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ENGINEERING. 


A SHORT HISTORY OF BRIDGE 


BUILDING. 
By C. R. Manners. 


Tue art of bridge building dates back to a very 
early period, long before the Christian era. 
The importance of the art can scarcely be over- 
estimated, since bridges form the connecting 
links of communication between villages, towns, 
and cities ; over rivers and arms of the sea, the 
passage of which, by the old system of stepping- 
stones or ferries, was often dangerous and some- 
times impossible. Possibly the first form of 
bridge was’ that of two struts, hinged at the apex, 
and provided with means by which they could 
be made to move alternately one before the other; 
when the distance to be spanned became too 
great for man’s legs thus to stride over, he would 
lay a big stone in mid-stream and so form an in- 
termediate pier for his walking bridge, what we 
call stepping-stones ; it may be that he took a 
hint from a fallen tree, and threw a piece of 
wood, a tree trunk, or a long flat stone, across the 
stream at some narrow point; or, if the stream 
were too wide to do this in one span, he would 
— take advantage of some rock or large 

oulder in mid-stream and so form his bridge of 
one or more openings. From this he would naturally 
begin to build intermediate piers of such heavy 
rough stones as he was capable of placing in the 
required situations, and either form his platform of 
rough timber, or by laying large flat stones across 
from pier to pier. In course of time the arch came 
into use and all the various forms we now have of 
the arch, beam, &c. 

For the purposes of this sketch we shall find it 
convenient to divide bridges into four classes, 

1. Suspension. 

2. Pontoon or floating. 

3. Arches. 

4. Beams or girders. 

Some bridges, however, are not very easily classi- 
fied, but they must take their chance of being 
mentioned under one of the above classes. 

Suspension Bridges.—In all forms of suspension 
bridges, the supporting material, that is the rope or 
chain, is extended by the stress due to the load. The 
means of suspension may be of ropes of hide or vege- 
table fibre, iron or steel wire, or of links pinned to- 
getherto formachain. From very early times light 
suspension bridges of a primitive description seem to 
have been in use in South America, India, China, 
and other places. A very simple form has long been 
in use in Thibet and Peru. Two ropes are stretched 
side by side across the river or gorge, and these 
carry a rough platform or roadway. In India the 
suspension bridges used by the natives are called 
“tarabita.” They consist of a rope made from 
Strips of hide or fibres of plants, stretched across 
the river and fixed to posts or trees on the opposite 
banks. On this rope a basket is suspended by 
loops, in which the person who wishes to cross the 
river takes his place, and is then hauled across by a 
smaller rope from the opposite bank. Humboldt 
describes a suspension bridge over the River 
Chambo in Quito (Ecuador in South America), the 
main ropes or cables of which are 4 in. in diameter, 
laid over frames of timber on each bank, and 
Secured to posts driven into the ground. Over these 





ropes is laid a roadway. The span is 131 ft., and, 
as may well be imagined, it is somewhat difficult to 
walk over the bridge owing to the oscillation. There 
is, however, some kind of side guard to prevent 
passengers falling off. Fig. 1 is a sketch of sucha 
bridge, at Penipé, copied from Humboldt. Major 
Ramel mentions a suspension bridge over the 
Sampoo River in Hindostan, with a span of 600 ft. 
From a very early date the Chinese seem to have 
constructed suspension bridges of considerable 
magnitude. The most celebrated seems to have 
been in the province of Junnan, constructed in the 
year 65.a.p. Kircher, the missionary and traveller, 
describes this bridge as follows: ‘‘It is not 
raised with the cementing of vast stones or 
brickwork, but with iron chains fastened at either 
end to rings or hooks, so placing the bridge to 
beams above ; there are twenty chains, and every 
one consisteth of twenty perches ; many persons 
passing over together, the bridge moveth hither 
and thither, possessing the passengers with giddi- 
ness and fear of the ruin and fall of the bridge, so 
that I cannot sufficiently admire at the dexterity 
of the Chinesian architects, who durst undertake 
so many and difficult works for the conveniency of 
passengers.” 

Fig. 2 represents a native bridge in the Caucasus, 
80 ft. span, the cables of which were made of grape 
vines. These cables have three vines in each 
strand, and are secured to trees on the opposite 
banks of the river. The footpath is of narrow 
planks suspended at intervals from the cables. 
It is said that the invention of the suspension 
bridge was imported from China or India, and it 
does not seem to have been introduced into Europe 
until about the close of the sixteenth century. It 
is probable that the discovery and use of the arch 
retarded their adoption until the practical limits of 
the arch were reached, and it was necessary to cast 
about for a method of construction for bridges, on 
a cheaper plan, and where the arch was, at that 
time, impracticable. 

In a book entitled ‘‘Papirii Massoni descriptio 
Fluminum Galliz qua Francia est,” Parisiis, 1678, 
there is a notice of three hanging bridges over the 
River Charente. Drewy, on the authority of 
Davalia (historian at the end of 16th and beginning 
of 17th centuries) states that Charles IX. used 
bridges of cordage at the siege of Piretius, towards 
the close of the 16th century, which is perhaps 
their first introduction to Europe, 

The first suspension bridge in England was 
erected in 1741 across the Tees at Middleton. It 
was 70 ft. span and erected for the use of miners. 
It consisted of two common chains stretched across 
the river and fixed into the rock at each side. These 
chains carried the footway. 

In 1796 a Mr. Jordan took out a patent for a 
system of bridge with a suspended roadway, but as 
the members from which it is suspended are 
evidently in compression, it has been wrongly called 
by some a suspension bridge, and further notice of 
this patent is postponed until we come to beams, 
&c., as it appears to partake of the principle of 
the bowstring. 

In 1816 a suspension bridge of about 112 ft. span 
was erected at Galashiels, and another about the 
same span over the Tweed at Peebles. So long 





ago as about the year 1740 there seems to have 
been a proposition to bridge the Forth, but no 








particulars as to the site or design seem to be now 
forthcoming ; but in 1818 we find Mr. James 
Anderson, civil engineer, Edinburgh, come forward 
with designs for crossing the Firth of Forth at 
Queensferry, by means of a chain bridge. Three 
designs were given for this bold project. The clear 
height above water was to be either 90 ft. or 110 ft., 
the main spans 1500 ft. or 2000 ft., and the esti- 
mated cost from 175,0002. to 205,000/. (see Figs. 3, 
4, and 5). 

The introduction into England of the improved 
system of long bar links has been attributed to Sir 
Samuel Brown. Telford seems, however, to have 
given attention to this system in 1814, when ex- 
perimenting for the proposed Runcorn Gap Bridge, 
and he would seem to have the prior claim, as it 
was not until 1818 that Sir Samuel Brown made his 
model of 100 ft. span capable of carrying a carriage 
and horses and adapted for general traftic. In the 
succeeding year he constructed upon this long bar 

rinciple the Union Bridge over the Tweed, near 
bereth the span of which was 450 ft. between 
the supporting towers of masonry. The chains 
are rods of round iron 2 in. in diameter with a 
deflection of 30 ft. He subsequently built one at 
Dryburgh and one at Montrose (432 ft. span, 
completed in 1829, the chains of this being of flat 
bars of wrought iron. (Fig. 6.) 

The crossing of the dangerous ferries over the 
Conway and Menai Straits had long been a sub- 
ject occupying the attention of engineers, and 
in 1819, Telford commenced the construction of 
his great Menai Suspension Bridge. In 1776, Mr. 
Golbourne had proposed an embankment with a 
bridge in the middle. In 1785, Mr. Nichols sug- 
gested a wooden viaduct with drawbridges, and still 
later, Mr. Rennie proposed a cast-iron bridge. In 
1810, Telford submitted alternative designs, one 
being an arch of 500 ft. span, and for the erection 
of this he proposed the then novel idea of suspend- 
ing the centering from above, instead of support- 
ing it from below. All these designs, however, 
were rejected. In 1814, Telford being consulted 
as to the construction of a bridge over Runcorn 
Gap, near Liverpool, had a series of experiments 
made as to the tenacity of wrought-iron bars. 
These tests he afterwards repeated, and when 
in 1818 he was again consulted as to the crossing 
of the Menai Straits, they were of immense value 
to him in designing his great suspension bridge, 
of which a short description may be given here 
to accompany the sketch, Fig. 7. The centre 
span is 580 ft., and the deflection of the chain 42 ft. 
The two side spans are 260 ft. each. The road- 
way is 100 ft. above high water. The masonry 
towers are carried 50 ft. above the roadway, and 
are connected with the shore on each side by 
stout arches of 52 ft. 6 in. span. Thereare 16 main 
chains each 1770 ft. long, and arranged in sets of 
four each, suspended above each other. Each chain 
is made up of bars 10 ft. long by 34 in. by 14 in., 
five of these bars, side by side, forming one link of 
the chain, connected by plates and pins, and 
securely anchored in tunnels driven into the solid 
rock. The central portion of each chain was put 
together on a large raft 450 ft. long and 6 ft. wide, 
and then floated in between the piers. One end 
was secured to the land end of the chain, which 
hung down the face of one of the piers, and the 
other was attached to strong ropes, connected 





ENGINEERING [Jan. 1, 1892. 








SHORT HISTORY OF BRIDGE BUILDING. 


(For Description, see previous Page.) 





Fic. 1. BRiIpGe at PENIPE. 2. OLD BRIDGE IN THE CAUCASUS. 
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with capstans, and so hoisted up to their final 
position. 

Telford had an anxious time of it, there not 
having been any previous great work of the kind 
as a guide, and great was his thankfulness, when 
he saw the first chain safely in its place. Three of 
the workmen were foolhardy enough to scramble 
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Fic. 8. RoEsiine’s BRIDGE OVER THE NIAGARA RIVER, 


across this chain, which was only 9 in. wide. The | way bridge, and re-erected at Clifton. The first in-| similar cables, having, however, 10 ft. greater 


suspended weight of the main span is 644 tons. 
The bridge was completed in 1826 at a cost of about 
120,0001., including approaches. The Conway sus- 
pension bridge was constructed by the same engi- 
neer and at the same time as the Menai Bridge. 


“ sa 
 PEEEEEREEES 


' Herr von Mitis, used steel bars for his chains ; one 
at Fribourg, in Switzerland, 870 ft. span, by M. 
Chaley, who used chains composed of 4224 separate 
wires, a very general practice on the Continent ; 
one at Pesth, of 666 ft. span, built in 1839-49 ; 
one over the Thames near Charing Cross, 6763 


'ft. span, since removed to make way for the rail- | 


troduction of wire rope as the suspending member 


seems to have been in 1823, by M. Seguin, of Lyons. | diagonal stays of wire rope 1} in. in diameter, ex- 
| In 1852 the great Niagara Falls bridge was! 
,commenced, Mr. Roebling being engineer. It | 


/has a single span of 821 ft. 4 in., 


! 
carries a Carriage roadway. 


iss Suscatiias oi Rss otecat Le tates deka 


Both floors are of 
timber beams, connected at the sides by timber 
uprights 5 ft. apart with wrought-iron diagonal bars 
between. The upper floor is suspended at intervals 
of 5 ft., from two wire cables 10 in. in diameter, 
and composed of seven strands, each containing 
520 wires. The lower floor is suspended from 
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5) 
© 
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deflection than the upper one. There are also 64 


tending from the saddles on the towers to points 
along the roadway, and 56 stays from the under- 


The success of this type of bridge construction 245 ft. above the level of the water. 
led to the erection of many other large suspension structure may be described as a gr 
bridges; one at Vienna, over the Danube, 334 ft. rectangular box 18 ft. deep and 24 ft 
span, completed in 1828, in which the engineer, the top of which runs the railway, while 


and is|side of the bridge, well anchored into the rock 
The super- | near the abutments. The bridge was completed in 
eat hollow 1855 at a cost of about 80,0001. (See Fig. 8.) 

. wide, on! Suspension bridges are, however, not suitable for H 
the bottom | heavy railway traffic, and it was found necessary to 
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limit the speed, in the case of the Niagara Bridge, | 
It was stated by Mr. | 


to three miles per hour. 
Stevenson that when a train crossed a suspension 


bridge formerly standing at Stockton, and about | 


300 ft. span, a wave 2 ft. high rose up in front of 
the engine. 

Mr. Roebling has also constructed a very fine 
suspension bridge over the Ohio River, in Cincin- 
nati, the centre span of which is 1057 ft. and the 
floor 103 ft. above the water; and in 1883 the 
Brooklyn, or East River Bridge, at New York, was 
finished with a centre span of 1595} ft. and two end | 
spans of 920 ft. each. In the centre of this bridge | 
is a raised footway 15 ft. wide; on each side is a| 
line of railway, worked by endless ropes, and out- 
side of all are carriage roads. 

Various systems of applying the suspension 
principle have been adopted, amongst which was 
that of Dredge some sixty years ago, which differed 
from the ordinary suspension bridge, inasmuch as 
the suspending rods were inclined, and in the use of 
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superseded the Fresnel lens, which at one time was 
largely adopted ; the reason of this being that the 
|latter is so liable to be injured by the heat from 
the arc, and is not so well suited for rough usage 
as the reflector ; and in addition to this the Fresnel 
| lens could not be protected from external injury, 
as is the case with the mirror. 

| A serious drawback to the use of the reflector in 
the first instance was that the parabolic surface 
| which theoretically gives a perfect result, was so 
‘difficult and expensive to manufacture. Colonel 
Mangin invented a mirror which got over this difti- 
culty by having the two surfaces portions of 
spheres of different radii, thus making the glass 
much thicker at the circumference than at the 
centre. The rays from the are on striking the 
inner spherical surface are refracted by the glass, 
then reflected from the silvered surface, refracted 
again by the glass, and finally emerge in parallel 
directions, which renders it possible to direct the 
beam upon objects at a much greater distance from 
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Fic. 9. DreDGE’s SUSPENSION BRIDGE OVER THE SPEY. 


a lower member. These bridges are somewhat 

stiffer than the ordinary suspension bridge. Many 

bridges of this type were erected, amongst them | 

that over the Spey illustrated in Fig. 9. The) 

Ordish system is a modification of the above. 
(To be continued.) 





THE ELECTRIC LIGHTING AT THE 
ROYAL NAVAL EXHIBITION.—No. V. 

Searcu lights, or, as they are often called, pro- 
jectors or holophotes, have come prominently to 
the fore, not only in naval and military operations, 
but also in the mercantile marine, as instanced by 
their constant use in the Suez Canal and other 
places. Various forms of holophotes are in use, | 
and principally those worked by hand are em- | 
ployed ; but in this type the operator cannot dis- | 
tinctly see the object illuminated, and in time of | 
war he is dangerously exposed. Messrs. Siemens | 
Brothers and Co. early recognised the importance | 
of the operator being able to actuate the holophote 
from a distance, and several distinct types have 
been made by them. The projector to be described 
in this article is capable of being either worked 
by hand, or electrically controlled from a distance, 
and was exhibited in operation on various occa- 
sions at the Royal Naval Exhibition. It was 
mounted in the grounds on a 30 ft. lattice iron 
mast, and was controiled by a special form of 
switch placed in Messrs. Siemens’ office, a descrip- 
tion and illustration of which will be given in a 
subsequent article. 

The are lamp, which will be also described and 
illustrated in these articles, is necessarily an | 
automatic one, that is to say, when once properly 
carboned and adjusted, it requires no further 
attention while the carbons last. It is in addi- 
tion so constructed that if necessary it can be 
used asa hand lamp. The uutomatic holophote is 
represented in front and end elevation in Figs. 22 
and 23 respectively (see page 3), to which reference 
will now be made. The steel shell or body of the 
holophote A is arranged so as to be moved right 
or left in a horizontal plane, or up or down in a 
vertical plane, or, by compounding these motions, 
in intermediate planes; the mechanism by which 
these movements are produced is controlled 
either by hand or by electric currents, trans- 
mitted from some station at a greater or less dis- 
tance from the holophote. 

It may be said that reflectors are universally used 
in holophotes at the present time, and have entirely 








the holophote than is the case when a simple 
spherical surface is employed. 

The steel shell A supports at one end a gun- 
metal ring a, which is supplied with handles on 


either side, and is held in position by a bayonet- 


joint arrangement, by means of which it can be 
easily removed if necessary. A Mangin reflector 
24 in. in diameter is supported from the ring by 
a series of springs, it being found necessary to 
adopt this form of mounting owing to the concus- 
sion caused by firing large guns in the vicinity, 
and to protect it from jars arising from other 
causes. A sheet steel cover b is screwed to the 


| ring, and forms a further protection for the mirror. 
/The other end of the shell A is fitted with a glass 
|door c, hinged as shown in Fig. 23 and secured 


by the catch d. Under ordinary circumstances the 
light after leaving the mirror is emitted from the 
projector in the form of a circular beam, but some- 
times dispersion, or a spreading out of the rays, 
is desired, in which case a ‘‘ dispersion lens” is 
fitted to the door C, and is held in position by a 
bayonet-joint arrangement, so that it can be 
easily and quickly removed when required. A 
gun-metal box e is riveted to the underneath side 
of the shell, and supports the arc lamp. It is 
provided with insulated slides and contacts, so that 
when the lamp is placed in position sliding con- 
tact is at the same time established with the 
corresponding terminals of the lamp. The outer 
end of the box is fitted with a door f hinged as 


|shown in Fig. 23, and in order to introduce a 


freshly carboned lamp, it is only necessary to 
open the doors ¢ and f, and slide the lamp into 
position. In this manner all binding screws and 
flexible connnections are done away with. For 
placing the arc accurately in focus three adjust- 
ments are necessary, namely, the raising of the are, 
which will be fully described in connection with 
the lamp itself, and for which purpose a door g 
is provided at the side of the box ; the transverse 
motion of the are which also forms part of the 
lamp; and the longitudinal motion of the are, 
which can be effected by moving the lamp bodily 
in its slides, for which purpose a longitudinal screw 
supported in bearings on the underneath side of the 
box e actuates a nut in connection with the lamp. 
Special attention has been paid by Messrs. 
Siemens Brothers to the ventilation of their holo- 
photes in order to get rid of the intense heat given 
off by the arc. For this purpose ventilating spaces 
Rssects are provided in such manner that the 





tected from winds, rain, &c. Similar inlets for air 
are also provided on the underneath side of 
the shell. In order to get at the lamp if necessary 
for adjustment, a sliding door j is placed on the 
side of the projector. 

Two means are provided for conveniently view- 
ing the arc itself, one through the centre of the 
mirror when the operator is behind the holo- 
phote, a small portion of the silvered surface being 
scraped away. The door K screwed to the steel 
cover b is provided with coloured glass as a pro- 
tection for the eye when viewing the arc. The 
other light sighter shown at / sometimes takes the 
form of a lens by means of which an image of 
the arc is thrown upon a piece of ground glass, 
and thus the exact shape of the points is quickly 
and easily seen. The shell A turns in a vertical 
plane on trunnions m m which are supported in 
bearings at the extremities of the arms nx. Both 
trunnions and arms are made hollow and through 
them are led insulated electrical conductors 
which convey the main current of 100 ampéres 
respectively from two insulated rings 0 0 to the 
lamp contacts in the box e. The arms 1 1 are 
bolted to the turntable B and revolve with it. 

The current is led into the holophote by con- 
ductors passing through insulators in the baseplate 
C, one of which is taken to a switch fixed on the 
pedestal, and from thence to a piston or plunger p, 
which is capable of sliding up or down in a metal 
cylinder insulated from the plate D, and is 
pressed against the ring o by means of a coiled 
spring ; thereby insuring good contact when the 
holophote is in motion. The other conductor 
is taken direct to another similar plunger on the 
other side of the holophote ; and by these means 
when the main switch is turned on the current 
is safely transmitted to the lamp, and at the same 
time the table B can be placed in any desired 
position. 

On the underneath side of the turntable B is 
cast a projecting sleeve 9, which acts as a pin to 
keep it central; whilst the whole weight of the 
holophote proper is taken upon three rollers 
mounted on the plate D at equal distances apart, 
and in contact with the smooth circular sur- 
face 7. The pedestal itself is made out of stout 
sheet metal slightly conical, and provided with a 
water-tight door S for the purpose of getting at the 
internal mechanism. An angle-iron ring riveted 
round the bottom forms a ready means for bolting 
it to the baseplate C, and to the top of the pedestal 
is riveted the gun-metal plate D. For turning 
the holophote by hand a circular rack ¢ is screwed 
to the plate D, the table B being turned by means 
of the handwheel w in connection with a pinion gear- 
ing with the rack. When not in use the pinion 
can be drawn out of gear and secured by a small 
plate fitting into a groove in the shaft. 

In electrically controlled holophotes, such as 
the one described, it is essential that the motion 
in a vertical plane should be perfectly inde- 
pendent of that in the horizontal plane, and at the 
same time these two motions should be capable of 
simultaneous action. The motion in a horizontal 
plane is governed by a Siemens K type motor E, 
bolted to the base C. A notable feature in this 
type of motor is that it has only one bearing v, 
which is made purposely long to insure steady 
running, and is fixed to the pole-pieces z of the 
motor by means of two circular arms x. To the 
inner end of the spindle is fitted the armature, 
which is of the Gramme ring type, the other end 
being provided with a worm w gearing with the 
wormwheel y shown in Fig. 23. The motor is 
shunt wound and has only one electro-magnet, the 
wrought-iron core being screwed to the pole-pieces 
%, 2, Which are mounted on a gun-metal casting 
forming the base of the motor. The wormwheel y 
can be geared to the vertical shaft 1, on which it 
is mounted by lowering the upper half of the 
ciutch 2 so as to engage the corresponding half 
cast on the wheel. The actual torsion is trans- 
mitted to the shaft through the feather 3, and the 
set-screw 4 forms a means for securing the upper 
half of the clutch to the shaft when not in gear. 
The shaft 1 is supported by bearings 5, 5 fixed 
respectively to the baseplate C and the plate D; 
and carries at its upper extremity a gun-metal 
pinion 6 in gear with the spurwheel 7—this latter 
being fixed to the projection 9 on the table B, and 
its boss serving as a nut to keep the turntable 
from lifting. By these means when the wormwheel 
y is clutched to the shaft the motion of 


seeeee 





inside of the holophote is at the same time pro- 


the turning motor E is transmitted to the turn- 




















O 
Z 
a 
(2) 
(2) 
Z 
v 
Z 
i) 








4I UI pue ‘sudAO 9100 O81e, pue soueId Aavat] YIM 
peryddns Ajdure st Bt *sooBUIny 13} yztM ‘Arpunoj 
ssviq oy} punoy st doys yyTMsyoRTG OY} 07 4XON 
‘Suiddvsos 103 puv ‘s8urs10j Aressooou oy} 
Ajddns 03 poqoo19 Zuteq st ‘eowurny YIM ‘1ouIUTeY 
UI894S “G[-0009 TeULIIppe OB1e,] e {8[009 usepotT 
Axessooou oy} [[@ pue ‘siourmey urles78 OM ‘sedI0} 
Ayuemz 10A0 yytm poddmbe ‘doys yytuisyoetq 944 
pug om Zurutolpy ‘soaluy yo-3urq4n0 pur ‘ssoueyd 
‘sM¥s PUBq PUR I¥NdIID sv YoNs ‘s[00, UJOpOUl YzIM 
peyddns Ajdure ‘doys usszqed 0218] 8 OFUT souvIzUe 
qoodIp & ST o10y} ‘mooI-SuIMvIp 3YSIT pue ‘Arte 
‘are, & pu ‘squowqaedop [vo110][9 oY} 10 setqto¥d¥o 
e[dwme Suruiezuo0o ‘Zurpping soo ey} worg = “‘queyd 
ey} jo epnqiuseutr ey} jo uorydeou0s ave AIeA B 
SAIS [[IM OAOGe UOAIS SyIOM oY Jo ud oy], 
*pjzom oyy ut Aue Aq porfenbeun Suteq [eoo 
pue wort vruisit, oy} { Aq1UITxord osopO ut pouTey 
-qo oq uvo AOUTYORUT YONsS JO} sTetteqeuT Aressodou 
ey} [Ie 9eYyy UoUeU jo AyQIoM Aypetoeds st 37 
“AUTIQR pot 
jo vou pue ‘1epr0 ysoysty 944 Jo yUeTe} OJ sTTeO 
*S9ATJOULNDOT JO UOTJONAYSUOD oY UT pue ‘drys-e199eq 
eyi soy ArOUTyoRUT oy UO pormber diysueuryI0M 
Joredns ayy, ‘woyy Suowse ouroo oy udu Sutqoedse1 
-J[08 SULODTOM OYM ‘9dI0J [BOOT OY} YILM ATsnoTUOUL 
-18y Suryiom ‘soruvyoour poyusquod pue ssezo-y sty 
[le ‘sepeag pur ‘ysi[suq ‘yoqoog ‘ueulter) ‘u0T}e4 
-ussoider [NJ & St O10Y4} ‘s10UZIEI0J JQ ‘siodpoy 
pernojood QZ 1O GT oUlOs OARS ‘UST O7IYM JO SqsIS 


-U09 9010j O1IJUD OYA { PoYyoReA QOOT Jo yucueTdutod 


_ ama) | 
~HOUIONS 


— 


TIIH W3ST3HO 


TIN} 943 SAVY 04 papuequUT ST 4I SYjUOUI U9074FI0 
JO OA[OM} 4XOU OY} UTYIIM puUy ‘ueUT Qeg SyIOM 
04} JB MOU O18 OIOYT, ‘OATS ULO OM UBYA MOTAI 


Ay{Susy o10ur &@ eAresop puv ‘Buryser03uT ATTeTOedse | 


oie ‘szuamoAoIdutt jo uvA Oy. UT BuTeq SsyIOM 
eseyy, ‘soouvijdde usopour jo osequeape oy} oavy 


fey} powed styz 48 Sutdopeaop snyy ut pu ‘seqR9g | 


pezuy 043 ut Aue Jo 4ysvoIqE ST JUOTIYST[GQeISE IIEYyy 


4evyy pug ‘yuoutodofeaep sty} JO pee, oY} UT Sates | 


-weyy Sued ‘sy10oA, OUIyOePY PUB SATJOUIODOTT 
puouryory oy} pus ‘payei0S3exe ueeq jou sey YNOG 
ey} JO quowdojoaAop [eIAIsNpU sno]]eAIeUI OTT, 
*80984g poyUy 943 ut sdoys JeTIog yseuy 
84} JO 9U0 Bt ‘s[00} UIepoUr ysoul 94} YItM peddinbe 
Apyuases yng Buteq ‘ATetoedse 4uejd r9[I0q ey, ‘op 


P[noo doys zoyj0 Aue se Arouryovur sty3 Jo uoTz.10d | 


-oid @ eS1e, sev Ajddns [IM quourystiqej}se sty; pus 
‘ sexoy, drys-0193eq 943 Jo ‘Arouryouvur Arerpixne 044 


[l® pue ‘saeqjodoad ‘sduind ‘soutsue ‘sxeztoq Sutpnjo | 
-ut ‘A1oUIyoeU O1IZUe OY} JO UOTJONIYSUOO O43 YATM | 


poysnazut 10m Loyy ‘speroqjo yWeULUIOAON 043 Jo 410d 


-01 04} Jo YISueI3s Oya UodN ‘yey, YAIOM JO sossEyO | 
[l® 10} pez9y [[oM OS O18 pue ‘puNos Jo sei10v 1907 | 


-x1s uodn puvys Mou ‘sie[jop UoTTTTU v Jo spreadn 
Sutjso0 ‘“quowdmnbe poSuvaire-[jom Jteyy YIM ‘sdoys 
-¥IOM SNOLVA OU, 
pue ‘eotaies yyS1e1y pue 1oSuossed 103 ‘sputy [[e Jo 
SOATJOUODO] Surpring ul pesesue ore Aoy} Mou [QUN 
‘umois savy Aoyy ‘SeATJOUIODOT 4YSIT pue ‘soursus 
Areuoyeys pue ofqeqiod ‘sypiurmes se yons ‘Arouryo 
-BUL [[VUIS JO OINZORJNUBUT 943 YIM Sutuutseg 


pos bid >I 


“a 
as | — | 
a6 WONG al a, ve 
A ale a 
Hitng * 


doys 
UJ9}70q 


*qs0818] 043 03 dn sozis [[¥v Jo) 


|CogT Ul poystquyse exom ‘eA ‘puouTyory jo 
‘SHIOM sulyovyy pue SATJOUIONO'T puouyony aH], 
‘SHUOM ANIHOVH 
GNV FZAILONOOOT GNOWHO1Y AHL 


(‘panuszuoo 29 0.) 
“UOIjIqIyXG soveg [e419 
24} 9@ 4f Surtees yo Aqrunqsoddo ue savy eqoyd 
-O[0Y OY} UI poqyseteqUT O18 OYA SIOpwel ESOT, 
*s10J0Ul OY} UO STBUTUT 
-103 Sutpuodser100 ey} pues Wey} Us2M4eq Ope 





.| 8ST UOTJeUUOD pue ‘OH OS¥q OY} UO pezUNOUL ol J, 


S[VUIULIO} JO SolI0s WY ‘“SUIPUIA JOUSBUI-0190970 O44 
01 ZG ‘ITZ pue ‘10j0Ur oY} JO SeysNig oY} 07 pezoou 
-U09 91¥ 0Z ‘GT SBUNT *9100 JouUSeUI-01909[9 OY} 03 
peMedos yoxousq podvys-f] v uo pozunour sZuts 103 
-09[[00 Sutpuodsas109 yyTM JowqUOD UI ‘Zz ‘TZ ‘0% ‘6T 
soysniq pozernsur mmoy jo suveu fq gq 10j;0Ur 043 
0} peqzIusuvsy SI jUelINO oYyy, ‘uortsod pesisep 
fue ut poeoed eq uvo a0ydojoy ey} ‘suoijour 
| 9804} Sutpunoduros Aq ‘spioM 10Y40 UT ‘IO ‘UOTIOR 


‘guepuedeput Apjoojzod o1e soued peyuoztioy pue 


[v01719A ur eyoydojoy oy} JO SUOTIOUI OY} SUBOTA OSEY | 


Aq “LT jooympuey ey Aq pay[orquoo oseo sty UT 
SI SUOIUUNAY s}i ynoqge eyoydorToy ey} Jo UOTJOUI oY 
| pue ‘4jeys oy3 UO oe1j A[laessooou st ZT uoTuId 943 
| puey Aq ejoydoyoy 043 SuryIom woyAy “RT [904M 
| Lo][eus oy} Aq pol[O1yU0o soTAOp UWOTZOLAy B Jo sUBEUT 
|4q TT yeys oy} 07 poanoes st puv ‘ZT [ooyMpuey 
| 8} JO S80q OY} UO 4B¥O BI ZT UOTUId oY, ‘eI1zUe0 


snoousznults jo efqedvo owl} eulvs oy} Je pue: 


SB Q ynoge gT o1e oy} Aq paepuayqns e;sue 944 
J[®y 03 [enbe Zureq peyuoztOY ey} WoIy UOTZEUTTO 
“UT UINUITXeUr sqt ‘uw Sw suOTUUNIZ sqI ynoqe cued 
[801j10A BUT UMOp Jo dn o0YdojoYy oY} SuUINy pue 
OVI OY} 07 poqqtusuesy st JF 10j}0UI 9Yy JO UOTZOUT 
ey} suveu eseyy Aq ‘eT uorlmld oyy YzTM Iv0d 
UI ST pus ‘UMOYS SB ‘a xO [BJOUI-UNT oY} Jo epIs oy} 
0} pemotos SI puv ‘orqUOO SB GQ WOIJ YONIyS 97OITO 
8 JO uotjiod & sulI0y QT Yovl oyy, ‘eT uorurd 043 
AytuI8I}X9 JOUUT 841 4v SOTIIVO YOTYA “FT ywys porpered 
Joyjouv 03 gT ‘ZT saved ands jo suvout oy} Aq TT 
4JBYs [B}UOZIIOY OY} WOT pozyIMIsUeIy ST | 10j0Ur 
siq} JO UOlOM eYy, “wWNuUTIUIUT & 0} UOTZOIIJ OY} 
sonped pus Sutuunis 4ySt ornsut 07 se os sSutrv8eq 
Iq Ul suni sIxe oyy, “2 Jooymands oy} 03 poxg 
pues ‘yueuysn{pe jo efqedeo ostp uorjetnsut ue uo 
pezUNoUL oIe SeYysniq oY} PUB ‘J[OSIT OINQeUIIE O14 
poy SI SIxe oy} JO puo JOYyjIO OY3 OF, ‘OT [9e4M 
-ULIOM OY} YIIM Ives ut Gg WIOM B AQIUIEI}xe Joddn 
| 8}t 0} pofoy sey pure ‘[eorzI0A ST 1OJOUL OY JO STX 
eyy, *L JoeyMands oy} jo opIs YywouIEpuN oY} 07 
pemoros ‘9 ‘g sqoxovrq [eJour-uNd Aq polio 018 Yor 
jo saoerd-ojod pure youseur-o1300[9 94} ‘iq Joj0ur od 44 
YJ suewoerg v jo suvow Aq poureaod st cued peory10A 
% ut e30ydojoy 943 Jo uotjou UMOp-pue-dn oy, 
OINJVULIL OY} UT 4UILIND oY} JO [esIOADI 
e Aq uorzDeIIp Joye UL peuINy oq Ud JOJOUL 94} 
4evy} os uoTyIsod [eryneu oY} UI poxy oe1v seysniq 
CUT, ‘OINzeULIe s}I UT JUSTIND yy JO UOTZOOIIP 
ey} 0} Sutpios0e sued peyuozIIOY ¥B UT 4JeT Jo 4ySII 
ey} 0} pazenqoe st oyoydojoy ey pue ‘gq 91q¥4 


‘ 








t a one 
oo O O02 OF Ov as 9705\, 




















ENGINEERING [JAN. 1, 1892. _ 








“fy 


MACHINERY HALL. 


OF 1893: THE 


PuRTICO 


(For Description, see opposite Page.) 


Z, 
© 
— 
Ss 
— 
op) 
© 
= 
b 


yay vos 


THE WORLD'S COLUMBIAN 


OdVILUOd 























Jan. 1, 1892.] 


ENGINEERING. 











THE WORLDS COLUMBIAN 


EXPOSITION OF 1893: 





Top of First Floor 
= 


3 Plank 
b 2-848 2+0 











312'* 12412 0 long | 3 1202°40 
Fig-2h2 12280 | Fig.3. 
. _-} PH biz posts thoroughly rac? / 
; ra / 














INH2* 

















LX FTI) ; bore 7 


(2412:4 0 


+12 Posts 483° 


* i 
I ane 
ey ; ikee-2'9 PH 2 
a : ut 1 












































NEY 512112 3 0° 5212 
ee xP — « 3Plank en Phe Les 
Petr rors AN Bate 13-0 - >» ; — 8 we a 
«Se a 
Fig 6 j . be 
oe ay a ~ = — 
N = 
i Let 
Fug. 7, Footing § 
Se ore See es a 





























i 
| 


3 12%f 
i 
! 


ry; eae 
207 5 1X On <2 b+h3'0 
2 12 12«80 
Rane 1 
























' H : 
2 <g«B ' ' 

! LL +6 812 Posti 

' te | ae 7 ’ 
2 12*12* 8 Long 
i at: i 

4 12+ 12516 Long 1 

eae Bacrteecnisier SES 2° Ptah 





THE 





MACHINERY HALL. 


a 
Top of First Fleer 

















1656 3 Plank 6" @ long. 
ie eon Ser a So 
Fig. 4}. : 






































cS ets ee asset 
‘ Typical Footi 2 
i ; bg 
SS ypica ng 2 . 
i 2-812 Posts |Z H 
a] L - 
fe a eee ee 3 
‘s oe aide + 834.Flong ar 
” 1IWr2-6] = Frum forcing stri ony 
H pp * tt ji ” * 
Beret eae 2 PlaakF : 78 ion 76583 mm gt ' 
5A Fe il Bot of Fogtings;--~ i 


were made some of the heavy castings for the 
Texas, including a large number of brass valves, as 
well as loam work for the condensers of the same 
ship. Here also were made the manganese pro- 
pellers, 14 ft. 6 in. in diameter. 

The iron foundry, which follows next in order, 
is handsomely equipped with modern appliances. 
There are two cupolas ; ample core ovens ; a huge 
steam crane, under which all the loam work is 
done, and where all of the cylinders of the 


Texas were cast successfully. This, and the two. 


other jib cranes, all in reach of each other, to- 
gether with three travelling cranes, practically 
command the entire floor. In one corner we 
find three gear-moulding machines, as also pulley- 
moulding machines. In this department there are 
about 100 men employed steadily; nothing but 
southern iron, with a little scrap, is used, and 
the castings turned out cannot be surpassed. 

Next to the foundry are the sand sheds, and then 
a large pattern storage house, which is a three- 
story brick building, in the tower of which is placed 
a large tank, that supplies the entire works with 
water. Near by is a building in which some of the 
regular stock machinery, such as pulleys, hangers, 
and sawmill supplies, are kept. 

In the machine shop is a full complement of 
modern machine tools, with a large number of 
special tools for locomotive work, such as frame 
planers, double-headed slotting machines, multiple 
spindle drills, axle lathes, cylinder planers, cylin- 
der-boring machines and driving-wheel lathes, with 
an arrangement to bore holes for crank-pins at 
exactly right angles with each other. 

In one corner of the machine shop, we find a 
well-equipped tool-room, with special grinding 
machines for cutters and twist drills, and a set of 
standard gauges to insure accuracy in the work 
turned out. All tools are given out by the well- 
known check system. In another corner we find 
the pipe department, in which several pipe ma- 
chines, up to 6 in. in diameter, are at work, and 
— a full supply of all neccessary fittings is 

ept. 

From the machine shop we enter the erecting 
shop, which is traversed through its great length 











by a 15-ton travelling crane ; and from this we 
reach the locomotive pits, where twelve locomotives | 
can be erected at one time, and then carried by a 
| traversing table onto the main tracks. On one end 
of the erecting shop is a well-kept store-room, and 
over the store-room is a neatly-appointed kitchen | 
and pleasant lunch-room, in which the officers of | 
the company are daily provided with a substantial 
lunch. 

From the other end of the erecting shop we, 
enter the boiler shop, which has been recently | 
‘enlarged, that the boilers for the Texas, which 
are 14 ft. in diameter and 18 ft. long, and of 
1.3; in. steel, could be properly built. In it we 
\find, besides the ordinary tools, three hydraulic 
riveting machines, one with 6 ft. and two with 
8 ft. gaps, al] provided with hydraulic cranes to 
hold the work while it is being riveted. There is | 
also a portable riveting machine, which has been 
found quite a useful adjunct. The large planing 
machine has been found of ample capacity to plane 
the extraordinarily large plates of the Texas, and 
the pair of vertical rolls recently erected have 
satisfactorily rolled the sheets for the Texas, 
boilers, In the centre of the boiler erecting shop | 
is a large crane, light but strong, with 30 ft. jib. 
| There is a multiple spindle drilling machine for 
| drilling the sheets of marine boilers. Further on, 
'we find a re-heating furnace, for flanging and 
| annealing purposes ; near by is a large straightening | 
| table ; a flanging machine for the manufacture of 
;round boiler heads, driven by a separate engine, 
|where the heated plates are revolved rapidly, 
jand a flange turned upwards by the rollers 
|changing the angle of inclination, and in close 
| proximity is a hydraulic sectional flanging machine, 
‘in which was completed the flanging for the 
| boilers of the Texas. There are four travelling | 
cranes in the extension, and in this space there are | 
about twenty locomotive boilers in process of con- | 
| struction, in addition to all the sheet iron and tank | 
| work, 
| All the shops are light and pleasant, and are 
| kept clean with scrupulous care. They are well 
ventilated, heated by steam in the winter sea- 
\son, and supplied with electric arc lights. The. 











works are supplied with steam from a battery of 
four boilers. There is a double set of pumps for 
keeping the works provided with water from the 
adjoining creek, ‘lhe entire shops and yard 


|space, are traversed with a network of railroad 


tracks. Electric bells are arranged through the 
entire works, concentrated at the tovl-room, where 


‘anample force of messenger boys is kept on hand 
| to respond to calls for tools, or to deliver messages. 


The works are pleasantly situated in a healthy 
location, within easy access to the central part of 
the city. The workmen have a beneficial society, 
which pays weekly benefits in cases of sicknesss, 
and a liberal sum in case of death. There is also a 
ladies’ auxiliary aid society. 








THE COLUMBIAN EXPOSITION. 
THe Macuinery HAtL, 

WE commence in this issue the publication of the 
detailed drawings of the principal buildings that will 
constitute the Columbian Exposition of 1893, with a 
plan of the Machinery Hall on page 6, and drawings of 
the footings on the present page. There isso much that 
is bold and original in the various designs, that the 
publication cannot fail to be of considerable interest, 
and it will moreover familiarise our readers with the 
appearance and extent of the great Exhibition which 
will attract so many of them to Chicago next year. 
We shall have to postpone till further drawings have 
appeared, any detailed description of this work, mean- 
while we may state that the Machinery Hall has a 
clear length of 741 ft. 8 in., and a clear width of about 
391 ft. This area is covered by three arched roofs, 
the galleries thus formed being intersected in the middle 
of their length by a transept, over which are three 
domes, 130 ft. in diameter. Around the main body 
of the building are galleries with flat roofs; those on 
the north and east fronts having on the outer sides 
a loggia connecting the main entrances shown on 
the plan. At the four angles of the hall are pa- 
vilions containing staircases leading to the upper 
galleries. 

he 2 to 13 show various types of foundations 
which have been adopted to suit different parts of the 
building and variations in the ground. In Figs. 2, 3, 
and 4 tives close-planked independent platforms, 3 in. 
thick, 13 ft. long, and 4 ft. wide, are laid, and on 
each of them are placed three timbers 12 in. by 12 in.; 
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over these and transversely come three more timbers 
of the same size, which serve to support two more, 
from which spring four verticals braced together as 
shown. On top are two more timbers, 12 in. by 12 in., 
and on these are laid three more, close together, and 
forming the bedplate for the vertical framing of the 
building ; inclined struts stiffen the structure, which is 
taken 10 ft. 6in. below the floor line. Figs. 5 and 6 show 
a lighter type of flooring. Here the verticals, which are 
braced together, are 2 ft. square, and rest on ttvo 
timbers, 10 in. by 12in., and 6 ft. 6 in. long ; these are 
carried on four baulks of the same size, and beneath 
comes the 3-in. planking as before. Figs. 7 and 8 
show yet another variety, with two platforms, on 
which are laid four and three baulks respectively, 
16 ft. long and 12 in. square; on these the upper 
art of the foundation is built in a similar manner. 
‘ig. 9 is a typical foundation for carrying the flooring. 
This consists of two 8in. by 10 in. timbers, 3 ft. 6 in. 
long, laid on the 3-in. planking, and carrying two 
12 in. by 8 in. posts, to which the flooring joists, 5 in. 
by 12in., are secured, and strengthened by braces 2 in. 
by 8 in., asshown. Figs. 10 to 13 are other forms of 
footings adapted to the special requirements of the 
superstructure, 





SHIPBUILDING IN THE UNITED KINGDOM 
IN 1891 

For the industries associated with shipbuilding and 
marine engineering the year just closed has been 
one of moderate activity, although there is not the 
same production as in the previous two years. In 1889 
the total was probably unprecedented in the annals of 
British shipping, and it was to be expected that the 
production would not be maintained, but it is satisfac- 
tory to reflect that the falling off is not so pronounced 
as was anticipated. The total production from all the 
private yards in the kingdom is represented by 
1,232,545 tons, the aggregate measurement of over 
270 vessels of all types, excepting very small craft. 
This total shows a decrease of 48,399 tons, or 3.78 
per cent. on the previous year, but when compari- 
son is made with 1889, the decrease is found to be 
about 5.9 per cent., being 77,816 tons on a total of 
1,310,361 tons. Of course in 1888 and preceding 
years, the total was very much less than in any of 
these three years, but since that time the number and 
size of establishments have increased, so that a greater 
capital is invested and it is doubtful whether the gross 
earnings per 1001. of capital is any greater now than 
formerly. Certainly the total of the past year does 
not represent the full productive capacity of any of 
the districts, for as we shall show later, the majority of 
these have a decided decrease on previous years. 

This is satisfactory in a measure to the ship- 
owner, who has not much cause to complain of any 
measure of over-production. We have shown the 
decrease in the production on the past two years 
to have been 3.78 per cent. and 5.9 per cent. 
respectively; but when we deduct the British 
Government vessels built in private yards, we find 
that the decrease is still more pronounced. The 
tonnage of vessels built for the merchant service 
in 1891 makes a total of 1,192,760 tons, 4.84 per 
cent. less than in 1890 and 8 per cent. less than in 
1889, the total merchant tonnage added to the 
world’s shipping fleet in the two previous years 
having been 1,239,204 and 1,294,406 tons. In 
the three years, therefore, we have exceeded the 
general estimate of tonnage required per annum to 
make up for losses, &c., and for increased requirements 
in the world’s tonnage, the estimate being 1,000,000 
tons. But after all the surplus is not great. Besides, 
the shipowner may find consolation in the much 
— proportion of sail tonnage to steam, for 
during the past year 18.55 of each 100 tons was 
sail, whereas in 1890 the ratio was 11 to 100, and in 
the preceding two years 9.5 to 100. If the merchant 
tonnage alone be taken the proportion is, of course, 
rather more; and the general result indicates that 
the carrying efficiency of the vessels added to the 
merchant marine is even much less than the gross 
tonnage at the first glance shows ; probably the de- 
crease on the preceding two years is 12 to 15 per cent. 
We have not, therefore, reached the age when the 
sailing ship is to be superseded. Indeed, there are 
many trades in which the sailing ship can be more 
remuneratively employed than the steamer, while 
in other trades the expenses of working are very 
small as compared with steamers, and ships are more 
profitable when freights are low. This is especially 
the case when there are so many ‘‘ tramps” competing 
at every available port, for then the differenee between 
the steamer and sail freight is reduced materially. 

One effect, or at all events a coincidence, of the 
decreased demand for new tonnage, is a decline in 
the contract prices. We find that for average cargo 
steamers 10/. to 13/. per ton dead weight could be got 
in March, 1890; in December, 1891, the prices quoted 
were generally 8/. 15s. to 10/.; in June last from 
7l. to 9/., and not much, if any more, can be got 
now. Again, as regards sailing ships, steel-built 


vessels in the spring of 1890 were quoted 11/. to 13i, 
per ton register, the latter for the larger class of vessel. 
A year ago the prices were down to from 9. 5s. 
to 10/. 10s., and since June this year they have been 
from 7l. 7s. 6d. to 9/. Constructive material, of course, 
has greatly decreased in price, but not to such a 
decided extent. In January ship plates of steel were 
61. 17s. 6d. per ton, and they gradually receded in 
price, until in the month of April they were selling as 
low as 6/. 5s. per ton, less 5 per cent. discount, and 
contracts were taken at even less money. This low 
rate was maintained until quite recently, when, by 
general consent rather than by combination, quota- 
tions were advanced to those now ruling, 6/. 10s. 
Angles, which in the beginning of the year were 
6l. 5s., are now 5/. 15s., while boiler plates are 
selling at 7/., as compared with 7/. 15s. at this 
time a year ago. The disproportionate decrease in 
the contract price and in the price of material, 
had the tendency of making employers chary about 
accepting orders, for it is always difficult to reduce 
wages, and as we showed in a recent article, such 
reductions can seldom be proportionate to the decline 
in the price of products or even to the increases for- 
merly granted when contract prices were high. This 
difficulty was clearly proved in the case of the Clyde 
shipbuilding trade, where the ironworkers fought 
against a proposed reduction, even after their ex- 
ecutive had recognised the necessity for it and had 
made concessionary terms with the employers. Ulti- 
mately the men saw the folly of fighting against 
the employers under the circumstances. But one 
point has been gained by the strike. The men and 
their union now recognise the desire of the employers’ 
association to treat with the men amicably on all 
questions affecting their mutual welfare, and if in the 
future this better feeling obviates conflict, good 
results must follow. 


Aggregates of Production in the United Kingdom, 1888-91. 


Aggregates of Production. 




















1891. 1890. 1889. 1888, 

tons tons tons tons 
Steamers* ee -.| 1,003,796 | 1,139,015 1,188,004 | 824,946 
Sailing ships .. ..| 228,749 | 141,929 122,267] 88,543 
Totals ee --| 1,232,545 | 1,280,944 1,310,361 | 913,489 
British Navy yards ..| 68,100 | 22,520 36,155 | 27,950 
Grand totals _..| 1 300,645 | 1,303,464 1,346,516 | 941,439 

Steel tonnage of pri-|———— |--—-——/——-—— 

vate yards... --| 1,195,083 | 1,208,723 | 1,237,108 | 842,965 
Per cent. of total 97.00 94.1 | 94.4 92.28 





Foreign-owned tonnage| 227,462 272,968 | 293,093 | 174,694 
Per cent. of total i" 18.46 21.3 22.37 19.12 





Po of steam ton- 
nage to total .. = 81.45 89.0 | 90.5 90.3 
Indicated horse-power} ——-—— |————-- , —- ———_ |__——- 
ofengines .. «+ | 1,022,206 | 1,078,256 934,125 
Total merchant tonnage} ——-——— | —-———_. —- ——- | —_-—_- 


(excluding warships) 1,192,760 | 1,239,204 1,294,406 | 906,889 
Per cent. of hips to 
merchant ships built 9 6.1 | 4.03 3.8 

















* Includes warships built in private yards. 

The great decrease in the number of steamers signi- 
fies much less work for the marine engineer ; and 
besides very few of the steamers, except Government 
vessels, were of consequence. Indeed it might be 
possible to count on one hand the vessels which had 
engines of over 6000 horse-power, excepting warships. 
The average is about 2000. ‘The total, however, has 
been increased by the goodly number of vessels which 
have had their old compound engines converted into 


type. The total horse-power for the whole kingdom 
is 1,022,206 indicated horse-power, which is 5 per cent. 
less than in the previous year. The great majority 
of the engines are of the triple-compound type, 
indeed only paddle steamers and a number of 
trawlers have been fitted with compound engines, 
while two or three firms have made quadruple- 
expansion engines. The latter do not exceed in 
the aggregate 20,000 indicated horse-power. It is 
interesting to note here that the Earle Company, Hull, 
have the distinction of producing the greatest horse- 
power during the year, their total production being 
54,720 indicated horse-power, including the engines of 
H.M.SS. Endymion (12,000), Pearl (7500), Philomel 
(7735), Andromache (9050), and Apollo (9225). The 
Fairfield Company come second, their total being 
45,900, and in the preceding year it was 51,000. 
The vessels ‘engined included the Edgar, the ma- 
chinery of which we describe this week, and the 
sister ship the Hawke, which is ready for trial. Four 
Castle liners were supplied with new engines of the 
triple-compound type. The firm have on hand the 
engines of the two new Cunarders now being built 
in their own yard. The company in their official 
return do not give the tonnage horse-power of these 
vessels, but we understand that the engines are to be 
of the triple-expansion five-cylinder type; the high- 





pressure cylinders being above the low-pressure cy- 








the modern triple-expansion or quadruple-expansion |” 


linders, while the intermediate cylinder will be in the 
centre. This arrangement was first introduced by Mr. 
Laing in the Lahn, and has given so much satisfaction 
that the North German Lloyd’s repeated it in the two 
steamers built last year—the Spree and Havel. The 
engines of the Lady Torfrida, illustrated and described 
by us, were of this type.* Messrs. Richardson, Har- 
tlepool, have a total of 45,000 indicated horse-power ; 
Messrs. Hawthorn, Leslie, and Company, Newcastle, 
of 43,500; several firms, a Central Marine 
oe Works, Hartlepool; Wallsend Slipway 
and Engineering Company; George Clark, Sunder- 
land ; Harland and Wolff, Belfast ; London and Glas- 
gow Company, exceed 30,000 indicated horse-power. 


Indicated Horse-Power of Engines Constructed. 

















| 
— | 1801. | 1890, 

Clyde ms es ae oe 332,906 374,324 
Other Scotch ports os 39,090 41,571 
Tyne 24 es a ae 185,741 206,311 
Wear me ‘os sie as 98,070 97,000 
Tees me “6 7" ne 73,480 60,000 
Hartlepool oe ee oe 57,990 57,000 
Humber .. ow ee a 67,923 44,380 
Barrow... o oo Re 26,975 | 52,720 
Mersey... ee a on 17,075 28,403 
Blyth and Whitby ee a 6,894 8,830 
Thames and English ports’ .. 70,112 69,432 
Ireland .. oe ‘an o 45,950 38,285 

Total.. .. .. «.| 1,022,206 | 1,078,256 


} 








Returning to ships, we note with satisfaction that 
even although the vessels launched have not been of a 
very high-class type generally, the use of steel has 
been more general, which would indicate that even for 
the ordinary tramp the best material and workman- 
ship are requisitioned. Of the total tonnage launched 
during the year, 97 per cent. was of steel. In the two 
preceding years 94 per cent. of the tonnage was of steel, 
and in 1888, 92.28 per cent. Of the remaining 3 per 
cent. last year a large proportion was wooden or com- 
posite tonnage, the iron vessels being the exception. 
Almost the whole of the iron tonnage, indeed, was made 
up of steam trawlers, of which a large number were con- 
structed during the year. 

As to our cltentéle there is this year a decrease in 
the amount of tonnage built in the kingdom for foreign 
parts. Two years ago the foreign tonnage made up 
nearly 300,000 tons, or 22.37 per cent. of the total. Last 
year it was 227,462 tons, or 18.46 per cent. of the 
total. We donot attach very much importance to this 
decrease. It is true that Germany has lately retained 
within the Fatherland the contracts for one or two 
large ocean steamers and that good results have been 
got as regards speed, &c., but the cost of building is 
much greater. Some other countries have been more 
actively engaged in shipbuilding. There is, however, 
no reason why we should assume that Britain firms are 
being superseded as shipbuilders by other nations. We 
think the cause is rather to be found in the fact that 
the foreigner, with perhaps the exception of the Nor- 
wegian, is more chary about sinking capital in ship- 
ping when the freight market does not offer bright pro- 
spects of a sure and good return. A British-owned and 
British-manned ship has still the preference in most 
independent ports, and this will continue so long as 
master and seamen uphold the traditions of the English 
mariner. The following Table gives some idea as to 
the tonnage of vessels constructed for the various 
countries ; but owing to the fact that many of the 
builders did not specify to which country the vessels 
were destined, we -have not been able to classify all 
ships. 

Countries where British-Built Ships were Registered, 1891, 





| Steamers. | Ships. | Total. 
Country. apie eee x 


No.! Tons. |No. Tons. No.| Tons. 














Norway andSweden_ ..| 17 22,596 | 24 28,110 41 | 50,706 
Germany .. es -- 9 | 18,158; 8 13,224 17} 31,392 
British North America..' 1 700; 8 15,637 | 9 | 16,337 
South America .. --| 81 | 18,273) 7 75 , 40 | 14,148 
Italy s --| 7 | 18,618 | _- _ 7 | 13,618 
Australasia --| 6 | 18,379) — — 6 |} 13,379 
Greece -.| 6 | 11,812) — — 5 | 11,812 
Russia 4 7,690;—, — 4 7,690 
France 6 7,597;— | — 6| 7,597 
Africa a 8 5,021; 6 | 476 «14 5,497 
Netherlands 7 4,722;—, -- Z 4,722 
Spain + he 8,687; —| — 2) 3,637 
India = ee] 1] 8,806; —-) — 1! 38,306 
China oe ee on 3,218 | — _ 3 3,218 
West Indies mn 1,989 6 330 71! 2,319 
Ja ee ow 1,746) — _ 3 1,746 
Honolulu .. j- — | 1] 1,607) Ut} 1,607 
Gibraltar .. oe 1,375 | — _ 1 1,375 
Austria eed — | 8 1,179 3 1,179 
America .. oe «| 8 44;—| — 3 424 
Other foreign tonnage) 

not classified .. .-| — | 21,574, — 10,189 , — | 31,763 











_— | eee 
| | 155,835| 71,627 |227,462 





~The next Table will show the size of the vessels built 
throughout the kingdom. It may be noted here that 





* See ENGINEERING, vol. xlvii., page 526, 
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STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1888-91. 





oh ete 


| Total Production. 


| Per Cent. of Steel te Total. 





























District. | | Ser. ae 
1801. 1890. 1889. 1888. 1891. 1890, 1889. 1888. | 1891, 
Scotland. | tons tons | tons tons 
Clyde (including outports) --| 335,076 | 353,719 | 335,201 | 278,970 | 98.68 95.4 97.1 96 68.00 
Other Scotch ports we oe | 67,956 69,155 60,664 30,047 94.83 100 98 90 54.79 
England. | 
Tyne .. ° - ee --| 185,369 234,754 281.710 213,205 96.36 98.72 98.2 94.6 98.94 | 
Wear.. .. ce ce «| 192,114 | 197,481 | 217,336 | 142,410 100 98.9 97.7 98.6 79.18 
Tees .. ee oe ee 120,132 127,739 | 110,436 57,170 97.56 90.4 82.8 76.71 95.42 
West Hartlepool .. ee es 96,993 99,847 84,109 73,909 100 98.2 100 100 100 
Barrow -in- Furness (including 
Workington and Whitehaven) | 34,845 27,549 41,691 12,471 100 100 95 88.5 86.33 
Mersey os ws os --| 25,975 30,253 | 35,773 22,538 | 93.44 84.9 82 90.3 50.65 
Blyth and Whitby .. i ee 11,754 16,059 24,118 20,202 | 99.14 | 97 87.5 79.6 99 14 
Humber (Hull and Grimsby) ..) 19,070 9,624 21,712 7,474 | 43.76 27 |} 62.7 43.8 98 84 
Thames and South of England ..; 37,795 37,388 10,346 14,785 | 93.02 95.3 | 60 73 74.56 
Ireland. 
Belfast and Londonderry... 103,468 77,376 87,265 40,308 100 85.4 | 100 93 85.05 | 





the largest vessel built during the year in point of 
tonnage was the first-class cruiser Endymion, which 
is returned as of 7350 tons displacement. The largest 
merchant vessel launched was the Orient liner Ophir, 
of 6901 tons, and of 11,500 indicated horse-power, and 
a magnificent specimen of modern naval architecture. 
She was built and engined by Messrs. Napier ; but 
as we recently illustrated and described her there is 
no need to say more. The next vessel in point of size 
was the Empress of China, built at Barrow for the 
Pacific service. This vessel, of 5905 tons, is sister to 
two steamers built in the previous year. These three 
twin-screw steamers have been making most satisfac- 
tory voyages from Vancouver to Yokohama, and have 
been the means of renewing interest in the frequently 
advocated Empire route to the east. Messrs. Harland 
and Wolff have a remarkable record, ten of the 
steamers launched by them range from 5000 to 5700 
tons—mostly cattle and cargo steamers for the great 
Liverpool lines. The other steamers over 5000 tons 
included two from Messrs. Inglis’s yard at Glasgow, 
two from Armstrong’s establishment, one from Haw- 
thorn’s yard on the Tyne, one from Denny’s works at 
Dumbarton, and one from the Fairfield yard. The 
largest sailing ship was the Maria Rickmers, 
of 3813 tons, built by Messrs. Russell, Port- 
Glasgow. Indeed she is the largest sailing ship afloat, 
being 14 ft. longer than the France, launched in the 
previous year by Messrs. Henderson, Glasgow. She, 
however, differs from her in having auxiliary engines 
to drive her incalms. Details are given in a previous 
issue (ENGINEERING, vol. lii., page 749). She carries 
a deadweight of 5700 tons. A great number of very 
large sailing ships have been launched during the 
year, and many improvements have been introduced 
into their construction. As will be seen from the 
Table, 53 of the vessels were over 2000 tons, eight of 
these exceeding 3000 tons. The Clyde district built 
the great majority of the large ships. The follow- 
ing Table is interesting; it does not include very 
small craft : 


Steamers. Snipe 
Under 500 tons .. nr Ae “« 346 71 
Between 500 and 1000 tons .. wn 73 16 
» 1000 ,, 2000 ,, “ ee 100 76 
» 2000 ,, 3000 ,, ne PF 128 47 
» 3000 ,, 4000 ,, asiy Sela 48 8 
99 os» 5000 ,, ee ‘aa 20 —_ 
Over 5000tons  ., we aa re 20 — 


Of paddle steamers there were 25, the largest being 
over 1000 tons, while 22 were under 500 tons: 58 were 
twin-screw vessels. Three of them, already enume- 
rated, were over 5000 tons, and ten over 3000 tons. 

In a Table above we give the total production in 
each district in the kingdom, showing also the percentage 
of steel, steam and foreign-owned tonnage to the total. 
We purpose dealing with the districts in subsequent 
articles ; but it may be well to state here that all the 
districts, excepting Barrow, Hull, and Ireland, show 
decreases. Ireland especially has prospered, the 
increase being 34 per cent. on 1890, ol 15.2 per cent. 
on 1889. In the case of Barrow, the Naval Construc- 
tion Company have been well employed, and the result 
is that for the district there is an increase on the 
total of 1890 of 41 per cent., but a decrease on 1889. 
The launch of the Endymion swelled the total of 
Earle’s Company, and the production of Hull has been 
doubled, although it falls short of 1889. The Thames 
total is rather less than in the previous year, but at 
Southampton, Day, Summers, and Co., have a good 
total, and the Naval Works Company produced over 
10,000 tons of shipping, which makes up decreases in 
the scattered ports of England. Since we have given 
the totals for four years in the Table, it may be in- 
teresting to give a Table of decreases (see next column) 
in the other districts, and this will be more easily 
understood if they are stated in percentages. 

The decrease in the Tyne production can be ex- 








| | 


plained. We have already indicated the large de- 
crease on the steam tonnage and the fact that sailing 
tonnage has enormously increased. A sailing ship on 
a Tyne berth is a most exceptional circumstance, so 
that the great decrease in steam shipbuilding has 
affected that more than other districts, where the 


Percentages of Decreases in Principal Districts. 
On 1890 Total. On 13889 Total. 


Clyde ee a 5.25 o= 
Other Scotch ports 1.7 Inc. 1.2 
Tyne.. a «eo 21.3 34 
Wear.. ee ee ee 2.72 11 65 
Tees .. a as a és 5.96 Inc. 8.75 
West Hartlepool .. es os 2.86 » 15.3 
ersey ee oe 14.2 27.4 


builders accepted orders for sailing ships, even 
although they were not accustomed to build this class 
of vessel. Sail tonnage on the Tyne is usually about 
1 per cent. of the total, and the percentage has not 
altered, while in nearly all other districts it has in- 
creased. 

The honour of having built the largest tonnage falls 
to Messrs. Harland and Wolff, Belfast, who launched 
thirteen vessels, all,with one exception, of tonnages of 
from 4000 to 5700 tons. The total is 64,962 tons, the 
highestin the kingdom. Sir William Gray and Co., 
Limited, Hartlepool, who were second in 1890 with 
64,000 tons, are again second, their total being 59,033. 
Messrs. Russell and Co., Greenock and Port-Glasgow, 
who were first with 70,370 tons, are third with 56,667 
tons, and Sir Raylton Dixon and Co., Middlesbrough, 
are fourth with 30,597 tons. Messrs. Russell’s output 
in 1890 is still the record. In 1889, Palmer’s Company 
were first with 64,669 tons. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Tuer Admiralty have given orders for the new second- 
class cruiser Charybdis, which was recently laid down on 
the building slip at Sheerness Dockyard, to be fitted for 
service as a flagship. The Charybdis is one of eight 

rotected cruisers of a new type, building under the 
Naval Defence Act, from the designs of Mr. W. H 
White, Director of Naval Construction, and is to be 
completed for sea by the end of 1893. She is considerably 
larger than the new cruisers of the Apollo type, her 
length between perpendiculars being 320 ft., with a 
breadth of 49 ft. 6 in., and a mean load draught of 19 ft. 
She is to have a displacement of 4360 tons, which is 
960 tons in excess of the Apollo and her sister cruisers. 
Triple-expansion engines are to be fitted in the Charybdis 
capable of producing 9000 horse-power with a speed of 
19.5 knots under forced draught, and 7000 horse-power 
with a speed of 18.25 knots under natural draught. The 
Charybdis will carry an armament of two 6-in., eight 
4.7-in., and nine 3-pounder and 6-pounder quick-firing 
guns and four tubes for ae Whitehead tor- 
poe The Forte, a sister ship to the Charybdis, has 
nm commenced at Chatham Dockyard, where her 
engines are also to be made. The machinery of the 
Charybdis is to be supplied by contract. 


The first-class battle-ship Royal Sovereign continues to 
be pushed forward at Portsmouth with all the rapidity 
possible. Two of her 67-ton guns have been lifted into 
the barbettes, and as the others completing her comple- 
ment are available when required, it is hoped that her 
gun trials will take place a month earlier than was con- 
templated. As no advantage can accrue from hurryin 
her steam trials, it is proposed to postpone them unti 
the battle-ship is well advanced towards completion for 
sea, particularly as the bunkers afford access to the wing 
passages, and consequently facilitate the work in 
progress. 

The new second-class cruiser Pique, built by Palmer 
and Co., at Jarrow, arrived at Pimecth on Friday, 
December 25. The vessel left the Tyne on Tuesday, but 
Staff-Commissioner Greaves, who was in temporary com- 
mand, was forced by a fog to remain at anchor for some 
hours on Wednesday. During a portion of the trip a 
speed of 17 knots was attained without pressure. The 





| Per Cent. of Steam to Total. 


Per Cent. of Foreign owned 
Vessels to Total. 


1891. | 1890. 











1890. 1889, | 1888. | 1889. | 1888. 
! 
73.6 75.5 | 81.6 26.72 | 35.6 34 22.6 
81.2 2 6| =| (88 322 18.3 14 10,4 
99.95 9982 | 9934 27.2 | 34 21.2 27.3 
96.65 99.45 | 100 12.85 | 17.6 22.2 23 
99.84 95.65 | 96 11.23 | 4.3 6.7 7.68 
100 100 | 100 11.8 6.6 13.23 8.9 
90.8 69.5 | 19 17.19 0 88.5 15.5 
| e9 82.25 | 72 10.78 22.6 38 15.5 
100 100 | 100 o |} 6s |] 98 5.2 
97.6 99.15 100 5.49 0 | 32.62 0 
96.4 73 | 66 15.29 17 | & 17 
| 
8 | 91.5 | ee.) @ |} a6 | af 5.7 


Pique is a second-class cruiser sheathed with wood. The 
copper will be put on at Devonport after the hull has 
been officially surveyed. She has been built in 18 
months, and supplied with triple-expansion vertical 
engines designed to develop 9000 horse-power. The 
official steam trials will be carried out shortly off 
Plymouth. 





On Monday and Tuesday, the 28th and 29th inst., Sir 
Raylton Dixon and Co. concluded their output for the 
year by launching on each day a steamer of 4200 tons 
deadweight capacity. These vessels were named the 
Afrikander and the Katfir, and have been built for the 
new line to the Cape of the British and Colonial Steam 
Navigation Company, Limited, for which these builders 
have also two other vessels on the stocks, and five others 
are also building in yards on the north-east coast. The 
dimensions are: Length over all, 323 ft.; breadth 
40 ft. 6 in. ; depth moulded, 28 ft. They will be fitted 
with engines by Messrs. T. Richardson and Sons. The 
cylinders are 24 in., 38 in., and 64 in. by 42 in. stroke. 





A crew and steaming party have been ordered to join 
the Blenheim (sister ship to the Blake) at Chatham on 
January 7, to navigate her to Portsmouth, where she is 
appointed to make the contractors’ trials of her engines 
under natural and forced draught, and to undergo a 
series of progressive runs on the measured mile. The 
machinery is by Messrs. Humphrys, Tennant, and Co., 
and the boilers are of the new and improved pattern. As 
in the case of the Blake, the trials will be conducted by 
the officials of the Chatham Steam Reserve. 





On Wednesday, the 30th December, there was launched 
from the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer, named Abendana, built to the order of Messrs. 
James Graham and Co., of Newcastle-on-Tyne. The 
vessel is of the following dimensions: Length, 300 ft. ; 
breadth, 41 ft. 6 in. ; depth, 27 ft. 6 in. he engines, 
which are to be supplied by Messrs. Wigham, Richard- 
son, and Co., are of the quadruple-expansion type, having 
cylinders 20 in. 284 in., 42 in., and 60in., by 391in. stroke, 
and working at a pressure of 180 lb. 





OprssaA.—The Imperial Russian ukase prohibiting the 
exportation of wheat from Russia has been attended with 
very unfortunate consequences for Odessa. It is stated 
that upwards of 25,000 persons have been thrown out of 
employment by the ukase, which has driven a large 
amount of shipping from the Black Sea. 

JAPANESE RaiLways.—The last official report on Ja- 
 eeetd railways refers to the gloomy condition of private 

ines—a subject which is to engage the attention of the 
Japanese Parliament during the present session. There 
were 222 milesof newlines, Governmentand private, opened 
for public traffic during the past fiscal year, ‘‘and the 

aieal extensions made in the area brought within the 
Benefits of railway transportation may be recorded by the 
steady increase which has taken place in both passenger 
and goods traffic.” If attention, however, be turned to 
the private railways their condition is enough to cause 
the gravest anxiety. The difference in the value of rail- 
way shares between the beginning and the close of the 
year is very marked. With the exception of those spe- 
cially guaranteed by the Government, they showed 
throughout the year no tendency but that of decline. The 
three years from the commencement of railways in Japan 
in 1873 was a period of ardent hopes and great a 
from 1875 to1877 wasone of extreme dulness, ending finally 
in a complete standstill ; from 1878 to 1883 railway affairs 
eeu, but the Late go made during this interval was 
not more than enough to show that railways were not 
quite extinct. In 1884 there was a sudden change in 
favour of activity and speedy progress, and this has con- 
tinued since. This activity was not confined to Govern- 


ment lines alone. Public opinion grew in favour of the 
promotion of railway ae railway companies sprang 
into existence in various localities, and rapid extensions 
were made, so that within a few years over 500 miles of 
private lines have been laid, and over 1100 miles of rail- 
ways, Government and private, were in operation at the 





close of the fiscal year. 
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INE’S PETROLEUM MOTOR. 


































































































Fig. 5. 
Cragram 4 H.P Oil Engine 
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Nor only are there many English firms at work upon 
petroleum oil engines, but also the question is being | 
attentively studied abroad. As an example of what is | 
being done in Germany, we illustrate the Capitaine | 
engine, which is being introduced into this country 
by Mr. Leop Tolch, ef 71, Lord-street, Liverpool. | 
This engine, like all others using petroleum as | 
the source of power, works on the Otto cycle. It | 
differs from the accepted type in this country in| 
having the cylinder placed over the crankshaft, while | 
there are many novel features in the cletails. 

The oil enters the pump at K (Fig. 1), and is forced 
by it into the vaporiser D (Fig. 2). This vessel is 
kept hot by a flame from the lamp G. This lamp is | 
provided with a long tube which bends back upon 
itself, and ends in a burner cone. The flame plays on 
the lamp tube as well as on the vaporiser, and in | 
this way the petroleum is converted into gas before it | 
reaches the burner cone. The ignition tube F also 
stands in the flame, and is made incandescent for the 
purpose of firing the charge, which is compressed 
within it on the second stroke of the piston. Since, 
these engravings have been in hand the use of an igni- 
tion tube has been abandoned, the charge being fired | 
by the heat of the vaporiser alone. On the first | 
stroke of the piston air enters through the pipe B and | 
inlet valve A, while the contents of the vaporiser are | 
drawn out by admitting air at its end through the 
valve C. 

It isa peculiarity of this engine that the exhaust 


























valve and the pump are both operated by an eccentric. S with two arms. These arms work in conjunction 
As they are only required to move at each alternate} with two fixed shoulder pieces striking them in suc- 
revolution, the mechanism shown in Fig. 3 is intro-| cession. If with the parts in the position shown, the 
duced to throw the eccentric-rod in and out of engage- | cross-piece were to rise it would operate the bell-crank 
ment. The eccentric-rod is pivoted to a slipper work-| M. As it neared the end of its travel one of the arms 
ing in a guide ; to this slipper is pivoted a cross-piece| would strike the right-hand shoulder, tilting the cross- 
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lates the cooling water round the cylinder. The 
supply of oil is carried in the bow chamber in a tank, 
and is led by pipes to the vaporiser. The launch is 
35ft. long by 6 ft. 10in. beam by 2ft. Gin. draught, and 
can carry 50 passengers comfortably. The motor is of 
4 horse-power, but works up to 64. Ata speed of 240 
revolutions per minute more than 84 knots were 
obtained. The weight of the engine complete is 2000 lb. 
Petroleum launches fitted with the Capitaine motor 
are extensively adopted on the Continent. In Ham- 
burg there are some twenty-five of them at work. 





THE FIRST-CLASS CRUISER ‘ EDGAR.” 

Tue Edgar is the first of the high-power cruisers to 
be commissioned under the Naval Defence Act, and 
the satisfactory speed and power results got are parti- 
cularly gratifying in view of past failures in the case 
of vessels of great power constructed under, what is 
called, the old programme, We have already, how- 
ever, referred at length to the defects in designs of 
these latter vessels, and as the subject is not at all 
fascinating, prefer to deal only with the Edgar. She 
is a powerful cruiser, being well protected by an 
armoured deck, and by minute subdivision, The 
class, of which she is the prototype, comprises nine 
vessels, desigaed for the express purpose of protectin 
commerce on the high seas, and in such a case goo 
offensive powers and high speed were essential. It 
was also necessary that the cruisers should be able to 
keep the seas for a long period or make fast voyages 
to distant parts without coaling, so that it was neces- 
sary to reduce all weights to enable the vessels to carry 
a large fuel supply, and the measure of success is the 
fact that on a displacement of only 7350 tons they 
have bunker capacity for 850 tons, so that they could 
cross the Atlantic at full speed, and might steam 
10,000 miles at a speed of 10 knots. For this result 
much of the credit is due to the minimising of weight, 
consistent with efficiency and safety, in the design of 
both ship and machinery. 

It is scarcely necessary to state that the engines are 
of the triple-expansion type with three inverted 
cylinders and three cranks. There are separate sets 
for driving each of the twin screws, the engines being 
fitted in separate compartments. Of the two engines 
an engraving is given on our two-page plate. This 
has been prepared from a Bree Rcite taken while the 
engines were in the erecting shop at Fairfield. On 

age 14 an engraving shows one of the two engines. 
“he high-pressure cylinders are 40 in. in diameter, the 
intermediate pressure cylinders are 59 in. in diameter, 
and the low-pressure cylinders are 88 in. in diameter, 
and each is adapted for a stroke of 4 ft. 3 in. The 
cylinders are all independent of each other, and are 
steam jacketed, he high-pressure cylinders are 
each fitted with a liner of forged steel, and those of 
the medium pre: sure and low pressure are fitted with 
cast-iron liners. All the cylinder covers are of cast 
steel. Hach high-pressure cylinder is fitted with a 
piston valve, aud the medium and low-pressure 
cylinders are each fitted with double-ported slide 
valves, all of which are worked by the ordinary double 
eccentric and link-motion valve gear. Balance cylin- 
ders are fitted to the intermediate and low-pressure 
valve gear ; these valves are also fitted with relieving 
rings at the back. The reversing engines are of the 
all-round type with worm and wheel gear, and the 
low-pressure levers are fitted with a slot and adjusting 
screw to allow of the expansion in the cylinder bein 
altered. The back columns are of cast steel fitted 
with separate guide faces pinned on, and the front 
columns are of forged steel. The engines are so 
arranged that the starting platforms are in the wings 
of the ship. As is shown on the two-page plate, the 
main condensers are placed alongside the starting 
latforms and are of cast brass. The steam is con- 
ensed outside the tubes, the circulating water pass- 
ing through the tubes. There are two large centri- 
fugal circulating pumps of gun-metal in each engine- 
room. They are worked by independent engines made 
by Messrs. Tangye, Birmingham. The feed, bilge, and 
fire engines are all independent of, and separate from, 
the main engines, the steam being supplied by a 
special range of pipes. All the exhausts are led into 
an auxiliary condenser of cast brass, having a small 
air and circulating pump, one of these condensers 
being fitted in each engine-room 

The crank, tunnel, and propeller shafting is of forged 
steel and hollow, meh by Messrs. J. Brown and 
Co., Sheffield. The crank-pins are fitted with centri- 
fugal lubricating apparatus. The propellers are of 
gun-metal, each propeller having three adjustable 
blades constructed to work outwards. 

Steam is supplied by four double-ended boilers, 
16 ft. in diameter and 18 ft. long, each with eight fur- 
naces, and one single-ended auxiliary boiler, 12 ft. 11 in. 
in diameter and 9 ft. 3in. long, having three furnaces. 
The furnaces are corrugated and are 3 ft. 9 in. in 
diameter. The total number is 35, and the heat- 


ing surface in all the boiler totals 20,108 square | f 


feet. The tubes are of naval brass, and the dimen- 





sions and other details are shown on the illustra- 
tions of the double-ended boilers given on page 11. 
The working pressure is 155 lb. The boilers are 
arranged in two water-tight compartments, the steam 

ipes being so arranged that the steam from the 
flees in either boiler-room can be used for the 
engines in either or both engine-rooms. We hope in 
a subsequent number to give engravings of the general 
arrangements of the engines and boilers with the ship. 
There are two funnels, one to each boiler-room. As 
usual in vessels of the Royal Navy, the boiler-rooms 
are so fitted that they can be closed and the boilers 
worked under forced draught when desired. 

Owing to the Edgar being the first of her class to be 
tried under steam, a most exhaustive series of trials of 
the vessel have been made. The first official trial took 
place outside Plymouth on the 31st October, but had 
to be abandoned after about two hours’ steaming on 
account of the stormy weather and rough sea. On the 
4th November the eight-hours official natural draught 
trial took place, when the engines developed 10,178 
indicated horse-power with 99 revolutions. Before 
making the full-power trial it was considered advisable 
to dock the ship and alter the pitch of the propeller. 
This having been done the four-hours full-power forced 
draught took place on the 19th November, the result 
being 12,463 indicated horse-power with 104.5 revolu- 
tions. The average speed of the vessel during the 
four hours was nearly 21 knots per hour, thus making 
the Edgar the fastest vessel in the British Navy. To 
ascertain the efficiency of the ship and machinery the 
vessel was taken to Stokes Bay measured mile, and a 
series of progressive trials extending over two days 
were carried out, the trials being conducted by Mr. 
W. H. White, C.B., Assistant Controller and Director 
of Naval Construction, and Mr. A. J. Durston, Engi- 
neer-in-Chief, assisted by other officials from the 
Admiralty, the Fairfield Company being represented 
by Mr. Andrew Laing. Of these trials we may have 
more to say in our next article. On the full-speed mile 
trial the engines developed 13,101 indicated horse-power 
average, or 13,460 indicated horse-power maximum, 
During the whole of the trials the engines and _ boilers 
worked most satisfactorily, without the slightest 
hitch, and with an entire eas of vibration when 
at the highest speeds. The boilers maintained an 
ample supply of dry steam under an air pressure of 
about seven-tenths for full power, and on examina- 
tion at the conclusion of the trials they were found to 
be in good order and perfectly tight. These boilers 
are the largest yet constructed for the British Navy ; 
they are double-ended, and have a common combus- 
tion chamber to each two furnaces, and not the 
slightest trouble was experienced in the working. 
Altogether the trials of the Edgar have been most 
successful, and the results obtained reflect eat 
credit on the designer of the ship, Mr. White, of the 
Admiralty, and on the machinery designer, Mr. 
Andrew Laing, of the Fairfield Works. The engines 
were built at the works at Govan of the Fairfield 
Company, while the ship was constructed in the dock- 
yard at Devonport. 


(To be continued.) 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence of 
the Christmas holidays business in the iron ring was 
suspended at the close of the forenoon market last 
Thursday, when the closing prices were—Scotch iron, 
47s. per ton; Cleveland, 3ss. 2d.; hematite iron, 47s. 11d. 
= ton; all cash buyers. Business was resumed on 

uesday forenoon, when there was a very thin attend- 
ance of the brokers, who showed very little disposition 
for buying or selling. The tone was rather easier, 
Scotch iron having been offered at 46s. 11d. without 
finding a single purchaser. In the afternoon, when 
the tone of the market was decidedly flat, a some- 
what active business took place in Cleveland and hema- 
tite iron, both of which were weak at the close. Scotch 
was offered at 47s. per ton cash, and taken by the 
syndicate broker. It was calculated that about 20,000 
tons of iron of all kinds changed hands during the day. 
The settlement prices at the close were—Scotch iron, 47s. 
per ton; Cleveland, 37s. 9d.; hematite iron, 47s. 74d. 
per ton. The weakness which is now apparently 
showing itself in Scotch iron is regarded as an 
evidence of hesitation on the part of the syndicate. It 
is said that the London clique are credited with 
the intention of ‘‘ cornering ” hematite and Cleveland iron 
in the es of the incoming year. Many things, how- 
ever, may have transpired before then to upset the 
clique’s plans. There is said to be a small ‘‘bull” ac- 
count open in respect of Scotch iron, the holders of which 
are naturally becoming a little anxious in the absence of 
any signs of a “‘squeeze” at the end of the year. The 
majority have reduced or covered their short interest, but 
a fairly strong support has been withdrawn from the 
market, as was evident from the course of prices yester- 
day. There was a very idle market this forenoon, 
but a rather firmer tone developed, hematite iron 
recovering part of yesterday’s drop. A little more 
business was doing in the afternoon in hematite iron 
at slightly easier prices, but Cleveland was idle and 
firmer. Very little interest was taken in the proceed- 
ings, which were of a purely jobbing character. The 





following are a few of the prices of No. 1 special brands 
of makers’ iron: Clyde, Gartsherrie, and Langloan, 
54s. 6d, per ton; Summerlee, 55s. ; Coltness and Calder, 
56s.; Glengarnock (shipped at Ardrossan), 55s. ; Shotts 
(shipped at Leith) and eon (shipped at Grangemouth) 
57s. per ton. There are still 77 blast furnaces in actual 
operation, as compared with six at this time last year 
(the strike period), and 88 in the corresponding month of 
1889. Last week’s shipments of pig iron from all Scotch 
ports amounted to 4203 tons, — 2410 tons in the 
corresponding week last year. They included 215 tons 
for the United States, 343 tons for Australia, 165 tons 
for France, 160 tons for Italy, 319 tons for Holland, 135 
tons for Belgium, 250 tons for Spain and Portugal, 200 
tons for China and Japan, smaller quantities for other 
countries, and 2131 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 500,580 tons yesterday afternoon, as compared 
with 500,722 tons yesterday week, thus showing for the 
week a decrease amounting to 142 tons. 


Malleable Iron and Steel Tradcs.—The manufactured 
iron trade is rather quieter than it was, and in some in- 
stances the makers are complaining of want of orders ; 
and generally that is also true of the steel trade. A 
report to hand to-day from the Motherwell district, states 
that the iron and steel-workers have been making 
large wages during the past six months, and that the 
making of finished iron and steel has been fairly re- 
munerative to all concerned. 


Coal Trade.—This ~— report states that the coal 
market is very quiet, there being practically no fresh 
business doing. At scarcely any former time have the 
complaints against the railway companies for the delay of 
traffic been so serious as at present. On both the North 
British and Caledonian systems collieries are entirely 
idle from want of trucks to carry away the output, and 
in many directions the block of mineral traffic is such as 
to make it all but impossible for shippers to fulfil engage- 
ments already entered upon, new shipping business being 
out of the question in the mean time. The quotations are 
nominally unchanged. The report from Ayrshire says 
that in anticipation of the New Year holidays there has 
been a brisk demand for ny gn coal during the past 
week, and that there has been a large clearance at the 
four ports, which were better than those of the previous 
week to the extent of upwards of 8000 tons. Prices have 
remained firm and are likely to continue so for a few 
weeks ; but the miners are somewhat dissatisfied, and are 
discussing the question of a reduction of wages which in 
certain quarters is talked of. The f.o.b. prices are— 
House coal, 5s. 6d. per ton; steam coal, 8s. ; triping, 6s. 
to 6s. 6d. ; dross, 3s. 3d. ; house coal at pithead, 10s. per 
ton. . 


Contract for a Large Gasholder.—The Sub-Committee 
on Contracts of the Glasgow Gas Trust have just closed a 
contract for an immense gasholder, which is to be erected 
at the Temple Farm Gas Works, formerly belonging to 
the Partick, Hillhead, and MaryhillGas Company. There 
were seven or eight offers—two from Scotch and all the 
rest from English firms--and ‘the successful tender was 
that of Messrs. Laidlaw and Son, of the Barrowfield Iron 
Works, ee The contract price is fixed at 41,000/., 
and the undertaking will be finished at July 31, 1893. 
The Temple Farm gasholder will consist of three lifts. 
The inner lift isto be 230 ft. in diameter by 46 ft. deep, 
the middle 233 ft. by 45 ft. deep, and the outer 236 ft. by 
45 ft. deep. When finished and filled with gas the holder 
will rise to a height of 136 ft., and its capacity will be 
between five and six million cubic feet of gas. Ie will be 
oment by twenty-six iron columns, each fully 137 ft. 
in height, to be tied together by three rows of girders. 
The holder will be constructed of best Siemens-Martin 
mild steel. The contract for the construction of the 
tank in which the holder is to be suspended was let some 
months ago to Mr. Robert M‘Alpine, and considerable 
progress has been made with the work. 


Seafield Dock, Kirkcaldy.—It is calculated that the sum 
of at least 70,0007. has been expended in connection with 
the operations at the Seafield Dock, which are now en- 
tirely suspended. 


Perth and District Tramways.—A company has been 
formed for the purpose of constructing, maintaining, and 
working tramways by means of horses, locomotives, or 
electric power in the city-of Perth and between that city 
and New Scone and other places in the surrounding dis- 
trict. The capital of the company is 15,000/. in 3000 
shares of 5/. each. 


Gifford and Garvald Railway.—The engineers in con- 
nection with this branch railway have been busy for some 
time in the neighbourhood of Gifford and Garvald, in 
East Lothian, marking off ag ed line. The branch 
from Ormistone Station to Tanderlane, near Garvald, 
will be 124 miles in length. It is expected that the pre- 
liminary work will be ee in a week or ten days, 
and the construction of the line is to be commenced in the 
spring. Two years will probably elapse before the under- 
taking is completed. 


Railway Extension at Milngavie.—Mr. Pate, contractor, 
Airdrie, has been successful in obtaining the contract for 
extending the North British Railway as far as the Ellan- 
gowan Paper Works, near Milngavie. The first duty is 
to divert the bed of the Allander Water, thereby saving 
the necessity of building a couple of bridges. The river 
will again be diverted to the west of Allander-place for a 
similar purpose. It will probably take nearly a year to 
complete the line, and the cost will be some 8000/. or 


New Street-Watering Machines.—The committee of the 
Glasgow Police Commissioners charged with the cleans- 
ing of the city, on Monday made, under the direction of 
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Mr. Young, their superintendent, a working test of two 
recently purchased street-watering machines constructed 
on a novel principle. The trial took place on the streets 
in the immediate vicinity of the’ City Chambers. The 
horse travelled in the centre, and the whole breadth of 
the street was satisfactorily watered at one stroke. At 
the back of the water cart two revolving discs, working 
in opposite directions, and fed from a small subsidiar 
tank, are driven from the wheel naves by means of pieok 
chains and bevel gear. The speed at which these discs 
are driven secures the regular distribution of the water 
over the entire breadth of a 35 ft. street. The quantity of 
water distributed can be regulated by means of valves 
worked by levers conveniently placed in the driver’s hand. 
There is also suitable provision for promptly throwing 
the discs out of gear when desired. There might be ditfi- 
culty in working machines of this principle on the busier 
streets of the city, such as Argyle and Jamaica-streets, 
but for streets carrying a moderate traffic, or for the roads 
of the suburban districts recently amalgamated with the 
city, the committee were well satisfied that they will 
work most efficiently and economically. It is, therefore, 
the intention of the committee to recommend that a 
number of them be procured before the street-watering 
season sets In. 


_ Electric Lighting for Glasgow—Purchase of two Light- 
ing Stations.—Acting on the recommendation of the 
Committee on Electric Li hting, it is probable that at 
next meeting of the Town Council of Glasgow it will be 
resolved formally to purchase the two central stations 
from which Messrs. Muir, Mavor, and Coulson have for 
some years carried on a large business in electric lighting 
in shops, warehouses, the General Post Office, the City 
Chambers, and other business premises in the central 
district of the city, a branch of business in which they 
have certainly been the pioneers in this part of the king- 
dom. When the corporation of Glasgow obtained their 
electric lighting provisional order in August, 1890, and 
eventually agreed to take the working of the same into 
their own hands, it was at once seen that it would be 
impolitic, if not unprofitable, for a private firm to attemp 
to compete as purveyors of electric lighting with a great 
corporation. Accordingly negotiations were opened with 
the view of the whole undertaking—machinery, plant, 
goodwill, &c.—of Messrs. Muir, Mavor, and Coulson 
becoming the property of the corporation, like the gas 
supply undertaking. The purchase money is to be 
15,0007., which is far below the value of the under- 
taking as a going concern. 


Experiments with Ship Models.—Messrs. Kelso and Co., 
of this city, are at present engaged with scientific appa- 
ratus for an experimental tank to the order of the Rus- 
sian Government, pointing to the conclusion that the 
value and importance of results obtained from experiment 
with ship models are becoming to be more appreciated. 
The same firm, a number of years ago, supplied Messrs. 
Wm. Denny and Brothers, Dumbarton, with a similar 
apparatus. The Admiralty had previously adopted Mr. 
Froude’s method, and Messrs. Toca ollowed their 
example. Leading up to a similar order for the Italian 
Government, Messrs. Kelso fitted up one in the Royal 
Arsenal at Spezia. The dynamometer truck and the 
screw propeller truck apparatus now being made will be 
fitted up in St. Petersburg next year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly good attendance on ’Change, considering the holiday 
season, but there was very little disposition to do busi- 
ness, and only a few small lots of iron changed hands. 
One or two transactions were recorded at 38s. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
sellers were pretty firm. Middlesbrough warrants 
opened at 38s, 2d., but later on information from Glasgow 
was of a very discouraging kind, and this depressed 
affairs here, warrants finally closing 37s. 9d. cash buyers, 
with little or nothing doing in them. No. 4 foundry was 
reported in F gue request for Scotch consumers, and few 
firms would accept anything below 37s. 6d. for this 
quality. Grey forge was rather weak, 36s. to 36s. 3d. 
being quoted. To-day affairs were very quiet, but 
quotations were firm. The general price for cong No. 3 
was 38s., that price being paid, and some sellers asking a 
rather higher figure. There was nothing doing on for- 
ward account. Middlesbrough warrants opened 37s. 94d., 
and advanced to 37s. 114d., which was the closing cash 
price of buyers. The hematite pig iron trade was 
reported very favourably of, producers stating that they 
had a good deal of work to-day. For early delivery of 
Nos. 1, 2, and 3 east coast brands 48s. 6d. was the figure. 
There is nothing new in the Spanish ore trade, quotations 
remaining about the same as when we last reported. 


Manufactured Iron ani Steel.—Little new can this 
week be said of these industries. Affairs, however, 
appear to be more satisfactory than many people have 
been led to believe, for notwithstanding the holiday time 
several establishments are working. In some departments 
there are complaints of scarcity of orders, and prospects 
for the future are certainly not encouraging, but those 
portions of works’ producing steel shipbuilding material 
continue very busy, and have a good few contracts on 
hand. Common iron bars are quoted 5/. 7s. 6d; iron ship 
plates, 5/. 5s. ; iron ship angles, 5/.; steel ship plates, 
5l. 17s. 6d. ; and steel ship angles, 5/. 12s. 6d., all less the 
usual 24 per cent. discount for cash. The steel rail trade 
continues quiet, heavy sections of rails remaining at 
4l, 2s. 6d. net at works. 


The Fuel Trade,—The coal trade is somewhat quieter 





than is at times noticeable at this season of the year. 
On Newcastle Exchange best Northumbrian steam coal 
is quoted 10s. 3d. f.o.b. Second-class quality is quieter. 
Best Durham gas coal is steady and in good demand at 
about the same rates as last quoted. Bunker and manu- 
facturing coal are rather easier. Coke keeps steady. 
Good blast furnace qualities delivered here are 13s. 6d. 
to 14s. per ton. 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—Shipments of coal have been heavy during the 
last few days. Prices have shown little change. The 
best descriptions of steam coal have made 13s. to 13s. 6d , 








and secondary qualities 12s. 3d. to 12s. 6d. per ton. As ( 


regards house coal No. 3 Rhondda has made 12s. 6d. to 
12s. 9d. per ton. The manufactured iron and steel trades 
continue to want a good deal that is to bedesired ; there has 
been no abatement in the depression in rails, although 
several fairly good contracts are being worked out. 
Welsh bars have made 51. 7s. 6d. to 5/. 10s. per ton. 

Barry Railway.—The Barry Railway Company will 
promote next session a Bill to enable the company to 
construct a new dock, new railways, and other works, 
&c. The proposed new dock is to be situated in the 
parishes of Cadoxton-juxta-Barry and Sully, and within 
an area bounded on the north and north-west by the com- 
pany’s main line of railway from Cadoxton to Barry Dock, 
on the south-west by their dock basin and entrance, 
on the south by the dam and works authorised by the 
Barry Dock and Railways Act, 1888, and on the south- 
east by Cadoxton Brook. Power is applied for to divert 
Cadoxton Brook, and it is proposed to construct three 
railways: No. 1, 6 furlongs in length; No. 2, 1 mile 
5 furlongs in length; and No. 3, 1 mile 1 furlong in 
length. » Ant is also asked for to purchase additional 
lands in the parishes of Cadoxton and Llantwit, and the 
company further seeks authority to raise additional 
capital not exceeding in the whole 450,000/., with power 
to borrow 150,000/. 

Tredezar.—The depression which has prevailed at the 
Tredegar Iron Works during the past five or six weeks, 
necessitating a temporary stoppage of the steel depart- 


ment, has come to a close. A large order for metallic 
sleepers, &c., is now in hand, and working operations 
were resumed on Tuesday. 


Swansea.—Recent shipments of tin-plates have been in 
excess of the quantities received from the works, and 
stocks are declining in consequence. The outlook for the 
tin-plate trade is considered good. 


Rhondda and Swansea Bay Railway.—The Rhondda 
and Swansea Bay Railway Company is promoting a Bill 
to enable the undertaking to extend its railways to 
Swansea and Neath. It is proposed to make railways 
numbered respectively 1, 2, 3, and 4. No. 1 will bel 
mile 2 furlongs in length, commencing near the termina- 
tion of vailway No. 1, authorised by the Act of 1891, 
and terminating near the south-eastern end of a bridge 
carrying the South Wales mineral railway over the 
South Wales section of the Great Western Rail- 
way. No. 2 will be nearly 2 miles in length, com- 
mencing at the termination of No. 1, and terminating at 
Cadoxton-juxta-Neath ; No. 3 will be 14 miles long, com- 
mencing at the end of No. 2, and terminating at Neath ; 
No. 4 will be 2} miles long and will commence at the end 
of No. 2, and terminate at Coed-y-ffrane. Power is finally 
sought to raise additional capital to the extent of 
210,000/. 

Great Western Railway.—A Bill is being promoted by 
the Great Western Railway Company forconferring further 
powers upon the company in respect of its own undertaking, 
and upon the London and North-Western Railway Com- 
pany in respect of undertakings in which that company 
and the Great Western are jointly interested ; for amalga- 
mating the Calne, the Oldbury, the Newent, the Ross 
and Ledbury, the Wellington and Severn Junction Rail- 
way Companies with the Great Western Railway Com- 
pany ; for vesting in that company the powers of the East 

sk Railway Company ; for Moy the undertaking of 
the Ludlow and Clee Hill Railway Company in the Great 
Western and London and North-Western Railway Com- 
panies ; and for other purposes. The new railways pro- 
posed are :—No. 1, 3 miles 9 chains 15 links in length, 
commencing in the purish of Shirehampton, in the county 
of Gloucester, by a junction with the railway No. 1, 
authorised by the Great Western Railway Act of 1890, 
and terminating in the parish of Henbury ; No. 2, 7 fur- 
longs 2 chains in length, wholly situate in the parish of 
Taunton St. James, Somerset. Power is sought to raise 
under the Bill additional capital to the extent of 300,000/. 


Bristol and Canada.—On Tuesday an influential de- 
putation from Bristol had an interview with Sir Charles 
Tupper, the High Commissioner of Canada, at his offices, 
Westminster, to urge the advantages of Avonmouth, in 
the Bristol Channel, as either a terminus or a point of 
call for the new subsidised steam service from Canada to 
Great Britain. Sir C. Tupper said that Bristol was not 
excluded from consideration as the port for the new line, 
as the advertisement provided that the first and last port 
of call in England should be Plymouth, or such other port 
as might be agreed upon. Safety and shortness of time 
were both material considerations, and so also were the 
other points urged by the deputations such as railway and 
dock facilities, cheap coal supply, trading connections, 
&c. He asked the deputation to put into writing and 
forward to him soon a succinct statement of the case, 
which they had been good enough to put before him. 
He would undertake to transmit that statement without 
delay to the Government of Canada, who would give it the 
consideration which it deserved. 


Labour in Wales,—A feeling of dissatisfaction is re- 





ported among the work le in the iron and steel works 
of Monmouthshire and Glamorganshire. The difficulty 
is the old one of wages, 


The Empress of India.—This fine line-of-battle ship, 
built at Pembroke, is to be removed to Chatham early in 
the approaching year to be completed for commission, 
A navigating party will proceed to Pembroke to take the 
Empress of India to Chatham. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Curious Colliery Dificultu.—The Whitwood Collieries 
Messrs. H. Briggs and Co.) have been ey om because 
of an epidemic of *‘ pink-eye” amongst the horses. On 
an average four or five of the animals are dying daily. 
For some time the Silkstone and High Moor pits have 
only been partially worked, and it has now been decided 
to close them for a short time. 


South Yorkshire Coal Prices.—There has been consider- 
able excitement amongst those engaged in the coal trade 
by an announcement that one of the South Yorkshire 
collieries has agreed to supply the North-Eastern Railway 
with steam coal at 8s. 9d. per ton, though the associated 
coalmasters had agreed upon 9s, 6d. as the minimum. 

manufacturers are now looking for reductions before 
placing their usual half-yearly contracts, and the keen 
competition of agents leaves little doubt that some con- 
cessions will be made. 

Miners’ Wages Question.—Speaking officially, a day or 
two ago, Mr. B. Pickard, M.P., said: ‘*My attention has 
been called to a statement in one of the papers to the 
effect that the Yorkshire Miners’ Association and the 
Miners’ Federation of Great Britain expect shortly to 
receive an intimation from the colliery owners of a reduc- 
tion in wages. It is entirely wrong. The Yorkshire 
Miners’ Association and the Miners’ Federation are not 
in a frame of mind to have such intimations; and if they 
are intended to be made they will be objected to and 
resisted by the miners.” 


Yorkshire Miners’ Association.—The annual meeting of 
the Council of this association was held at Barnsley on 
Monday and yesterday, and the attendance of delegates 
was extremely . Mr, E. Cowey was unanimously 
re-elected president. Five delegates were appointed to 
attend the annual conference of the Miners’ Federation, 
to be held at Hanley on the 12th inst. In reference to 
the eight hours question it was resolved: ‘‘That this 
Council authorises the delegates to the annual conference 
of the Miners’ Federation to urge that the Eight Hours 
Bill for miners be introduced in the next session of Parlia- 
ment, and that the same be pressed to be passed into law 
at the earliest possible moment.” As to the action of 
the delegates at the forthcoming International Congress, 
it was resolved: ‘That unless an Act be passed grant- 
ing the eight hours day before next June, then if all 
the nationalities are in favour of a universal strike to 
obtain the same, our representatives be empowered to vote 
in favour of the same.” It was also decided to make 
a levy to meet the next election expenses in the Nor- 
manton division of Mr. B. Pickard, M.P. 


Business Prospects.—At some of the large works em- 
ployed on railway material and Government contracts, 
there has only been an interruption of three days, and the 
order books are well filled. Engineering firms will have 
a steady trade to commence with in the new year. During 
the holidays further good orders have come in for crucible 
cast steel from the home, Continental, and American 
(U.S.), markets. In the lighter branches also there are 
inquiries which lead to a more hopeful feeling. 








AMERICAN WHALEBACKS.—The keel has been laid by the 
American Steel Barge Works, at Duluth, of the first of 
eight whalebacks, each of which will carry 140,000 bushels 
of wheat, and draw 15 ft. of water. They will be 325 ft. 
long over all, 42 ft. beam, 25 ft. deep, and they are to be 
built exclusively for lake trade. It is stated that one 
of this class of whalebacks recently earned 20001. on a 
single trip. At this rate she would pay for herself twice 
over in one season. 

Tue SourueErn States.—The consumption of rawcotton 
in the cotton mills of the Southern States in 1890 was 
600,000 bales, or one-fourth of the whole quantity of raw 
cotton worked up in the United States in that year. In 
1880 the consumption of raw cotton in the cotton mills 
of the Southern States was only 180,000 bales, so that 
the cotton manufacturing industry of the South has 
made very great progress during the last ten years. 
Another evidence of the great material progress of the 
Southern States is found in the fact that heis roduction 


of iron last year was one-fourth that of Great Britain. 





Locomotive TraDkg.—India, which with its enormous 
resources ought of itself to keep our locomotive shops 
fully employed, has been practically non-existent for 
years past as a market for engines, and year after year 
this has been the case. The hopeful view to take is that 
since the demand for locomotive power must come sometime, 
every year that elapses must bring us nearer to it. The 
resources of South Africa are now being rapidly deve- 
loped, and the long-continued depression in its com- 
merce seems to be passing away. The South American 
market has always helped to absorb the capacities of some 
of the locomotive establishments, but since that market 
is meanwhile closed so much more productive capacity 
has turned its attention to the markets which yet remain 
open. It will probably be some time before matters in 


South America have sufficiently settled to encourage 
makers to undertake orders with confidence. 
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Rue de la Banque ; M. Em. Terquem, 31>is Boulevard Hausmann. 
Also, for Advertisements, Agence Havas, 8, Place de La Bourse. 
(See below). 

Gurmany, Berlin: Messrs. A. Asher and Co., 5, Unter den Linden. 

Lei; : F. A. Broekaus. 
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Guaseow: William Love. 
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MANCHESTER : John Heywood, 143, Deansgate. 
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Chicago: H. V. Holmes, 44, Lakeside Building. 

a MELBOURNE; Melville, Mullen, and Slade, 262/264, Collins- 
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NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mk. CHARLES 
GiLpert, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 53, East 10th-street, New York, 
and H. V. Holmes, 44, Lakeside Building, Chicago. The 
age of subscription (payable in advance) for one year are: For 
hin (foreign) paper edition, 12. 16s. Od.; for thick (ordinary) 
paper edition, 2/. 0s. 6d., or if remitted to Agents, 9 for 
and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m. on Thursday. In consequence of the necessity 
for going to press 7 a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 4 p.m. on Wednesday after- 
noon in each week. 


The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de La Bourse, Paris. 


Re, THE “INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428, 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. BEAL ) Friday, e4th day of December, 1891, 
Regr. J between 
“ ENGINEERING,” Ltp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THoMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper “ ENGI- 
NEERING ” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called ‘‘ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 
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NOTICES OF MEETINGS. 

CIVIL AND MECHANICAL ENGINEERS’ SocieTy.— Wednesday, January 
6th, 1892, at 7 p.m. exactly, at the Westminster Palace Hotel, 
when the following paper will be read and discussed: ‘‘ The 
Square Drilling Machine and its Uses,” by Mr. Reginald Bolton, 
Vice-President, Assoc. M. Inst. C.E. The chair will be taken 
promptly at 7 p.m. 

GEOLOGISTS’ ASSOCIATION, LoNDON.—Friday, January 8th, in the 
Mathematical Theatre, University College, Gower street, W.C., 
when the following paper will be read: ‘*The Geology of the 
Country Round Stirling,” by Mr. Horace W. Monckton, F.G.S. 
The chair will be taken at 8 p.m, 
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AMERICAN COMMERCIAL 
ENTERPRISE. 

ADVERTISING is to commerce what steam is to an 
engine. That is a recognised fact. A firm, even 
with the greatest reputation for integrity and for 
scrupulous adherence to superiority in products, 
cannot now sit still and wait till orders are received. 
The spirit of the age, so far as commerce is con- 
cerned, is competition, in contradistinction to 
the monopoly of the past. Where one firm two or 
three years ago was alone in the production of a 


g|commodity in an area of greater or lesser size, 


there are now several, all equally able, equally 
willing. Such firms find it profitable to creates an 
interest in their work by keeping their names be- 
fore the public, and by educating prospective clients 
as to their products and their mode of constructing 
these. And if this is profitable in respect of indi- 
vidual firms, why not of nations? It is true that 
our consular officers are supposed to assist mer- 
chants, and the public are afforded information in 
the form of consular reports issued from the 
Foreign Office. These for the most part, however, 
only indicate the progress of trade in foreign parts, 
and while this is interesting it does not meet 
the whole case. Occasionally a consul, taking 
a broad view of his duties, offers plain advice to 
British merchants as to the general requirements 
of a district, or of the particular way foreigners 
like to receive specific goods, or as to the colour- 
ing of the packets, &c., for in many parts supersti- 
tion operates in this latter point. Such consuls, 
however, are exceptional. Besides, there is little, 
if any, effort to educate the foreigner as to British 





goods, and this should be the principal method of 





national advertising. Indeed, we fear there are in- 
stances wherethe consular ofliceris often an absentee. 
Frequent complaints have recently been made on 
this score from South American republics, where 
of all places in the world there is need of adver- 
tising by the British nation, owing to the propa- 
gandist movement started and being vigorously 
carried on by the United States Government. 

The average Briton fails to weigh the full signi- 
ficance of this movement. If he thinks of the 
matter at all he dismisses it with a sneer, ‘* Oh, 
Spread-Kagleism again.” But merchants who 
have dealings with South America recognise that a 
great war of commerce has been inaugurated, 
although perhaps they do not yet realise how ex- 
tensive are the preparations made. In March, 
1890, at the International American Conference, it 
was decided to form an International Union of 
American Republics for the collection and distri- 
bution of commercial information, and a Bureau was 
afterwards opened in Washington under the super- 
vision of the Secretary of State and supported from 
the national exchequer. The first annual report 
before us indicates the scope of the movement and 
what has already been done. The director of the 
Bureau, Mr. William E. Curtis, has the reputation 
of being a persona grata, and to this aaliie quali- 
fication for the position, he adds that business acu- 
men and suavity and perseverance characteristic of 
Americans. The Bureau has found a field of use- 
fulness in making known the resources, the pro- 
gress and commercial opportunities of the Latin- 
American republics, and in bringing to the atten- 
tion of their people the advantages offered them in 
the markets of the United States. This may or 
may not be ‘‘Spread-Eagleism ;” but if it is, then 
it is much more preferable to the British idea of 
assuming that because we have supplied nations in 
the past, they will continue to accept our products 
in the future by virtue of association, or patriotism, 
or sentiment, irrespective of the relative worth and 
value of the manufactures of competing nations. 
The South American republics have been fairly good 
customers of England—in Argentina there is a 
regular colony of Britons—and although lately 
there has been internecine warfare, it will pro- 
bably be only the prelude to a more settled and 
more prosperuus state of affairs, because an approved 
form of government leads to confidence and a de- 
velopment of resources. There is, therefore, a prize 
to gain in this war of commerce. 

The American Bureau will undertake all the 
duties of the consular service and more. It 
will prepare and publish in all American republics, 
bulletins concerning the commerce and resources 
of different countries ; afford information to manu- 
facturing merchants and shippers; and be available 
as a means of communication for persons applying 
for reasonable information pertaining to customs 
tariffs and regulations, and to commerce and navi- 
gation. In four months the Bureau at Washington 
received 700 communications from the various 
States desiring information to enable the writers 
to open atrade in South American republics, The 
information given had reference to the kind of 
goods required, the districts of probable purchasers, 
the modification of goods necessary for particular 
districts, tariffs, freights, sailing dates, and the 
means of interior transportation. From European 
countries, too, a large number of inquiries were re- 
ceived as to emigration, so that the Bureau will pro- 
bably assist in adding to the population of the 
southern republics. 

Between 7000/. and 8000/. isto be spent annually ; 
the United States provide one-half, and the other re- 
publics agree to contribute proportionately. From 
organisations and firms in the United States alone, 
38,000 applications have been made for each publica- 
tion as it is published, a sure indication of wide 
appreciation of the Bureau, while a corresponding 
number of publications are desired for the different 
republics. The year’s work will indicate in some 
measure the purpose of the Bureau. Two thousand 
pounds have been spent in printing bulletins for 
sale at nominal prices. Twenty-eight of these have 
been issued. Several are before us, and we can 
therefore write with confidence of their serviceable 
character. They include works giving the import 
duties, and commercial directories of all the South 
American countries. The custom tariffs of all 
republics have been printed in English and 
Spanish in parallel columns, and that of Brazil is 
given also in Portuguese. The rates are expressed 


in the moneys of each country and in the money 
of the United States. The directories are, as may 
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well be imagined, valuable in promoting inter- 
course between purchaser and manufacturer. In 
addition there are two hand-books of the American 
republics, illustrated with maps and charts. The 
information given includes historical sketches, 
a summary of credit systems of the countries, 
their trade-mark laws, commercial statistics, table 
of coinage, weights and measures, post charges 
and customs regulations, and other information 
about each country. A Spanish translation of this 
hand-book is issued, this language being most largely 
in use in the republics. It is the purpose to issue 
this volume annually, corrected to October 1. 
Other bulletins give corresponding information 
regarding the States. There are in course of pre- 
paration several bulletins of a similar nature, 
giving the laws in each country as to different 
industries. 

The most important work in preparation, 
however, is a dictionary comprising a code of 
nomenclature of articles of merchandise exported 
and imported. There are between 25,000 and 
30,000 terms, and these will be given alphabetically 
in English, with the Spanish and Portuguese in 
parallel columns. The necessity for such a work 
will be readily appreciated when it is recollected 
that an article of trade has often different names in 
different countries. This is so even in two 
countries so closely associated as Scotland and 
England. As this dictionary includes the terms used 
in all American countries and their equivalents in 
other countries, much difficulty will be removed. 
The idea, indeed, is to make this an official guide 
in making out consular invoices and manifests. It 
is easy to see that if a Brazilian merchant has the 
certainty of being understood in making an order 
on an American house, and has his goods intro- 
duced through the consular offices without incon- 
venience arising from confusion in invoices, he 
will prefer ordering from the American house 
rather than from this country where he runs great 
risk of being misunderstood. 

The Bureau of course saw what a splendid oppor- 
tunity the World’s Fair presented for advertising, 
or, as the report puts it, for promoting social 
and commercial intercourse between the United 
States and the sister republics. The part taken by 
the Bureau and by Mr. Curtis in the organising of 
the Columbian and historical section is indicated in 
that part of the address to the Society of Arts on the 
Columbian Exposition published in another part of 
this issue, and the significance of the association of 
the Bureau with the section is clearly shown. No 
more effectual way of cementing the people of the 
republics could be devised than in thus uniting 
them in history and in the traditions of a common 
race, Every country is pleased to have its history 
told in sympathetic language, and if the United 
States can show by the narrative which is embodied 
in the exhibits that there is reason why the southern 
republics should have common interests because of 
similarity of origin, their sympathy will beawakened 
and commercial intercourse made easy. Besides 
the visits of United States officers to the smaller 
republics to gather historical relics for exhibition is 
ilattering, and under such auspicious circumstances 
it is easy to spread the gospel. The Bureau intend 
to have a section at the World’s Fair to be devoted 
to the various classes of merchandise best adapted 
to the wants, and most acceptable to the tastes, of 
consumers in Mexico, Central and South America, 
and the West Indies. They recognise the neces- 
sity for the dissemination of knowledge regard- 
ing American products. It is the intention, 
too, while educating the stranger, to give an 
object lesson to the States manufacturer as 
to the merchandise most saleable in particular 
colonies, what patterns, designs, and materials are 
most useful and popular, the manner in which 
they should be put up to attract the trade and the 
method in which they should be packed. Ex- 
perienced attendants will be presunt to give verbal 
explanation, and literature will be supplied to sup- 
plement the lessons of the section. The value of 
such a section is so manifest that it is not surpris- 
ing to learn that it is proposed to make it per- 
manent, placing it at Washington or New York, 
and renewing it from time to time with new 
articles as the requirements of the times suggest. 

With such vigorous measures for ousting this 
country from the South American markets, it is 
difficult to see why there should be the smallest 
degree of apathy either as to British merchants 
exhibiting at Chicago, or making preparations 
to checkmate American in the republics, The 





Bureau believe that the Columbian Exposition 
will be visited by very many South Americans. 
They are probably right in their belief, for they are 
closely associated with the Columbian era. There- 
fore they propose to convert British customers to 
buyers of American merchandise. The only way 
to maintain our territory is by a display of the 
superiority of British goods, and cultivating custom 
by showing our interest in important customers. 
The latter must be done decisively if at all, and we 
do not see why the Chambers of Commerce of 
Great Britain, and the consular officers in South 
America, should not be combined under a Govern- 
ment official with the view of defeating America’s 
siege of one of our principal fields of commerce. 
The States are justified in their action; they are 
playing their part well, but they would probably be 
ready to admit that Britain would only be acting 
judiciously in entering upon this peaceful war for 
commercial supremacy. 








AMERICAN AND ENGLISH RAILWAY 
TRAFFIC. 

Frew, among the many bulletins that have 
hitherto been issued as to the results of the eleventh 
census of the United States, are of more general 
and economic interest than those which deal with 
the progress made by the railway system of that 
country. The records of the railway progress of 
the New England and Middle States are of more 
especial importance, and not least so to the railway 
engineers and administrators of Great Britain, 
inasmuch as they deal with a condition of things, 
as regards traffic, area, population, and other cir- 
cumstances, that are more analogous to that found 
in this country than is elsewhere current in the 
United States. 

The States of New York, New Jersey, Pennsyl- 
vania, Maryland, and Delaware have an area of 
about 125,000 square miles, or roughly about the 
same area as the United Kingdom. Their popula- 
tion in 1881 was 114 millions, and in 1890 about 
15 millions, or less than one-half the population 
of Great Britain. The railway mileage in 1890 
was, however, about equal to that of the United 
Kingdom, or 19,000 miles, as compared with 
14,585 miles in 1880, so that in the interval 
these States had made much greater progress 
in reference to actual length of mileage laid 
down than our own country. When we come 
to deal with the amount of traffic carried, the 
superiority of the Middle States stands out in 
marked relief. The total quantity of goods and 
mineral traffic carried on their lines in 1889 was 
242 millions of tons, as compared with about 302 
millions of tons in the United Kingdom, which 
shows a superiority to the extent of about 60 millions 
of tons on the part of this country. But in the 
United States the traffic is usually carried for 
much longer distances, so that this superiority is 
likely to be turned into inferiority in so far as the 
actual amount of work done is concerned. The 
total number of ton-miles in the Middle States 
named in 1889 was 23,095 millions, so that each 
ton was hauled for an average distance of 91 miles, 
as compared with a probable average haul of 35 to 
40 miles in the United Kingdom. Tested, there- 
fore, by this standard, the amount of work per- 
formed by the Middle State lines in 1889 was as 
nearly as possible twice that done by British rail- 
ways. For this greater service, however, the 
American lines had not a correspondingly greater 
gross and net revenue. The total gross income 
from freight transport on the American lines dealt 
with was about 188 millions of dollars, or about 
38 millions sterling, as compared with 42 millions 
of gross receipts received from the same descrip- 
tion of traffic in the United Kingdom for a much 
less amount of service. The American lines, 
indeed, have only got themselves into their present 
satisfactory position in relation to freight traffic by 
constantly keeping down their charges, and working 
with the smallest possible margin of profit. The 
average freight charge per ton per mile for all the 
trafic carried in the’ Middle States in 1889 was only 
0.4d., as compared with 0.52d. per ton per mile ten 
years before. In the interval, therefore, there had 
been a very notable reduction, and this reduction 
is no doubt justly described as the main agency in 
increasing the traftic carried during the interval from 
a total of 146 to one of 242 million tons, being 
approximately an increase of about 96 millions of 
tons. It is true that in the same period the mineral 
and goods traffic of English railways had enormously 


increased, and that we have no reason to be 
ashamed of the result that has accrued from a more 
or less different policy. Our mineral traffic has 
increased with portentous strides. In 1880 it was 
only 1653 millions of tons ; in 1890 it had risen to 
215? millions of tons, and the gross revenue there- 
from had advanced from 12 to 174 millions ster- 
ling. But it is notorious that this has been, not 
because, but in spite of, the rates of charge, which 
have not fallen as in the United States. 

It is worth while seeing how this reduction of 
freight rates has worked in the case of one line, the 
Pennsylvania to wit. The average earnings per 
ton per mile from the transportation of freight on 
the Pennsylvania Railroad have not varied much 
within recent years, but the general tendency has 
been towards a lower rate of receipt per ton, as the 
following returns show : 





Cents per Ton per Mile. 


1889. 
0.62 
1.17 
0.55 
0.68 


1890, 
0.60 


1887. | 1888. 
| 0.68 


| 
| 





Main line and branches ‘a 
nited railroads of New 


Jersey .. 0 oe ie 
Philadelphia and Erie Rail- 
Lines east of Pittsburg and 

Erie... os os we 


0.67 
1,28 
0.54 
0.73 


1.15 
0.51 
0.55 


1,22 
0.51 
0.69 














Within the period of four years, therefore, it 
appears that on the main line the average ton-mile 
earnings have fallen from 0.67 to 0.60 cent, or 
from 0.33d. to 0.30d. per ton per mile, the latter 
rate applying to 1440 miles of line open in 1890. 
On the Philadelphia and Erie line the rate is lower 
still, having been 0.27d. in 1887, and 0.25d. in 
1890, and this rate applied over 546 miles of line 
open in 1890. These rates, it will be observed, are 
considerably lower than those quoted in the census 
return for the railways of the Middle States as a 
whole, and they represent perhaps the irreducible 
minimum of freight transport hitherto reached. 
Nevertheless, it appears that these rates have 
yielded a margin of profit. 

There is no more valuable feature of the accounts 
of some of the leading American railways than their 
tabulation of the average profit earned per ton 
carried one mile. The English lines have never 
shown this profit, and some of the leading railway 
managers in this country have maintained that it is 
quite impracticable to do so. Such a statement 
may or may not be true of English railways, but it 
does not appear, on the face of it, why a system 
that is regularly adopted on American railways 
should be found impracticable on those of England, 
and there is no reason to suppose that on American 
railways the information thus communicated is 
either difficult or doubtful. Here are the profits 
per ton per mile for each of the last four years : 





Profit per Ton per Mile. 


. | 1890. 
d. 





: 
| 0.11 


Pennsylvania division | 
0.07 | 
| 
| 


New Jersey pe 

Philadelphia and Erie | 

Lines east of Pittsburg and. 
Erie .. - SE we] 


0.10 


| 0.10 | 
| ' 


It will be likely to strike those who are conver- 
sant with English railway practice as a remarkable, 
and, perhaps, almost incredible thing, that this 
immense system of close on 5000 miles (exactly 
4869} miles), the largest and most important rail- 
way system under one management in the whole 
world, should be worked as it is with an average 
ton-mile protit of less than one-tenth of a penny, 
while that average appears, in spite of the increas- 
ing prosperity of the United States, to tend towards 
a still lower minimum. It will not, of course, be 
supposed that this is the average rate of profit in 
the United States, for there are many lines in that 
country that have as high ton-mile charges and 
receive as high ton-mile profits, as the most rapa- 
cious lines in England ; but the figures are never- 
theless of great importance as illustrating the 
working of the most important and extensive 
system in that country—a system which, in relation 
to the other railways of the country, stands 
in much the same relationship as the London 
and North-Western does to other English lines 
—a system which largely controls and deter- 
mines all others, and towards the practice of which 











all other systems are tending, not only so, but 
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while there are many lines in the United States 
that have larger ton-mile profits, a large number 
have not so much. This appears to be demon- 
strated by the fact that the earnings from freight 
traffic on many lines in the United States in some 
recent years were not sufficient to pay a dividend, 
whereas the Pennsylvania Railroad has always paid 
better than the average rate of interest on the 
capital outlay. 

he density of traffic on the Pennsylvania Rail- 
road is set forth in the following statement, which 
applies to the year 1890 : 





Miles Tons | Tons per 
| Open. Carried. | Mile Open. 


1440 37,907,319 26,324 
447 14,953,000 33,474 
546 13,788,000 25,253 


2434 





Pennsylvania division 
New Jersey aga 8 
Pennsylvania and Erie 
Lines East of Pittsburgh and 
Erie .. . ee ee 


It appears, therefore, that the greatest density of 
traffic does not occur coincidently with the lowest 
range of ton-mile rates ; but that, on the contrary, 
the Philadelphia and Erie Division has at the same 
time the lowest density and the lowest ton-mile 
charges. This may no doubt be due to the greater 
competiton that exists on this division, since it is 
invariably found in railway matters that a low 
range of rates tends to develop a greater density of 
traflic, always, of course, allowing that such traftic 
is capable of being developed. 

It is interesting to compare these great railways 
with some of the principal English lines. Unfor- 
tunately we cannot make any comparison of ton- 
mile rates, inasmuch as there is no record at com- 
mand of the average of the English railways, but 
the density of traftic is compared in the following 
returns, compiled from the latest English return 
at command (those for 1890) : 








| 
— Miles Tons Tons per 
Open. | Carried. | Mile Open. 
London and North-Western ..| 1877 | 37,300,000 19,800 
Midland .. ee ee --| 1382 30,010,000 21,700 
Great Western .. ee «-| 2481 25,900,000 10,400 








It is clear from these returns that the Pennsyl- 
vania Railway secures a much greater volume of 
traflic relatively to the mileage open than do the 

rincipal English lines, and that, too, with a much 
anaes capital expenditure. The total quantity of 
goods traffic carried on the Middle State lines in 
1889 represented an average of about 13,000 tons 
per mile open, as compared with about 10,000 tons 
per mile open in 1880, so that in the interval there 
had been an improvement to the extent of some 
3000 tons. It is quite true that there had been a 
similar movement in the United Kingdom during 
the same period, but the movement was more 
marked on certain principal lines than on the rail- 
ways of the countries generally, and it was accom- 
panied by a much greater increase of capital ex- 
penditure than occurred in the United States gene- 
rally, or any principal line in that country. 

We now come to a matter upon which there has 
been a great deal of controversy, as between the 
engineers and railway managers of our own country 
and the United States—the cost of working the 
trafic. This may be estimated in many different 
ways, aud in the two countries named it is seldom 
estimated by any two authorities on exactly the 
same principles or from the same data. The 
gradients of the systems, the description of loco- 
motives employed, the character of the rolling 
stock, and its influence upon the proportions of 
net and gross load carried, with other elements 
that enter into the calculation, are all used to 
elucidate this point, and some attach most im- 
portance to one factor, while others lay stress upon 
another. It would be a very tedious inquiry to 
attempt to resolve the cost of working from all the 
elements that are involved in such a vast branch of 
human effort, nor, for the purpose in view, is such 
an elaborate inquiry necessary, inasmuch as the 
railway accounts before us show what is on the 
Pennsylvania system the average cost of trans- 

orting goods and mineral traffic, as ascertained 
rom the general results arrived at after deduction 
of net profit from gross transportation charges. On 
the Pennsylvania Railroad the cost of transport per 
ton-mile in each of the four years for which parti- 
culars have already been given is easily ascertain- 
able by subtracting the average profit from the 
average charge per ton-mile, and it will be observed 
that this little arithmetical process leaves the very 





modest figure of a farthing per ton per mile for 
working traflic of every description. This may or 
may not be the average of the country generally. 
That average is no doubt likely to be higher than 
on the Pennsylvania line, where the traffic is so 
dense and so well ordered ; but it must not be for- 
gotten that this is the figure quoted by English ma- 
nagers, as the cost of working, not the traftic of this 
country generally, but coal trafficas such. It would 
be interesting to ascertain how the difference is ex- 
plained, and upon this question we may have more 
to say on a future occasion. 





THE AQUEDUCT TUNNEL UNDER 
THE MERSEY. 

Since the Corporation took the work over from 
the contractors, splendid progress has been made 
with the driving of the aqueduct tunnel under the 
Mersey, in which are to be laid the pipes for con- 
veying the Vyrnwy water into Liverpool. Of 
805 ft.—the distance from the centre of the Lanca- 
shire shaft to the centre of the Cheshire shaft—a 
length of 380 ft. had been driven on Christmas 
Eve, and as 200 ft. of this had been driven 
within six weeks, it is probable that the long de- 
layed and difficult work may be accomplished in 
three or four months. The delay has given rise in 
some minds,to the idea of impracticability ; but the 
progress made has shown that Mr. Deacon, the 
engineer, was right in his frequent expressions of 
confidence that the work would be ultimately 
carried out. The original idea, it may be remem- 
bered, was to lay the syphon pipes in the bed of 
the river, and the place of crossing was chosen be- 
cause the bed was soft and suitable for the purpose; 
but as a result of opposition on the part of 
riparian proprietors it was left to the Board of 
Trade to decide the method of carrying the pipes 
across the river. They required that the pipes 
should be laid at such a depth that the upper por- 
tion of any protecting material connected with 
them should not be less than 17 ft. below ordnance 
datum throughout the whole breadth of the 
channel of the river. Ordnance datum and low- 
water level are at this point practically the same. 
Under the circumstances Mr. Deacon advised the 
water committee that the aqueduct should be 
carried in tunnel. To have altered the place of 
crossing would have necessitated a new application 
to Parliament for powers. This would have in- 
volved delay and the cost of acquiring additional 
land and easements in view of the lengthening of 
the aqueduct. 

Early in 1888 a contract was entered into and 
work was carried on until the end of 1889, when 
the first contractors desisted, having sunk shafts 
on either side of the river and driven 57 ft. of the 
tunnel on the Cheshire side. Subsequently, a con- 
tract was entered into with Messrs. John Cochrane 
and Sons, Westminster, and at their request the 
level of the tunnel was altered owing to the ground 
having been disturbed by the mode of work 

reviously adopted. Instead of being, as originally 
aealgind. 104 ft. below ground level it is 62 ft. 9 in. 
In other respects the work isthesame. Operations 
of course were carried out with the ordinary shield 
with air lock, and from time to time the contractors 
made modifications upon it to facilitate the work. 
The ordinary shield, while suitable in some parts 
of the work, did not work satisfactorily in other 
parts. It was no ordinary task. Sir Benjamin 
Baker was called in with the full concurrence of 
Mr. Deacon, and in his report stated that while 
familiar with the details of the execution of nearly 
every work of the class which had been carried out 
in America, he knew of no instance where the soil 
to be tunnelled was so varied in character as that 
found at the Mersey Crossing, so that past experience 
affords little help. Within the area to be exca- 
vated there is usually found sand, silt, and ballast, 
with occasional small bands of clay, and as may 
readily be understood, a shield, which worked when 
sand or fine gravel alone had to be dealt with, was 
not adapted for the mixture of materials found. 
Almost every day the strata differ, but its variety 
is maintained. Sir Benjamin Baker, while admit- 
ting the unique character of the work, agreed that 
the delays and disappointments which had arisen 
were not due to any inherent impracticability in the 
undertaking. Besides, as all experienced in work 
know, Mr. Deacon could only make suggestions as 
to the modification of the shield. 

In view, therefore, of the somewhat unprece- 
dented character of the work, and the difficulties 





arising in consequence, the Corporation acted 
wisely in deciding lately to continue the work 
under the direction of their engineer without the 
intervention of a contractor, and in retaining in 
charge one of the contractors’ firm—Mr. Arthur 
Cochrane, who had gained much experience on the 
work. Atthe same time the Corporation adopted 
the suggestions of Sir Benjamin Baker to prepare 
designs for another shield of an efficient character, 
so that no time should be lost in ordering its con- 
struction and erection, should the present shield, 
as modified, prove unsatisfactory ; to arrange for 
conferences with engineers, managers, and leading 
foremen, and to consult the views of the men, offer- 
ing premiums to put the work through as quickly as 
possible. During the six weeks the work has been in 
operation under these conditions good progress has 
been made. Inthe first month 119 ft. 94in. weredriven. 
After the Corporation took the work into their own 
hands, a rate of about 25 ft. a week was attained. 
The rate has since been increased, and recently a 
length of 49 ft. 6 in. was driven and lined in a week. 
It is probable, in Mr. Deacon’s opinion, that about 
50 ft. a week will prove to be the maximum speed 
attainable with the old shield defective in many 
respects, and patched asit is. This is undoubtedly 
satisfactory progress, but with a new shield de- 
signed by the light of experience gained in this 
work there can be no doubt that a higher speed can 
be obtained, and that the operations could be 
carried on with little or no risk. The immunity 
from serious stoppages since the resumption of 
the work has been chiefly due to the fact that no 
important disturbance of the strata surrounding 
the tunnel has taken place. The materials are still 
for the most part open gravel, sand and silt crossing 
the face of the work in ever varying thicknesses, 
and so long as they remain unbroken and the shield 
is simply called upon to cut through them a circular 
hole 10 ft. 3in. in diameter, the difficulty and danger 
of driving are reduced toa minimum. The tunnel 
is now under the deepest part of the channel, from 
which it is separated by about 22 ft. of open water- 
bearing strata. The depth of water in the channel 
at high tide is 22 ft., and the head of water at the 
lower part of the exposed face is then about 54 ft. 

The diameter of the tunnel is 10 ft. and it is 
formed of cast-iron segments 18 in. by 20 in. cir- 
cumferentially. The segments are all interchange- 
able, so that no difficulty is experienced in bolting 
them. The thickness of the metal is 1}} in. 
Through the tunnel there will be laid two lines of 
mild steel pipes supported on greenheart timbers, 
and between the pipes there will be a cast-iron floor- 
ing, resting on the timbers. The pipes are 32 in. in 
diameter, rather less than in other parts of the 
syphon. At the point where the pipes enter the 
shaft there are expansion joints. The Commis- 
sioners are about to enter into a contract for 
hydraulic pumps for keeping the tunnel dry. They 
are to be driven by the water pressure in the 
mains, and to have automatic gear—the rising of 
the water in the sump hole elevating a float con- 
trolling the valve. These pumps are to be placed 
in a cast-iron chamber below ground, and connected 
with the shaft. 





CANET v. KRUPP GUNS. 
(Concluded from page 741, vol. lit.) 
Acatn, let us compare the 3.94-in. Canet quick- 
firing gun with the Krupp 4.13-in. quick-firing gun. 
The dimensions of the two weapons are as follows : 


TaBLE VII.—Comparison of Canet and Krupp Quick- 











Firing Guns. 
— | Canet. Krupp. 
mm. | in. }; mm | in. 
Calibre... -| 100 3.94 105 4.13 
Length in calibres .. 48 | 35 
kg. |; Ib. | kg. Ib. 
Weight of gun --| 2100 | 4628 | 1200 2646 
»  Shipcarriage) 1860 4100 1835 4045 
| mm. in. mm. in 
Maximum recoil ..; 30 | 11.81 310 12.2 
} 
| ky | bb. kg. Ib. 
| 26.75 
Weight of projectile 13 | 28,7 |}% oe { s5.37 
: } 39.68 
Weight of cartridge | 
case .. ws “+ ie a 4.3 9.48 











The data for the Canet gun are taken from the 
‘*Revue d'Artillerie,” vol. xxxv., 1889-90, page 
86; those for the Krupp gun from the “firing 
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TABLE VIII.—BALLISTIC DATA OF CANET AND KRUPP QUICK-FIRING GUNS. 
ENERGY OF PROJECTILE AT MUZZLE OF GUN, | 
Weight of Pro- zle Velo- \ 2 
Gun, Nature of Powder. — jectile. — 310 a py ne ap | ‘ oe ae 4 Per Kilogramme, Per Kilogramme Maximum Pressures. 
Total. ot Sl encore sea eR ae and Per Pound |and Per Pound of 
Circumference of| per Square Inch of Powder Gon 
| Projectile. of Section. . . 
; - | id Ib. kilos. 1b. ; - on, \m.-tons ft.-tons 'm.-tons {t.-tons 'm.-tons | ft.-tons|m. tons | ft.-tons| kilos. | ft.-Ib, | atmosphere —_— le 
| | square inc’ 
H 2440 ‘16.01 
Canet | Co. special -|4 | 88 13 | 28.7 556 | 1825 205 662 6.52 53.46 2.60 | 52.16 | 51.2 75.01 98 321.5 1{ Sie 12.33 
pace | +26 | 4.37 
Krupp wd P.P.C/86 H. 4.89 ob}. @ 8.8 | 18 39.7 | 500 | 1640 229.4 741 6.95 56,99 2.65 | 53.2 65.53 96.0 191.9 62.7 { isto" 20 12.26 .13 
| | j } ) 
Uanet ..| Cp. special «=.» =.) 6 | AM 13 | 98.7 | 620 2063 | 262 8462) 231 68,99 334 | 69.57| 524 76.76) 125 | 410 |{35, 20.88 
‘ | | | 
Krupp... P.P.C. /86H. 4.89...) 4.5 9.9 18 39.7 | 575 1870 | 303.3 | 979.7) 9.20 75.44! 3.50 | 72.81) 67.41 98,75) 252.8 | 829 2180+80 (14,80+,52 
Canet ..| B.N., sample A .| 2.4 5.3 13 | 28.7 557 1828 206 665 654 53.63 2.62 | 52.58 | 85.7 125.55 98 321.5 960 | 6.30 
Krupp __..| W.P.C/89 (5) K.R.g./90 2.85 5.2 16 25.3 | 619 2030 | 312.5 | 1009.4) 9.47 77.65, 3.61 | 75.2 | 133.0 194.87/ 260.7 | 854 2150 (14.10 
Canet _..| B.N., sample A ..| 28 6.2 13 28.7 | 606 1987 | 243 | 785 7.74 63.47 310 6457 86.9 127.3 | 116 | 380 | 1290 | 8.46 
Krupp ..| W.P.C./89 (8)K.R.g /90 2.7 5.9 12 | 26.5 | 747, 2450 341.2 | 1102 10.34 84.79 3.49 | 72.69 | 126.4 185.17 | 287.4 , 933 | 2365415 /15.51+.2 
Canet ool eee 8s os ..| 7,865! 17.3 13 | 28.7 | 727! 2375 350 1130.5] 11.15 91,43 4.46 | 92.9 44.5 65.19 | 167 547.5 | 3050 20.0 
Canet ..| B.N., sample A ..| 89 | 8.6 | 13 28.7 790 2590 | 415 | 1337 13.16 107.91 5.27 109.88 | 106.0 155.29) 197 676 | 2750 [38.08 
TABLE X.—BALLISTIC DATA OF CANET AND KRUPP 2.95-IN. FIELD GUNS. 
| ENERGY OF PROJECTILE AT MvZz.K. 
| | 
| | Roel WP AS 2 LEER ee ee 
| Weightof | Weightof Initial Velo- | ; P 
Gun. Nature of Powder. | Charge. Projectile. city. Total. Per Cent! metre Per Square Per Kilogramme Per Kilogramme sa ha 
| | | Fw a thecond -s heme sci and per Pound of and per Pound “ 
| Projectile. On Rection, Powder. Weight of Gun. 
eal ~ | Sogn hn eee _ Lasey Bigs a, Db Sry 
| | kg. Ib. kg. | Ib. m. ft. |m.-tons ft.-tons |m.-tons| ft.-tons m.-tons| ft.-tons m,-tons, ft.-tons kilos. | ft.-lb. | atmos. |tons per 
. 8 | | | lg 
| | 8q. in. 
Canet .. B.N., sample D 90 | 1,984 62 | 11.46 619 2030 101.6 328 | 4.31 35.34 2.30 | 47.909 112.8 165.24 2829! 928 /|2440 16.01 
| | ! | | 30 
Krupp ..| W.P.C. /80(3) IV. 9t..| 058 1.289 5.85 | 12.89 568 1861 96.20} 310.7 | 4.083 | 33,48 2.177 | 45.346 164.4 240.82 310.3 | 1018 2480435 16.27 
TABLE XII.—BALLISTIC DATA OF CANET AND KRUPP 2.95-IN. MOUNTAIN GUNS, 
yee ———— . ne = eae 
| | | ENERGY OF PROJECTILE AT MuzZzz.E, | 
| Wei Weight of Initial | i ‘ | | i 
Gun. Nature of Powder. “lg Projectile. | Velocity. | Total. Per Mpa to and be pone — Per Kilogramme | Per Kilogramme _ he 
| | Circumference of | SquareInch of | and be gg of | = ey 
| Projectile. Section. | . | 8 oe | 
a . | kg. | Ib. kg. lb | m ft. m.-tons ft.-tons | m.-tons' foot-tons m.-tons| foot-tons | m.-tons| foot-tons | m.-tons| ft.-tons shunhin, Vices per 
| | | | | | sq. in. 
Canet _..| B.N., sample D ..| 0.30 | 661 4.6 10.14 | 362 1188 | 30.7 = 99,1 1.30 | 10.66 0.70 | 14.56 | 1024 | 150 =| 807.2 1008 1310 | °8.59 
Krupp ..| W.P.C./89 (2) VIL. 90..)0.214| .472 4.6 | 9.48 | 356 | 1168 7.78 89.7 | 1.179 9.667 0,629 13.12 | 129.8 | 190.13 | 269.7 | 968 2697 | 1052 
| 








reports of Krupp’s establishment,” vol. 1xxxii. | 
The ballistic results for the Canet gun are ex- | 
tracted from a report published in the ‘‘ Revue 
d'Artillerie,” vol. xxxv., pages 560-563, on twenty- 
seven shots, fourteen of which were fired at Havre 
with brown ‘‘C, special” powder, and thirteen at 
Sevran-Livry with the new ‘‘ B.N.” powder. The 
shots selected for comparison were fired with the | 
same charges as the Krupp gun, but two others re- 





_ presenting the highest velocities obtained with the’ 


Canet gun have been added. It should be noted 
that the Canet gun, though only 44.09 in. longer 
than the Krupp gun, weighs 1982 1b. more. The 
carriage too is 55 lb. heavier, and the total weight 
all in of the Canet gun is therefore 2040 Ib. more 
than that of the Krupp. This excess of weight is 
of importance when the guns are intended for war- 
ship service. In spite of this greater weight the 
Cunet is designed only for projectiles of 28.66 lb. 
weight, whilst the Krupp gun fires considerably 
heavier ones. ; 
Comparing the results obtained with brown 
powder as given in Table VIII., it will be seen that | 
with a charge of 8.8 lb. and a pressure in the) 
chamber of 14.17 tons per square inch, the Canet | 
gun gave a velocity of 1825 ft. per second to a/| 
28.7 Ib. shell. With a charge of 11 Ib. the velocity | 
was 2063 ft., the pressure in the chamber being | 
20.27 tons per square inch. ; von | 
The Krupp gun firing a heavier projectile of | 
39.7 Ib. weight, gave it a velocity of 1640 ft. per | 
second with 8.8 lb. of powder, and one of 1870 ft. 
per second with 9.9 lb. of powder ; the gas pressure | 


” : | 
in the one case was 12.26 + - tons per square inch, | 


and in the other 14.30 + .52 tons. Hence if the) 
projectile had been of the same weight as that of | 
the Canet gun, viz., 28.7 lb., the velocities would 
have been 1928 ft. and 2220 ft. per second respec- 
tively, or 103 ft. and 157 ft. per second in excess | 


of the corresponding shots with the Canet gun. | 


It will also be noticed that the energies both 
total, and referred to the various units, are in every 
instance greater in the case of the Krupp gun, more 
particularly the energy per pound weight of gun, 
which is double that of the Canet projectile. 
Considering the rounds fired with the B.N. 
and W.P.C. (89 powders, it will be noted that the 
Canet projectile, weighing 28.7 Ib. as before, 
attained a velocity of 1828 ft. per second, with a 
charge of 5.3 lb. of powder, the maximum pressure 
being 6.3 tons per square inch. When the charge 
was increased to 6,2 lb, the pressure was 8.46 tons 
per square inch, and the projectile attained a velo- 
city of 1987 ft. per second. The Krupp projectile 
(35.3 1b.), though 6.6]b. heavier, and fired with 5.2 Ib. 


of powder, as compared with 5.3 1b. of powder in | 


the case of the Canet gun, attained a velocity higher 
by 203 ft. per second, the powder pressure being 
14.10 tons per square inch. When the weight of 
the projectile was reduced to 26.5 lb., and the gun 
fired with 5.9 1b. of W.P.C. powder, the initial 
velocity was 463 ft. greater than that of the corre- 
sponding shot from the Canet gun fired with 6.2 lb. 
of B.N. powder. The several energies of the 
Krupp gun are again greater than those of the 
Canet gun, and the energy per pound weight 
of the Krupp gun is once more double that of the 
Canet. Hence, generally, it appears from the data 
that the Krupp gun with equal charges of powder is 


superior to the Canet gun both in penetrative power | 


and in efficiency. The small difference in calibre 
does not materially affect these conclusions. The 
greater penetrative power results from the greater 
energy per square inch of section. The four rounds 
in which the Krupp gun was fired with a 39.7-lb. 
projectile, show that in spite of the lower velocity, 
the gun has still a greater penetrative power than 
the Canet weapon fired with a lighter shell, this 
excess ranging from 2.3 to 5.2 per cent. When the 
Krupp gun was fired with a 35.3-Ib. shell, the 
penetrative power was 28.7 per cent. greater than 








that of the Canet gun when fired with an equal 
charge. Finally, when the Krupp gun was fired 
with a light projectile of 26.5 1b. weight and the 
same charge as the Canet gun, the penetrative 
power was still 10.7 per cent. greater. 

These results would be found even more favour- 
able to the Krupp weapon if the target were placed 
at some distance from the muzzle of the gun, as the 
heavier projectiles used, retain their velocity better 
than the light ones adopted by Canet. The two 
shots in which the Canet gun gave its highest re- 
sults are of no practical value, as the pressures in 
| the chamber became excessive, reaching limits to 
‘which the material of the gun could not be re- 
| peatedly exposed. 

It is, moreover, well established that of two 
projectiles arriving at a target with equal energies, 
the lighter one will perform the least useful work, 
|in spite of its higher velocity, as when a certain 
limiting velocity is exceeded, only part of the 
/energy is expended on the obstacle, whilst the 
remainder is devoted to smashing the projectile 
\itself. Data as to the accuracy of aim and rapidity 
| of fire of the Canet gun are missing, so that no 
comparison in this respect is possible, but we may 
note that twelve well-aimed shots can be fired by 

word of command from the Krupp gun per minute, 
which under other conditions can be increased to 
sixteen shots per minute. 
Finally, if we compare the field guns of the two 
makers we shall find Krupp has still the advantage. 
| Thus, taking first the heavy field gunof2.95in. calibre 
and 32 calibres long, manufactured by Canet, and 
|comparing it with a heavy field gun of the same 
calibre and 28 calibres long, we have the following 
general results given in Table IX. 

The dimensions of the Canet gun are quoted 
from the ‘‘ Revue d'Artillerie,” vol. xxxvi., 
page 559. The weight of the complete gun is 
strikingly high, viz., 5487 lb., as compared with 
3527 lb. in the case of the Krupp gun. Even if 
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TaBLe [X.—Particulars of Canct and Krupp Field Guns. 


—_ Canet. Krupp. 
| mm. in. mm, in. 
Calibre.. oa aa 75 2.95 75 2.95 
Length in calibres .. 32 32 
| Eee 1) le kilos. Ib. 
Weight of gun ne 359 791.5 310 683 
+» carriage ..| 490 1080 450 | 992 
Accessories (spare 
parts . aa 16 35.3 
Weight of mounting) 1640 3615.5 824 1816 
», gunasmounted) 2189 | 5487 1600 | 3527 
Number of shell car- 
Medison xl 24 24 
Weight of shell and | } 
cartridge .. --| 5.2 | 11.46 | 5.85 12.9 
Weight of shrapnel..! 62 | 187 5.85 12.9 


— -~——_— — — ———_—__— —— 


it is assumed that this figure includes the five 
gunners, the weight of the Canet gun will still be 
1130 Ib. heavier than the Krupp. Neither the 
number nor the nature of projectiles carried 
accounts for the difference in weights, since both 
weapons carry the same number, and those for the 
Krupp gun are slightly heavier. The ballistic data 
for the Canet gun (see Table X.) are taken from the 
‘* Revue d'Artillerie,” vol. xxxv., page 564, where 
the results of ten rounds are tabulated, five of which 
were fired with a charge of 1.984 lb. of B.N. powder, 
sample B, and the remainder with the same type of 
powder, sample D. The round selected for com- 
parison was the best of the series. An examination 
of the Table shows that: 1. The Canet gun when 
fired with a charge of 1.9841b. of B.N. powder 
gives its projectile-a velocity of 2030 ft. per second, 
the pressure in the bore reaching 16.01 tons per 
square inch. The Krupp gun, firing a projectile 
weighing 12.89 lb., gives it a velocity of 1863 ft. 
per second, with a charge of 1.289 lb. of powder 
and a powder pressure of 16,27 py tons per square 
inch. If the projectile had been of the same 
weight as that for the Canet gun the velocity weuld 
have been 1978 per second. 2. To fairly esti- 
mate the comparative efliciencies of the weapons 
it is necessary to consider not only the bal- 
listic data, but the weights of the guns. Taking 
the Canet gun, we find that the energy per pound 
weight of the Canet gun alone is 928 foot-pounds, 
or 392.3 foot-pounds per pound of gun as mounted. 
Tn the case of the Krupp gun these figures are 
1018 and 416 foot-pounds respectively. Hence it 
appears that the Krupp 7.5-mm. field gun is consi- 
derably more eflicient than the heavy Canet gun of 
the same calibre. As regards the ranges, accuracy, 
and destructive powers of the two guns, no compa- 
rison can be made since the requisite data are 
lacking. The Canet common shell and shrapnel 
being of different weights, the results obtained with 
one shell are inapplicable to the other, and there- 
fore two separate range tables are required. 

Finally, let us compare the 2.95-in. mountain 
guns of the two makers. The dimensions of the 
weapons are as follows : 


TaBLe X1.—Particulars of Canet and Krupp Mountain 





Guns, 
—_— Canet. | Krupp. 

: mm | ia. | mm, in. 
Calibre... de a 7% | 296 | 7 | 295 
Length in calibres ..| 16 | 13 

| 
P kilos. Ib. kilos. Ib. 
Weight of gun ay 100 220 100 220 
vs carriage .. 140 309 157 346 
= mounting | 292 644 
” gun as| 
mounted, allin .. | 562 1173 


Weight of ae 5.2 11.46 | 
‘ 


The data for the Canet gun are taken from the 
‘*Revue d'Artillerie,” vol xxxiv., page 559, and 
vol. xxxv., page 564, the latter article giving the 
results of eight rounds, three of which were fired 
with B.N. powder, sample C, and five with B.N. 
powder, sample D. The one selected for com- 
parison was the best of the series. Mountain guns 
are not usually supplied with a special mounting, 
as the gun, carriage wheels, &c., and ammunition 
is usually carried separately on mules, but the 
Canet gun is thus provided. The Ballistic Table XII. 
shows that the Canet gun gives a projectile weigh- 
ing 10.14 lb., a velocity of 1188 ft. per second, the 





charge being .661 Ib. of B.N. powder, sample D, 
and the pressure in bore 8.59 tons per square 
inch. The energies both total, and referred fo the 
different units, with the exception of that per pound 
of powder, are greater in the case of the Canet gun, 
but it would be a mistake to assert the superiority 
of the gun on these grounds. Its apparent advan- 
tages have been dearly purchased, as the limits 
prescribed by proper mountain gun practice have 
been passed, and the carriage is unsuitable for its 
work and would not stand the usage to which it 
would be subjected in practice. There is moreover 
a danger of tilting, and after a few rounds breakage 
would occur. The powers of gun when fired under 
normal conditions have not been published, nor are 
any data given as to accuracy of fire and destructive 
powers of the weapon. There is, therefore, no 
basis for any rational comparison of the two guns. 
As we stated last week at the commencement of 
this article, we confined ourselves to an actual re- 
production of the criticism by the German author, 
and we await M. Canet’s rejoiner to the various 
allegations against his system when compared with 
that of Krupp. 


LITERATURE. 


Cassier’s Magazine ; Engineering Illustrated. New York: 
The Cassier Magazine Company. 

ANOTHER monthly magazine dealing with engi- 
neering science has appeared in America, and two 
numbers have reached this country. From an 
English point of view it appears strange to find a 
monthly serial devoted exclusively to technical 
matters, but on the other side of the Atlantic 
different conditions prevail, and such periodicals 
appear to meet with a large demand. The latest 
has been well received and deserves to take a 
leading position. It is got up in the style of the 
best magazines, with thick paper, clear typography, 
and an abundance of good illustrations. These 
latter are in many cases reproduced by mechanical 
processes from photographs, and are capital speci- 
mens of the art. The size of the page, while ren- 
dering the magazine very convenient to hold, is too 
small to permit of the presentation of drawings 
filled with small detail, and hence this publication 
naturally aims at filling a different sphere from the 
weekly technical journals which can lay before their 
readers the minutiz of a complicated design—or 
rather it avoids that part of their ground which is 
concerned with the details of construction, and 
devotes itself to the consideration of broader issues. 

The editor has been successful in keeping his 
first number fairly free from the encyclopedic 
style of article we usually meet there. There isa 
touch of it, however, in Professor Thurston’s 
‘*Philosophy of the Multiple Expansion Engine,” 
and in ‘‘ The Early History of the Steam Engine ” 
—just enough to render the magazine interesting 
to an outsider who wishes to keep himself aw 
courant with engineering questions. A biographi- 
cal sketch of Professor Thurston will be read with 
pleasure both in England and on the Continent ; 
we fail to see, however, what advantage there 
can be in illustrating his exceedingly neat draw- 
ing-room and library, which appear to have been 
cleaned and polished for the photographer’s visit, 
like a Sunday school scholar before the ‘‘ anniver- 
sary sermon.” Mr. C. H. J. Woodbury’s article 
‘*On Methods of Reducing the Fire Loss,” is, of 
course, eminently practical, and several of the re- 
mainder are very readable. 

The December issue is even better than its 
predecessor, both as to its illustrations and its 
matter. It begins with a pleasant biographical 
article concerning the officers of the American 
Society of Mechanical Engineers ; this is followed 
by an account of the Sibley College Laboratories. 
‘*The Influence of Steam Jackets” is the reprint 
of a valuable paper read by Mr. W. Kent before 
the American Society of Mechanical Engineers, 
while ‘‘ Electric Power Distribution” was read by 
Mr. H. C. Spaulding before the same body. There 
are several short articles, and the conclusions of 
one or two that commenced in the previous issue. 
One on mechanical refrigeration is written in a 
popular style. 

Just as the fate of political parties in this 
country lies in the hands of the ‘‘armchair poli- 
ticians’—the men who are never known to take an 
interest in politics until they appear at the voting 
booth—so the success of a magazine of this kind 
depends on the way it caters for the large class 











who are not recognised as engineers, but who 
nevertheless like to know what is going on in the 
scientific world, and to understand the principles 
underlying new machines and processes. Among 
these may be included a large contingent of com- 
mercial men whose businesses require them to in- 
vest money in engineering industries, and who 
naturally like to be able to form an independent 
judgment of the broad features of the schemes that 
are set in motion by their money. These classes 
are well provided for in the two issues before us, 
while professed engineers find light material in the 
biographical sketches, and more solid fare in the 
reprints of papers read before scientific societies. 

The programme is sufficiently varied for all to find 

something interesting. 
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NOTES. 
THE ForMATION OF BLOWHOLES IN STEEL 
CASTINGS. 

Two theories have been proposed to explain the 
formation of blowholes in steel castings, neither 
of which has so far succeeded in satisfying all 
parties. When it was discovered at Terrenoire 
that an addition of silicon to the molten metal 
tended towards the production of sound castings, 
the theory was advanced that the blowholes were 
due to carbonic oxide, which compound is broken 
up by silicon at high temperatures. But the dis- 
covery that the gas contained in these blowholes 
was principally hydrogen and nitrogen, with 
but a small proportion of carbonic oxide, did much 
to unsettle this theory, though its advocates by no 
means abandoned. the field. In a recent work 
M. Le Berrier, Engineer-in-Chief of Mines and 
professor at the Conservatoire des Arts et Métiers, 
has proposed a theory which accounts for the effect 
of silicon in producing sound castings and also for 
the presence of hydrogen in these blowholes. 
According to him a bath of cast steel isa — 
saturated solution of hydrogen and nitrogen. If it 
solidifies quietly, nothing disturbs the molecular 
equilibrium, but if by a secondary reaction, bubbles 
of some other gas are produced in the body of the 
molten fluid, this disengagement, feeble as it may 
be, destroys the equilibrium, just as in a super- 
saturated solution of a gas in a liquid, the passing 
in of a few bubbles of some other gas may 
cause the disengagement of the first. This carbonic 
oxide, though forming only a small part of the 
total gas set free, is quite capable of liberating the 
other gases with which the blowholes are mainly 
filled. 


Tue BirmMincHAM CompREssEeD AiR PowER 
Company. 

Mr. Justice Kekewich, on Saturday last, made 
a winding-up order for the Birmingham Com- 
pressed Air Power Company. This company, 
formed some years ago for the distribution of power 
by compressed air in Birmingham, certainly 
seemed to have a fair prospect of success. The 
numerous small industries there carried on neces- 
sitated the use of a large number of small steam 
plants, which were proved by careful tests to be 
very extravagant in the use of steam. More- 
over, the use of a steam plant involved in- 
creased insurance premiums, so at first sight 
the company appeared to have fair prospects 
of success. The initial expenses, however, proved 
heavier than anticipated, and the regulations as to 
small steam plants are much more liberal in Bir- 
mingham than in ‘Paris, where a compressed air 


20 


ENGINEERING. 





[Jan. 1, 1892. 





power distribution plant is now in successful opera- 
tion, and thus the demand for connection with the 
company’s mains was not so great as expected. 
The efficiency of the apparatus was moreover low, 
as only about 30 per cent. of the power at the 
generating station could be obtained at the 
motors without heating the air at the point 
of delivery, even under the most favourable 
assumptions as to loss in the mains. With reheat- 
ing, this efficiency could be very much increased, 
but according to the Birmingham Daily Post there 
was excessive leakage in the mains, the pressure 
available at the motors being only 20 lb. above the 
atmosphere in place of 45 lb. as intended originally. 
If this statement is accurate no further explanation 
of the failure of the company is required, but it is 
hard to believe that the fittings and mains are as 
leaky as this would imply. 


Western Union TELEGRAPH CoMPANY. 

The revenue of this great undertaking for the 
financial year ending June 30, 1891, was 23,034,326 
dols., as compared with 22,387,029 dols. in 1889-90. 
In 1879-80, the revenue did not exceed 12,782,894 
dols.; and in 1869-70, it only amounted to 7,138,737 
dols. The profits realised in 1890-1 were 6,605,585 
dols., as compared with 7,312,725 dols. in 1889-90. 
In 1879-80 the profits did not exceed 5,833,937 
dols., and in 1869-70 they only amounted to 2,227,105 
dols. The enormous expansion of the company’s 
business is shown in the fact that the number of 
telegrams despatched by it last year was 59,148,343, 
as compared with 55,878,762 in 1889-90, 29,215,500 
in 1879-80, and 9,157,646 in 1869-70. In 1890-1, the 
company had 20,098 offices in operation ; the cor- 
responding number in 1889-90 was 19,382; in 
1879-80, 9077 ; and in 1869-70, 3972. In 1890-1, 
the company had stretched 715,591 miles of wire. 
In 1889-90 the corresponding length of wire was 
678,997 miles ; in 1879-80, 233,534 miles; and in 
1869-70, 112,191 miles. The company has been 
compelled by the force of circumstances to pursue 
a policy of progressive enterprise, and also to 
absorb all competitive undertakings as much as 
possible; hence the prodigious growth of its 
system and business. The company was chartered 
in April, 1856, with a capital stock of 500,000 dols. 
In July, 1869, this capital had been carried to 
41,053,100 dols., and in January, 1881, it had 
further grown to 80,000,000 dols. At the present 
time it amounts to 86,199,852 dols. The company 
has also now a bonded debt of 19,388,530 dols. 


Woop Potp in Scanprinavia. 

Few industries in Scandinavia have shown a 
more rapid and continuous development than the 
manufacture of wood pulp. A large number of 
new factories have been built during the last few 
years both in Norway and Sweden, and a number 
of old works extended. At a recent meeting of 


Swedish and Norwegian manufacturers several inte- | I 


resting statistics were given. The shipments from 
Sweden during the last five years were as follows : 
Tons, 

1887 20,499 

1888 

1889 

1890 

1891... eat ae ' ‘a 59,935 
So as not to flood the market the manufacturers 
have agreed to reduce the output, and up to the 
date of the meeting twenty-eight Swedish makers, 
with an average annual production of 44,000 tons, 
calculated dry, have decided to reduce their manu- 
facture for 1892 to two-thirds of the normal pro- 
duction. It is expected that the production in 
Sweden during 1892 will leave some 45,000 tons 
available. With regard to cellulose, the manufac- 
ture of sulphite cellulose and sulphate or natron 
cellulose, calculated dry, during the first six 
months of the present year amounted to 17,443 
tons. Stocks on July Ist, 3187 tons. Sold from 
stock 2189 tons ; of second half-year’s production 
12,828 tons, and of 1892 manufacture 6650 tons. 
Particulars had been supplied by 17  sulphite 
cellulose manufacturers and 7 sulphate or natron 
cellulose manufacturers. 





LOCOMOTIVE BUILDING AT STRATFORD. 
To THE Eprtor oF ENGINEERING. 

Str,—Like your Glasgow correspondent, I noticed the 
Stratford performance, erecting the locomotive in 10 
hours, but on carefully thinking it over I saw nothing in 
it. I had a notion that they could not have rimered out 
the holes, but when I saw your illustration I noticed the 
drilling machine and concluded they were rimered. The 
conditions of erecting in contract and railway shops differ 
considerably. These Stratford men are always on the 





same class of engines and will know all the dimensions 
and parts without any reference to drawings, and it is 
one of the plainest, simplest locomotives that could be 
designed. There would be no difficulty with the pipes 
as they could be fitted to a similar engine and prepared 
same as the other parts. The clothing could also be cut 
to another boiler or to gauges, and would require very 
little ge The cap pec also be prepared in the 
usual way. The axle-boxes would not get much fittin 
on the axles or in the horns, but with wedges this woul 
only take a few minutes. The only operation I should 
like explaining is the painting. suppose they put 
three coats on at the same time, while the steam was 
getting up, and lined and varnished just before starting 
with the train. As one very much interested in loco- 
motive building, and knowing the practice of both con- 
tract and railway shops, I think it very creditable to the 
Stratford men, and I feel sure the contract shop men will 
not think they have lost any prestige by the perform- 
ance, but will know they could build a locomotive 
entirely new to them in every respect quite as economical 
as the Stratford men, and with a little scheming, and all 
the details being prepared, quite as quick, except the 
painting. This I do not think could have been done 
properly, as the painters could not be cleaning, panne, 
&c., while all hands were on the job peer t would 
be interesting to know how long it took the Stratford 
men to build the first engine of this types probably about 
four months. ours truly, 
Manchester, December 29, 1891. ERECTOR. 


BOGIE TANK LOCOMOTIVE. 
To THE EDITOR OF ENGINEERING. 
Srr,—In your paper of the 18th inst. you give a de- 
ae and plate of a bogie tank engine introduced on 
the Metropolitan Railway under the superintendence of 
Mr. J. J. Hanbury, locomotive superintendent, and built 
by Messrs. Neilson and Co., Glasgow. 

I think it is only justice to Mr. James Stirling, loco- 
motive a awe of the South-Eastern Railway, to state 
that the etropolitan engine was built from his —— 
for the South-Eastern Railway, the difference being that 
the Metropolitan engine has a dome on the boiler anda 
— alteration in the condensing arrangement. 

This type of engine was designed by Mr. Stirling for 
the South-Eastern Railway in 1879, and there are now 
81 engines of this class running on that railway. 

Yours very truly, 


FAtrPLay. 
Ashford, Kent, December 21, 1891. 
(To Mr. James Stirling is due the credit of the original 
design of this engine. In our description of the Metro- 
litan engine, Dec. 18, we merely stated that Messrs. 
eilson and Co. had constructed the engine under the 
superintendence of Mr, J. J. Hanbury.—Ep. E. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EpIToR OF ENGINEERING. 

S$1r,—I will ask the favour of your giving me some 8 
in your columns on a subject about which much has n 
already written. The true facts regarding the Indian 
Public Works Department want to be known at home, 
where at present they are so little appreciated that we 
see Cooper’s Hill men refusing commissions in the Royal 
Engineers under the impression that they have got a 
better service. 

The facts of the case have been described often enough ; 
but as they do not seem to produce any tangible result, 
will crave enough of your space to put them once more 
in a clear form. 

A man who enters the Public Works Department from 
Cooper’s Hill may expect to be drawing 412/. after 15 

ears’ service, and it is a he will ever get 
Land 7841. If he survives the chances of fever, cholera, 
and sunstroke, to which the Indian engineer is, from his 
exposed service, peculiarly liable, he may retire on a 
pension of 350/. after 20 years, and must retire at the age 
of 55 on a pension which is not likely to exceed 375l. 
unless he has been very lucky. 

This is the magnificent career which, on speech day at 
Cooper’s Hill, the Secretary of State tells the young men 
who have decided to pursue it, that he envies them. 

But this is not all; to adequately represent the value 
of this career as compared with an English one, it niust 
be remembered that to reduce these amounts to an equi- 
valent English income, the cost of voyages between Eng- 
land and India has to be deducted, an item which is 
pretty considerable except in the case of those who, from 
sheer poverty, are compelled to drop their connection 
with their native land ; and in the case of a married man 
two establishments have to be kept up as soon as children 
arrive. 

I have no hesitation in saying that a man with brains 
enough to secure an appointment at Cooper’s Hill could 
not take them to a worse market than that excellent 
institution. He will, I am certain, be better off in hard 
cash, to say nothing of comfort and chance of life, if he 
devotes his energies to securing a place in the English 
Civil Service, as the very clerks at the India Office are 
better paid than the engineers in India, equalling all the 
conditions. 

The Secretary of State has said that as he can secure 
very capable engineers under existing rules, he does not 
see any need to alter them ; so that it appears high time 
to explain to him that it is not the existing rules which 
have attracted men, but ignorance of the conditions, and 
in most cases the false hopes excited by him and the Indian 
Government by promises they never intended to fulfil. 

Pay in India does not depend upon the work, but upon 
the grade ; that is to say, Government are quite sharp 
enough to advance good men in point of responsibility, 





and put them in charge of important works on their grade 
pay, while inefficient seniors are drawing much higher 
Pay in nominal appointments. 

know of one case where a man of 21 years’ service was 
chief engineer of a line of 2800 miles as a first-grade 
ex-engineer, pay 784/.; to obtain the true value of 
which, compared to English practice, you have to deduct 
either the cost of his living in India or his family in Eng- 
land. The arrangement is to call such posts ‘*Super- 
intendent of Way and Works,” or ‘‘ Engineer-in-Chief,” 
high-sounding titles which carry no pay and may be held 
by a man of the substantive rank and pay of an assistant 
engineer. To these an extra allowance of Rs. 100 per 
mensem (907. per annum) is generally given. Special 
allowances of larger amount are sometimes given, but 
to Royal Engineers only, who have, moreover, military 
~= addition to the Public Works Department pay. 

nowing these things it is not surprising that Cooper’s 
Hill men mble, and it is very clear they are not 
known at home, or vr with sufficient brains to 
obtain it would look at sucha job asthe Indian Public 
Works Department. An InpIAN ENGINEER. 





THE EFFECT OF OIL ON THE SKIN 
FRICTION OF VESSELS. 
To THE EDITOR OF ENGINEERING. 

S1r,—The security obtained by ships in stormy weather 
from a thin film of oil smoothing the surface of an agi- 
tated sea has often been described in the public pzpers, 
but no remark seems ever to have been made respecting 
the increase tospeed that would be gained were such a film 
spread over the submerged surface of a vessel. The .in- 
crease would be so great that surely some thought should 
be Py ae to the subject before it is dismissed as chimerical 
and impracticable. 

The cohesion that has been manifested by the particles 
in the thin layer is so encouraging that it seems well 
worth while to consider whether numerous minute streams 
of oil could not be ejected in direct contact with the 
submerged surface through holes in the aftermost side of 
flanged vertical pipes, much flattened to prevent opposi- 
tion to progress. On the principle by which at a fire 
water is drawn up and expelled with power from the en- 
gine, oil, taken from supply. casks, would be forced against 
the ship’s sides with but little exercise of steam or me- 
chanical power. As the ship progresses, the oil, meeting 
the water, would be pressed towards the stern, while the 
inward pressure of the water would prevent the oil from 
quitting the ship’s side. Horizontal, slightly indented 
lines would aid the flow of the oil towards the stern. It 
is possible that some day ships may be built with de- 
pressed grooves for receiving the oil, in order to dispense 
with pipes, which more or less break the even surface of 
the ship’s sides, 

At the bow a centrically fixed vertical pipe would dis- 
charge oil from both sides. 

The lateral pressure of the water and the cohesiveness 
of the pened of oil would resist its rising to the surface 
while the ship was under sail or steam. In harbours which 
have tides on a ship’s swinging her anchor, the oil would 
spread over the bottom aseffectually as if she were at sea. 
In tideless harbours the oil would be expelled from a 
pipe or pe attached lengthwise to the keel. 

An oil would be selected of the quality and consistency 
best calculated to meet the desired purpose, and it would 
be so treated chemically as to prove inimical to the growth 
of weeds and barnacles, 

Chemistry is constantly making such marvellous strides 
in useful discoveries that it may be possible ere long to 
obtain a mixture for which oil would have a greater affinity 
than water. Such a mixture rubbed over a ship’s bottom 
before she left her dry dock would render success certain. 

Surely by ingenuity and an exercise of the inventive 
talent possessed by many of our engineers, experiments 
could be made at a trifling cost that would show whether 
there was a reasonable prospect of their labour bein 
superabundantly rewarded were energetic steps adop 
-——a success that by diminishing the length of voyages 
would diminish expenses and risk at sea in peace as well 
as war, thereby greatly aiding commerce. 

Would not some light be thrown on this important sub- 
ject were a duly bent, vertical board, running upon 
wheels, to travel round and round in an annular trough 
filled with water? Attached to the exterior side of the 
board would be several vertical, perforated pipes, as de- 
scribed, fed with oil (from a cask at a considerable height) 
flowing through a vertical central tube, terminating in 
horizontal radial tubes, one to each pipe. The radial 
arrangement would be united to the stationary central 
tube by a socket joint open in its centre. By an egy 
ment acting below the joint on a central fixture, t 
board could be driven in a circle at any required rate, but 
never so rapidly that the spreading of the oil could be 
affected by centrifugal force. 

Could the proposed coat of oil be given to the sub- 
merged surface of any ship, it would be difficult to deter- 
mine what might not be her gain in speed, for the repug- 
nance, as we may call it, of oil to adherence with water 
shows that practically there would be no skin friction. 

Your obedient servant, 
W. N. Hurcuinson, General. 

December 28, 1891. 





SCREW PROPULSION AND NON-REVER- 
SIBLE ENGINES. 
3 : To THE a OF ENGINEERING, 

IR,—I must a se for again trespassing on your 
valuable space, ak bon aor you in nt wl ay the 
opportunity of replying to some of the remarks made by 

r. McGlasson in his etter of the 18th inst. 
I had no intention of misleading any one, uninitiated or 
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not, by the wording of my previous letter, and cannot 
imagine to what he refers. The steam launch has been 
sent to London, not to assist in proving Mr. McGlasson’s 
case, about which my friends know nothing, but to 
allow of tests being made on behalf of some foreign 
Governments who desire full information as to the prac- 
tical working of the invention. 

The reproduction of the drawing attached to M. 
Marque’s original patent specification, as sent to you by 
Mr. McGlasson, is, I think, more or less correct ; but, of 
course, the mechanical details are very crude, and do 
little more than indicate the present arrangement, as you 
can readily judge from the descriptive particulars and 
photographs I have handed you. 

Mr. McGlasson does not say in what respect the 
Marque propeller does not supply all the deddeente he 
named, and I venture to think he is mistaken on this 
point ; as he most certainly is in stating that I inferred 
the Marque propeller is equal to his. Not only did I not 
refer to his propeller in any way in my previous letter, 
but it must, I think, be evident to any engineer that 
mechanically and practically the Marque gear is far 
superior to his. The working details have not only been 
set out practically, and on a large scale, but the propellers 
made and successfully worked. 

Any question of ee in the matters referred to 
is, of course, readily settled by the respective dates of the 

atent specifications—M. Marque’s is March, 1889, Mr. 
McGlasson’s January, 1891; that is to say, more than a 
year after our first propellers were at work regularly, and 
some months after the Scheldt trials, which took place 
in ees and October, 1890. 

I did not say hollow shafting was not stronger than 
solid, but better for this purpose it certainly is not, and 
I do not oe Mr. Bevis or any one else would use it if 
ba could ™ it. 

he width of the blades no doubt affects the efficiency 
of a flat-bladed propeller to a considerable extent, but so 
far our experiments have not shown so great a difference 
as those to which Mr. Barnaby refers. As soon as we 
have more detailed results I shall be pleased to submit 
them to you. I am, yours truly. 
CHARLES APPLEBY, 
22, Billiter-street, London, E.C., 
December 30, 1891. 





To THE Eprror or ENGINEERING. 

Srr,—I fear discussions upon the subject of pro- 
pellers in thecolumns of scientific papers are apt to become 
protracted and unprofitable. 

I trust Mr. McGlasson will not think me discourteous 
if, instead of trespassing upon your space, I take the 
liberty of replying privately to the questions he did me 
the honour to ask in his letter appearing in your issue of 
December 18th. Yours faithfully, 

S. W. Barnasy. 

The Hollies, Chiswick Mall, W., December 30, 1891. 

{Our readers generally would, we think, be much 
be, to Mr. Barnaby if he would reply to Mr. 
McGlasson’s queries through our columns rather than 
privately. Mr. Barnaby has devoted so much attention 
to screw propulsion, and has studied the action of various 
propellers so thoroughly, that any views he may express 
on the subject are of special interest and value.—Ep. E. J 





LIVERPOOL OVERHEAD RAILWAY. 
To THE Eprtor or ENGINEERING. 

Srr,—The very admirable article which appears in your 
paper of Friday last, giving a detailed account of the 
construction of the Liverpool Overhead Railway, omits to 
say that this firm alone solely designed, made, and per- 
fected the whole of the plant for the making of Hobson’s 
patent flooring, and have special works in Liverpool for 
its manufacture. 

The process of its manufacture you have particularised 
in your article. The compound-multiple drilling machine 
is one of our own patents (Wilson and Robins’), and after 
a very heavy expenditure we believe we have made this 
flooring a complete success. 

Under these circumstances we think some little credit 
is due to us as manufacturers, and we shall be glad if you 
will do us justice. 

We remain, yours faithfully, 
The Phenix Foundry Company, 
Jas. J. Ropins, General Manager. 
Derby, December, 23, 1891. 


To THE EpitoR OF ENGINEERING. 

Srr,—As the article in ENGINEERING of the 18th and 
25th inst. a rs to have caused some misapprehension, 
I shall be obliged by your inserting this letter of explana- 
tion in your next issue. 

My late firm (Ives and Barker, dissolved February, 
1891) entered into a contract to take to all the wrought 
and cast ironwork at the stations as delivered by the 
several manufacturers and erect theviaduct. Wearranged, 
designed, and put upon the ground the whole of the requi- 
site plant, which, with a few exceptions, you have accu- 
rately described. Our movable gauntry, or, as you term 
it, ‘* the erector ” (illustrated on page 715 of ENGINEERING 
of December 18, 1891), was designed and constructed by 
us in our temporary works, referred to by you, and by 
means of it we have, up to the present time, erected about 
four miles of the railway. ‘or such movable gauntry 
we obtained letters patent. It is readily adapted for 
varying conditions, and has enabled us to far exceed con- 
tract rate of speed. At one period during the summer 
months we erected as many as thirty-one spans in six- 
teen working days, a speed in bridge building never 
before attained. 

We rivet up the decking by special pneumatic plant 
Allen’s patent) supplied to our order by Messrs. De 





Bergue and Company, Limited, of Manchester, and not 
by *‘hydraulic” power, as you state. One of these pneu- 
matic machines usually does upwards of four thousand 
rivets in ten hours. 

The transverse frame, about 25 ft. from the “tail end” 
of our patent movable gauntry, is supported from a four- 
wheeled bogie, which travels on the 16 ft. gauge line ; its 
**tail end” does not run on the girders as you describe. 
The same line also serves for our twelve-wheeled steam 
bogie, on which we carry the completed spans along the 
viaduct from our works to the point of erection. 

Your statement that ‘‘all the most difficult work has 
been executed ” is not quite correct, as at the present time 
we are busy with one of the most difficult portions of the 
work, viz., the special spans at St. Nicholas’ Place, 

I am, Sir, yours truly, 
GERALD BARKER. 

Overhead Railway Works, Hornby Dock, 

Bootle, Liverpool, Dec. 28, 1891. 








INTERFERENCE WITH ALTERNATING 
CURRENTS. 
To THE Epitor oF ENGINEERING. ; 
S1r,—In the abstract of my paper before the Physical 
Society on the 18th inst., whichis printed in your last 
impression, there is a misprint I should like to correct. 
t is stated that I gave the minimum value of the 
fraction 
maximum condenser potential difference 


maximum alternator potential difference 


in terms of the inductances, resistances and frequency 
for the case of the shunter condenser. The word minimum 
should be maximum; there is no true minimum value of 
the fraction alluded to, as it can be indefinitely diminished 
and made practically zero. Also it is stated with regard 
to the experiment described—on the 100 kilowatt alter- 
nator, ? mile of concentric cable and 18 kilowatt trans- 
former—that switching in the transformer loaded or un- 
loaded made no difference to the rise of presssure observed 
at the alternator terminals in connecting the concentric 
main. The facts of the case areas follows: Switching on 
the concentric main to the terminals of the alternator 
produced practically the same rise of pressure, whether 
the transformer at the far end of the mains was connected 
to them or not, when the transformer secondary was either 
open or loaded only with about a dozen 60-watt lamps. 

I have little doubt that a comparatively small load (for 
an 18 kilowatt transformer) of say fifty 16 candle-power 
lamps would have made the rise of pressure too small to 
be observed on switching on the main and transformer. 


Yours, &c., 
December 28, 1891. 





HamiLton KILcour, 








MISCELLANEA. 
Tur sugar crop in Cuba this year promises to be the 
largest on record. Last year it was 800,000 tons, but it 
is expected that it will reach 100,000 tons this year. 


A syndicate of British capitalists have made an appli- 
cation to the Government of the Argentine Republic for 
the a of exploring the Patagonian coast for 
minerals, 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending December 20 
amounted, on 16,290} miles, to 1,366,851/., and for the 
corrresponding peri of 1890, on 16,2612 miles, to 
1,331,436/., an increase of 284 miles, or 0.1 per cent., and 
an increase of 35,415/., or 2.5 per cent. 


The Federated Institute of Mining Engineers intend 
to pay a visit to Pont-a-Vendin, near Lille, in the North 
of | ed on January 18. The object of the visit is to 
inspect a shaft which is now being sunk there through 
water-bearing strata by means of the Poetsch system. 
Full particulars of the visit, which promises to be of 
great interest, can be obtained from Mr. M. Walton 
Brown, the secretary of the Institute at Newcastle-on- 
Tyne. 


An engineering section of the Belfast Natural History 
and Philosophical Society is now being formed. Itisa 
matter of some surprise that such a society has not been in- 
augurated before this in such an important centre of indus- 
trial enterprise as Belfast, but now that the first steps have 
been taken the future of the section should be assured. 
The inaugural meeting was held on Tuesday last, when 
Mr. W. H. Wilson, of Messrs. Harland and Wolff, was 
appointed president, and delivered an a address. 

he hon. secretary is Mr. James Maxon, of 26, Waring- 
street, Belfast. 


The crops of wheat and wool in the Anautinn Republic 
are said to be the largest ever known in that country, and 
the railway companies are preparing for a busy season to 
recoup themselves for the great falling off in business 
during the financial depression. It is stated that there is 
no line of railway in the country that has rolling stock 
enough tocarry the produce tomarket. The immensecro 
have also caused a revival of immigration, and thousands 
of foreigners are now arriving at Buenos Ayres seeking 
employment in the agricultural districts during the 
harvest. Wages have doubled and trebled, and even 
quadrupled in some districts. 


Messsrs. John Birch and Co., merchants and engi- 
neers, of 10 and 11, Queen-street-place, London, E.C., 
in their annual circular reviewing the trade prospects 
for the coming year take a somewhat doleful view of the 

rospects of a general European war in the early future. 

ey remark, however, that should such a war break out, 
and England should be able to keep out of the conflict, 
wages and prices in the country would rise, as we would 








then be the only nation in Europe capable of supplying 





an export trade. As regards pig iron and coal, stocks 
have been greatly firs any but in spite of this and the 
less aggressive attitude of labour they consider that it is 
unlikely there will be any general improvement in 
prices for some time to come, but that a period of slowly 
reducing prices and diminishing production is to be 
expected. 

The Washington Bureau of the American Republics is 
informed that but 49 miles remains to be constructed of 
the railway that is to connect Buenos Ayres with Val- 
paraiso. At the recent meeting of the directors of the 
company in London, it was announced that 700 miles are 
now open to traffic. Had it not been for the Baring 
Brothers’ failure, it is believed that the road would have 
been finished at the present time. But the work of con- 
struction, which was suspended for a time, has been 


‘| begun with renewed vigour, and the directors promise 


that it shall be pushed through without further delay. 

he mountain section, which is 149 miles in length, in- 
volves very heavy work and necessitates a large number 
of tunnels, many of them in the region of perpetual] snow, 
more than 10,000 ft. above thesea. The mountain section 
1s to be worked partly by adhesion on gradients of 24 per 
cent. or 132 ft. tothe mile, and partly (the locomotives 
being geared so that they enter upon the track without 
stopping) by the use of toothed wheels, upon the Abt 
system, over gradients the maximum of which is 8 per 
cent. or 422.4 ft. per mile. 


The fifth ordinary meeting of the present session 
of the Liverpool Engineering Society was held at 
the Royal Institution on Wednesday evening, De- 
cember 23, Mr. George Farren, Assoc. M. Inst. 
C.E., in the chair. Mr. A. W. Brightmore, M. Sc. 
Assoc. M. Inst. C.E., read a paper entitled “ Methods of 
collecting Water for Supply.” The author commenced 
= dividing his subject into three parts 1. Interception 
of rain-water before reaching the earth, by collecting it 
directly in large tanks or from the roofs of buildings. 
2. Taking the water from streams or rivers, directly, if 
the flow is sufficiently constant, or by equalising the 
supply by constructing a resorvoir if the flow varies below 
the supply required. 3. Obtaining the water from the 
earth’s crust by means of springs, shallow wells, inter- 
cepting tunnels or drains, or deep seated wells. The 
author p! ed to discuss the probable state of purity 
of the water derived by each of these means, and gave 
examples of towns or cities either in Europe or America 
supplied on each system. An interesting discussion ter- 
minated the proceedings. 


The work of improving the harbour of Coatzacoalcos, 
Mexico, for which a contract has been made with the 
Mexican Harbour Improvement Company, of Illinois, 
will be under the ——- of Engineer E. L. Corthell, so 
long associated with the late Captain Eads in his many 
important works. Mr. Corthell expresses great confi- 
dence in the success of the enterprise, which will save 
2400 miles of distance, in the traffic from New York and 
New Orleans, that now by the way of the Isthmus 
of Panama, as the Tehuantepec Railway will connect 
Coatzacoaleos with Salina Cruz, where it is proposed to 
build a breakwater for the protection of the shipping, the 
depth of water being ample there, although it is now but 
an open roadstead. The depth of water at the crest of 
the bar at the mouth of the Rio Coatzacoalcos is from 
13 ft. to 15 ft., and as the river is a very large one, no 
trouble is anticipated in its culture through so as to 
obtain a ch 1 for the y of vessels of the greatest 
depth, the harbour itself within the shore line having 
ample accommodation for the largest fleets. Arrange- 
ments for the commencement of the jetties are expected 
to be made at once. 


It may be interesting to give a return of the number 
of men employed by locomotive makers at the end of 
September of this year, and, for purposes of comparison, 
similar particulars for the two previous years : 

1889. 1890. 1891. 

Neilson and Co., Glasgow... 2166 2505 2584 
Beyer, Peacock, and Co., 

imited, Manchester ... 1735 2159 1971 

Dubs and Co., Glasgow ... 1744 1968 1940 
Sharp, Stewart, and Co., 





Limited + ay, ool .-. 1330 1336 1565 
Kitson and Co., Leeds |... 1260 1255 1270 
Vulcan Foundry Company, 

Manchester iad .. 5388 679 666 
R. Stephenson and Co., 

Limited, Newcastle ... 300 530 659 


Manning, Wardle, and Co., 


Leeds oad pa «. 339 493 447 
Nasmyth, Wilson, and Co., 


Patricroft ... a aio 474 419 
The Hunslet Engine Com- 
pany, Leeds oa .. 26 3363 282 


Total ... .-- 10,266 11,654 11,803 





BritisH Rattway Locomorives.—The home railway 
companies have during the past year placed orders out- 
side for about 230 engines, of which about 180 went to 
Glasgow. The Midland Company again take the lead 
with 100 engines, the Manchester, Sheffield, and Lincoln 
making a good second with 50. This makes 270 engines 
which the Midland Company have ordered within the 
past two and a half years, and the Manchester, Sheffield, 
and Lincoln Company have ordered 125 within a shorter 
time. Amongst the other home companies which have 
this year come to the open market are the Great Northern 
with 20, the Highland with 12, the Taff Vale, Hull, and 
Barnsley, Metropolitan, and last, but not least, the 





North British with 30, 
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RANSOME’S CYCLOMETER. 


CONSTRUCTED BY MESSRS. MANLOVE, ALL 





IN an article on the Society of Arts trials of motors 
for electric lighting, published in ENGINEERING, vol. 
xlvi., page 310, we referred shortiy to the apparatus 
used for ascertaining the cyclical variations in the 
speed of the engine. The apparatus in question has 
been slightly modified in details since then, and one 
of the latest forms is shown in our engraving on this 
page, representing an instrument made by Messrs. 
Manlove, Alliott, and Co., Nottingham, for Pro- 
fessor Dwelshauvers-Dery, of Liege. In its essentials 
the instrument consists of a cylinder covered 
with smoked paper, and mounted on a shaft 
coupled to the main engine shaft. A  tuning- 
fork, mounted on a slide rest, is traversed in front of 
the cylinder as it rotates, and scribes a wavy line on 
the smoked paper. The number of waves scribed, 
whilst the cylinder turns through any angle, is, of 
course, a measure of the time taken. The paper is 
fixed to the drum by passing the ends through a very 
fine slot along the length of the drum, and then 
drawing it tight by a couple of rubber rollers placed 
.nside the drum. The wing nuts for turning these 
rollers, and the adjusting screws for regulating the 
pressure between them, are clearly visible in the 
engraving. The paper is smoked by placing a paraffin 
lamp with a broad wick underneath the bed of 
the instrument, and allowing the smoke to rise 
through a broad slit cast on the bed immediately 
under the drum, whilst the latter is slightly rotated. 
The tuning-fork is mounted on the slide rest as shown, 
and kept in vibration by a small electro-magnet placed 
between the prongs of the fork. A couple of Grove 
cells will supply a sufficiently strong current for this 
purpose. The pressure of the style attached to one 
of the prongs of the fork on the paper, is regulated 
by ascrew with a large milled head shown to the front 
of the slide rest. 

To put the instrumentin gear with a rotating shaft, 
the drum is pushed forward longitudinally in its bear- 
ings, till the elutch, shown on the end of the spindle, 
comes into gear with one on the shaft. The style 
being next brought against the paper, the slide rest 
is put in gear with its leading screw, and begins to 
traverse along its bed, stopping automatically at the 
end of its travel. 

The diagram, Fig. 2, is from a compound tandem 
steam engine, and has been prepared from the auto- 
graphic records obtained by the apparatus just 
described. On reference to it, it will be seen that the 
—— of rotation of the engine shaft varies consider- 
ably through a revolution, since at one period it is 
revolving at the rate of about 47} revolutions per 
minute, whilst a little later the speed has increased to 
a rate of about 49} revolutions. Indeed, the varia- 
tions in the diagram would appear to show that the 
engine would be improved by a heavier flywheel. 





INDUSTRIAL NOTES. 

THE year 1891, with all its difficulties and troubles, 
has passed away. Its annals of labour contain no 
records of what may be called great strikes, but 
there have been several which deserve to be ranked 
as important. The largest was the builders’ strike 
and lock-out, but only one branch was really involved, 
and the actual number of men engaged in the contest 
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was admittedly small. The strikes in the engineering, 
shipbuilding, and cognate trades were important by 
reason of the objects and results, but were of short 
duration in most instances. There were numerous 
strikes in the coal and iron trades, in the cotton trades 
and woollen industries, in connection with dock and 
riverside labour, in the boot and shoe and tailoring 
trades, and in various parts of the country in the 
building trades; all these have been noticed, from 
time to time, in Industrial Notes. The official notifi- 
cation of all such disputes, by the Labour Correspondent 
to the Board of Trade, has been meagre in the extreme, 
the statistical record being delayed until it is practi- 
cally useless, except as a matter of ancient history. 
Even the report on trade unions for 1€89 is not yet 
published, though the President of the Board of Trade 
assured the House of Commons, in reply to a question 
by Mr. George Howell, M.P., that the report for 1889 
and 1890 combined would be ready early in 1891. The 
year has ended, but the report is not yet issued. The 
Labour Commission have been sitting and taking 
voluminous evidence, but there seems at present to be 
no prospect of any early report upon any one of the 
subjects of the inquiry for which the Commission was 
instituted. 





The December report of the Boilermakers and Iron 
Shipbuilders’ Society was late in making its ys 
ance, due in part to the absence of half a dozen 
returns, and the lateness of arrival of others. The 
condition of trade, as represented by the returns, has 
improved, for the total number unemployed was only 
2746, as against 3536 last month, showing a decrease 
of 790. There was also a decrease under the head of 
superannuation, but an incresse of those on the sick 
list. The proportions were, for December, 7.4 per 
cent., as against 9.6 per cent. in the previous month. 
This is encouraging, but the prospects appear to be 
still more encouraging, for the report says: ‘‘ The 
before-mentioned figures show that many more of our 
unemployed men are at work, and we anticipate that, 
before the new year is far advanced, most of our 
members will be in full employment.” It goes on to 
state that Wan gre og <. is in a fairly satisfactory con- 
dition ; most of the berths that were empty a short 
time since are getting filled up.” The amount of ton- 
nage on the stocks, and the amount of work booked by 
the different shipbuilders, exceed what was anticipated 
a short time ago. It further says, ‘‘No doubt the 
satisfactory settlement of the wages question (on the 

















Clyde and elsewhere) has had something to do with 
the increased number of orders.” It then quotes the 
complimentary paragraphs in the Shipping World as 
to the way in which the society managed their negotia- 
tions with employers, and as to the enlightened 
and dignified policy of the officials. The society is 
still increasing in numbers and in funds, the whole of 
the past year being regarded as a most successful year, 
notwithstanding the dispute on the Clyde and the 
slight reduction in wages there, and on the north east 
coast. 





The monthly report of the Associated Blacksmiths 
for December was also late in making its appearance, 
due to the fact that it contains the net income and 
expenditure for the last financial quarter, the next 
quarter not ending till some date in January of the pre- 
sent year. The report states that there is a decrease 
in the number of unemployed, but an increase in the 
number on the sick list, due to influenza, The trade 
outlook is said not to be as promising as could be 
desired, but it is anticipated that it will improve with 
the new year. The Aberdeen members having sug- 
gested that an attempt should be made to regain the 
51 hours per week system in Scotland, the Federation 
of the Engineering and Shipbuilding Trades resolved 
to postpone any consideration of the question till May 
next, when it is proposed that the general meeting 
shall be held. During the interval it is suggested that 
the different societies shall discuss the subject and 
come to a decision thereon. The executive of the 
federation have had before them the question of 
respective work to be done by joiners and shipwrights, 
the same or similar disputes having occurred at Blyth 
as onthe Tyne. The matters in dispute were put in a 
fair way for adjustment. The recent divergence on 
the overtime question at Newcastle was also considered, 
and steps were taken to prevent such divergence in 
the future. In the Belfast dispute between the Har- 
bour Trust and the Amalgamated Society of Engineers, 
the members of the Associated Blacksmiths’ Society 
are told to remain neutral, taking no side in the con- 
test. No disputes of any consequence exist between 
the members of this union and their employers ; indi- 
vidual cases are reported from time to time, but these 
are generally settled amicably at an interview with 
the firm, 





The engineering, shipbuilding, and iron and steel 
industries, and the various trades and branches of 
trade more or less dependent upon or connected with 
them, are by no means in so depressed a condition as 
it was expected they would be ere the close of the 
year. On the contrary, there are indications, trifling 
in some cases, it must be admitted, of a revival in 
some parts of the country, and in some branches of 
the multifarious trades. What the real value of those 
indications are, the future alone can demonstrate, but 
it is a satisfaction to know that there is no rapid 
decline in employment; on the contrary, there has 
been some improvement in this respect, except that 
the weather for a week before Christmas and the holi- 
days from that date have stopped business to a great 
extent, in cases where there were not strong reasons for 
continuance at work. Even necessary work was de- 
layed, however, by the dense fogs, 





Throughout Lancashire the holiday season was kept 
with the usual festivities, many of the firms bein 
closed for several days. Repairs even were dulaged 
in anticipation of a longer continuance of the frost and 
fogs. The prospects for the new year are not so 
bright as could be desired, but at many firms, and 
among those some of the largest, there is a sufficient 
supply of work to keep going for some time; 
all fresh orders will help to prolong the activity, 
or at least defer any serious slackening off. The new 
year commences without any indication of labour 
troubles, in any branches of the engineering, iron and 
steel, and cognate trades. On the whole the year 1891 
was tolerably prosperous for labour in every depart- 
ment. 





The condition of the engineering, shipbuilding, iron 
and steel, and cognate trades in the Cleveland district 
rather improved as the year drew to a close. A 
better tone has prevailed in the district, all sections 
being more hopeful for the new year. But there is a 
drawback to this, for three furnaces have been stopped, 
which will reduce the output and lessen the number 
employed. Shipbuilding prospects in the neighbour- 
hood are Bz. and the increased activity will 
affect engineers, boilermakers, moulders, and other 
workers advantageously. The absence of any serious 
labour troubles in the district gives hope that the in- 
coming year will, at least, start fairly well, 





In the Sheffield and Rotherham district there is 
a lull in so far as the season trades are con- 
cerned ; but the outlook is not by any means dark as 
regards the general trade of the locality. There isa 
good deal of work still on hand in various depart- 
ments of trade. Some slackening off has occurred, 
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discharges of workmen being the consequence ; but, 
on the whole, the year’s trade will compare favourably 
with that of past years, in most respects. The pro- 
spects may not be very bright, or the outlook very 
encouraging, but the horizon is not darkened by 
labour troubles, nor are there at present any positive 
indications of serious disputes arising. 


In the Birmingham district trade is rather quiet, but 
steady. ‘The bedstead trade generally is active, both 
as regards materials, and in the constructive depart- 
ment. The galvanised branches of trade are fairly busy, 
the recent improvement being maintained. Makers of 
chain and cable iron are busy upon Admiralty work. 
In the general engineering, moulding, and other 
branches there has been no serious falling off, so as to 
greatly reduce the number of workers. In some local 
branches of trade there is the usual lull for the time 
of the year. The locality is fairly free from labour 
disputes at present. 


In the South Wales district the iron and steel indus- 
tries are somewhat disturbed by the recent competi- 
tion of northern manufacturers of steel bars for the 
tin-plate trade, especially by the makers at Barrow 
and Middlesbrough. The competition is so keen that 
the Tredegar Company resolutely decline to enter 
into this contest ; but other firms are taking low prices 
in consequence, 

In the Midlands the recent scarcity of iron has 
had a beneficial effect in really stimulating inquiries, 
as stocks were already low, and manufacturers were 
afraid lest they would be left without supplies. In 
view of the scarcity some of the workers think that 
an advance should have been conceded by the Wages 
Board, but the operatives’ representatives are earnest 
in their endeavours to appease any exhibition of dis- 
content, and counsel patience till the next average 
is struck, in February. 


For some reason there appears to be a hesitancy 
about heartily approving of the reduction of work- 
ing hours to eight per day, as proposed by Mr. William 
Allan, of the Scotia Engine Works, and by Messrs. 
Short Brothers, at the Shipbuilding Works, Pallion, 
both at Sunderland. The men in each of these 
firms appear to have warmly received the —— 
but the men at other similar works are not so demon- 
strative in their favour. The following cautious re- 
marks appear in a trade union report, the members 
of which union are affected by the proposals: ‘‘ No 
doubt the terms seem very generous and fair, but they 
require careful consideration, and unless acceded to by 
other firms may ultimately bring about grave diffi- 
culties.” How, if the men are in favour of an eight 
hours day? Apparently it is because of the 5 per cent. 
reduction in wages, for an 8 per cent. reduction in 
time. But Mr. Short explained that even that small 
reduction need not really take place, for 124 per cent. 
of the men lost the first quarter of every working day 
in the year, equal to a loss of 3 per cent. on all the 
time wages throughout the year. If, therefore, the 
regular time were kept the total loss would only amount 
to 2 per cent. wages, for a reductionin time of 8 per 
cent. for the whole year. The proposed re-arrange- 
ment of the hours would give two spells of work in 
the day, with one interval for meals of 48 minutes. 
The time of commencing is really so adjusted that 
there shall be little excuse for losing time in the 
morning, while the leaving off time is 5 o’clock for 
the first five days, and 12 o’clock noon on Saturdays. 
The hours are from 7.30 a.m. on each day of the 
week till noon, and then from 12 minutes to 1 o’clock 
till 5 p.m., except on Saturdays. 


The proposed federation of the building trades, as 
the outcome of the carpenters’ and joiners’ strike and 
lock-out, and of the ‘‘ unsatisfactory nature of the 
award,” as the men allege, is so far advanced that its 
constitution and objects have been formulated and 
published. The delegate meeting, at which the pro- 

osed rules were read, was attended by representatives 
rom the various societies of Carpenters and Joiners, 
the Bricklayers, Masons, Plasterers, Painters and 
Decorators, \Woodcutters, and Builders’ Labourers. 
The only branch not represented was the Plumbers, 
If the federation can be effected, it will be a formid- 
able association, on a level, so to speak, with the 
Master Builders’ Association, which also represents 
all branches qf the building trades. The proposal is 
that the contributions to the central or federated fund 
shall be atthe rate of 2d, per member per quarter, 
payable in advance. Small as this contribution 
appears, and really is, the aggregate of Sd. per 
member per year would soon amount to a very con- 
siderable sum, provided that it were economically 
administered, and not swallowed up in salaries, 
delegations, and other expenses, Even if one-fourth 
the total was so expended, which isa liberal allowance, 
6d. per member per year would soon realise a sum of 
5000/. or 10,0007. In addition to this, however, all 
the resources of the several unions would be at the 





back of such a federation, if the organisation were a 
real one, representing the whule of the building trades. 
An organisation of that character would undoubtedly 
be formidable ; but it would not be dangerous if wisely 
officered and conducted. On the contrary, it might 
be conducive to peace, as some politicians assert that 
huge stauding armies are. The ultimate effect would, 
however, depend upon circumstances. In any case no 
great danger is to be apprehended. The difficulties in 
the way of federation are very great. Each union is 
jealous of its own prerogative, and of its own funds. 
In the multitude of councillors there is safety —because 
there is deliberation. 


The principles of conciliation and arbitration in 
trade disputes have made some advances in the 
year 1891, just closed, but not to the extent anti- 
cipated by the London Chamber of Commerce, and by 
other similar chambers in various parts of the country, 
However, the progress made, if not so encouraging 
as desired, is not in any sense discouraging, although 
the Chambers of Commerce have not been called 
upon to act as often as they might have been. Never- 
theless some very important, and what might have been 
disastrous disputes, have been settled by concilia- 
tion and arbitration. The North of England Board 
and the Midland Wages Board in the iron and steel 
trades, have well maintained their ground, and pre- 
served peace, sometimes under great difficulties, and 
always with honour to all concerned. In the boot and 
shoe trades, conciliation and arbitration have triumphed 
in spite of enormous difficulties, much credit being 
due to the officials of the unions for their steady and 
sturdy adhesion to the cause, even at the risk of dis- 
placement. The disputes in the tailoring trade have 
also been arranged in a similar way. The carpenters’ 
and joiners’ strike, after a long and severe contest, 
was settled by arbitration, the award being accepted 
honourably, though it was distasteful to those affected 
by the decision. In the engineering trades several 
disputes have been settled, some averted, by mutual 
conciliation and concession. On the Clyde, the mem- 
bers of the Boilermakers and Iron Shipbuilders’ 
Society refused for a long time to be bound by the 
arrangement effected by the executive, but they ulti- 
mately gave way and accepted the terms. In the coal 
trades numerous disputes have been either averted, or 
settled by the same means. The above partial record 
of successes gives hope that labour disputes will be 
more and more dealt with in a peaceful manner, 80 as 
to avoid loss of time, of wages, and of capital. Of 
strikes, it may be said, as Wellington said of wars— 
there isnothing more disastrous than a victory, except 
a defeat. Both happen in all disputes. 


The ballot has been taken on the eight hours ques- 
tion in two instances with very different and even 
opposite results. The Cleveland ironstone miners 
have hitherto held aloof from the eight hours move- 
ment, ‘* by Act of Parliament,” while the coal miners 
of all the Yorkshire districts support it. The ballot 
just completed shows a decisive majority in favour of 
eight hours for miners by means of legislation. The 
reasons for this change of front are not far to seek. In 
the first place the majority of the men have for some 
time past been on short time, working four or five 
days per week, while some have been making overtime. 
This has given offence, not only to those out of work, 
but to the officials of the union and the men generally. 
Another reason was touched upon in last week’s In- 
dustrial Notes, namely, the introduction of a new 
drilling machine which, it is alleged, will displace a 
considerable number of miners. 

The Northumberland miners took a vote of the men 
at the various colonies upon the question of an eight 
hours day for boys, the understanding being that it 
1eferred to boys under sixteen years of age, the factory 
age for young persons. The result of the voting was 
decidedly adverse to legislative interference, even with 
boys under sixteen years of age. The figures were in 
favour, 2689 ; against, 8720; majority against, 6031. 
This vote is all the more important for the reason that 
Mr. Burt and the other officials have rather shown an 
inclination to extend legislative protection to young 
persons, and it was expected that the proposal would 
have been carried, The result of the ballot seems to 
be that the men are averse to legislative interference 
per se, except on the lines of previous Mines Regula- 
tion Acts, and of the Factory and Workshops Acts. 
The men will be blamed for this opposition, but they 
will try to solve the question in some cther way. 


A very serious, and one might almost say an ominous | Ch 


hitch has taken place in South Wales over the pro- 
‘ea re-enactment of the sliding scale. After a con- 
erence lasting many hours between the mineowners 
and the miners’ representatives, the interview ended 
without any definite arrangement being made. The 
chief difference arose in connection with what is called 
‘*the small coal question,” a subject of long and bitter 
contests in the coalfields of South Wales. The miners’ 
representatives were fully armed with plenary powers 
to settle the whole question if they were satisfied with 





the terms, or could effect any compromise which in 
their opinion would justify them in agreeing to 
the proposals. The difference, however, appeared to 
them to be such that they refused to agree to the con- 
ditions proposed. The conferences, therefore, termi- 
nated without coming toa decision, the delegates pre- 
ferring to consult their constituents upon the points at 
issue. The final result cannot be known until after 
the issue of ENGINEERING of this date, but there are 
hopeful signs of a peaceful solution of the difficulty. 
A short time ago preparations were being made for a 
stout, if not prolonged, struggle, by the local federa- 
tions of the various districts; these preparations have 
not been continued, in the expectation of a settlement. 
It is, therefore, probable that the men on the spot 
have discovered a silver lining to the cloud, and are 
hopeful accordingly. 

The dispute at the Pendlebury Colliery of Messrs, 
Anderson, Knowles, and Sons has been settled. The 
arrangement is that the firm shall put in one-half the 
— in both the 16-yard and 10-yard bays. The 

rm stated, at the recent interview, that this was the 
proposal made at the first interview with the miners’ 
agents, but that the men refused to accept it. How- 
ever, after some discussion, the terms were agreed to 
and the strike ended, after a fruitless struggle of close 
upon three months’ duration. It was a fruitless 
struggle, because the terms acceded to might have 
been gained without loss of time. 








THE COLUMBIAN EXPOSITION OF 1893.* 


By James DrepcE, Member of Council, Member of 
the Royal Commission. 
(Continued from page 768, vol. lit.) 
XIT.—Fine Arts Buiipine. 

Tue Fine Arts Building will occupy a site on the north 
side of the small lake at the pene + the end of Jackson 
Park. It will without doubt be one of the most suc- 
cessful samara of architectural design among all the great 
and elaborate buildings that constitute the Exhibition. 
A pure style of Grecian Ionic has been followed through- 
out; the plan is rectangular aad the building is 500 ft. 
long by 320 ft. wide. The rectangle is divided in four 
large courts by a central nave and transept, which are 
100 ft. in width and 70 ft. in height; at the intersection 
of these galleries a dome will be constructed about 90 ft. 
in diameter, and occupy:ag the centre of the building. 
The height to the top of this dome will be 125 ft. and it 
will be surmounted he group of colossal figures. The 
plan of the building thus divided by the nave and tran- 
sept, will leave four large _—— about 200 ft. in length 
and about 110 ft. wide, and a number of smaller courts ; 
these will be reserved entirely for the exhibition of paint- 
ings. One court will be occupied by the United States 
and one has been allotted to this country ; the other two 
are to be given to France and Germany. The clear width 
of the nave and transept will be 60 ft., as galleries 20 ft. 
in width and 24 ft. above the ground will be constructed 
on either side ; the ground floor of the main passages will 
be devoted to sculpture, and the walls at this level, as 
well as that of the galleries, will be utilised for mural 
paintings and sculptured reliefs ; space will also be found 
near the dome for several small picture galleries. Running 
around the exterior of the building will be galleries 40 ft. in 
width, which will form acontinuouscolonnaded promenade. 
The interior will be lighted throughout by skylights, and 
it should be mentioned that the various courts will be 
completed ready for hanging pictures, all necessary deco- 
ration and shading being provided by the Exhibition 
authorities. There will be four main entrances to this Art 
Building, each entrance being so treated as to add to the 
architectural effect of the structure; the floor level is 
fixed at such a height as to allow of the introduction of a 
broad flight of steps at each entrance. The wall of the 
colonnade running round the building will be decorated 
with mural paintings that will constitute exhibits, and 
the exterior frieze, as well as the main entrances, are orna- 
mented with sculpture and portraits in bas-relief of the 
old masters. 

The greatest care has been exercised by Mr. Burnham, 
the Chief of Construction, in making this building 
fireproof. No woodwork, excepting that of the panel- 
lings and internal fittings of the courts, will be exposed. 
The framework upon which the architectural effects will 
be carried, is of course of timber; but this will be so 
ee embedded in the cement that forms the ex- 
terior walls, that no danger need be apprehended. The 


structure itself is essentially a a3 of engineering 


work ; all the main walls are of brick, and the roof, 
galleries, floor, and dome are of steel ; the floors will con- 
sist of brick arches turned between the steel girders. In 
fact, although this building is unfortunately to be tem- 
porary like all the others in Jackson Park, as much care 
is being taken in the construction as will be exercised in 
building the permanent Art Palace, which is to grace the 
lake front park and constitute the future art museum of 


icago. 
The Fine Art Palace is beautifully situated with its 
south front iocing the small lake above mentioned ; it 
will be separated from this by balustrated terraces, and 
a& monumental stairway will lead to the water level and 
to boat landings that will be constructed there. The 
north front of the building will face an extensive lawn, 
beyond which will be the group of State buildings. To 
the east and west of the main building are to Be con- 
structed some one-storied annexes, which will also con- 
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tain picture galleries. The design of these isolated struc- 
tures, which are to be 200 ft. long and 120 ft. wide, will 
harmonise with that of the Fine Art Palace. Theground 
in the immediate neighbourhood of the art section will be 
ornamented with om of statuary, chiefly reproduc- 
tions from classic and from modern art. The estimated 
cost of the main building is 120,000/. ; the architect is 
Mr. P. B. Attwood; the annexes are to be built from 
designs that were prepared by the late consulting archi- 
tect to the Exhibition, Mr. George W. Root, whose un- 
expected and untimely death left a gap in the executive 
ranks which it was impossible to fill. 


XIII.—Srares anp Foreign Orrictat Bur.pines. 

The north side of Jackson Park—that which has been 
already reclaimed and planted by the Park Commis- 
sioners—has been set aside for the use of the various 
States of the Union which will require separate pavilions, 
in addition to the space which will be allotted to them 
within the main buildings. If, as is expected, all of the 
States avail themselves of the facilities thus afforded, 
there will be forty-eight of these pavilions, each of which, 
besides containing a certain eee of special exhibits, 
will serve as offices and club-rooms for the State to which 
it belongs. Already a majority of States has devoted 
considerable sums for exhibition purposes, and many of 
the structures will be on a large scale and very elaborate. 
The pavilion of the State of Il'inois is not included in this 
group; as the State in which beter is situated, it pos- 
sesses special claims and responsibilities—the claim of 
occupying a conspicuous ition, and the responsibility 
of making a larger grant than would otherwise have been 
expected. Thisshe has done, and the advantage of a dis- 
tinctive site has been accorded by the Exposition autho- 
rities. The Illinois building will face the Fine Arts Hall, 
being separated from it by a small lake. The building 
will be 160 ft. wide, and 450 ft. long. Excepting fora 
space at one end, 75 ft. by 60 ft., which will be reserved 
for a model schoolhouse, the interior will present an un- 
broken rectangular hall, in which the State exhibit will 
be collected ; a memorial hall on one side, and a spacious 
vestibule on the other, will form wings to the main struc- 
ture. The architecture is Italian Renaissance, and the 
principal feature will be a central dome 72 ft. in diameter, 
and about 200 ft. high. It will be at once seen that 
this building will be of quite imposing dimensions, 
and none of the other States are likely to have so im- 
portant a pavilion. The whole group of State buildings 
and their contents, so far as they are open to the public, 
will be of much interest. 

To the south-east of this part of the park is the area set 
aside for foreign official pavilions. Itis pleasant to know 
that the best location on the ground has been reserved to 
Great Britain—that on the lake front close by the model 
battle-ship. Immediately behind this is the Mexican 
allotment, and a little to the north is that given to Ger- 
many ; at the present time no further demands have been 
made for this space, which, however, will doubtless be 
filled up before long. The Royal Commission hope to be 
able to erect on their land a pavilion that shall be appro- 
priate to the location and worthy of the occasion. 


XIV.—Tue Unirep States GOVERNMENT EXHIBIT. 

The present money grant of the Government for the 
official exhibit is 1,500,000 dols. ; of this 80,0001. is to be 
devoted toa pavilion and the remainder distributed in 
varying sums to the different departments, which will 
have between them 200,000 square feet of floor space. 
This does not include the exhibit of the Navy Depart- 
ment, which will be contained in a full-sized reproduction 
of one of the latest American battle-ships. The Govern- 
ment building will be a large and imposing structure, 
upon which, however, no money will be wasted in super- 
fluous decoration ; it will be rectangular in plan, 420 ft. 
long on the principal front facing the lake, and 320 ft. 
deep; in the centre will be an eight-sided dome, 120 ft. 
span, and around it will be grouped the spaces for eight 

overnment departments. The State Department will 
occupy a long gallery, 40 ft. wide, leading from the main 
entrance to the dome, and the Department of Justice is 
allotted a similar gallery on the otherside. On the right- 
hand of the main entrance is the Fisheries Section, 100 ft. 
wide by about 190 ft. long, and a similar space on the 
left hand will be divided between the Post Office and 
Treasury Departments. In the cenire will be the Smith- 
sonian Institute and the Department of Agriculture, and 
at the back of the building similar spaces will be given to 
the Department of the Interior and to the War Depart- 
ment; each of these sections will have a floor space of 
about 125 ft. by 175 ft. 


XV.—Tue Unirtep Statsts Navy Exuisit. 


The exhibits of all the United States Government de- 
partment:, with the exception of that of the marine, will, 
as just stated, be contained in the public building alread 
referred to, or in annexes built on the adjacent ground, 
which, it may be mentioned in passing, will also be made 
use of for various military displays during the course of 
the Exhibition. The Navy Department, however, has 
conceived, and is carrying out, an entirely novel scheme, 
which will undoubtedly provea great attraction to a large 
section of the American people who have never visited 
the eastern or western seaboard of the United States 
This is no less than the construction, in the lake, of a 
full-sized model of a line-of-battle ship; a sister vessel to 
the Indiana, Massachusetts, and Oregon, which were de- 
signed at the Naval Bureau of Construction, and are being 
built, two by Messrs. Cramp and Sons, of Philadelphia, 
and the third at San Francisco. An coqevially Seems 
feature of the exhibit is, that the model will be built on a 
submerged platform in the lake, so that from the water- 
line to the tops, it will present in every detail the actual 
semblance of an armour-clad ship of war. The site 











selected for this exhibit is shown upon the plan, and you 
will observe that it is protected by breakwaters against 
the lake storms, and is situated immediately to the south 
of the site on which will be erected the British Adminis- 
tration Building, which can repose peacefully under the 
protection of the wooden guns of this battle-ship. The 
model will be 348 ft. long upon the water line, 69 ft. 3 in. 
wide amidships, and it will have 14ft. of freeboard. The 
hull of the vessel from the submerged platform to the 
main deck will be built of brick and concrete, finished 
outside and inside with cement moulded to the contour of 
the vessel. Beneath the water line an apron of moulded 
iron plates will extend to shield the platform, so that 
under no circumstances will the semblance of reality be 
destroyed. Upon the main deck will be built two armour- 
plated redoubts, 34 ft. 6 in. in diameter, and in each of 
these will be mounted two 13-in. breechloading guns. 
These guns, as wellas the redoubts, are built up of a wood 
framing, finished with cement; the guns, however, will 
be fitted with a steel rifled tube and breech mechanism, 
while the carriages on which they are mounted will be so 
real that all the evolutions of loading ani training can be 

rformed. Inthe same way the mechanism for revolv- 
ing the turret, handling ammunition, &c., will be capable 
of being worked. On the upper deck there will be eight 
8-in. guns, also mounted in turrets or redoubts, and a 
battery of Hotchkiss guns will be furnished. The arma- 
ment will comprise, in addition, four 6-in. rifled guns, 
which are mounted on sponsons built out from the side 
of the ship; twenty 6-pounder quick-firing guns; six 
1-pounder quick-firing guns; two Gatlings, and six torpedo 
tubes. The whole of this minor armament will be real, 
and the guns will be furnished by the Naval Gun Factory, 
with carriages, shields, and all equipments in complete 
working order. An iron military tower will be built at 
the forward part of the upper deck, and above will be the 
military tops in which some of the quick-firing guns will 
be nin tei The conning tower will also be shown com- 
pletely fitted will all the electrical and other appliances 
required by the commander in time of action. The bridge, 
which extends along the whole length of the vessel, 
carries a number of Hotchkiss guns and the chart-house ; 
on each side of this bridge the boats are hung, and these, 
together with the cranes, davits, and appliances for work- 
ing them, will all be actual, so as to form real and work- 
ing exhibits. Torpedo spars will be fitted to the sides of 
the ship, so that the operations of manipulating the 
torpedo netting can be exhibited. A large electric light 
plant will be fitted up on board to illustrate the various 
uses of electric light on board ship. Current will be 
furnished from the power station of the Exhibition. The 
quarters for officers and men will be in all respects an 
exact reproduction of the actual accommodation on these 
ships ; and during the time of the Exhibition the vessel 
will be manned completely, and, so far as is possible, all 
the evolutions on board a man-of-war will be regularly 
carried out. The remainder of the Navy exhibit will be 
completed by the engineering department, and the Go- 
vernment will erect on the ground near the vessel one of 
the great marine engines which is placed in this type of 
battle-ship, complete with boilers, shaft and propeller ; 
the whole of this installation will be kept in motion. 
The Gun Factory will have a pavilion close by, where 
heavy guns, armour plates, projectiles, &c., will be ex- 
hibited. ‘The Naval Observatory will also put up a 
building, in which will be shown a large number of 
scientific instruments belonging to this section of the de- 
partment. One interesting object in this building is to 
show the method in official use for transmitting exact 
time all over the United States, and it will form a central 
station to a large and complicated system over the whole 
of the Exhibition grounds. In accordance with an old 
treaty between this country and the United States, 
neither power is at liberty to have more than one ship- 
of-war cruising upon the lakes. This section of the 
American Navy is represented by the entirely obsolete 
but very hospitable and festive steamer, Michigan ; while 
the flag of Great Britain flies over an poe ancient 
craft. It is proposed, however, with the consent of this 
country, that this treaty shall be held in suspense during 
the term of the Exhibition, in order that a number of tor- 
pedo boats, and other small war vessels, may be brought 
to Chicago to illustrate in some degree the new and 
powerful Navy of which the United States may be so 
justly proud. The estimated cost of this vessel, which 
will be called the Illinois, is 20,000/. ; it was designed by 
Mr. Frank W. Grogan under the direction of Captain 
R, W. Meade, who is the chief of the Navy Department 
at the Exhibition. 


XVI.—TueE FisHeries BuILpine. 

This building will be devoted to fishery exhibits, and 
its dimensions will be such as toenable a very imposing 
display to be made. The length of the building will be 
1100 ft., and the width 200 ft. ; in addition to this there 
will be two annexes, connected with the main building on 
each side by arcades. The arrangement for thus dividing 
the building, instead of grouping all the exhibits under 
one roof, was rendered necessary from the form of the 
ground chosen for the site, the surface of which could not 
readily be levelled over the whole area. The main build- 
ing willcontain the general fisheries exhibits. The centre 
will be occupied by a large tank, which will contain a 
great variety of fish, shells, and marine growths, so 
arranged as to make it a specially attractive object; in 
the centre will be a fountain. The exhibit will be arranged 
around the tank on the ground floor, and in suitable gal- 
leries on the upper stories. Other large ponds will be 
constructed in connection with the building in which 
specimens of the larger fish, such as sharks, sword-fish, 
&c., are to be induced if possible to disport themselves. 
One of the annexes will be devoted to angling exhibits, 
and the other to an aquarium, which is to be partly 





underground, and to be on an unusually large scale. The 
architecture of the building is ‘‘Spanish Romanesque,” 
and censiderable hardih and ingenuity has been 
shown by the designer in combining elaborate decoration 
in the capitals, medallions, &c., in which fish are intro- 
duced as the leading feature. The design is certainly a 
pleasing and an ornamental one, and the effect of the 
materials imitated—dark brown stone for the walls, and 
old Spanish tiles for the high roof—ought to be excellent. 
The architect is Mr. H. Ives Cobb, and the cost is esti- 
mated at 75,0002. Judging from the wonderful advances 
that have been made in all matters relating to fish culture, 
and the capture and utilisation of fish in the United 
States, this section of the Exhibition will be of high inte- 
test. The Fish Commission will show a separate collec- 
tion in the Government Building. 


XVII.—Tue Mipway PLAISsANcE. 


The Midway Plaisance is a strip of ground about 600 ft. 
in width and a mile in length, that connects Jackson 
with Washington Park. The junction with the former is 
at the point shown on the plan, immediately opposite the 
Women’s Building. This extensive piece of land, at pre- 
sent almost waste, is to be converted to various uses that 
may perhaps be best described as a Street of Nations, 
Here will be collected all, or nearly all, of the Auxiliary 
Exhibitions, to which admittance will be gained by extra 
payment—theatres, panoramas, Oriental amusements, 
and the like. It is to be a Bazaar of all Nations, for it is 
— in this part of the Exposition that current sales 
will be allowed. Native villages from various civilised 
and uncivilised parts of the world will be organised, to 
gratify the curious, and instruct the student ; refreshment 
booths and beer gardens will not be wanting, and pro- 
bably more than one of those ingenious repreductions, 
initiated some years ago by the inventor of Old London, 
and since so often and so successfully repeated, will find 
a profitable if short existence on the Midway Plaisance. 
There is little doubt that this portion of the Exhibition 
will always be crowded, just as the famous Rue de Caire 
at Paris, in 1889, was usually impassable. But this 
Bazaar of all Nations will be on a much larger scale than 
the Rue de Caire, and a railway running down the whole 
length will be a necessity. The concession for this railway 
has been granted to the proprietorsof the sliding water rail- 
way that attracted so muchattention in Paris, and nodoubt 
a a copra degree of success is awaiting it in Chicago. 
A a? considerable amount of space has been allotted 
in the Midway Plaisance, and no time should be lost by 
those who wish to avail themselves of the opportunity it 
affords of being present. I am informed that already con- 
cessions for twenty panoramas have been granted. It is 
at the junction of the Midway Plaisance with Jackson 
Park that the great Columbian Tower was to have been 
erected. Of course this tower is to be higher than that 
of Eiffel, it would not otherwise be worthy of the occa- 
sion or of Chicago ; it will be 1120 ft. in height, and from 
its summit the visitor will be able to see the city limits of 
Chicago. That it is the work of a well-known American 
engineer—Mr. George S. Morison—is a sufficient guaran- 
tee of its stability, though probably the foundations will 
be a far more difficult matter than those of Paris. It is 
said that Mr. Carnegie, the famous American steelmaker 
and capitalist, is at the back of this enterprise, for the 
completion of which there does not seem very much time. 
At present the intention is to erect this tower at the 
north end of Jackson Park, and outside the grounds, 


XVIII.—Tue Pier. 


From the southern side of the Grand Avenue a pier 
has been constructed extending into the lake for a dis- 
tance of 180 ft:, where it terminates in extensions to the 
right and left of about the same length ; the outer side of 
this pier is protected against the lake storms by a break- 
water, and on the north side another breakwater with 
sufficient openings will be constructed from the pier head 
to the shore, forming an inclosure 1800 ft. long and about 
1000 ft. wide. This larga water area will be utilised for 
the smaller floating exhibits, and as it will be entirely 
protected it will doubtless be a favourite place for boating 
and other aquatic amusements. The pier will serve as a 
landing place for the extensive fleet of fast passenger 
steamers, which will be the pleasantest means of trans- 
port between the city and Jackson Park in favourable 
weather. It will also serve for the convenience of visitors 
making use of the fast electric launches which are to ply 
for hire about the harbour, through the great basin and 
in the canals. It is expected that these launches will be 
a very useful means of circulation in the grounds, and 
they will accordingly be provided in very considerable 
numbers, and landing stairs will be constructed at con- 
venient places. Probably the fleet which Columbus navi- 
gated across the Atlantic 400 year before, and which is 
now being reconstructed as nearly as historical data per- 
mit, will be moored in or near the harbour. It was 
intended that at the shore end of the Grand Avenue the 
basin should terminate in a semicircular embankment 
with wide water ways, affording ample communication 
between the harbour and +he canal system in the grounds; 
around the outer edge of this semicircle was to be placed 
a row of thirteen columns, each surmounted by the device 
of one of the thirteen original States of the Union. Rising 
from the water in the basin will be a colossal statue of 
Liberty ; this statue is being designed by Augustus St. 
Gaudens, of Paris. At the pier head was to have been 
built a casino containing a restaurant and music-hall. It 
is probable that this part of the scheme will be modified, 
and that the most of the pier head will be utilised for 
restaurants. Certainly the most attractive view of the 
Exhibition will be obtained from this spot. Looking 
shoreward across the blue water of the harbour, full of 
colour and animation from the numerous and varied craft 
which will be moving on its waters, the visitor will see 
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before him the whole extent of the Grand Avenue and 
the beautiful facades facing it; on his right will be the 
long front of the Industrial Building, thrown into relief 
by a series of small and elegantly designed cafés that will 
stand between it and the lake ; beyond will be a view of 
the Government reservation, with its encamped soldiers 
and many suggestions of the United States army; the 
great aid of the battle-ship will be full in view, and be- 
yond the perspective will be closed in by distant glimpses 
of some of the larger buildings and the confused _pic- 
turesqueness of foreign administrative buildings and the 
pavilions of the various States. To the left of the Exhibi- 
tion the view will offer but little that will be attractive, the 
ground south of the pier being occupied almost wholly by 
the agricultural exhibit. here will, however, be one 
notable exception to relieve the poverty of this portion of 
the view. Ona tongue of rising groun/ projecting into 
the lake will be built a copy of the Convent of La Robida 
at Palos, so closely associated with the history of 
Christopher Columbus. : 
During the last few weeks an important alteration has 

been made in the design of the Exhibition, so far as 
concerns that part of it on the eastern end of the Grand 
Avenue adjoining the pier. The oe design has just 
been referred to: a casino at the end of the pier, and the 
semicircular mole, surmounted by thirteen columns, at 
the shore end of the Grand Avenue. Both these features 
are to be abandoned, and the money which was to be 
spent upon them—41,000/—is to be devoted to two build- 
ings, each 140 ft. by 200 ft., on the north and south side 
of the basin ; these will be connected by a colonnade, 60 ft. 
wide and 500 ft. in length, something like that leadin 
to St. Peters at Rome, One feature of the colonnade wi 
be the introduction of 48 columns, representing all the 
States and Territories. Where the colonnade crosses the 
basin, this latter will be spanned by a high and wide 
arch, giving free access from the harbour to the canal 
system of the grounds. One of the new buildings—that 
at the northern end-—will be used as a music-hall, and 
sitting accommodation will be provided for 2000 people, 
with an orchestra of 75 instruments and a chorus of 300 
performers; there will also be a hall for rehearsals, to 
accommodate 600 pou. The music-hall is not intended 
so much for popular concerts as for select performances, 
and it will probably be in this building that the Musica. 
Congress, the general outline of which has lately been 
announced, will be held. The building at the south end 
of the colonnade will serve *s a restaurant. In the south 
end of the park will be provided accommodation for the 
more general musical entertainments, such as grand 
choruses, grand concerts, and band concerts In a special 
building accommodation will be provided for 15,000 per- 
sons. This structure will be known as the Live Stock 
Amphitheatre or Show Ring ; it will be situated in the 
Agricultural section of the grounds, and be used for the 
above-named purpose after the series of projected musical 
entertainments has been completed. There can be no 
doubt as to the improvement that will result from this 
alteration; the pier head will certainly be a favourite 

lace of popular resort, and restaurants will probably be 
Send there. Mr. Attwood, the architect of the Fine 
Arts Building, has designed these alterations. 


XIX.—TuHe DEPARTMENT OF DECORATION. 


Some reference should be made to the method which 
has been adopted for insuring harmony [of decoration 
throughout the entire Exhibition; this has been done by 
creating a Department of Colour under the charge of an 
experienced artist, whose duty it is to superintend, not 
only the whole of the constructive ornamental work, but 
also to decide upon the colours which shall be used in the 
decoration of each building, with poe regard to the 
effect produced on the building itself, and the part it has 
to play in the general scheme. This novel and _respon- 
sible position is filled by an Englishman, Mr. William 
Prettyman, who is ably sustaining the reputation of his 
country in the decorative arts. The post is a very 
onerous one, as the purely artistic part of the work forms 
only a small portion of Mr. Prettyman’s duties. He has 
under his charge the very extensive art studios at Jack- 
son Park, where workmen of all nationalities are nprons 
in modelling the reliefs and other decorations, which will 
be employed in such large quantities upon the buildings ; 
moulds in elastic composition are taken of these models, 
and in them are cast the reliefs in cement. As there will 
be an enormous amount of mural painting, mosaic pave- 
ment, internal decoration, and later on, all the rich 
effects to be produced by flags and other vehicles of 
colour, it will readily be imagined that the post is no 
sinecure, 

A few days ago I received from Mr. Prettyman a 
description of the general plan of decoration he has 
composed for the Exhibition Building, and as this is of 
considerable interest, a short notice of it is given in this 
place. The great buildings surrounding the Grand 
Avenue will be of one tone, that of yellow, approximating 
to old alabaster, the surface of which has begun to dis- 
integrate. On approaching the informal lines of the 
lagoon and wooded island to the north, the buildings are 
cut off from the Grand Avenue ry another scheme of 
colour. The Transportation Euilding will be painted 
with the colours of Spain, which was the first country to 
provide means of transport to the New World ; the tones 
will be gold, yellow, and red, but not so brilliant as 
those of the national colours. The Horticultural Build- 
ing comes next; this will be a mass of gio. and the 
walls will be tinted ivory colour, warmed with a slight 
rose tint. The Women’s Building will be of a yellow 
ivory tone blended with‘a very delicate orange, and the 
roof will be red, making a contrast to the roofs of larger 
buildings, which are of a vert-de-gris colour, like old 
copper bronze. The Fine Arts Building being purely 
classic, and reflecting the architectural motives of the 





buildings in the Grand Avenue, will be of the same tint 
as those buildings ; the dome will be covered with tiles of 
turquoise blue. The Fisheries Building will be coloured 
outside in a manner corresponding to the interior colour- 
ing of the Cordova Cathedral; the archivolts will be 
picked out in red blocks on a dull buff ground; the roofs 
of this a will be of marine blue. Returning to the 
Industrial Building, there will be eight grand entrances; 
four of which will be decorated with sculpture, while four 
will have mural paintings, suggesting the contents of the 
buildings. Large panels will be placed in the tympani of 
the arches over these entrances ; they are ents of a 
circle 30 ft. in diameter. The interior of this building 
will be so vast, that beyond a certain height it is not pro- 
bable that any attempt will be made to decorate the 
great space overhead, excepting to paint it of a light 
tone, which will serve to reflect the electric light at 
night. A good eye line will be taken, such as — 
fronts, and these will be treated with a good deal of 
modelled work sufficiently strong in colour to give anima- 
tion, while broad gold and coloured lines will be placed 
on the lower portion of the roof. This plan will be 
carried out in most of the large interiors. Special deco- 
ration will be concentrated at certain points of the ex- 
terior oi other buildings; thus, the main entrance to the 
Agricultural Hall will be formed by a Temple of Ceres ; 
in the centre will be a statue of Ceres, surrounded by a 
colonnade and domed roof, all of which will be richly 
expressed in gold and colour, and there will be a mosaic 
floor in black and white to emphasise the Ionic character 
of the building. The entrance to the Mines Building 
will be of marble and mosaic, the decorations being in 
gold, silver, and black, colours emblematical of mineral 
products. The grand entrance to the Electricity Build- 
ing will be a magnificent hemicycle, which is to be made 
as brilliant as possible for night effect, by the use of 
porphyry columns, and great masses of gilt modelled 
work in relief ; a gigantic statue of Benjamin Franklin 
will stand in the centre of this entrance. Little or no de- 
coration will be given to the Machinery Hall, the idea 
being that its appearance should harmonise with its con- 
tents. The main entrance to the Transportation Build- 
ing will be a great arched doorway, covered entirely with 
gold, intensified by strong reds and blues. The interior 
will be very wag | treated with elementary Byzantine 
decoration. The Fine Arts Gallery, which will havea 
mile of hanging ved on the walls, will have little inter- 
nal decoration ; the hanging spaces will be of the usual 
dull red found most suitable for the purpose. But at the 
entrance and under the central dome, gold, colour, and 
decorative figure work will be freely used. As for the 
Administration Building, its roof will be covered with 
aluminium bronze highly burnished, and its decorative 
scheme is that of a monument to great discoverers. Out- 
side there will be eight large inscriptions, detailing facts 
in the life of Columbus, and ferty names of discoverers of 
continents, or portions of continents. Inside there will 
be eight records of important discoveries in science, and 
as many names of great men of science. The dome will 
be lined with suggestive bas-reliefs, and the whole effect 
of the interior is to be simple, grand, and dignified. The 
internal decoration will consist of bas-relief, forcing the 
colonnade into view by flat panels, and the relief that 
gold will give to certain strong construction lines. 


XX.—TuHE Exurpition Grovunps. 

Allowing for the 150 acres of main buildings upon 
Jackson Park, and for the large number of smaller and 
independent pavilions that will be erected there, there 
will still remain an area of about 400 acres within the 
park limits. A small portion at the northern end has 
already been reclaimed and laid out by the Park Com- 
missioners ; the remainder is a work that has yet to be 
completed, and this is in the hands of the famous 
American landscape gardeners—Messrs. Olmstead and 

odman, who are widely known by their successful 
treatment of Central Park of New York, the Buffalo 
Park at Buffalo, and many others. Inthe arrangements 
of Jackson Park a considerable space will, as we have 
seen, be occupied by water—by the great basin, thecanal, 
and the lagoons. The banks of all these will be either 
sloped or terraced and marked by very numerous landing 
stages ‘for the fleet of electric and other boats. Many 
miles of walks will be laid out in the park, the main 
thoroughfares being paved by artificial stone blocks, the 
exact nature of which has not yet been decided upon. At 
the present time, of course, all is chaos in the park, but 
before long the partial restoration of the surface soil, 
stripped for levelling purposes, will have to be com- 
menced, and the planting of trees, which will be done 
with a liberal hand and with a view to the best effects, 
will be started. Enough excavated material from the 
basin and canals will be at hand to change the dead level 
of the ground as may be required, and in due time the 
lawns and flower s will be formed. Much attention 
to effect will be concentrated on the terraces bordering 
the great basin, but the chief work of the landscape 
“sarang will be concentrated on the wooded island, a 
arge area of land in the lagoon opposite the Horticul- 
tural Building. This spot, on which there already exists 
a certain number of trees, will be liberally planted with 
specimens of every suitable tree indigenous to the United 

tates, while the ground will also be planted with 
azalias, rhododendrons, and other flowering and decora- 
tive shrubs. There is no fear that the Exhibition Build- 
ings will not receive a suitable setting, while beyond the 
busy and motley throng of all nations, the visitor seekin 
quiet and repose will find these in the wooded glades, an 
beside the clear waters of the lakes in Washington Park. 


XXI.—TuE Exursition or REtics or CoLuMBus. 

Mention has been made in another part of this paper 
of the reproduction of the Convent of Es Robida, which 
is to be constructed on an elevated tongue of land pro- 





jecting into the lake to the south of the pier; it was in 
this convent that Columbus found long and frequent 
intervals of rest and shelter. Itisa part of the Exhibi- 
ticn scheme to do all possible honour to the memory of 
the great explorer, whose four hundredth anniversary is 
to be celebrated, and to make as complete a collection of 
the relics of Columbus as time, money, and labour will 
permit. The work is, I believe, chiefly if not wholly in 
the hands of the Government, at all events it comes into 
the Latin-American Department of the Exhibition, and 
is placed under the control of a Government official, Mr. 
W. E. Curtis. The project is a very comprehensive one, 
and Iam enabled to give a somewhat detailed account 
of it, which I do with much pleasure, becanse it will be 
found of interest, and because it may be the means of in- 
ducing those who may be possessed of Columbus relics to 
lend them for the enrichment of the collection. The first 
part of this historical exhibit will include maps, models, 
and fac-similes, intended to illustrate the condition of 
navigation and the knowledge of geography before and 
during the time of Columbus. This section will also com- 
prise such evidence as is available of the discoveries that 
are alleged to have been made at an earlier period, 
whether by the Scandinavians, Danes, Welsh, Irish, and 
other nationalities. Here the famous Leif Erikson will 
be thrown into relief; his statue will form part of the 
exhibit, and near it, maps and charts of his alleged 
voyages, and the settlements which it is claimed he made 
in Greenland; the localities associated with his name 
will be shown by Banting. som and there will be anumber 
of models of the Norse ships of his period. There will be 
a very fine collection of navigating and other nautical 
instruments in use before and during the time of 
Columbus, and the department is now trying to induce 
the Danish Government to send over, as a part of its ex- 
hibit, the original sagas of the Norsemen ; there is a good 
chance of this being done. Finally, in this historical 
section there will be a _ and very interesting collection 
of charts, including all the known ancient maps, either 
the originals or copies, from the earliest representation of 
the earth by the Hindus, to the globe of Martin Bore- 
heim at Nuremburg ; probably the original of this latter, 
which exists in the town hall of Nuremburg, will be lent. 

The life history of Columbus follows this more general 
section. This collection will include illustrations of the 
various cities that claim him as their son—Cogoletto, 
Quinto, Genoa, and others ; models of all the houses in 
which he was supposed to be born will be given; there 
will be Aare of the University of Pavia, where it 
is aa that he was educated ; his life in Portugal and 
in Madeira is followed step by step, until he became asso- 
ciated with Spain, and in this connection photographic 
and other views will be shown of all towns and buildings 
with which his name can be linked. This stage of the 
story includes the Convent of La Robida, in Palos, which 
is to form the casket in which so many priceless gems 
are to be enshrined. As you are aware, Palos is a little 
— in the Spanish province of Andalusia ; it faces the 
Atlantic, and it was from Palos that Columbus started 
on his first voyage on August 3, 1492. An extensive 
picture gallery will next attract attention ; in it will be 
arranged all the paintings—either originals or copies—in 
which Columbus figures, and as these are very numerous, 
and the subjects very varied, they will present an almost 
continuous, though, perhaps, not harmonious, life story 
of the great voyager. A separate room of this — 
will contain all the alleged portraits of Columbus that can 
be collected and which have any artistic merit; already 
forty-five of these portraits have been brought together, 
and it is probable that the student of the really remark- 
able series will be sorely puzzled to know what manner of 
man the discoverer of America was. Supplementary to 
the Columbus picture gallery will be another referring to 
the court of Ferdinand and Isabella at the time of 
Columbus, with a large collection of historical portraits. 

Probably the interest in the collection will centre in 
the model of the Santa Maria, the caravel in which 
Columbus sailed from Palos on his first7voyage. The 
Santa Maria, as well as her consorts—the Pinta and the 
Nina—were small and ill-found ships, actual particulars 
of which either do not exist or have not been discovered. 
We may, however, expect that much more will be known 
about them before long, as an officer of the United States 
Navy has been instructed to obtain full information, and 
afterwards to reconstruct a correct model of the Santa 
Maria. Lieutenant Little, who was told off for this 
out task has, I presume, succeeded, for I am _in- 

ormed that he is now in oe where he is occupied in 
building the caravel ; should time and funds permit, both 
the Pinta and the Nina will also be reconstructed, and 
this copy of the famous old-world fleet will be navigated 
across the Atlantic. It is intended that this ship, or the 
whole fleet if it is built, shall take a part in the great 
naval review which is to be held in New York Harbour in 
1893, and to which all the maritime governments of the 
world have been invited to send their ships. The Santa 
Maria, on that occasion, and afterwards during the term 
of the Exhibition, will be manned by Spanish sailors in 
the costume of the time, and she will be rigged and 
equipped as nearly as possible (except, we presume, as 
concerns rations) as she was during her first voyage. 
After the naval review the caravel will be taken through 
the canals and lakes to Chicago, where she will be anchored 
beneath the walls of the Convent of La Robida during 
the period of the Exhibition. 

Fac-similes of all the busts, monuments, and statues of 
Columbus that are known throughout the world are to be 
reproduced and shown, as well as models of his two burial 
places in San Domingo and Havana; as the first-named 

lace possesses a casket containing his alleged bones 
which will also be represented), it may possibly have 
the greater claims to the privilege. 
(To be continued.) 
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MILLING TOOLS AND APPLIANCES,* 
By Mr. R. R. Lister, M.I. Mech. E. 


GREAT care and attention have, of late years, been paid 
to the proper design of milling cutters. One of the chief 
points is to make them of such shape that all the fitting 
surfaces and _ cutting edges can be easily and accurately 
ground. In Fig. 1 an ordinary ving cutter is shown 
so designed. It will be noticed that the hole is cham- 
bered out so that the cutter fits the spindle at the two 
narrow surfaces A and A only. These surfaces can be 
more easily ground to standard size than could a bearing 
the full width of the cutter. After the hole has been 
accurately finished it is an easy matter to mount the 
cutter on a mandrel, and grind the surfaces B Band B! 
B!, and also the cutting edges C C, C! C! and D D all at 
the same setting, as indicated in Fig.1. Nothing now 
remains to be done but to baek off the teeth in the way 
indicated in Figs. 2 and 3. Such a cutter, when mounted 
on a true spindle, provided with a solid collar, against 
which the cutter is held, is self-setting and accurate. 
One objection to cutters of this class is that, after the 
first regrinding, they are no longer of standard width 
and are therefore unsuitable for some classes of work. 
In order to overcome this difficulty, the writer, some 
seven years ago, had a pair of cutters made with the 
joint cut at an angle to the plane of the cutter. With 
cutters so jointed it is possible, by inserting packings of 
suitable thickness, to keep the cutter up to the standard 
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CYLINDRICAL CUTTER. FACE CUTTER. 


width until the teeth are entirely ground down, without 
at the same time leaving a ridge on the surface of the 
work. The writer is not aware whether this was the first 
application of such cutters, but similar cutters have since 
been described in a paper read last year, by Mr. Addy, 
before the Institution of Mechanical Engineers.t 

In determining the correct angle for the face of the 
teeth, the diameter and shape of the cutter should be 
taken into account. Forsmall-sized cutters it will, in 
order to obtain a strong shape, generally be found 
best to make the faces truly radial, as shown in Figs. 1, 
2, and 3. This also is more convenient, when the cutter 
is to have teeth both on the sides and periphery. Cut- 
ters with the teeth so formed have, in the writer’s expe- 
rience, worked upon both wrought and cast iron perfectly 
well, and at the same time they are not so liable to seize 
hold and bite into the work as cutters which have the 
faces of their teeth undercut. The pitch of the teeth is 
again partly determined by the diameter and _ class of 
cutter. In those cutters which are cut at the sides, the 
pitch at the circumference has often to be made wider 
than is advisable, in order to give clearance room for the 








_* Abstract of a paper read before the Manchester Asso- 
ciation of Engineers. 
t See ENGINEERING, vol. ]., pages 542, 676. 


TABLE IV.—AVvERAGE SPEED AND FEEDS oF CYLINDRICAL MILLING CUTTERS FOR MACHINE STEEL. 






































emery wheel when grinding the converging side teeth, 
see Fig, 3. A pitch of from ;', in. to 3 in. will usually be 
found to give good results. in all except very narrow 
cutters, it is advisable to cut the teeth on the periphery 
spirally. This insures a smoother action of the machine 
and produces better work. In deciding whether to make 
the cutters right or left hand spirals, attention should be 
paid to the direction in which they are to revolve. For 
example, in a vertical machine whose spindle revolves 
to the right hand, as in an ordinary drilling machine, 
the cutters should be cut with a left-hand spiral. This 
has the effect of forcing the work down on to the table | 
and the spindle up against its end bearings, asthe cutter | 
and the work act asascrew and a nut. In cutters of 
small size the writer has found high-class tool steel to be | 
most suitable, although great care is required in heat- | 
ing it gradually and evenly. The bottom of the 
spaces between the teeth should be slightly rounded, and 
the keyways made semicircular in order to avoid starting 
places for fracture. For cutters of larger sizes and vere, 
sections the writer has used Howell’s casehardening stee 
with great advantage. 
Too great stress cannot be laid upon the necessity of | 
keeping milling cutters sharp, and both machines and | 
cutters in such a condition that the cutters shall run) 
true. In grinding milling cutters it is essential that | 
the spindle and emery wheel of the grinding machine | 
should run true and be accurately balanced, as owing 
to the high speeds at which they are run, it is clear | 
that any inaccuracy in these respects is highly detrimental. | 
In order to prevent the emery wheel from glazing, it is| 
necessary to keep it perfectly free from oil or perspiration, | 
and care Poa taken not to unduly force the emery 
wheel against the work, as excessive pressure rapidly 
generates heat, which not only softens and glazes the 
emery wheel, but also draws the temper of the thin edges 
of the cutter, often without showing any discoloration | 
on the edge just ground. For general cutter grinding 
emery wheels should be fairly coarse and free cutting, 
otherwise they are apt to soften the cutter, which may be 
known by a fine blue burr to be seen on the faces of the 
teeth, the metal along this line being softened. For or- 
dinary sized cutters an emery wheel 2} in. in diameter by 
#, in. or } in. wide will be found most suitable, the speed 














of which may vary from 3000 to 4500 revolutions per 











Cut } In. Wide. Cut 4 In. Wide. Cut 1 In. Wide. Cut 2 In. Wide. Cut 4 In. Wide. 
) Awe See NE hia 
he | | 
3 Depth of Cut. Rae Revolu- i | Revolu- . Revolu- , Revolu- Revolu- 
a. evolu- | ,; Revolu- | ,; Revolu- | ,; Revolu- | ,; | 43 
Fe tons per | HONS PEF | tons per | H0N8 Pe | ions per | OME PEF | ions per HOMEPST | tions per | O08 PEt 
te Minute. Weed. Minute. | Feed Minute. Feed. Minute. Feed. Minute. * 
in. in. 
Full diameter 360 110 330 150 
} 3 400 110 365 | 110 335 110 | 
ah 440 110 400 | 110 365 110 
Finishing 480 85 440 | 85 400 8 | | 
Full diameter 240 100 220 | 120 | 
} 3 280 100 255 100 230 160 | | 
vs 300 100 275 100 250 100 | | 
Finishing 320 75 290 75 265 75 
Full diameter 180 90 165 100 
1 1 200 90 185 90 170 90 150 90 
te 220 9c 200 90 185 90 165 90 | 
Finishing 240 63 220 68 200 68 180 63 | 
Full diameter 144 80 130 90 120 90 | 
1} Ys 160 80 150 80 130 80 120 86 | 
ts 175 80 160 80 145 80 132 80 
Finishing 190 60 175 60 160 60 145 60 
Full diameter 120 70 112 «| 80 100 80 92 80 
1} + 130 70 120 =| 70 108 70 96 70 
3 140 70 130 70 116 70 106 70 
Finishing 160 53 150 | 53 130 53 120 | 53 
} 95 60 88 60 80 60 72 60 58 60 
2 4 100 60 92 60 84 60 75 60 60 60 
3 105 60 96 60 87 60 80 60 64 60 
Finishing 120 45 108 45 100 45 90 45 72 46 
75 50 70 50 64 50 58 50 47 50 
2} 80 50 74 50 68 50 60 ! 50 49 50 
3 85 50 77 50 71 50 64 | 50 51 50 
Finishing 95 37 88 37 80 37 72 | 37 58 } 37 
| | 
4 65 40 60 | 40 54 40 48 40 | 38 40 
3 | 68 40 63 40 57 40 61 40 | 41 40 
3 72 40 66 40 60 40 54 40 43 40 
Finishing 80 30 74 30 67 30 60 30 | 48 30 
4 48 35 44 35 40 35 36 35 29 35 
4 } 50 35 47 35 43 35 338 35 30 35 
4 53 35 49 35 47 35 40 35 32 35 
Finishing 60 26 55 26 50 26 45 26 36 26 
} 
3 38 30 35 30 32 30 29 30 23 30 
5 \ 41 30 37 30 34 30 30 30 } 24 30 
1 43 30 39 30 36 30 32 30 26 30 
Finishing 48 23 44 23 40 23 36 23 29 23 
4 32 25 80 25 26 25 24 95 19 25 
6 4 34 25 31 25 28 25 26 25 21 25 
A 36 25 33 25 30 25 27 25 22 25 
Finishing 40 19 37 19 33 19 30 19 24 19 
} 28 22 25 22 23 22 21 22 17 22 
” } 30 22 27 22 25 22 22 22 18 22 
4 31 22 28 22 26 22 23 22 | 19 22 
Finishing 34 17 31 17 29 17 26 17 21 17 
4 24 20 2 | 20 20 20 18 20 14 20 
8 26 20 23 | 20 22 20 19 20 15 20 
27 20 25 CO 20 23 20 | 20 20 16 20 
Finishirg 30 15 27 | 15 25 1 22 16 18 15 
| \ 








minute, but either too fast or too slow a speed will cause 
the wheel to burn and soften the cutter. The finishing 
cut should obviously be very small in amount, especially 
in cutters of large diameter, otherwise the wear in the 
diameter of the emery wheel will materially affect the 
9 ht of the cutter teeth, those last ground being the 
ighest. 

he following rough comparison of the cost of a cutter 

and a slotting tool may be taken as fairly accurate : 


Cutter, 3 in. in Diameter by| Slotting Tool 14 in. square 
4h in. long, 30 Teeth to jit by 1 ft. 6 in, long. 
14 in. Mandrel. 


a s. d. 
11 Ib. of steel at 11 ib. of steel, at 
ie 3... ca a ee ae aa ee 
Boring 0 9 Smithing 10 
Turning... .. 1 6 Grinding 0 3 
Cutting teeth .. 2 0 Tempering ... cx (OO 
Hardening and tem- Motive power, fuel, 
ring 0 6, &e. ve 3 0 
Grinding... .. 1 6 General charges 3 0 
Motive power, fuel, 
C., Say << aoe 
General charges 40 
Total aa eee Total oe ane 


The cost of the subsequent re-cutting, hardening, and 
grinding of the cutter may be taken as about double the 
cost of smithing, grinding, and tempering the slotting 
tool, but with this important difference that the slotting 
tool will need repairing about four times as often as the 
cutter, and finally, a considerable part of its weight will 
remain unused in the shank end. 

For general work, in which ordinary cylindrical cutters 
can be used, cutters of small or medium size, say up to 
34 in. in diameter, will be found to possess important 
advantages. In such work as can be milled either by a 

lain cylindrical cutter or a face cutter, as shown in 

‘igs. 5 to 8, there are several points worth considering 
before choice is made. The face cutter, Fig. 7, is more 
difficult and expensive to make, partly on account of its 
size and partly because it has to be cut both on the 
periphery and the face. For the same reason it is more 
difficult and costly to sharpen; and further, nearly the 
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whole of the cutting has to be done by the corners of the 
teeth, where of course they are weakest and most liable 
to become overheated. For these reasons the writer is of 
opinion that the plain cylindrical cutter is the cheapest 
and most effective wherever it can be used. 

In considering the question of cutting speeds and rates 
of feed there are numerous factors to take into account, 
amongst which are the character of the metal to be cut, 
the skin or scale, on its rough surface, the breadth and 
depth of the cut, the finish required, the class of cutter 
employed, and most important of all, the power and 
rigidity of the machine. The following examples are 
taken from every-day practice, working on wrought iron 
forgings. 

Tabe I. 


TABLE V.—AVERAGE SPEEDS AND FrEpS FoR CYLINDRICAL MILLING CUTTERS FOR Cast IRON. 





Cut } In. Wide. 


Cut 4 In. Wide. 


Cut 1 In. Wide. 





Revolu- 
Bete: | tions per 
| Min = | Inch of 
| Minute. Fe 


Depth of Cut. 


Diameter of 


| 
Revolu- | 
Revolu- | tiong per | 
tions per Inch of 
Minute. Feed. 





- 
i] 


in. 
Full diameter 450 
4 500 
550 
600 


~ 


. v8 . 
Finishing 


410 
455 
500 
550 


~ Revolu- 
F vace olu- | tions per 
10ns per | Inch of 
inute. Feed 


Cut 2 In. Wide. 


Revolu- 
Revolu- | tions per 
tions per | “Inch of ‘| 


Minute. Feed. 


Cut 4 In. Wide. 


Revolu- 
tions per 
ons per | ‘Inch of 


Revolu- 


ti 
| Minute. Feed. 





375 110 
415 110 
455 110 
500 85 


Diameter Depth of Width 
of Cutter. Cut. Cut. 


Revolu- 

of tions of 
Cutter per 

| Minute. 


Cutting | 
Speed in 


Minute. | Minute. 





in. in. | in. 


2 } 
s | st 70 64 2 
7 } 35 68 1} 
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The following particulars of milling work, which is 
being done at the North London Railway shops, have 
been kindly furnished to the writer by Mr. J. C. Park, the 
locomotive superintendent : 


___ Taster IT.—Cutters 3 In. in Diameter. 


\ 
— a Wrought | Tool.; Cast Mild 
. Iron. | Steel.} Iron. Steel. 
Speed of cutters } 33 to 60 
in feet per mi- | | 
nute .. - 112 60 | 33 1s | 
Feed in inches) |jlin.and jin. to | ,, sin. to| jin. to 
per minute f (upwards lin. | 4 in. g in, | 1 in. 


Taser ITT. 


per 
in 
per 


Minute. 


| Depth of Cut. 


. ee eo 
- 
_ 


Class of Work. 


in Feet 
Minute. 
Inches 


Jiameter of 


Cutter. 
Cutting Speed 


; Width of Cut. 
Revolutions 
per Minute. 
“Feed 


k 





~ 
= 


Mild steel coupling rods, in. 
roughing cut eo a 
Finishing cut .. ee 
Steel rails si - - 
Wrought-iron spring buckles 1 
Cast-steel horn-blocks ae 
Wrought-iron nuts (with two) 
side cutters).. ; oat 
Brass flanges .. os --| 
Soft brass window frames ..| 
Cast-iron steam chest covers 


| 
~ At first sight the rates of feed here given seem to be 
low, but it must be borne in mind that the iron and steel 
castings used are of exceptional hardness. The writer is 
Table VI.—Average Speeds and Feeds of Face Milling 
Cutters. 
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Cast Iron. Machine Steel. Cast Steel. 
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indebted to Mr, A. G. Brown, of Messrs. John Musgrave 
and Sons, Bolton, for the very complete Tables (Nos. IV., 
V., and VI.) of cutting speeds and feeds, which are the 
results of an extended experience in milling. 
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290 
310 
330 


190 
210 
230 
250 


150 
165 
180 
200 























Mr. Brown further states that his firm are using with 
good results a milling machine having a face cutter 24 in. 
in diameter, taking a cut varying from jin. to }in. deep, 
with a feed from 4 to { per revolution on soft metals, 
From the foregoing it is evident that in milling the cut- 
> pay may be much higher than can be obtained 
with any single cutting tool, and the reason is obvious, 
because the tools used in the lathe or planing machine 
are for a long time in contact with the metal, and 
during the cutting operation, if the speed is increased 
beyond certain narrow limits, the heat generated rapidly 
draws the temper of the tool, whereas a milling cutter 
being provided with a number of cutting edges, of which 
only, say, from 5 to 20 per cent. are in contact with the 
metal at once, the remaining 95 to 80 per cent. have 
ample time for cooling, being freely exposed to the action 
of the atmosphere and of the lubricant used. 

A recent number of ENGINEERING (October 2, 1891)* 
contains an article on this subject, which is worth atten- 


tion. 

With regard to the cost of milling it is considered that 
it often takes the place of expensive turning, or short- 
stroke slotting and shaping, where the tool is only actually 
cutting about one-third of its time, a saving of from 15 
to 20 per cent., and in some cases very much more, may 
reasonably be expected. 

One most important requisite in a milling machine is 
that it should not only be strong enough for its work, 
but that it should be so designed as to be perfectly rigid, 
and free from vibration when doing its full duty, and of 
course that the belt power shall be sufficient to drive the 
largest cutter when running at the maximum rate of 
speed and feed. The machine should be so speeded that 
a fairly uniform cutting speed can be attained with the 
various sizes of cutters used in such machine. Again, 
the machine should be so arranged that the feed can be 
adjusted to suit the cutting speed, and should not vary 
with the number of revolutions of the cutter; that is to 
say, that if it were necessary to replace a cutter by 
another of only half the diameter of the first, then the 
machine should be so arranged that the number of revo- 
lutions can be doubled while the rate of feed remains 





* See ENGINEERING, vol. lii., page 394. 


constant, thus preserving a correct relation between the 
cutting speed and feed; and further, the machine should 
be so designed that the feed can be altered when the 
machine is running without stoppage of the feed, other- 
wise a mark is left in the surface of the work due to such 
stoppage. The question of making machines in such a 
way that their speed and rate of feed are easily adjust- 
able is an important one in workshop economy, as it often 
happens that a machine is working far below its full duty, 
owing to some little difficulty experienced by the work- 
man in making the requisite changes. 

In addition to such works as sewing machine and small 
arms factories, where there is a vast amount of repeti- 
tion, in which cases the milling machine is pre-eminently 
fitted, there are in engineering, tool and machine shops 
of all kinds a large quantity of work to be done for which 
the milling machine is specially suitable, such as links 
and joint ends for valve gear, feed motion, &c. ; slide 
rest handles, flats, and squares on shafts, spindles, &c. 





MELBOURNE TRAMWAYS.—A cable tramway to St. Kilda 
Esplanade has been opened, and completes the lines of 
the Melbourne tramway system so far as the principal 
scheme is concerned. 


AvsTRALIAN GOLD.—The death is announced of Mr. 
E. H. Hargraves, the first practical discoverer of gold in 
Australia. He died at Sydney at the age of 75 years. 
Gold was found both in New South Wales and Victoria 
long before Mr. Hargraves’ discovery, but the latter was 
the rea} beginning of the search for gold. Mr. Hargraves 
had gone from Australia to California to try his luck at 
the gold diggings there, and it struck him while there 
that the contour and character of the gold-bearing areas 
bore a remarkable reremblance to those of a locality well 
known to him in the Bathurst district, New South 
Wales. Filled with the idea he returned to myo f and 
in February, 1851, he p ed to the spot he had in 
mind and found that his surmise was quite correct. 
Within a few weeks men from all parts of the colony were 





| flocking to the Bathurst diggings. Diligent search was at 
| the same time made in Victoria for gold deposits, and 
| discoveries were made in rapid succession. 
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STEAM ENGINES AND BOILERS. 





16,970. W. H. Ross, Camden, N.J., U.S.A. Steam 
Condensers. (8d. 3 Figs.) October 6, 1891.—The condenser 
casing is cylindrical, and has end heads 1*,1**. Spray pipes 2 


enter the casing 1 at the top, within which, near the spray pipes, 


is a “‘sprinkling shelf” 3, The shelf consists of a plate having a 


central trough 4 and a series of perforations 5 on each side of the 
trough. A dashplate 6 forms part of the “sprinkling shelf” 3 at 
one end, the lower end of which extends below the water line. 
Exhaust steam supply pipes 7 and a hot feed pipe 8 lead into the 
condenser chamber through the head 1*, and at its opposite end 
1** is an outlet pipe 9. The valve of the spray pipes 2 being 








opened a supp!y of water is fed into the condenser chamber, 
which falling on to the trough 4 and overflowing, escapes to the 
bottom of the chamber through the series of perforations 5 until the 
water comes up to the water line, when exhaust steam is allowed to 
enter the condenser immediately above the surface of the water, 
and is condensed by the cold water escaping in its downward 
passage through the perforations 5. The steam encounters the 
dashplate 6, which prevents its escape and confines it within the 
open space of the condenser existing between the surface of the 
water and the sprinkling shelf until it is completely condensed. 
(Accepted November 18, 1891). 


730. H.A. Bolze, Hanover. Double-Acting Inject- 
ing Apparatus. [td. 7 Fiys.) January 14, 1891.—This in- 
vention relates to a double-acting injector, wherein the steam 
valves that control the two injectors are actuated by the spindle 
of the starting cock, which acts upon devices, between it and the 
valve spindles, so as to cause first the one valve to be opened and 
then the other valve. The starting cock a is arranged below the 
two injectors, and its spindle b, passing centrally between the two, 
carries a disc b' having an inclined cam b?, which acts against a 
crosshead c. The crosshead c takes with the left-hand part c! into 
a slot of the valve spindle d!, and with the right-hand part c?, with 
a certain amount of play at top, into aslot in the valve spindle e'. 





On turning the cock the disc 6! acts upon the crosshead ¢, which 
first opens the valve d, putting the injector A into action, which 
draws in the liquid and discharges it through the passages a1, a3 
into the open air. On the further rotation of the cock spindle, 
the cock passage a! is closed, thereby cutting off the injector A 
from the cxck and opening the cock — a? and valve e, and 
bringing the injector B into action, The injector A simultaneously 
propels the liquid through opening f towards the injector B. On 
the further rotation of the cock the valves d, e are fully oO ned, 
and the cock passages a1, a2, a3 closed, whereupon the liquid will 
be propelled by the injector B through the opening g into the 
boiler supply pipeh. (Accepted November 18, 1891). 


541. J. Hamilton, Zoughieuene>. Leicestershire. 
Governor for Steam, &c., Engines. (8d. 16 Figs.) 
January 12, 1891.—The invention relates to that class of governors 
wherein a small engine running at a continuous and uniform 
speed is used to control the main engine. A shaft H, with 
pinion H2, is driven from any moving part of the engine by the 
rope or band pulleys I. The pinion H? turns the spurwheel 1! 
with its boss I2, which revolves cn a screwed spindle N. This 
screwed spindle N is connected to the throttle valve of the main 
engine. The boss I? with the finger coupling G1 thereon revolves 
the nut J on a screwed casing K. The casing K is revolved in the 
same direction by worm gearing K2, L! from a shaft L, which 
is driven by the pistons M of the governor cylinders M1}, M2. 
The revolutions of the casing K by means of the feathers N2 


ification Drawings ts er * Lr 


cause the screw N also to revolve. The worm L! also revolvesa 


its turn the worm L® revolves the wheels L5, L6, and therefore 
the spindles of rotary valves N3, N4. The valve O is moved up 
and down by a forked lever L! connected to a nut J and so steam 
is supplied by it to either of the ports E or F and the grooves 


steadily at its proper speed, the nut J on the casing K remains 
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steady, but the moment a change of speed takes place the nut moves 
as the spurwheel I! driven from the main engine and the hollow 
casing K will overrun each other, and the nut J will be caused to 
travel along the screw on the casing K either up or down accord- 
ing as the main engine is quicker or slower than the governing 
engine M! M2, und the screwed spindle N would thereby operate 
the throttle valve so as to cut off or supply steam to the engines. 
(Accepted November 18, 1891). 


1159. G. A. Newall, Bristol. Steam Boiler. (6d. 
2 Figs.) January 22, 1891.—A steam boiler constructed accord- 
ing to this invention is of approximately circular form in plan, 
and is provided with a combustion chamber a@ either conical or 
cylindrical, a dome-shaped em d, an annular smokebox / sur- 
rounding the combustion chamber, and conical fire tubes 6 radiat- 











ing from the chamber, and so situated as to prevent deposits of 
scale from falling on to the crown of the busti hamber and 


being connected by a link L. A similar arrangement is provided 
for working the valve B! from the point K'. As the rod H 
moves and the point K describes its ellipsoid path, the lever D 
will be moved by the link L, the amount of such motion depending 
partly on the position of ellipsoid, partly on the curvature of the 
upper convex form of the same, and partly on the vibration of 
the link L iteelf. When the point K arrives at that portion of the 
ellipsoid where a circle struck from the centre of the pin D! is a 
tangent to the convex surface of the ellipsoid, the valve will be 
atits greatest opening, and beyond this point will commence to 
close again. To effect the opening of the valve B from the motion 
of the lever D a pin M is provided, on which is pivoted a pawl N, 
and on the valve spindle is a catch piece O. Supposing the pawl 
N to be inengagement with the catch piece 0, asthe lever D is 
moved upwards the valve spindle will be rotated with it, and par- 
take of the same angular motion. (Accepted November 25, 1891). 


1378, F. W. Webb, Crewe. Steam Valves and Casing 
for I ne quinders. (8d. 6 Figs.) January 26, 1891.— 
This invention relates to the ——— of a casing with piston 
valves to engine cylinders which have heretofore been fitted with 
the ordinary rectangular slide valves. The casing @ covers the 
entire valve facing of the steam chest, and is secured thereto and 
prevented from moving endways by lips a1, which project over each 
end of the valve facing. The casing is divided into three chambers 
a, a3, a3, each of which has a rectangular outlet leading to the 
cylinder corresponding in length a | breadth to the steam and 
exhaust ports in the face, and with which they are in direct com- 
munication. Steam is admitted to each of these chambers by 
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piston valves d for the passage of the steam from the steam chest 
to the cylinder, and from the cylinder to the exhaust. These 
valves d are connected to one common crosshead f, which may be 
within the steam chest or outside, and which is coupled to the 
valve rod and actuated in the same way as when an ordinary 
slide valve is used. The valves d are single pistons, having 
twisted wings or feathers d! projecting from each end, and which 
have a twofold object ; (1) the feathers d! being inthe form of a 
screw, each time the steam comes in contact with them it has a 
tendency to give the valve a slight turn, and thereby prevent 
grooves from being formed in the valves or its seat, (2) the wings 
act as guides for the valve when at each end of its stroke. (Ac- 
cepted November 25, 1891). 


ELECTRICAL APPARATUS. 


19,308. J. Swinburne, Teddington. Distributing 
Power by Alternating Currents. (8d. 1 Fig.| Novem- 
ber 27, 1890.—This invention has reference to distribution cf 
| egy by alternating currents, chiefly by means of transformers. 

n the drawing, which is a diagram of electrical distribution 
according to this invention, A, B, C, D, E, F are districts each 
being fed by a pair of low-pressure mains, shown in squares. The 
mains are fed by feedertransformers T, U, S, V, R, W, which are 
themselves supplied by high-pressure feeders e, f, g, h, i, j. These 
feeders are supplied by the station transformers L, M, N, O, P, Q, 
whose low-pressure primaries are connected to the low-pressure 
bars J, K. The low-pressure bars are fed by the dynamos G, H, I 





their widest ends in a tubeplate c. With this construction an ex- 
tended firegrate area is obtained and an increased and more effec- 
tive heating surface. The rounded shape of the boiler gives 
greater strength, and the provision of conical fire tubes } insures 
an easy draught. (Accepted November 25, 1891). 


894. H. Lindley, Salford. Operating Valves of 
Motive Power Engines. (8d. 3 Figs.) January 17, 1891. 
—This invention relates to valve operating mechanism of the class 
known as release or trip gear. A Corliss valve operating and re- 
leasing gear constructed according to this invention is shown, 
in which A is the cylinder, B, B' are the steam valves, and C, Cl 
the valve spindles, and D, D! are valve levers, each riding free on 
a bush ona bracket supporting the corresponding spindle C or C'. 
Eis a second motion shaft on which is mounted a wheel F driven 
from the crankshaft by screw gearing at the same speed as the 
crankshaft. A crank pin G on this wheel serves to give motion 











to an eccentric rod H, which is supported at the cylinder end on 
a rocking arm I, pivoted ona stud J fixed to the cylinder. The 
rod H is prolonged beyond its support on the arm I to a point K. 
K' is a similar point on this lever between the support I and the 
shaft E. The path traced by each of these points K, K! is a flat- 
tened priced peenderon towardsI. The upper halfof the ellip- 
soid has a greater curvature than the lower half due tothe motion 
of the rocking support J. One of these ellipsoids, viz., that pro- 
duced by the point K, will be slightly more curved than the other. 
To operate the steam valve B a pin Dl) is provided on the valve 





ipl din parallel. The transformers L, M,N, 0, P, Q have their 
ratios of transformation adjustable so that the pressure in the 
feeders can be independently adjusted. The low-pressure syst« ms 
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of mains are also coupled together by transformers with the same 
number of turns in the coils, For instance, A and B are coupled 
by transformer Z, and AandC by the transformer Y. Ifan ab- 
normal number of lights were used in the district Ait would be 
supplied chiefly by the feeder g and transformer T, but the trans- 
formers Z and Y would transfer power from the mains of the 
districts Band C. Should a fault occur in the itive mains in 
the district B and on the negative mains of district A, there will be 
no short circuit, for there is no metallic connection between the 
systems. The consumers, for example, in the district E may be 
using motors which take large exciting currents, and those in F 
arc lamps with choking coils. Condensers cand d are, therefore, 
arranged in shunt to the high-pressure circuits for those districts, 
so that the exciting currents necessary need not be supplied by 
the dynamos. (Accepted November 18, 1891). 


M. Hutin, Paris, and M. Leblanc, Raimey 
France. Alternate Current Dynamo-Electric Motors. 





lever D, and another pin on the rod H at the point K, these pins 





(sd. 10 Figs.) January 12, 1891.—A motor according to this inven- 
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tion consists of astationary ring A, forming the field, within which 
revolves an armature B, both the ring and the armature being pro- 
vided with two distinct electric circuits. The ring A is wound 
with two n coils, viz.,n coils a, do, &c., up to an, andncoils at, a's, 
&c.,up to to a) n like those of a Gramme ring arranged regularly 
around the periphery. The direction of winding of each coil is 
opposite to that of the next in order in the same circuit, so that 
the current passing through the coils in each circuit develops two n 
alternating poles. The entering and leaving conductors for the 
one circuit are indicated by e and s, and those for the other by e! 
and s'. The drum carries two n bars of copper, viz., 2 bars b!, b2, 
&., up tob n, and n bars bl), b'o, &., up to b! n, ¢ and 8, indi- 
cating the entering and leaving conductors for this circuit. The 
four conductors e and s and e! and s! are connected to discs fixed 
on the axis of the drum with stationary rubbers bearing on them, 
these being connected through suitable resistances to the 
stationary ring circuits. When these circuits receive two alter- 
nating currents of equal period, but the one ina phase one quarter 
of a wave length behind the other, a motor couple is developed 
causing the drum to revolve independent of its speed of rota- 
tion. A machine operating on this principle is shown in Fig. 2, in 
which, fixed side by side on the shaft X, insulated from each other, 














are a number of thin iron discs, insulated from the shaft by a sleeve 
M of ebonite and pressed together between nuts E, e by a number 
of copper bolts A, B, which form parts of the drum circuits and 
which are insulated by sleeves! of ebonite. The bolts A, B are 
connected to one another by insulated copper segments C for the 
one circuit and C! for the other, and the first and last bolts of the 
two circuits are connected to the four insulated grooved metal 
rings Rj, Ry, Ra, Ry fixed on the shaft. Inthe grooves of the rings 
R rest four stationary metal rings P;, P,, P3, Py connected respec- 
tively to four conductors L,, L., L3, Lg leading to terminals 
between which are arranged the rheostats. The stationary ring 
consists of a set of rings S of thin iron plates insulated from each 
other by thin paper and pressed together by two end rings D, D 
traversed by bolts E, F, these parts being suitably insulated by 
rings, washers m, and sleeve gy of insulating material. In the 
notches of the ring are lodged coils H wound like those of a 
Gramme ring, and embracing the end rings D, D; these coils 
form the two circuits of the ring, their leading wires being con- 
nected to the four posts. The ring is carried by two gun-metal 
frames G pressed against the ring by nuts on the bolts E. The 
frames G are fitted on the shaft bearings and prevented from 
turning by pinsI. (Accepted November 25, 1891). 


GAS ENGINES. 


816. P. F. MacCallum, Helensburgh, Dumbarton. 
Gas, &c., Engines, (8d. 7 Figs.) January 16, 1891.—This 
invention relates to a motor operated by the combustion of crude 
or unwashed gaseous fuel, or liquid fuel, or solid fuel in a pow- 
dered state. A is the combustion cylinder, the working cy- 
linder B having its lower end arranged as an air pump. Secured 
to the working piston C is a hollow float piston D by a distance 
piece E. F is an injector for the liquid fuel. G is a retort for 
rasifying and igniting the liquid fuel, and H is a door for the 
insertion of a burner for heating up the retort previous to starting 
the engine. Air passes from the lower end of the working cylinder 
to a receiver through a valve K, and L is a valve for the admission 
of cold air to the cylinder. A projecting ring M surrounds the 
float piston and closely approaches the sides of the working cy- 
linder so as to cause the cold air in its ascent to pass uniformly all 
round the surface of the float piston. N and N! are pipes for 


circulating the cooling liquid of the piston. The retort G being 
sufficiently heated a charge of air is. drawn into the combustion 
cylinder through the valve L and compressed by the upstroke of 
the piston. The requisite quantity of liquid fuel is injected into 
the retort, and this is at once gasified and ignited by the heat of 
the retort. The gases in the cylinder expand and force down the 
piston, the comparatively cool air which has been forced into the 
annular space round the float piston, at the point of greatest 
pressure, gradually rising as the pressure falis, and insuring 
complete combustion of the fuel. When the piston has almost 
a its downstroke the exhaust valve 1 is opened, and 
immediately afterwards, the cold air valve L, and the hot waste 
gases escape, and a fresh charge of cold air again fills the combus- 
tion cylinder. The valvesI and L are c , compression of the 
inclosed air takes place, a fresh charge of fuel is injected and 
another downstroke accomplished. (Accepted November 25, 1891). 





RAILWAY APPLIANCES. 


13,481. H. White and G. Wheeldon, Belper, Der- 

. Railway Chairs. [6d. 4 Figs.) August 10, 1891. 

—A chair A is provided with a fixed jaw B against which one 
side of the rail C abuts, and with a raised seat D on which the bottom 
flange of the rail C rests. The raised portion of the bed D extends 
outwards and is recessed so as to form a dovetailed inclined way E. 
In this way slides a loose block F, the face of which may be slightly 
hollowed next to the rail and a packing of wood K interposed be- 
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tween itand the rail. The block Fis placed in the ways El, E2, and 
forced home until its jaw abuts against the rail or packing, when 
it is secured in position by a key H, which passes through it and 
through the bed of the chair into the sleeper ; or the key may 
simply pass behind the block F and through the chair into the 
sleeper, and in this case the key has a head fitting a recess in 
the rear of the block and terminates in a spike for entering 
the sleeper L. (Accepted November 18, 1891). 


MISCELLANEOUS, 


16,093. R. W. E. MacIvor and W. Smith, London. 
Production of “White Lead.” [8d. 1 Fig.] October 10, 
1890.—This process for the production of white lead or basic car- 
bonate of lead consists in the treatment of oxide of lead, i.e., 
litharge or massicot, with a heated solution of acetate of ammo- 
nium in a closed vessel under pressure and with agitation, the 
temperature being raised with the pressure, until not only is the 
oxide of lead converted into basic acetate of lead, chiefly consist- 
ing of the tri-basic acetate, but that basic acetate of lead is dis- 
solved in the hot liquor. The hot liquor, at a temperature 
between 60 deg. and 100 deg. Cent., is then passed through a 
filter. By this means all sediment and coloured impurities that 
would impair the whiteness of the white lead ultimately obtained, 
are removed from the basic acetate, which becomes a pure raw 
material for the manufacture of a pure white lead. Agitation of 
the litharge in the digester A is effected by a circulating pump B, 
which, drawing off supernatant liquor along with air and ammonia 

































































vapour from the upper part of the digester A, by the pipe b, forces 
it through the pipe c to the heater C, and then is forced through 
a pipe D, leading to the bottom of the digester A, where it termi- 
nates in a cone-spreader E, provided with a regulating valve E. 
When the litharge is converted into tri-basic acetate of lead and 
brought into solution, the liquor and sludge of insoluble matters 
are pumped through pipe e by the filter-press pump F, and forced 
through the filter-press G, the clear liquor passed to the cooler H, 
and through this to the carbonator I, similar in construction to 
the digester A. Here the cooled liquor is circulated by pump J, 
carbonic acid being simultaneously pumped in through the pipe 
d, When carbonated to the desired extent, the white magma is 
drawn through pipe j by the pump K into the filter-press L. The 
clear liquid flows through f into the covered mother-liquor tank 
M, whilst the press cakes of white lead after sufficient washing 
with water are removed anddried. Any inert gases pass from the 
carbonator through pipe g, into the catch-box or other condensing 
and absorbing apparatus N. (Accepted November 10, 1891). 


17,597. E. Lund, Stretford, Lancs. Steam Pumps. 
(6d. 11 Figs.) October 15, 1891.—This invention refers to 
the steam valves of pulsometers, or consists in employing a 

ir of conical poppet valves operating under a system of 
evers and links which are so mounted and adjusted that 
as one valve is caused to close upon its seating by the action 


of the steam its fellow valve is simultaneously caused to open or 
leave its seating, and so on continuously. C, C are a pair of levers 
loosely linked together, and pivoted at E, E between forks or 
ears F’, F rising from the bottom of the valve chamber, the free 
ends of which levers are rounded off and enter slots in the stems 
G, G of the valves A, A, one of which valves isinverted. (Accepted 
November 24, 1891), 


17,557. A. Kitson, Philadelphia, Pa., U.S.A. Manu- 
facturing Gas. (8d. 3 Figs.) October 14, 1891.—A gas 
generating furnace, according to this invention, has a steam and 
air injector at the top and is provided with a movable solid hearth 
having a central opening; the wall of the furnace and hearth 
have an opening between them. There is an ashpit below the 





hearth with a pipe leading from the central opening of the hearth 
through it to the gas take-off pipe. The hearth is given both a 
rotary and an up-and-down motion by gearing, whereby the fuel 
at suitable intervals is stirred and mixed and caking prevented, the 
ash removed, and the generator operated continuously for manufac- 
turing gas. The furnace may be operated for the production of gas 
as follows: The chimney valve is opened, the gas take-off valve 
is closed, and the ashpit door is opened; a fire is then kindled 
upon the hearth and is gradually supplied with fuel till a brisk 
fire is started and steam is generated in coils Q. As soon asa 
sufficient pressure is produced for operating the injectors R, R, 
the ashpit door and valve are closed ; the chimney valve is also 
closed, a valve in gas take-off pipe at the top is opened, and air 
and steam are injected through pipe D, passage e, and ports b!! 
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into the bottom of the fuel chamber. Fresh fuel is supplied at 
intervals until a deep body of it is formed in an incandescent con- 
dition, when the air supply may be partly or entirely shut off for 
a time so as to generate almost pure water gas by continuing the 
admission of steam, and the steam may be passed either up or 
down through the body of fuel and the gas passed off either at top 
or bottom of the furnace. If desirable the lower injector R! may 
be closed and the upper injector R started, in which case the lid l 
of the air-vox L will be opened, permitting air to pass through 
box Linto box C!, and up through flue C, and thence through box 
K into injector R. In this case the valve of the upper take-off 
pipe is closed and valve 10 opened, permitting gas to be passed 
off from the bottom of the fuel chamber through ports 01), pas- 
(Accepted November 18, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


sages ¢, and pipes X!. 





Cuicaco ExuIBITIoN, 1893.—The following Chambers 
of Commerce have consented to act as local committees 
in connection with the Royal Commission: London, 
Barnsley, Barrow-in-Furness, Cardiff, Dundee, Edin- 
burgh, Exeter, Halifax, Hull, Leicester, Lincoln, Pem- 
broke. Shettield, Southampton, Sunderland, Wakefield, 
and Worcester. The following chamters, while unable 
to act as local committees, have expressed their readiness 
to distribute information in their respective districts : 
Birmingham, Glasgow, Greenock, Leith, Nottingham, 
and North Staffordshire. 


Tur YARRA.—Since the constitution of the Melbourne 
Board of Works the question has arisen as to where the 
responsibility lies for keeping the Yarra clear of obstruc- 
tion. Under the Act constituting the board the river 
is vested in it, and it seems clear that, asa matter of law, 
any works of improvement ought to be carried out by the 
board. The matter recently engaged the attention of the 
Victorian Cabinet, with a view of determining whether 
works which are being carried on below Prince’s Bridge, 
by the Public Works Department, should be continued or 
not. It was referred to a committee of the Cabinet to 
investigate the matter, but so far as can be learned that 
committee has not had a single meeting with reference 
to the subject. It seems to be taken for granted, how- 
ever, that as the Metropolitan Board of Works has no 
interest in the deepening or widening of the river, the 
works which have been commenced by the Public Works 
Department should be completed by the Victorian 
Government. 


Sewerace AND SewacEe Disposat Scuemes, — Mr. 
Arnold Taylor, deputy chief engineering inspector 
of the Local Government Board, recently held a 
Government inquiry at the board-room, Chester-le- 
street, Durham, as to sanction to borrow the following 
amounts for schemes of main sewerage and sewage dis- 

sal for the following places, viz.: Birtley, 50000. ; 

Sdmondsley, 2900/7. ; Sacriston and Daisy Hill, 4500/. ; 

and Witton Gilbert, 23007. The schemes include main 
sewers with ventilating and flushing arrangements, and 
land for sewage disposal by the process of intermittent 
land filtration. The plans, estimates, &c., were fully 
explained by the engineer, Mr. D. Balfour, M. Inst. C.E., 
F.G.8., of Nowcast e-on-Tyne, and after due considera- 
tion of the schemes, the inspector expressed himself as 
fully satisfied with the proposed works as being most 
efficient and economical in the circumstances. Pro- 
visional orders for the compulsory purchase of the 
several lands had already been obtained, and the various 
sites visited and approved of by the inspector, 
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THE ELECTRIO LIGHTING AT THE 
ROYAL NAVAL EXHIBITION.— No. VI. 


in one direction or the other the holder with its! in between them, and in this manner the lamp is 
carbon is racked into or out of its bearing. At supported. The contacts are so placed that by 
the same time the holder is capable of turning sliding the lamp into position communication is 


THE arc lamp used in the Siemens electrically on its axis in a plane at right angles to the paper, |established between them and the correspond- 
coutrolied holophote at the Exhibition is shown in this motion being controlled by an internal worming terminals on the lamp base. The latter 


sectional elevation, Fig. 24, and is supplied with 
carbons a b, of which the upper one is positive 
and is supported by a carbon-holder c, capable 








fixed to the stud e and gearing with longitudinal | take the form of lugs q projecting from each side 
teeth cut on the underneath side of the holder ¢ in | of the lamp and forming part of castings on which 
such manner that it can be racked in or out by/ are mounted the respective terminals T. Two 
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such castings are provided, one of which is 


;means of d, the longitudinal teeth still engaging 
screwed directly to the plate », and forms the 


with the worm. 


| The frame of the lamp A supports twu parallel 
| rods g g fixed relatively to one another by distance 
pieces h, h2 and forming guides for the up and 








positive terminal of the lamp, the other being insu- 
lated as shown in the figure. The current there- 
fore passes through the body of the lamp to the 














down motion of the frames f and i. Midway | upper carbon a, through the arc to the lower carbon, 
between g g and parallel with them is a right and and returns to the insulated terminal by means of 
left-handed screw j, which has for its object the | a hinged frame made up of the pieces 1, 2, 3, 4, 5, 
feeding together or apart of the frames f and i. | the piece 3 being fixed to the lamp frame A and 
Passing through bearings in the body of the lamp/ insulated from it. In this manner the negative 
the screw terminates in a handle k and is sup-|carbon-holder can be moved relatively to the 
ported at its upper extremity by the distance | frame A, and the frame A can be moved relatively 
piece h, The frame i supports the negative|to the base n, at the same time securing good 
carbon-holder |, from which it is insulated as electrical connection between the negative carbon- 
shown. The distance piece he forms a shield for | holder and the lamp terminal. 

protecting the guide rods and screw from the; A motor which consists of an automatic make- 
intense heat of the arc, and supports a copper | and-break electro-magnet B excited by a current 
disc m, through which the positive carbon can| forming a shunt to the main circuit is made to 




















‘conical in appearance. In order to get over this 
| difficulty the copper disc m is placed just above 





tion of the heat away from the carbon that its 
‘surface is perfectly preserved. It is insulated 
Ey rakes |by means of asbestos from hz. The casting 0, 
oo |which is screwed to the baseplate n, is pro- 
5 vided with parallel V’s, in which the rectangular 
of adjustment in two planes at right angles to one |lamp frame A can slide, its motion being con- 
another, the respective motions being controlled | trolled by a screw p, which actuates a nut fixed to 
by the studs d and e. The carbon-holder ¢ is|the lamp frame. The arc can by these means be 
accurately fitted into a socket in the frame f and | raised or lowered so as to bring it into focus. 
is provided on its upper surface with teeth cut, In the description of the holophote (page 4 
at right angles to the axis, thereby forming a rack jante) it is mentioned that the box e is provided 
which is in gear with a small internal pinion | with insulated slides and contacts. The slides are 
fixed to the stud d, so that by turning the latter so arranged longitudinally that the plate passes 

















‘the arc as shown, and conveys such a propor-| 





freely pass. It is found when using bare carbons | give reciprocation to a pawl acting upon the ratchet 
‘that the upper one is gradually burnt away along | wheel r, so as to cause the spindle, on which is 
its whole surface in such manner as to make it | mounted the bevel wheel s, to revolve. The bevel 
| wheel s is in gear with two opposite bevel pinions 


| t, t3, which are free on the spindle j, but either 


of which can be clutched to it by a clutch sleeve 
v sliding between them. This clutch sleeve is 
connected to an armature w, between the poles of 
two electro-magnets C, C,, subject to the strain of 
a spring, so that according as the one or the other 
of the two electro-magnets C, Cy is excited, the 
clutch sleeve is moved so as to engage one or other 
of the two bevel pinions ¢, ¢,, causing the screw j 
to rotate in the one direction or the other. The 
coils of the two electro-magnets C, C, are con- 
nected respectively to two contacts 6, 7 on opposite 
sides of an arm 8 which is fixed to the movable 
core of the solenoid D, through which the whole of 
the current supplied to the lamp passes. The 
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core of the solenoid is pivoted about the axis y v, 
and is subject to the strain of a spring in such 
manner that when no current is passing through 
the lamp the arm 8 is in connection with the 
contact 6. Suppose now the carbons are apart and 
the current is turned on. The motor B imme- 
diately starts, and the bevel pinions ¢, ¢., are driven 
in opposite directions on the screw j. At the same 
moment the electro-magnet C, is excited, thereby 
raising the armature w and causing the clutch 
sleeve v to engage the bevel pinion ¢, rotating the 
screw j in such direction as to feed the frames f and i 
together. As soon, however, as the carbons touch, 
the sudden increase of the current in the solenoid 
D causes the arm 8 to make contact on the other 
side with 7, thereby breaking the circuit of the 
electro-magnet ©,, and making that of C,. The 
armature w is immediately depressed and the 
clutch sleeve engages the bevel pinion ¢,, causing 
the screw j to rotate in an opposite direction, 
thereby parting the carbons and striking the arc. 
This action goes on gradually increasing the resist- 
ance of the are until the current in D is reduced to 
such an amount that contact is broken with 7 and 
the screw j is brought to rest. As the carbons 
burn away and the current in D is further de- 
creased, contact is made with 6 causing the carbons 
to feed together again. In this manner the normal 
resistance of the arc is maintained, and when once 
adjusted the lamp requires no further attention 
while the carbons last. For working the lamp by 
hand the handle K is provided, and the internal 
mechanism is protected by sheet metal covers 
screwed to each side of the frame A. The normal 
current supplied to the lamp is 100 ampbres. 

The Siemens electrically controlled holophote, 
Figs. 22 and 23, page 3 ante, was mounted on a 
30 ft. lattice iron mast in the Exhibition grounds, 
and was in connection with the generating station 
by means of a six-cored cable, Fig. 25 shows 
diagramatically the way in which the holophote 
was connected to the station, the dotted lines 
1, 2, 3, 4, 5, 6 representing the six cores of the 
cable. Itis clear, therefore, that the distance be- 
tween the operator and holophote can be increased 
to any desired limit, for this simply means a corre- 
sponding increase in the length of the connecting 
cable. The switchboard used in connection with 


the holophote was made of wood and placed in 


Messrs. Siemens’ office, which formed part of the 
generating station at the Exhibition. It was fitted 
with a carbon-contact switch A, a bi-planar electric 
switch B, B,, and the necessary terminal blocks for 
connecting it with the generator g and the six-cored 
cable already mentioned. The main current from 
the generator, after passing through the switch A, 
was taken to the automatic arc lamp in the holo- 
phote, and back again by cores 1 and 2 (which were 
of sufticient size to safely carry 100 amperes) 
through the external resistance R and so back to 
the generator. The field magnet windings of the 
motors E and F which controlled the movement of 
the holophote respectively in horizontal and verti- 
cal planes, were connected in series with one 
another, the two being placed as a shunt across 
the terminals of the lamp. As soon therefore as 
the switch A was turned on, the motor fields were 
excited and remained so during the whole time 
the holophote was being operated. The armatures 
of the motors E and F respectively were placed as 
shunts across the terminals of the generator g in 
such manner that the currents in each of them 
independently could be made, broken, varied in 
intensity, and reversed by means of an intervening 
arrangement known as a bi-planar switch, and re- 
presented diagramatically on the board at B, B,. 
Two conductors were necessary for each armature, 
and for this purpose cores 3, 4, 5, 6 were con- 
nected as shown in the diagram. 

The holophote is so arranged as to be moved 
right or left in a horizontal plane, or up or down 
in a vertical plane, or by compounding these 
motions, in intermediate planes; the mechanism 
by which these movements are produced being 
controlled by electric currents transmitted from 
the generating station at a greater or less distance 
from the holophote. The bi-planar switch to be 
described is so arranged that by the movement 
of its handle to the right or left, or upwards or 
downwards, contacts are made for transmitting 
the electric currents required for giving the dis- 
tant holophote corresponding movements. 

It will be seen on reference to Fig. 25 that 
the brushes of the motor E, which control the 
turning mechanism of the holophote, are directly 


connected with a circular set of contacts B,, also 
in connection with the terminals of the generator 
G; and that the same remarks hold good with 
reference to the motor F and the contacts Bs. 

The bi-planar switch is represented in plan and 
elevation in Figs. 26 and 27, the set of contacts B 
being arranged on the horizontal slate base C, and 
the set B, on a circular slab D, capable of turning 
about the vertical axis yy. A pair of brushes 
K K are fitted to a lever N, which is fixed 
to the slab D, and consequently turns with it. 
Another pair of brushes H H are fixed to a lever 
L, which is pivoted at o and is moved by the 
handle P. It is obvious, therefore, that by moving 
this handle to the right or left in a horizontal 
plane, or up and down in a vertical plane, 
the pairs of brushes K K and H H respectively 
are moved in corresponding directions, and further 
these movements are capable of simultaneous 
action. The dotted outline of the handle P in 
plan and elevation shows the extreme positions to 
which it can be moved in the respective hori- 
zontal and vertical planes. The position occupied 
by it in Figs. 26 and 27 is termed the middle posi- 
tion, and is such that all electrical communication 
is broken between the generator G and the motors 
E and F. 

To the side of the middle position of each set 
B, B, there are contacts abc, the first of which, 
a, closes the circuit of the motor and generator, 
and the others b ¢ are for the purpose of cutting out 
resistances 7; 7g in order to increase the speed of 
the movement. Any number of resistances can 
be employed according to the range and rate of 
variation of speed required, with a corresponding 
number of successive contacts a b c The switch 
handle P can be moved so as to bring the brushes 
K K and H H respectively to any of these con- 
tacts in order to close the circuits with which they 
are connected, and to determine the speed of the 
movement to be produced. The direction of the 
currents by the conductors with reference to set B,, 
Fig. 25, may be understood from the following 
example : Assuming that the handle P is moved so 
as to bring the one brush K on the contact 6 in the 
lower half of the figure, then the other brush being 
moved to the same extent on the other side will be 
at s. Acurrent from the terminal ¢t, of the gene- 
rator can then take the following course. From ¢, to 
the contact piece c through the resistance 1, to 
the contact b through the brush K to e thence to the 
terminal ¢t, of the motor E. From the other ter- 
minal ¢, to the contact piece f through the brush at 
s to d, and thence to the terminal t of the 
generator. By moving the brush k to the contact b 
in the upper part of the figure the direction of the 
current in the armature of the motor E is reversed, 
thus causing it to turn in the opposite direction. 
The connections for the other set of contacts B, 
being similar to those just described, it is obvious 
that by moving the handle P so as to bring the 
brushes K K to the right or left contacts on the 
base C or the brushes H H to the upper or lower 
contacts on the slab D, the distant holophote is 
caused to move right or left in a horizontal plane or 
up or down in a vertical plane as far as may be 
desired, the handle P being then brought back to 
its middle position. The right and left contacts 
can be made simultaneously with the ? and down 
contacts, and thus the holophote can be made to 
move in planes intermediate to the horizontal and 
vertical planes. 

In the design of the bi-planar switch, Figs. 26 
and 27, Messrs. Siemens Brothers have aimed at a 
simple construction not liable to get out of order, 
and at the same time one which will stand fairly 
rough treatment. The switch, with its con- 
nections, is complete in itself, and only requires 
to be connected up to the respective circuits, to 
facilitate which the terminals T are labelled as 
shown in the figure. The whole switch is mounted 
upon a slate base C, which is grooved underneath 
for the purpose of leading the insulated conductors 
from the different contact pieces to their respective 
terminals. A stout gun-metal tube g is screwed to 
the base C, and. serves as an axis about which 
the plate f, to which are secured the slate pieces 
DD, can turn, At its upper extremity are fixed 
five metal rings insulated from one another, and 
connected respectively to the terminals marked 
1, 5, 6, 7, 10 by conductors passing down through 
the centre of the tube and along the grooves cut in 
the base. The part played by the circular contact 
pieces 1,5,6,7,10 has already been described. They 





are mounted as shown on the slate slabs D D and 





are connected to the rings 1,5, 6,7,10 by means of 
small brushes. In this manner the disc can turn 
about the tube g as axis and electrical connection be 
still maintained between the contact-pieces and the 
respective terminals. At the centre o of the plate 
f, and on either side of it, are cast lugs for the 
purpose of supporting the transverse axis x x about 
which the lever L can be turned. This is con- 
veniently arranged by pivoting about «a a U- 
shaped casting U to which is fixed the handle P 
and the lever L. The latter is made out of five 
layers of sheet metal in order to make it spring 
nicely, and carries at its extremities the copper 
brushes H H from which it isinsulated. Each brush 
bridges over between the inner and outer circle 
of contacts and puts them into electrical communi- 
cation. The frame U carries a stud h which is 
pressed by means of an internal coiled spring 
against a circular surface i provided with notches 
in such manner that when the handle P is in 
middle position or opposite the respective contacts 
on either side, the stud engages one of the notches 
and holds it in position. An exactly similar de- 
vice is provided for the horizontal motion of the 
handle P. To the underneath side of the plate f 
is cast a projection k, carrying a stud / which is 
pressed upon the surface m as in the preceding 
case —the surface being provided with notches. To 
the plate f is also screwed the lever N made 
out of sheet metal in the same manner as L. It 
carries at its extremities the brushes K K from 
which it is insulated—each brush bridging over 
between the inner and outer circle of contacts 
mounted upon the horizontal base C. The ter- 
minals numbered 2, 3, 4, 8, 9 are connected to 
the contact pieces correspondingly numbered by 
insulated conductors placed in grooves in the base. 
It is necessary to state that whereas in Fig. 25 
provision is shown for three speeds by having 
two resistances 7, r,, the bi-planar switch at the 
Exhibition was only arranged for two speeds, a 
fast one for roughly getting the holophote into 
position and a slow one for final adjustment. The 
resistances were made of platinoid and mounted 
on light frames, which were placed in the roof. 
The bi-planar electric switch was invented by Mr. 
E. Wilson, of the Siemens Laboratory, King’s 
College, London. 





A SHORT HISTORY OF BRIDGE 
BUILDING. 
By C. R. MAnners. 
(Continued from page 4.) 

FLoatine or pontoon bridges, of one kind or 
another, have been used for the passage of rivers 
or arms of the sea from a very early period. 
The supporting medium, or pontoon, is formed 
of boats, casks, leather bottles or inflated bladders, 
or any other convenient or suitable material ; 
the roadway is generally of planks supported by 
the pontoons. The earliest bridge of the kind of 
which I have been able to find any mention, is 
that used by Cyrus, King of Persia, about the 
year 538 3.c. In this bridge the pontoons are said 
to have consisted of stuffed skins. Darius, King 
of Persia, threw bridges of boats across the Bos- 
phorus and the Danube, in his war against the 
Scythians about 513 p.c. We have no detail of 
their construction, but they must have been 
pretty strong, as he is said to have taken an army 
of 70,000 men over them. The architect or 
engineer of this bridge was Mandrocles, of Samos. 
Xerxes, King of Persia, had a bridge of boats 
constructed, 481 B.c., across the Hellespont, about 
a mile in length. This bridge has been described 
as being constructed between Sestos and Madytus 
in the Chersonese of the Hellespont, The Phceni- 
cians used a cordage made of linen, and the Egyp- 
tians used the bark of the biblos. A great storm 
destroyed this bridge, which so enraged the king 
that he ordered the heads of the engineers to be cut 
off, 300 lashes to be given to the sea, and a set of 
strong fetters to be thrown into it. Having ad- 
ministered this punishment, and fettered: the un- 
ruly sea, he reconstructed his bridge ona double 
line of boats, 360 on the side next Kuxine Sea and 
313 on the Hellespont side ; the former were placed 
transversely and the latter in the direction of the 
stream or current, to diminish the strain on the 
cables. These boats were secured on each side by 
anchors. Three openings were left for the passage 
of light boats. The cables were of white flax and 
biblos or papyrus, two of flax to four of biblos, 
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united together and all of same thickness. They 


were laid from shore to shore and strained tight by 
wooden capstans. A cubit of cable weighed a 
talent. Timbers were laid across the cables and 
secured to them; these were floored over and the 
roadway formed. A fence was erected along each 
side to prevent the horses looking over into the 
sea. The Greeks employed a bridge of boats in 
crossing the River Tigris, about 400 B.c., in their 
retreat from Persia. 


Alexander the Great, when on the march, occa- | 
sionally carried along with his army a kind of boat | 


divided into portions, and so constructed that it 
could easily be put together for crossing rivers. 
To enable him to cross the Oxus with his army 
(about 327 B.c.) he is said to have constructed rafts, 
made of the hide tents of the soldiers and stuffed 
with dry hay or straw, all the river boats having 
been burnt. Xenophon describes a similar method 
as used by him in his march through the desert, 
when he came to Carmandi, on the Euphrates. 
Herodiam, Lucanus the Roman poet, and others 





pumping out water. One complete bay, or in other 
words one pair of these pontoons, with their due 
amount of roadway, weighed about 2103 Ib. 
Blanchard’s pontoon followed, and was used in the 
British army for some time during the time of 
peace. This was a cylinder cased with tin and 
with hemispherical ends; one bay weighing 1500 lb. 
to 1600 Ib. It was, however, experimented upon and 
abandoned as likely to break down in time of war. 
British engineers seem to have concluded that the 
open form of pontoon, to which Continental nations 
had adhered, are the best. Captain Fowkes has 


‘invented a folding pontoon, or boat, constructed 
| with sliding ribs and covered with waterproof can- 


vas, so that for transport it will close up like an 
accordion. The central interval is 10 ft. t in., the 


,width of roadway is 10 ft., whilst one pontoon and 


one bay of superstructure weighs about 1250 Ib. 
It is not, I believe, altogether satisfactory, being 
rather short in its supporting power. Colonel 


, Blood is, I believe, the inventor of the open form 
_ with decked ends and the sides partly decked where 







































































about the beginning of the Christian era, mention 
the use of casks by the Romans to support rafts 
for the passage of armies. Vegetius also mentions 
that it was customary for the Roman army to carry 
with them small boats made. from the hollowed out 
trunks of trees, with planks and nails and ropes, 
so that a bridge could be quickly constructed. 

In the 4th century, a.p., the Emperor Julian 
used bridges of boats to cross the Tigris, Euphrates, 
and other rivers. These were formed of skins 
stretched over osier frames. 

Coming down to more recent times, the Germans 


in the 17th century constructed pontoons of timber | 


frames covered with leather, and the Dutch used 
similar frames covered with tin. The different 
forms and varieties of material used from time to 
time for pontoon bridges have been numerous. 
Some of the pontoons are open like an undecked 
boat, others are decked over, and others again are 
much in the form of cylinders. It is claimed for 
the closed or decked form, that they cannot be 
submerged by the river, and that only by too great 
a weight being put upon them can they be sunk. 
Amongst its disadvantages may be mentioned that it 
is difficult to keep water-tight, and cannot be used 
as a row-boat if occasion required. 

During the Peninsular War, the British followed 
the custom of Europe and used the open form, but 
afterwards abandoned it, because if large it was 
inconvenient to transport, and if small it was only 
useful in small streams, being liable to fill and sink. 
These pontoons were placed at about 12 ft. 6 in. 
apart, and the width of roadway was about 10 ft. 
General Colleton designed the first substitute for 
the open boat. His pontoon was cylindrical, with 
conical ends and made with wooden staves like a 
cask. General Pasley followed with a pontoon 
like a decked canoe, with pointed bow and square 
stern. These pontoons were made of light wooden 
frames covered with coppered sheets, decked with 
wood, and divided into water-tight compartments 
and supplied with the necessary apparatus for 








the rowlock blocks are fixed. The central interval 
is 15 ft., width of roadway 10 ft., and the weight 
of a single bay is about 2300 lb. 

In America, india-rubber has been used instead 
of the skins, &c., employed by the Greeks and 
Romans, in obtaining the floating power. Floating 
bridges were not, however, confined purely to 
military purposes, nor yet are they always tempo- 
rary constructions. A very primitive bridge, of 
early times, for crossing wet, marshy grounds, was 
formed by tying bundles of rushes together and 
laying them at intervals on the surface to sup 
port boards or planks. 

In Africa floating bridges have been constructed 
of trees and bamboos bound together and forming 
a continuous and flexible roadway, which would 
rise and fall with the river (see Fig. 10). They 
are, however, generally carried away by every 
large flood, and have to be frequently renewed. 

There is a bridge of 130 boats, joined by strong 
iron chains upon which are laid the timber beams 
and planks that form the roadway across the River 
Kau-tcheou-fou, in China. In this bridge two or 
three boats are removable to allow of passage of river 
traffic, and it also carries the custom-house, which is 
built upon it. On the river at Ning-po, in the same 
country, there is another bridge of boats, also so 
constructed that one of the boats and roadway can 
be slipped out to allow of the passage of river 
boats. 

At Rouen a pontoon bridge was constructed to 
take the place of the old Roman bridge which had 
previously existed there. It is about 300 yards 
long. The boats are strong, and firmly moored 
with chains. The roadway is paved with stone in 
the same manner as a street. There are also float- 
ing bridges at St. Petersburg, Presburg, Coblentz, 
Seville, and other places. In 1865 one was con- 
structed at Carlsruhe 1190 ft. long, and of this 
768 ft. are supported on thirty-four pontoons, each 
654 ft. long by 12 ft. wide. This bridge carries 
both a railway and carriage road. 





Many year ago Mr. George Stewart, of Port 
Hope, Canada, constructed a floating bridge across 
a swamp and river between Lake Scugog and Stur- 
geon Lake. Carrying out the idea of the Corduroy 
roads, he constructed a bridge of about three-quar- 
ters of a mile in length. Rafts were formed of 
flatted timber 30 ft. square, connected by six or 
seven longitudinal beams on which transverse 
pieces were laid forming the roadway. The rafts 
were chained together and anchored to large 
boulders in the water. 

Many of the great rivers of India are crossed, on 
the main roads, by floating bridges. Of these I will 
only mention the great Hocghly Pontoon Bridge 
(see Fig 11). The necessity for a bridge over the 
Hooghly at Calcutia, to connect that town with 
Howrah, on the opposite bank, became imperative. 
The great expense of a fixed bridge, the time it 
would require for construction over the deep and 
rapid river,{with a shifting bed, the risk of accident 
by breaking adrift of shipping in cyclones and 
storm waves, gave the preference to a pontoon 
bridge, although it was thought impossible by 
many, owing to the great floods and ‘‘ bores,” and 
the bad holding of the silt and sand. The designs 
were prepared in 1868, and adopted by the Govern- 
ment, and the work was commenced in 1873 and 
the bridge opened in 1874, 

This bridge is 1530 ft. long, and the total road- 
way is 62 ft. wide. Itis carried on twenty-eight 
pontoons, each 160 ft. long by 10 ft. beam, coupled 
together in pairs by timber sills bolted to the decks 
and forming the bottom members of the trusses 
after mentioned to secure stability. They are rect- 
angular iron boxes, with rounded bilges and wedge- 
shaped ends, and divided into water-tight compart- 
ments, and securely anchored fore and aft. Four 
longitudinal wrought-iron girders, 16 ft. apart, 
raised by timber trusses, at a convenient heigh 
above the water for ordinary boat navigation, sup 
port joists 13 in.-by 64 in., placed 2 ft. 4 in. apart, 
and these carry the planking of roadway. Adjust- 
ing ways are arranged at both ends of the bridge 
for connecting with the land in similar manner to 
what we see used on floating landing stages. 
Arrangements are made by which a portion of the 
bridge can be bodily removed for the passage of 
large ships. This structure was the first, and, so 
far as I am aware of, the only bridge of its kind, 
elevated above the water to give headway for the 
ordinary river traftic, and, as it is one of the latest 
and most important of its kind, it forms a good 
termination for this section of the subject. 

(To be continued.) 








MANCHESTER WATER WORKS. 
(Continued from page 748, vol, lit.) 

THE automatic reflux valves on the ascending 
leg of the syphon are of a much simpler character 
than the valves previously described. The bore 
of the pipe is enlarged and is divided by a strong 
cast-iron partition into a number of long narrow 
openings, the length of the openings being hori- 
zontal. Cast-iron doors sufficiently large to overlap 
the openings are hinged so as to cover each opening. 
The doors and openings so far as in contact, are 
faced with delta metal properly scraped up to a 
water-tight fit. These doors are opened by the 
forward flow of the water, but should the flow cease 
the doors close and prevent the return of that 
which has passed. The details are clearly shown 
on the plan and sections (Figs. 136 to 139). Fig. 
140 is a detail of the hinge. These valves are 
anchored to take up the thrust from a back pres- 
sure, while the automatic stop valves, previously 
described, are anchored to take up the thrust from 
a forward pressure. The manual stop valves, on 
the other hand, are anchored in both directions. 

Upwards of 200 air valves are placed on the line 
of piping, always at summits, at some sharp changes 
of gradient and on long lengths of level or nearly 
level lines. The air valves are all ball valves 
and are of two classes. The one, consisting of one 
ball, is arranged for the discharge of air during the 
charging of the main (Figs. 141 and 142). The other 
has not only the outlet for air during charging, but 
has also a heavy ball closing against a very small 
aperture, allowing of the passage of air which may 
escape from the water during its flow through the 
pipes (Figs. 143 to 146). Both descriptions of valves 
are so designed that the communication between 
the main and the outlets can be shut off for making 
necessary repairs to the working parts of the valve 
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by means of a. mushroom valve underneath worked 
from the top by a spindle, thus avoiding any 
interference with the continuous flow of water 
in the main pipe. The ballin both valves is of 
ebonite with a wooden core. The airway of 56 in. 
in the filling valve has a vulcanised rubber disc 
against which the ebonite ball floats to give a 
thoroughly water-tight joint. In the valve for 
carrying off any accumulation of air in the pipes, 
the casing is covered, an aperture of only 3% in. 
being left, and this also has a rubber disc, the edge 
of which is turned inwards (Fig. 145). The valves 
were tested to 200 lb. for ten minutes and proved 
thoroughly tight. 

The air valves situated in fields are covered with 
cast-iron boxes, excluding water, but allowing free 
escape of air and easy inspection, and the replacing 
of the working parts of the valves (Fig. 147 to 149). 
The cover is an ingenious arrangement. It is in 
three parts. The two outer parts are drawn off 
towards the ends, there being a lip on the sliding 
cover and a guiding bar on the top of the casing as 
shown on Fig. 148. The two sliding parts do not 
abut, but they are held in position by a channel 
iron which forms the third part and ishinged. The 
edges of this channel iron fit into grooves in the 
sliding parts. The arrangement enables one man 
to open up the cover without assistance. The valves 
under roadways are covered in with a strong cast- 
fron box (Figs, 150 to 152). The air accumulating 
in these boxes is carried by a 4-in. cast-iron pipe 
to light cast-iron boxes placed in the footways, 
provided with suitable grids for the escape of the 
air and fitted with dirt boxes for collecting materials 
that may drop through from the surface (Figs. 
153 to 156). The casings about the air valves are 
provided with openings to drains for the escape 
of water that may enter them, 

At convenient places along the aqueduct, over- 
flow chambers have been constructed. In a well in 
the centre of the aqueduct there is fitted an ellip- 
tical casting which is carried above the level of the 
bottom of the aqueduct, so that when the water 
attains a height above the normal it flows over into 
the inside of the elliptical casting, which is really 
a well, and thence through cast-iron pipes into 
the nearest stream. The overflow casting has a 
flange on the top, so that the height may easily be 
increased at any time. Adjoining this overflow is 
a drain covered with a mushroom valve to draw off 
the water of the aqueduct when repairs are neces- 
sary. At the south end of the overflow an arrange- 
ment of stop-planks is fitted for stopping the flow 
of water when required and throwing it over the 
overflow. The planks fit into grooves cut in stones 
set in the concrete of the side walls. In the line 
of syphon there are also discharge valves at con- 
venient points. These are of the stop valve type. 
We give illustrations of one for the 36-in. pipes 
(Figs. 157 to 160). In all depressions in the main 
there are cleansing arrangements. 


(To be continued.) 
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The Development of Navies During the Last Half-Century. 
By Captain S. Earpiey-Witmot, R.N. London: 
Seeley and Co., 1892. 

Captain Earpiey-Witmot’s book is somewhat 

before its date—it bearing the imprint 1892, 

although published at the latter end of 1891— 

but it is a trifle late in appearing for its own in- 

terest. Had it been on sale at the bookstalls of 
the Royal Naval Exhibition, doubtless many hun- 
dreds of copies would have been sold. The book 
is in most respects excellent. It is pleasantly 
written, and therefore unpretentious, the matter 
well selected, and the information sound. There 
are only one or two minor points that we have 
noticed, and we have read the book carefully 
through, with the exception of the chapter on 
foreign navies, where the reader is likely to be 
misled, For instance, on page 190 the distinction 
between quick-firing and machine guns is not 
clearly drawn. This, of course, does not proceed 
from want of knowledge, but rather from an inapt- 
ness in setting forth the matter. Again, in regard 
to the Blake and the Blenheim, referred to on 
page 241, the reader would be led to infer, from 
what is there said, that the plan of putting two 
sets of engines on one shaft for working a propeller 
originated with these vessels, whereas the Italian 
Navy antedates ours in this respect. These, how- 
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ever, are trifling matters, they cannot be called 
inaccuracies, and as a whole the author’s views are 
well set forth in a clear and lucid manner. 

The book begins with the sailor's usual plea for 
less attention to the Army and more to the Navy. 
The principle is sound in the abstract, but may be 
urged too far. The pages devoted to the work of 
Sir William Symonds—always the naval officer’s 
favourite, for he was a naval officer himself—are 
well worth reading ; and it will interest many to be 
reminded that the torpedo depét ship Vernon was 
the first large vessel built from the designs of the 
naval captain who became Surveyor of the Navy. 
He must have been a happy man for he ‘‘ refused 
to have his hands tied,” and ‘‘no limitation was 
forced on him.” The much worried directors of 
naval construction of later date will read and sigh. 
The parliamentarian navy-starver, however, seems 
to have flourished even in those good old days, 
although he traded under a different sign, for it 
was not for some time that the first line-of-battle 
ship on the designs of the new surveyor was built. 
One good thing Captain Symonds did ; in 1836 he 
brought something of a standard system into the 
Navy, so that a method of interchangeability was 
established. The different lists of stores has grown 
to 87 in number ; and it is stated that when Nelson 
was off Cadiz he had no less than seven classes of 
74-gun ships, each requiring different spars. It is 
@ pity the system of uniformity cannot be revived 
in the present day. Perhaps it may when we have 
settled down to something like standard classes 
of ships such as existed before steam and armour 
upset all established conditions, and the battle of 
the types began. When one reads how much was 
done by Sir William Symonds, one cannot but long 
for a composite ofticer-constructor in the present 
day. Now the most important part of the Director 
of Naval Construction’s work is diplomatic rather 
than professional ; and, undoubted as are Mr. 
White’s scientific attainments, they are not nearly 
as important to him as the firm determination, with 
which nature has endowed him, to have his own way. 

In considering the lesson taught by the evolution of 
ships inthe pre-steam period, the author comesto the 
conclusion that the next great war will lead to the 
fact being proved that ‘‘ number, not size, is our 
great requirement ; and moderate dimensions will 
suftice to maintain the sea against all comers.” In 
a section devoted to the guns of fifty year ago, it is 
interesting to read that Sir Howard Douglas ob- 
jected to the introduction of shells, among other 
things, on account of their expense. He says the 
expense of shell equipment is enormous. The cost 
of every 8-in. shell box is 11s. 6d. Each one fired 
costs 17s. 43d. including powder. That was before 
Sinope, when we learnt that shells must be used, 
whatever their cost. The introduction of steam into 
the Navy is briefly outlined. Previously to 1830 
our Government possessed only a few small paddle 
steamers, principally employed for the purpose of 
towing ships in and out of harbour. A 46-gun 
frigate, the Active, was fitted with paddles worked 
by the capstan ; and the Galatea, a 46-gun frigate 
also, had paddle-wheels worked by winches. As may 
readily be imagined, this means of propulsion did 
not spread. In 1830 it was determined to add five 
steam paddle-wheel vessels to the fleet. These 
were the Dee, Phoenix, Salamander, Rhadamanthus, 
and Medea. The latter was 206 ft. long and 
220 horse-power (nominal). She carried 300 tons 
of coal and would steam eight to ten knots. These 
steam sloops had three masts, and would sail fairly 
well, with the paddle-wheels revolving freely. The 
next vessels were the steam frigates, familiar to us 
in the pictures of the era of the Crimean War, of 
which the Terrible was a well-known example. At 
the bombardment of Acre in 1840 steam played a 
not unimportant part. 

When the screw was introduced into the service, 
line-of-battle ships had steam machinery placed in 
them. The first two-decker designed for the ser- 
vice was the Agamemnon, launched in 1852. Then 
came the 50-gun screw frigates, of which the 
Emerald, of 237 ft. long, and launched in 1856, 
was anexample. This vessel will possess interest 
to the readers of Captain Fardley-Wilmot’s book 
as being the first vessel in which the author served. 
The Orlando and Mersey were the largest frigates 
built entirely of wood ; too large, in fact, for the 
material. They were 300 ft. long, and launched 
in 1858. The 68-pounder was then the heaviest 
gun carried, but shell equipment was generally 
provided, and appliances for red-hot shot were still 
supplied. 


Reitiyrerre nee 


oe Se a a em 


36 


ENGINEERING 


[Jan. 8, 1892. 








The Crimean War, to which many references are 
made in this part of the book, must have been a 
sad disappointment to the Navy, especially when 
one remambers the enthusiasm with which the de- 
claration of war was received. Although it proved 
very conclusively that Britain cannut are to carry 
on any great contest without a powerful fleet, yet 
there were none of those stirring sea fights in which 
sailors delight. The operations of the fleet in en- 
gaging land defences were seldom profitable, and 
not always successful. The ease with which the 
Navy was manned was, however, a healthy and re- 
assuring fact, and certainly the Naval Administra- 
tion did not display that heart-breaking unreadiness 
and incompetence which disgraced the organisation 
of the sister service. The late Sir Stafford North- 
cote, in a letter quoted, said: ‘‘ We showed in 
the Crimean War both our weakness and our 
strength. Our strength consisted in the elasticity 
of our resources, the temper of our people, the 
length of our purse, and the power of our en- 
durance. Our weakness was shown in the con- 
fusion of our arrangements and the absence of our 
military skill.” . . . ‘* But,” adds Captain Eardley- 
Wilmot, very pertinently, ‘‘he might have added 
that the chief evidence of our strength was to be 
found in our maritime supremacy, which made such 
an expedition possible.” 

The two passages above quoted contain the para- 
mount lesson of the Crimean War, a lesson which 
England now can less than ever afford to neglect. 
Almost the greatest military virtue of a nation is 
pega eer and if this be true of past times 
iow infinitely more true is it of the present day. 
‘The elasticity of our resources,” ‘‘ the length of 
our purse,” these are, indeed, a tower of strength 
if we will use them; but if we wait for the day of 
battle, the time for their exercise will be past. 
During the Crimean War a line-of-battle ship was 
built, launched, armed, and equipped in nine 
months, Then every fair-sized iron works could 
be made an arsenal for the founding of cannon. 
There were no wonderfully intricate weapons such 
as torpedoes, no highly specialised machinery such 
as hydraulic loading gear, no quick- firing or 
machine guns requiring machine tools exclusively 
for their production, no 18-in. armour-plates only 
to be obtained from two firms, nor the thousand 
other details of greater or less magnitude, but each 
necessary, which go to make up the modern war 
vessel. We have no precedent to go upon as to 
the duration of a naval war fought under the con- 
ditions of the present day, but every indication 
points to the fact that, like modern land contests, 
it would be short, sharp, and decisive. As our 
sonditiun is when war is declared, by that must we 
stand or fall. ‘‘The power of endurance,” that 
other national virtue of which Sir Stafford North- 
cote spoke, will avail nothing if we are not wise in 
time; unless it be to bear our sorrows with be- 
coming meekness. 

Happily, during the last few years we have been 
more prudent than is our wont; but the time is 
near when our wisdom will be again put to the 
test. Before the next naval programme is intro- 
duced, let us hope that Captain Eardley-Wilmot’s 
true saying will bo spread abroad: ‘‘The chief 
evidence of our strength is to be found in our 
maritime supremacy.” 

A good deal of space is given to the Crimean 
War, and will be read with interest by a genera- 
tion now approaching middle age, to whom the 
operations and the names connected with them 
bring back many a youthful reminiscence. There 
is, among others, one more lesson which is to be 
learned from it, the difficulties of alliance for hos- 
tile purposes. The French and English commands 
hampered each other ; of that there is no doubt ; 
and some persons of extreme views went so far as 
to say that we could have do.e the business better 
single-handed. Possibly there were those of a 
similar opinion across the Channel. ‘The matter is 
comforting to us, for we need only fear a strong 
alliance against us, unless we neglect our duties 
more shamefully than we have done of late 
years, and alliances ever show stronger on paper 
than in action. Referring to this matter, the 
author says: ‘‘One supreme chief is necessary to 
sucsess. and should we ever engage in any mari- 
time alliance again, there must be one head recog- 
nised by both States, and invested with full authority 
over the whole force.” The difficulties in carrying 
out such an idea would doubtless prove insuperable 
in the case of two nations anything like equal in 
strength and prestige. That is a good thing for 





England. There is yet one more lesson to be 
taken from the Russian War of 1854 before we leave 
the subject. The attack on Cronstadt, an opera- 
tion which would have changed the whole aspect of 
the contest, was not carried out because we had no 
vessels of a draught suitable for the operation. 
‘‘This omission,” the author says, ‘‘strongly in- 
fluenced the course of events.” The incident points 
to the necessity of a fleet prepared for all services. 
It is a lesson which, happily, does not require as 
strongly enforcing as it did a year or two ago, but 
it is one which must be kept ever in mind in 
these days of rapid change and ever-active inven- 
tion. 

Continuing the history of the Royal Navy, we 
find the Birkenhead was the first iron war steamer 
built in this country. She was constructed in 
1845 at Laird’s, and was, as will be remem- 
bered by her tragic and glorious end, afterwards 
made a troopship. We are apt to scoff at those 
naval officers, who, forty years ago, pronounced 
iron to be a rraterial unsuitable for the construction 
of warships, but they had reason on their side if 
the reports of trials made at the time are to be 
credited. At Portsmouth in 1851 iron plates 2 in. 
thick were fired at from a 32-pounder. ‘‘ The effect 
was most ominous. Not only were the iron splin- 
ters produced by the shot passing through the side 
of a destructive nature, but it was found that the 
shot broke up in perforating the plate, and became 
an additional cloud of splinters too numerous to be 
counted. The experiment was repeated, with the 
addition that the iron was backed with 5 in. of oak. 
A similar result ensued, but wooden splinters min- 
gled with the iron. When wood alone was tried 
the splinters were trifling as compared with iron.” 
The introduction of shell fire and the consequent 
adoption of armour plating putmatters on a different 
footing. The first idea of protecting ships with 
iron is credited by the author to Colonel Paixhans, 
the French officer who was mainly instrumental in 
substituting horizontal shell fire in place of shot ; 
and who thus suggested both the disease and the 
remedy. In 1825 he expressed an opinion that 
ships might be ‘‘cuirassed against cannon shot.” 
Thirty years later, in the floating batteries of 
Napoleon III., the suggestion was translated into 
actual fact by means of 44 in. of armour and 17 in. 
of wood backing. We followed with three similar 
vessels, the Thunderbolt, Erebus, and Terror, 
which arrived in the Black Sea in October, 1855. 
The 44 in. armour was found effective for protec- 
tion against the ordnance of the day, and the 
French wooden armour-clad La Gloire—a_ two- 
decker cut down — together with our own iron built 
armour-clad, the Warrior, was the natural result. 

From this time forth the chief incidents in the 
development of the armour-clad battle-ship are 
traced by the author with a perspicuity which is 
calculated to keep the interest alive, even of those 
who are acquainted with the facts. Examples are 
given of typical ships, and the main points of new 
departure are pointed out and discussed. The book 
contains a large number of excellent and well- 
chosen engravings, which help to elucidate the 
text. Many of the full-page illustrations are ad- 
mirable examples of the fashionable process plates 
taken from instantaneous photographs. Especial 
reference may be made to the picture of ‘‘The 
Rodney steaming and firing,” which is a process 
— The photograph has been taken from the 

ridge, and shows the forward barbette with its 
two guns, and the fore deck. Over the latter the 
water is swirling and foaming amongst anchors, 
cables, davits, the capstans and other fittings, in a 
manner highly suggestive of what occurs when 
ships of this class are steamed hard intoasea. A 
reflex wave is being dashed from each bow, a mass 
of foam and transparent water, a really beautiful 
example of photographic art. Some little distance 
ahead the surface of the sea is flecked by the un- 
burnt cubes of powder, whilst in the distance is the 
enemy, clearly shown, for it is evident that picture 
represents an incident in some of the recent naval 
manoeuvres. The Italian cruiser Piemonte steaming 
at high speed, the wave profile being well shown, 
is another good photographic production ; whilst a 
Yarrow first class torpedo boat and the Ariete 
going at full speed, form excellent matter for illus- 
tration. The latter picture is of greater interest, 
as the original photograph was taken by Mr. 
Thornycroft himself, and has perhaps done more 
duty for illustration purposes, since it first appeared 
in our pages, than any other of its kind. It should 
be pointed out in connection with the torpedo boat 





question that Mr. Thornycroft was the pioneer of 
the torpedo boat, a fact it is but fair to point out; 
which Mr. Yarrow, his chief and most successful 
rival, has never failed to recognise. The expression, 
on page 200, ‘‘In the mean time Messrs. Thornycroft 
had constructed,” &c., would be apt to convey a 
different opinion. 


Vital, Social, and Economic Statistics of the City of Glas- 
gow, 1885-1891, with Observations Thereon. By JAMES 
Nicor, City Chamberlain. Glasgow: James Mac’e- 
hose and Sons, 

It has been the custom every five years for the 

City Chamberlain of Glasgow to present to the 

Corporation statistical facts illustrative of the pro- 

gress of the city, and in the case of an important 

industrial and progressive community like Glasgow 
such a custom is most fitting. It is equally appro- 
priate that the work should he published for public 
perusal, The book before us deals with six years, 
the extension of the period of survey being decided 
upon to enable reference to be made to the most 
important event of the municipal history of the 
city within recent times, the annexation in Novem- 
ber last, by mutual consent, of five suburban 
burghs and eleven residential districts. In this 
way there were added 5750 acres, a population of 

91,232, the assessable rental being 596,645. There 

are still one or two outside burghs which really 

form a part of the city, and probably they also will 
come within the city boundaries before many years 
have passed. The extended city has an area of 

11,861 acres, a population of 656,946, and a rental 

of over 4,000,000/. The districts which must. ulti- 

mately be merged in the city will make the totals 

15,659 acres, 770,471 of a population, and a rental 

of 4,500,000/. sterling. To the stranger these 

really represent the city of Glasgow, as it is hard 
to appreciate which is the city and which the sub- 
urban burghs. 

Mr. Nicol states that, in every department of 
the city’s wellbeing —municipal, commercial, artistic, 
and philanthropic—evidences of conspicuous ad- 
vance present themselves; and he offers most 
interesting details of the advances and of the im- 
provements made. For freer and fuller locomotion 
within the city and suburbs, facilities have been 
and are being provided. During the past few 
years, the City and District Railway through the 
centre of the city, and the railway encircling the 
northern part of the city, as well as the Cathcart 
Railway to suburbs south of the city, have been 
opened for traflic; the Central Station and the 
approaches on the Caledonian system have been 
widened, and new stations provided ; an extension 
of the North British Railway to the east end of the 
city is nearly completed ; and the Central Railway 
passing through the city from east to west and ex- 
tending to Dumbarton, 15 miles distant, is in course 
of construction. New harbour steamboats have 
been completed, and conduct a ten minutes’ service 
up and down the four or five miles of harbour, 
while, for the purpose of long desired cross-r:ver 
communication below Glasgow Bridge, a ferry 
steamer, with elevating deck, has been constructed ; 
and tunnels now being constructed under the river 
will afford the alternative of an underground pas- 
sage across the river. Six -bridges have been 
erected and opened, or decided upon, three across 
the Clyde and three across the Kelvin. The Cess- 
nock Dock for extending the harbour accommoda- 
tion and for keeping the shipping within moderate 
distance of the centre of the city, has been vigor- 
ously prosecuted ; the construction of the new 
graving dock, the largest in the country, is 
advancing, and the Elderslie Rock, so long a 
hidden obstruction in the channel of the river, has 
been removed. It has been decided, too, to 
deepen the channel, and to meet modern require- 
ments in marine engineering, a 130-ton crane is 
being erected principally for placing engines in 
new steamers. Since these engineering works have 
been described at length in ENGINEERING this 
reference may be sufficient to show the progressive 
spirit of the times. 

During the period comprised in this survey, the 
new City Chambers have been e ected, the works 
for augmenting the water supply have been actively 
prosecuted ; powers have been obtained for the use 
of electricity for lighting and for tramway traction, 
and for the working of these directly by the Cor- 
poration ; the Botanic Gardens have been acquired 
by the city, the Cathkin Braes Park has been pre- 
sented by a generous citizen, a new park has been 
prepared for in another district, and additions 
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have been made to the Alexandra and Kelvingrove 
Parks; the banks of the upper part of the Clyde at 
Glasgow are being renovated, a third refuse de- 
spatch works has been erected; the Mitchell Li- 
brary has been re-housed, St. Andrew’s Halls have 
been acquired by the Corpogation, the City Hall and 
Bazaar have been renovated and lighted by electri- 
city, various new police offices have been built ; 
great extensions for theaccommodation of the foreign 
cattle trade have been made at the harbour, the 
Fish Market has been enlarged, and many other 
improvements carried out. The volume is rich in 
historical narrative, including a succinct account of 
the Glasgow Exhibition and of the industries of that 
city. The work is certainly a valuable one, as much 
for the admirable manner in which it is arranged as 
for the information it conveys. 
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THE COLUMBIAN EXPOSITION. 
(Continued from page 713, vol. lit.) 

THE most recent advices from Chicago inform us 
that the progress of the works and buildivgs for the 
Columbian Exposition of 1893 is, in all respects, 
satisfactory. In a letter we have recently received 
from the Bureau of Construction, the writer says: 
‘* Although we have all been so long studying the 
various plans in the Construction Department, I 
can safely say that we have none of us yet grasped 
the great scale on which the coming Exhibition has 
been laid out. The heroic size of the buildings 
themselves has only lately dawned upon us since 
some of them have begun to loom up in their per- 
fected outline. As with the buildings so it is 
with each part of the great work. The large scale 
of the enterprise has begun to take form. Last 
May the site of the Exposition of 1893 was one 
unbroken level, with stakes showing where the 
buildings were to be placed. To-day those build- 
ings are well advanced, and 614 acres of waterways 
have been dug out to an average depth of 53 ft., 
and the various docking places for the elec- 
tric launches, and other boats that will ply 
on the waters, have been completed. At the 
present time there are 3250 workmen on the grounds 
and buildings and 133 miles of contractors’ railway.” 
The vast size of the undertaking will, no doubt, 
have its drawbacks, not only to every branch of the 
executive, but also to the public, in spite of the 
railways and other means of circulation that will be 
provided for them. Amongst them there will be 
an intramural electric railroad, five miles in length, 
that will run round the grounds and connect with 
the principal buildings. But on the other hand it 
must be remembered that large as the buildings are, 
they will be none too extensive to receive the 
almost innumerable exhibits from the United 
States, to say nothing of the rest of the world; 
every State in the union will require a very large 
area in which to display its collective exhibit, and 
these collections will be independent of the great 
army of manufacturers and industrials who will 
also be represented. When the buildings are com- 

leted their admirable designs will dissemble to a 
arge extent their vast proportions, and it will be 
from physical fatigue, rather than from a power to 
estimate dimensions, that the visitor will realise 
the scale on which the Columbian Exposition of 
1893 has been laid out. Another reason for the 
great extent of the Exhibition lay is the fact that 
—the size of the buildings being unavoidable—it 
became an absolute necessity to have sufticiently 
spacious grounds to serve as a suitable setting for 
their architectural beauty. Before referring to the 
Machinery Hall, of which we publish a two-page 
plate this week, as well as an engraving on page 
46, we may say a few words about the water 





supply and sewage system, both of which are ona 
scale commensurate with the rest of the work. 

The water supply will be taken from the Hyde 
Park Tunnel of the existing water works company, 
and will be delivered by pumps located in the 
Hyde Park Water Works, capable of supplying 
24,000,000 gallons perday. The water will be con- 
ducted to the grounds through a 36-in. main, and 
will be distributed through mains varying from 
30 in. to 8in. in diameter. There will be alto- 
gether about 20 miles of water pipe in the park and 
plaisance, about one-half of which is now laid. In 
connection with the water supply, it may be men- 
tioned that the owners of a mineral spring 90 miles 
from Chicago, intend laying mains from the source 
of supply to Jackson Park, and furnishing the 
drinking water that will be required. 

As regards the sewerage system the rain water 
will be conducted through vitrified pipe sewers 
directly to the lagoons or lake surface. Water 
from the walks and passages will be conducted to 
wellsand pumped thence directly to Lake Michigan. 
The drainage from water-closets, kitchens, c., 
will be discharged into Shone ejectors located in 
and around the buildings, and pumped by com- 
pressed air furnished from a central station to 
cleansing tanks, where precipitants will be used, 
clear water allowed to flow away into the lake and 
the sludge compressed in filter presses and burned. 
The cleansing tanks, of which there are four, will 
each hold about 250,000 gallons and a maximum of 
6,000,000 gallons of sewage will be treated in a day 
of twenty-four hours. The total amount of sewer- 
age main pipe of all kinds will be about 20 miles, 
of which 9 miles are now laid. 

Fire protection will be afforded by direct pres- 
sure as well as by steam fire engines, extinguishers, 
and other local appliances. In addition to the 
engines giving a general supply, there will be set 
in the power house on the grounds, Worthington 
engines of a capacity of 40,000,000 gallons per day, 
arranged with suitable: valves so that water taken 
from the lagoons may be delivered into the mains 
at high pressure ; hose will be arranged at each 
hydrant inside the buildings, and stand-pipes will 
be run up throughout all buildings to the roofs 
with hose connections at each floor and roof, all 
provided with hose. In addition, it is intended to 
locate four steam fire engines in the grounds, to 
provide a fire boat, and to furnish through the 
buildings in convenient locations fire extinguishers, 
pails, &c. All this will be under the charge of an 
efficient patrol drilled in the practice of use of 
machines. 

THe Macuinery Hatt. 

The two-page plate, as well as the engraving on 
page 46, give a good idea of the external appear- 
ance, as well as of the internal arrangement of this 
great building, which will cover an area of 17 acres 
with itsannexes. Fig. 14 is a view of the end ele- 
vation facing on the Grand Avenue, and Fig. 15 is 
the side elevation nearest the lake. The principal 
entrance is that flanked by the two towers, shown 
in Fig. 14, and on this side the gable ends of two of 
the arched galleries will be visible over the loggias 
connecting the centre with the corner pavilions ; 
the end of the third central gallery will be hidden 
by the screen wall over the portico. In Fig. 15 it 
will be seen that the main portico at the side, and 
which is semicircular in plan, is treated much in 
the same manner as the front entrance ; the extent 
to which the galleries are lighted from above is 
also indicated ; these skylights, which are highly 
ornamented, extend nearly the whole length of 
the galleries on each side of the transept, 
only a short distance at each end being finished 
as a covered roof. Side lights will be abundantly 
furnished by the long row of windows running 
round the building above the loggias, the top of 
which will furnish a broad gallery for the public at 
the same level as that of the gallery inside the 
building. The top of this gallery will be covered 
by a flat roof as shown on Fig. 16. At the right- 
hand side of Fig. 15 is seen the commencement of 
the Machinery Hall Annexe, a building covering 
more than 6 acres, and of simple design, though 
harmonious in treatment with the main building. 
Fig. 16 is a transverse section taken partly through 
the transept of the Machinery Hall. This view 
shows the form of hinged arches adopted for the 
galleries, and details of which will be given subse- 
quently. The three low domes over the transept 
are carried on iron framing connected with, but 
rising above the level of, the gallery trusses ; the 
figure also irdicat’s the form of the portico at one 





end of the transept, and of the flat-roofed aisle 
running round the building. Fig. 16 is a longitu- 
dinal section, indicating thearrangement of purlines 
and the circlular truss employed beneath the domes ; 
these correspond with the trusses used in the main 
galleries. 

We may add here a few words on the power 
station which will be contained in the building we 
are describing. There will be installed at the 
World’s Columbian Exposition one of the largest 
energy converting plants in the world. It will con- 
sist of boilers having a water evaporating capacity 
per hour equal to 25,000 horse-power ; of compound 
condensing steam engines generating electricity to 
the extent of 18,C00 horse-power ; of driving line 
shafting and isolated exhibits of about 2000 horse- 
power; of air compressors for sewage ejection and 
various purposes, about 3000 horse-power ; and 
of pumps of about 2000 horse-power. In the Ma- 
chinery Hall, the south aisle, 650 ft. by 100 ft., 
will be devoted to engines and dynames generating 
electricity for lighting and power. Immediately 
south of the Machinery Hall will be the boiler- 
house in which the larger boiler plant will be in- 
stalled. Its size will be 450 ft. by 100 ft. To the 
east of the boiler-house will be the large Worthing- 
ton pump-house, in which will be placed four 
Worthington compound high-duty pumps each of 
different types, having a combined capacity of 
40,000,000 gallons in twenty-four hours. South of 
the Machinery Annexe and west of the boiler-house 
will be the construction machine shop. This will 
be fully equipped with the most modern tools and 
appliances, and will have in connection with ita 
pattern shop and blacksmith shop, with drawing- 
room, and will be so planned as to represent the 
most modern practice in model shop work. In 
the Machinery Hall wil be six lines of shafting, 
each about 1300 ft. long. These will drive various 
exhibits and will be operated by engines dis- 
tributed through the hall. This power plant, as 
well as the steam heating of the Administration 
Building, Horticultural Building, and Fisheries 
Building, comes under the jurisdiction of the de- 
partment of the Mechanical Engineering of the 
Bureau of Construction. In addition there are 
referred to this department all questions pertaining 
to mechanical engineering of whatever nature. lt 
has been found necessary, in facilitating construc- 
tion work on the grounds, to erect a temporary 
plant in which are located five engines having an 
aggregate capacity of 700 horse-power, as well as 
the three Worthington pumps for fire protection, 
with a capacity of three million gallons in twenty- 
four hours, already referred to. These are furnished 
with steam by two 300 horse-power Babcock and 
Wilcox boilers, and are kept running night and 
day. The enginesare used for generating electricity 
for lighting and power transmission. There is also 
being erected a temporary machine and blacksmith 
shop for such repair work as is always necessary 
during construction where there is so large an 
amount of machinery in one place. These engines, 
pumps, boilers, and all appliances in temporary 
machine and power plant have been furnished by 
the manufacturers free of cost to the Exposition, 
which shows the interest that is being manifested 
throughout the country in this undertaking, es 
manufacturers from all parts of the United States 
are represented. 

It may be mentioned in connection with this part 
of the subject that Messrs. Siemens and Halske, of 
Berlin, have applied for space and work for a 1500 
horse-powcr direct coupled electric generator to be 
wound for any voltage that may be desired Ly the 
Electric Department of the Construction Bureau, and 
also space and work for a 1000 horse- power electric 
motor. The electrical section will therefore be 
largely represented by one famous European firm 
at least. 

As the present intentions of the Executive point 
to an installation of 7000 arc lamps and 120,000 
incandescence lights, and as electric lighting will 
only absorb a part of the energy generated, it will 
be seen that there will be ample opportunity for a 
large number of electrical ¢ngineers. 

(To be continued.) 








Minerats in New Soutu Wates.—The aggregate value 
of the mineral output of New South Wales in 1890 was 
5,283,8401., showing an increase of 503,474/, as compared 
with 1889, Labour difficulties caused a reduction of 
353,760/. in the value of the coal outyut Jast year. The 
extraction was, however, 3,060,876 tons, The prcduction 
of gold in 1890 was estimated at 127,761 cz. valued at 
469, 2851, 
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On the present and opposite pages we publish plans 
and sections of a large new ferry-boat recently con- 
structed for the Hudson River service of the Pennsyl- 
vania Railroad Company. As our readers are aware, the 
terminal station of this railwayis on the New Jersey side 
of the Hudson River, and all passengers from or to New 
York must cross the river. To do this in the most 
expeditious and pleasantest manner is of considerable 
importance, and the ferry-boat traffic on the Hudson 
has grown to enormous proportions fur passengers and 
vehicles, as well as for general freight, which is con- 


“ CINCINNATI.” 


UPPER CABIN 





the detailed returns. In the north-eastern ports we 
include the Tyne, Wear, Tees, Hartlepool, Blyth, and 
| Whitby. The Clyde stands alone, and completed 
| 341 vessels, excluding small craft, and the total 
| tonnage was 335,076 tons. On the north-east coast 
|the output was 349 vessels, the tonnage being 606,362 


| tons, The totals for several years are appended. 


| 1891. 1890, 1889. 1888, 

| tons. tons. tons. tons. 
North-eastern ports .. 606,362 675,880 717,709 506,996 
Clyde .. aa .. 835,076 353,719 335,201 278,970 


veyed across the river on boats provided with railway | It is interesting to note that while the decrease on 
tracks on which the wagons are placed, and bulk is) 1890 is 5.25 per cent. in the Clyde district, it is over 
only broken on arriving at the railway depots on the | )9 per cent. in the north-eastern district, while when 


New York side, where the wagons are again loaded 
for outgoing freight. There are many of these 
depéte on the long city water front, and the naviga- 
tion of the train-laden boats is one of the numerous 
interesting and curious sights in New York Harbour. 
We shall publish in our next issue further illustra- 
tions of the Cincinnati; meanwhile we may say that 
she has seating accommodation on her two decks for 
nearly 500 persons, and space for twelve teams and 
wagons ; that she is a departure from the usual ferry- 
boat practice in being driven by a screw propeller at 
each end, instead of by side wheels, and that during 
a recent trial trip, the results obtained were wholly 
satisfactory. The hull of the Cincinnati was built at 
the Crescent Shipyard and Iron Works, New York, 
and the engines were constructed by the Pennsylvania 
Railroad Company, at their Hoboken shops. 





SHIPBUILDING IN THE UNITED KINGDOM 
IN 1891. 
(Continued from page 9.) 
ScoTLAND. 

THERE was a time when the production of the 
yards on the Clyde exceeded that of the ports on 
the north-east coast of England, but that is no longer 
the case. It is a favourite comparison, so that it may 


as well be given thus early in our consideration of 





|compared with 1889 there is in the one case no de- 
| crease, and in the other a decline equal to 15 per cent. 
This difference is due to the fact that Clyde builders 
lay themselves out more distinctly to construct ships 
than do the north-east coast firms. This year, as we 
have already pointed out, there has been a great increase 
in the proportion of sailing ships to the total, and it 
is therefore easy to understand the decrease in the 
north-eastern ports. There only 47,600 tons of ships 
were turned out, while the sailing tonnage on the 
Clyde was 107,251 tons. The percentage of sailing 
tonnage to total in the latter was 32 and in the former 
7.9 per cent. This is probably the explanation of the 
greater decrease on the Tyne, &c., as compared with 
that on the Clyde, where, indeed, the production was 
lessened considerably owing to the long strike in mid- 
summer, to which reference was made in a preceding 
article. Otherwise the total would not have been 
much less than in the previous year. 

The decrease is but 18,000 tons, the measurement of 
half a dozen vessels, but last year’s total is 85,000 tons 
less than in 1883, and 56,000 tons less than in 1884, the 
two years of phenomenal activity in the Clyde trade. 
Of course the value of the work does not compare 
equally well, owing to the great preponderance of 
sailing ships and cargo steamers. Probably instead of 
a decrease of 5.25 per cent. as in the tonnage, the 
value is 15 per cent. less than last year. We have 
already given the percentage of sail to total. Itis in 








excess of recent years, for in the two preceding years 
it has been but afourth or a fifth, now it is a third. 
Thisis a characteristic feature of periods following 
upon activity. Steamer building more readily col- 
lapses. In 1882, for instance, sail made 19 per cent. of the 
total ; in 1884 it was 26.3 per cent., and in 1887, when 
the tide of depression reached the ebb on the Clyde, 
the production being only half what it was last year, 
the proportion was 22. per cent. Last year, it will 
therefore be seen, was specially remarkable for the 
great sailing ship production. Of the ships launched 
there were several of great size. The largest was the 
Maria Rickmers, of 3813 tons, and to it reference will 
be made later. Messrs. Russell also built for Messrs. 
Bruce, of Dundee, the Intertrossach, of 2710 tons. 
One-half of the ships launched were over 2000 tons, 
and made sme-thiohe of the total. In 1885 the largest 
ship was 3377 tons, in 1890 the France was 3784 tons, 
but Germany has now the distinction of having the 
largest ship afloat. 

Germany indeed has been the best of foreign clients 
to the Clyde, having taken 16,400 tons of the total, 
while Norway and Sweden took 10,900 tons; France 
7500 tons, Austria and Italy 5200 tons, Denmark 2100 
tons, the other nations on the list including America, 
West Indies, Russia, Spain, and Honolulu. For 
various foreign companies in which British capitalists 
are largely interested, principally South American and 
the Colonial, nearly 50,000 tons were built. In ali 
26.72 per cent. of the tonnage was for abroad. This is 
rather less than in the two preceding years, when the 
proportion was slightly more than a third. In this 
decrease, as in others, the Clyde is not alone; but itis 
noteworthy that the Tyne has a larger proportion of 
foreign tonnage to credit than the Clyde, although 
the difference is but half a ton per 100 tons. 
A larger proportion than usual of the Clyde- 
built tonnage is owned in Scotland, 133,000 tons or 
40 per cent. ; Glasgow found the cash for 85,000 tons 
or 26 per cent., while Greenock owns other 8.6 per 
cent. Of the remainder of the total London 
took 44,500 tons, or about 14 per cent., Liver- 
pool 24,500 tons, or 7.3 per cent. In all there 
were for England 97,000 tons, or 28.8 per cent., 
while Ireland provided orders for 5500 tons. The 
large lines seem to be taking advantage of the low 
rates. The largest amount of tonnage launched for 
any one firm was three vessels of 16,204 tons for the 
British India Steam Navigation Company, of Glasgow. 
Last year that company had 28,286 tons built, which 
was the largest aggregate for one firm since 1873, 
when the Pacific Steam Navigation Company had 
28,895 tons built on the Clyde. 

Six warships were launched on the Clyde, four for 
the British Government, three by the London and 
Glasgow Company, and one by Messrs. Thomson ; 
a cruiser for the Canadian Government by Messrs. 
Fleming and Ferguson, Paisley, and a_ cruiser 
for Customs protective duty in Egypt by the Ailsa 
Company. There were ten paddle-wheel steamers 
of 5196 tons—considerably. less than in recent years. 
Two of these were for the cross Channel service, 
and the others were for river passenger service, 
principally on the Clyde. Screw steamers for mercan- 
tile purposes formed about one-half of the entire ton- 
nage launched, while in 1890 and 1889 this class of 
vessel formed two-thirds, and in 1883 fully three- 
fourths. Dredgers, hopper dredgers, and hopper 
barges ———— only 5090 tons, scarcely half the 
amount of this class of vessel built in the previous 
year. They were chiefly for England, France, and 
South America. Yacht building has been exceptionally 
brisk, no less than 11 steam yachts and 40 sailing 
yachis having been launched. 
yacht—the Foross, of 1081 tons—was for a Russian 
nobleman ; and the largest sailing yachts—the Irene, 
for Prince Henry of Germany, and the Thalia, for Mr. 
J. A. Inglis, Glasgow, the two former from designs by 
Mr. G. L. Watson, and the latter by Mr. William 
Fife, Jun. 

The engines built on the Clyde make up an aggre- 
gate of 332,906 indicated horse-power, which is about 
11 per cent. less than in the previous year ; but rather 
more than in the two preceding years. When it is 
noted that the steam tonnage is about 35 per cent. less 
than in the previous year, this is gratifying so far as 
marine engineers are concerned. The difference is made 
up by the large increase in the number of vessels 
fitted with new engines in lieu of the old compound 
type. Of the total indicated horse-power, 90,481 
were turned out by firms who do not themselves build 
ships. Thesefor the most part were for Clyde-built 
ships. Messrs. J. and J. Thomson fitted their en- 

ines principally to vessels built at Belfast. Messrs, 

oss and Duncan sent 3060 indicated horse-power 
abroad, and Messrs. Rankin and Blackmore sent one 
set abroad and another to South Shields; while 
Messrs. Hutson and Corbett principally supplied the 
Grangemouth firm. Clyde builders, who are also 
engineers, in addition to fitting their own steamers 
with engines, refitted other steamers to the extent of 
63,800 indicated horse-power. The production of 
machinery is give in the next column, 


The largest steam 
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Indicated Horse-Power of Engines. 

1°91. 1890, 1889. 

LHP. LH.P. LEP. 

All Scotland 371,996 415,895 342,077 275,315 
Clyde 332,906 374,324 306,156 258,495 


Marine Engine Production by Scotch Firms. 


1888. 
1.H,P. 





1839. 


1891. 


Firm's Name. Set. 
| 


| LEP, LH.P. 





Fairfield Company, Govan ‘ 
London and Glasgow Company,}| 
Glasgow... = o- | 6 | 


29,750 


6,700 
; 20,000 
: 3 9,150 
af 7,800 | 23,200 


J. and G. Thomson ae 
Muir and Houston, Glasgow* 
Scott and Co, Greenock .. | 
D. and W. Henderson and Co,! 
Partick es os oe -+| 
R. Napier and Sons, Glasgow 
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Those marked with an asterisk do not build ships. 

Returning to shipbuilding, we note that Messrs. 
Russell and Co., who have three yards in the Port- 
Glasgow and Greenock district, head the list of Scotch 
firms for the fourth or fifth time in succession, but this 
may probably be the last occasion on which they will 
have this distinction, as by mutual arrangement there 
has been a dissolution of partnership and the yards 
have been divided. Last year the firm produced 34 
vessels aggregating 56,667 tons. The only firm in the 
kingdom having a greater total for the past year is 
Messrs. Harland and Wolff, but even then Messrs. 
Russell hold the record for the largest output, for in 
the previous year they produced 34 vessels totalling 
70,370 tons. This is nearly 14,000 tons more than in 
1891. The falling off is due to the firm having built 
fewer steamers. They only built six of 4747 tons, 
against eight of 19,736 tons in the previous year. Last 
year there left the works a single-screw steamer, four 
twin-screws, and a paddle steamer for service on the 
Clyde. The firm really set themselves out to build 
ships, and of these they completed 28 of 51,920 
tons, against 26 of 50,634 tons in 1890. The great 
rapidity and cheapness with which the firm turn out 
their work is said to be due to the fact that they 
build groups of vessels of the same size, so that 
the initial work is reduced to the minimum. We note 
that six of the large vessels do not vary more than 
10 tons, from 2279 to 2289 tons, and they are owned 
by four separate firms. So with other groups. The 
six we have referred tu are four-masters, as also a 
vessel of 2709 tons, while the largest ship, the Maria 
Rickmers, has five masts. She is of 3813 tons, but 
carries 5700 tons deadweight. She is, therefore, the 
largest sailing ship afloat and is to be engaged in the 
rice trade. As vessels on their routes to the Kast often 
get into calms, this vessel will have auxiliary engines 
of the triple-compound type, of 650 horse-power, to 
give her a speed of from 7 to 8 knots an hour. These 
are being supplied by Messrs, Kinnaird and Co., and 
we hope to have something to say of them when the 
vessel is completed. Of Messrs. Russell’s total 20,964 
tons were for foreign clients, or 37 per cent. of total, 
which is considerably above the general percentage on 
the Clyde—26.72 per cent. ; 23 per cent. were for Eng- 
land (London and Liverpool) and the remainder, 40 
per cent,., for Scotland, 

It is not surprising, in view of the preponderance of 
sailing tonnage, to find that another ship-constructin 
firm is second on the Clyde list—-Messrs. Connell ma 
Co., Scotstoun, who have produced some notable craft 
in their day. Their product includes twelve steel 
sailing ships varying from 1100 to 2290 tons. The total 
is 21,170. Three of the vessels were for Hamburg 
owners (24.5 per cent. of the tonnage), and the re- 
mainder, with oae exception, are Scotch owned. The 
production by Messrs, Scott and Co., Greenock, is 
represented by 17 vessels of 20,959.20 tons and engines 
of 21,705 indicated horse-power. This total is the 
highest in the firm’s history. The list shows a 
varied class of vessels. It includes a racing yacht 





of 24 tons to designs by Mr. G. L. Watson, two 
ships of 2256 and 2230 tons, and 14 steamers, in- 
cluding several twin-screw steamers. The engine pro- 
duction includes a set for H.M. ironclad Hercules, 
the power being 8500 indicated horse-power. Messrs. 
Denny, of Dumbarton, come next on the list, their 
total being 18,036 tons, all for home or colonial 
owners, They have added an electrical department 
to their works, and constructed an electric launch 
during the year, The vessels included a steamer 
of 6150 tons, the fourth largest launched in the 
kingdom, and another steamer of 5324 tons. The horse- 
power of the steamers launched totalled 13,120 indi- 
cated horse-power ; but Messrs. Denny re-engined 
several vessels, bringing their total to 17,120 indi- 
cated horse-power. Last year they were second on 
the list, their total being 15 vessels of 28,599 tons, and 


engines of 13,250 indicated horse-power, so that there | —- 


is a largedecrease. Messrs. Stephen and Sons, Lint- 
house, completed seven vessels of 18,022 tons, including 
three Clan liners, an Atlantic liner of 4456 tons, a fifth 
steamer for the general trade, and two ships. The in- 
dicated horse-power was 12,000. Messrs. Barclay, 
Curle, and Co., the firm which has given the nation 
its Director of Dockyards, completed seven vessels of 
17,931 tons, including two small steamers for the West 
India and Pacific Steamship Company. The others 
were ships, and all for Scotch owners. The engine 
roduction of the firm shows a decrease from 13,800 
-H.P. to 6000 I. H.P. 

The London and Glasgow Company has made a pro- 
gressive move under the management of Mr. J. W. 
Shepherd, in respect of production and of dividend earn- 
ing, for following upon an expenditure on plant the com- 
panyhas attained the gratifying stage of dividend-pay- 
ing. They are now to be ranked amongst the builders 
of British warships, as the production includes three 
steel and wood-sheathed cruisers, the Indefatigable, 
Intrepid, and Iphigenia, each of 3600 tons and 9000 
I.H.P. The other three vessels were for China. The 
total is 17,000 tons and 30,600 indicated horse-power. 
This probably represents the most important year’s 
work ever accomplished by the company, and is 
greater than in several preceding years. Messrs. 
Thomson, Clydebank, also launched a cruiser—the 
third of three twin-screw second-class cruisers ordered 
by the British Government—the Tribune, of 3500 tons 
and 9000 indicated horse-power. They also launched 
two Brazilian steamers, and supplied a new engine 
to the City of Paris, in lieu of that which was de- 
stroyed in the unfortunate accident. The total is, 
therefore, 7540 tons and 23,800 indicated horse-power. 
Messrs. Henderson and Co., Partick, launched five 
steamers of 16,378 tons, the largest being an Allan 
liner of 4907 tons and 3500 indicated horse-power. 
Two Anchor liners, Furnessia and Bolivia, were 
fitted with triple-expansion in lieu of compound 
engines, so that the total horse-power was 21,500. 
This is greater than in recent years ; but the tonnage 
produced is less than in 1890, when it totalled 21,354 
tons. In 1889 it was 11,748 tons. 

The return made by the Fairfield Company is again 
remarkable, principally for the great engine produc- 
tion, the total being 45,900, while the tonnage of 
vessels launched is 12,793 tons, the measurement of 
five vessels, These included a sailing ship of 2807 tons, 
in which steel was used more extensively than usual 
(see vol. lii., page 749). It is interesting to note that 
the last sailing ship built by the Fairfield Company 
was in 1876, in which year they built two barques. In 
each of the two years preceding two ships were 
included. The steamers comprised a vessel of 5256 
tons, and of 3500 indicated horse-power for the Nord- 
deutscher Lloyd,a fast twin-screw and a paddle steamer, 
both for the Channel service, anda screw steamer for 
China. In addition to the engines for these, totalling 
15,400 indicated horse-power, there were constructed in 
the extensive works twin engines of 13,500 I.H.P, for 
H.M. Hawke, a sister ship to the Edgar, and engines for 
four Castle liners. The firm have on hand, in addition 
to a fast paddle steamer for service on the Thames, the 
two new Cunarders which are designed to be the largest 
and fastest vessels on the Atlantic. The hull of the tirst 
vessel is in frame, and the second is also being rapidly 

ushed on, and in a few weeks will be in frame also. 
With the engines and boilers, also, good progress is 
being made. This first stage of the work was put 
through very quickly. The castings and forgings are 
unprecedentedly heavy pieces, but the plant at Fair- 
field is specially adapied’ for such work. The ease and 
rapidity with which these are being manipulated can 
be imagined, when it is mentioned that the engines for 
the first ship are already being fitted up in the erect 
ing shop, the first set being well advanced in this de- 
partment. 

Messrs. Inglis, noted yacht builders, had the dis- 
tinction of constructing for Prince Henry of Prussia, 
brother to the Emperor, a 40-ton composite yacht, 
which in her sailing proved worthy of the tradi- 
tions of the firm. They also completed a steel screw 
yacht, the Oriental, of 372 tons, which with engines 
of 600 indicated horse-power, attained 13 knots. The 
other vessels Jaunched included two 15-knot steamers 


of 5440 tons and 5000 indicated horse-power for the 
British India Company, and a steamer for the Nor- 
wegian passenger trade. Messrs. Napier and Sons 
completed four steamers of 11,763 tons, with engines 
of 19,220 indicated horse-power, the most important 
being the Orient liner Ophir, illustrated and de- 
scribed in recent issues. This is the largest merchant 
steamer built during the year. At present, too, the 
firm have ready to fit on board the engines of 12,000 
indicated horse-power for a first-class cruiser building 
in their yard, and which will shortly be launched, 
In the appended Table we give the output of all the 
Clyde firms during the past and two preceding years, 


Production of Principal Clyde Shipbuilding Firms. 


Name of Firm. 1891. 1890. | 1889, 


tons tons tons 
56,667 | 70,370 | 46 500 
21,170 18,012 15,020 
20,959 | 15,882 | 20,630 
18,036 28,609 | 25,230 
7 | 18,022 | 16,841 | 18,430 


19,496 | 12 760 
3,600| 8,660 
21,354 | 11,748 
33,705 | 23.830 
2'267 11,554 | 8'304 
11,763 | 6,680 | 11,640 
11,594 5,280 | 10,344 
113565 | 12/292 | 11,267 
| 10,186 | 5,851) 5,312 


40 | 14,860 | 12,316 
86 | 16,318 | 16,461 
| 5,507 
2,315 
| 8,771 
3,300 
5,166 
3,375 
su0 
4,558 
| 5,700 
| 6,269 
965 
| 2,054 
1,517 
4,434 
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The vessels in hand now on the Clyde represent little 
more than eight months’ work, for while the total 
tonnage does not fall far short of the year’s output, 
many of the vessels are in an advanced stage of con- 
struction. The battle-ship which Messrs. J. and G. 
Thomson are constructing, and the first-class cruiser 
being built by Messrs. Napier for the British Govern- 
ment, are still represented in the total; but there is 
more than a probability that both will be launched 
by the early summer of the present year. The construc- 
tion at Fairfield of two large steamers for the Cunard 
Company is, as we have said, being advanced rapidly. 
A shallow draught paddle steamer, to attain a speed of 
183 knots an hour, is also being constructed by the com- 
pany for the Victoria Steamboat Association, London. 
At Dumbarton, in Messrs. Denny’s yard, other two fast 
paddle steamers are under construction—one for the 
Société Cockerill, of Seraing, and the other for the 
Stranraer and Larne Steam Packet Company. At 
Greenock Messrs. Caird and Co. have on hand four 
large steamers for the P. and O. Company, and two for 
the Greenock Steamship Company. A new Capercailzie 
is being constructed by Messrs. Barclay, Curle, and 
Co., Limited, Whiteinch, for Sir John Boa With 
these exceptions the work is unimportant. 


OTHER Scorcu Ports. 

On the Forth 39 vessels of 39,415 tons were launched. 
Although in the previous year the number of vessels 
was two more, the total is 4000 tons less. In 1890 
the aggregate was 35,433 tons ; in 1889, 32,829 tons; 
in 1888, 9238 tons; and in 1887, 8714 tons. The 
total has never been so large as in the past three 
years. Only 334 tons of shipping were of iron, and 
there was in addition a composite yacht. Fifteen 
vessels of 25,355 tons were sailing ships, representing 
64 per 100 of the total, while in the previous year the 
sailing was only 28.4 per cent. of the total. About 
the same percentage was for foreign owners, 13,777 
tons, or 35 per cent. The following gives the totals 
for three years : 





1890. 
Name of Firm. 





No. | Tons. 


20 | 18,362 | 
| 8,584 

5 | 2,720 

6} 800 
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Hawthorns, Leith .. wi 
Mackenzie and Co., Leith ... 
Cran and Co., Leith .. | 
S. and H. Morton, Leith 
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680 


4,080 


"6 4,967 
On the Tay there is a small decrease on the pre- 
vious year, but with that exception the tonnage 





launched is greater than in any year since 1883, when 
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it was 25,276. The year’s output is represented by 
15 vessels of 21,817 tons. Of these only three of 5374 
tons were sailing ships, but in the previous year there 
were but two sailing ships. Three small steamers, 
totalling 3154 tons, were of iron, making the propor- 
tion rather larger than in some other parts of the king- 
dom. The foreign built vessels totalled 8100 tons, or 
37 per cent. The Table which follows gives the pro- 
duction for each yard for three years : 





1891. 1890. 1889. 
Name of Firm. an ee 
| 
No. Tons. |No.. Tons. Tons. 
Gourlay Brothers and Co. .. 7 | 9481 | 4 | 10,596 8333 
W. B. Thompson, Limited :. 5 | 6962 | 8| 8,463 | 3470 
A. Stephen and Sons.. 3 | 5374 2) 4,415 158 





At Aberdeen there were launched thirteen steamers of 
an aggregate gross tonnage of 6724 tons, against 15 of 
9228 tons in 1890. The decrease in the tonnage—2504 
tons—would have been much greater had the output 
not included the Thermopyle of 3715 tons. This 
vessel was not only the biggest built this year, but 
the largest ever launched at Aberdeen. Her total cost 
was about 72,000/. She was built by Messrs. Hall, 
Russell, and Co. to the order of Messrs. George Thomp- 
son and Co., Aberdeen and London, and was intended 
for the Australian passenger and cargo trade. Of the 
13 vessels launched all, with three exceptions, were 
registered in Aberdeen, the others being owned in 
London and Liverpool. The following gives the totals 
for the yards in the district : 


| 














| 1891. 1890, 1889. 
Name of Firm. | a 
| | 
|No.| Tons. No. Tons. Tons. 
Hall, Russell, and Co. --| 7) 548t 8 | 5684 | 5776 
J. Duthie and Co. 5 1243 | 3 1949 380 
A. Hall and Co. _ 1595 


| 3320 





The engine production of each Scotch firm is given in| 4 


a preceding Table. 
(Zo be continued. ) 








THE DANGER OF CIRCULATING BOILERS. 

Tue following reference to recent explosions of 
circulating or kitchen boilers may be of interest to 
some of our readers. 

The explosion took place on Christmas Day at the 
residence of the Rev. C. S. Newham, Vicar of Pres- 
tolee, near Bolton, and its results were serious. The 
kitchen fireplace was thrown down and the débris 
scattered about the room, while several doors were 
blown away and a window in the adjacent study was 
blown out. A nurse girl, who was in the kitchen at 
the time, received severe injury from which she 
shortly died. 

At the coroner’s inquest Mr. Eaton, a plumber, and 
father of the deceased, gave evidence to the effect that 
the boiler, with its connecting pipes, was quite unfit 
for the purpose for which it was y saa and described 
itas a ‘‘death trap” to those living in the house. 
It was made of cast iron, sealed at the top with a 
crown plate of iron, and was only fit to be used on the 
low-pressure system. Hot-water boilers on the high- 
pressure system were, asa rule, provided with a circu- 
lating cistern or cylinder, but in this case neither was 
provided, and as the connecting pipes were in an ex- 
posed situation, and not in any way protected from 
the weather, they were liable to be attacked by frost. 
This was precisely what had occurred ; the pipes were 
frozen up, and, as there was no outlet for the steam 
which was generated, the boiler burst. The pressure 
was sufficient to cause even a much stronger boiler to 
explode. Witness did not think blame attached to 
Mr. Newham as he was probably ignorant of the real 
state of the boiler, which was as bad as it could 
possibly be. 

Mr. Newham in his evidence stated that a new 
kitchen range was fixed in October, 1890, but he did 
not remember being told that a new boiler was re- 
quired, or he would have putone in. A similar explo- 
sion had occurred at a vicarage where he was staying 
some time ago, and he was under the impression in 
that case that the boiler was made of copper. Witness 
expressed his sincere regret that the present explosion 
had occurred, and his deep sympathy with the parents 
of the deceased girl. 

Mr. Entwisle, a neighbouring builder, agreed with 
the opinion of the first witness as to the defective 
arrangement of the boiler and circulating pipes. The 
cause of the explosion was, he thought, the want of a 
circulating cylinder placed overhead, immediately 
above the fireplace. Prior to the occurrence he had 
told Mr. Newham that the boiler was not constructed 
on good principles, and advised him to be careful in 
its use. 

Mr. Hodgkiss, another builder, stated that the 
boiler was put in through him by a plumber in 1889. 
He saw it before being fixed, but it was designed and 











constructed by the plumber. Witness, however, 
passed it as all right, since it was constructed as 
boilers were then constructed, and as allowed by the 
Corporation of Bolton. He considered that the 
principle on which the boiler was made was a good one 
at the time, but Mr. Eaton questioned this. He 
would not now put in a similar boiler. 

After some ether evidence had been given, the 
coroner said he had no doubt the boiler was ona bad 
principle when fixed, but the only thing that could 
now be done was to endeavour to prevent such occur- 
rences in the future. He thought greater supervision 
should be exercised over plumbers than was at present 
the case, for such supervision was certainly very neces- 
sary. There should undoubtedly be some corporate 
official, or other properly qualified person, to inspect 
such boilers and their connecting pipes when fitted in 
houses. 

The jury added the following recommendation to 
their verdict: ‘‘That with a view of preventin 
similar accidents in the future, the jury cmalinaael 
that all domestic hot-water supplies should be provided 
with a circulating cylinder, or some such other circu- 
lating medium, and that some supervision is necessary 
under competent authority.” 

It was decided to send copies of this recommenda- 
tion to the varions public bodies in the district. 

Another instance, of a somewhat similar character, 
occurred only this week, when a boiler exploded at the 
residence of Lieutenant-Colonel Paley, 6, Grosvenor- 
gardens, killing a footman, William Vincent. From 
the evidence given at the coroner’s jury it seems that 
the pipes supplying the boiler were carried outside 
the house, and were imperfectly protected against 
freezing, with the result that the water supply was 
stopped by the hard frost of the preceding night. In 
other respects, Mr. Edward Atkinson, mechanical 
engineer to the London County Council, considered 
ba the arrangements of this boiler were not at 

ault. 

A perusal of the above may perhaps draw attention 
to the fact that a danger sometimes exists, though 
uite unknown, in connection with ordinary house- 
hold boilers as well as with steam boilers, and that 
due care in the construction and arrangement of such 
boilers, with their. necessary complement of circu- 
lating pipes, is necessary for safety. Every winter 
at the recurrence of frost a number of explosions 
occur—frequently attended with loss of life—from 
hot-water boilers in use at private residences, churches, 
public buildings, &c., owing to the outlets being 
sealed up with ice, so as to lead to a dangerous 
accumulation of pressure which can only make its 
escape by tearing the boiler asunder. Nearly a quarter 
of a century ago Mr. Lavington Fletcher, the chief 
engineer of the Manchester Steam Users’ Associa- 
tion, drew public attention to this matter, and pointed 
out that such explosions were not due—as is too often, 
even now, supposed—to a sudden thaw and the rush of 
cold water into a red-hot boiler, but to the gradual 
accumulation of steam pressure owing to all the out- 
lets being completely choked with ice, this pressure 
ultimately reaching a point which the boiler was not 
able to withstand, so that an explosion was the 
inevitable result. Mr. Fletcher further recoin- 
mended the adoption of a small deadweight safety 
valve fixed directly on, or close by, the boiler, and 
this advice he has frequently repeated in the public 
press when the frosty weather renewed the danger. A 
large number of these safety valves are now in use on 
such boilers. They are inexpensive, are readily applied, 
and can be easily tested and kept in order. Plumbers 
invariably recommend the adoption of a cylinder, but 
explosions have occurred even where this advice has 
been taken, while cases have been met with where the 
copper cylinders themselves have collapsed or burst, with 
very destructive consequences. Explosions, too, have 
occurred from these circulating boilers in the summer 
months, and have then been due to the communica- 
tion being cut off by the closing of step taps, whereby 
an excessive pressure has been produced just as effec- 
tually as by the choking of the pipes with ice. A 
safety valve would relieve the boiler of this surplus 
steam, and in every case, whether a cylinder is em- 
ployed or not, such a valve should be applied. 
Were this done, many a householder would be saved 
much anxiety, and a domestic panic on the appear- 
ance of a severe frost weal be avoided, while 
those who are ignorant of danger would not be liable 
to be rudely awakened to a sense of their insecurity 
by a violent explosion. 

The advice given by the jury, that the construction 
of circulating boilers should be under some competent 
supervision, certainly deserve sattention. When a 
house is to be built, plans have to be submitted to 
the local authorities and passed by them before the 
work can be proceeded with, and the question is at 
least worthy of consideration whether the design of 
household and circulating boilers, with their arrange- 
ment of flow and return pipes, should not also be 
submitted to some properly qualified body. 

Further, we see no reason why explosions of this 
character should not be investigated by the Board of 








Trade in the same way that steam boiler explosions are 
investigated. Lives are lost, and those who suffer are 
totally unaware of their danger. Were a searching 
inquiry made, and the results widely published, 
greater attention would be called to the matter, and 
we do not doubt that advantage would result. 





NOTES FROM SOUTH AFRICA. 

Durban Harbour.—The harbour works of Durban are 
now solely under the direction of Mr. Cathcart Methven, 
formerly a pupil of Mr. Kinipple, Westminster, whose 
monolithic system of constructing sea walls is being fol- 
lowed at Natal. Mr. Kinipple may possibly visit South 
Africa professionally, his opinion on the protection of 
Algoa Bay being desired at Port Elizabeth. 


Tug for Durban.—Durban has a small flotilla of twin- 
screw tugs and coasters, which will soon be reinforced 
by another craft of that type, built at Dumbarton, by 
Denny Brothers, for the service of the Union Steamship 
Company. She is beamy and powerful, and about 150 ft. 
long. 

8.8. ‘‘Scot.”—-The R. M.S. Scot has just made another 
good run to Southampton of 15 days and a fraction from 
the Cape, averaging about 17 knots. On her next out- 
ward trip the engines will be in charge of Mr. Fraser, 
who is well known on the Clyde and elsewhere. 


The Orange Free State.—The advices from South Africa 
report large wheat crops in the Orange Free State, so 
that the proposals to build lines by private enterprise 
towards Kimberley and South Basutoland are regarded 
with favour. The outlook of the State mineralogically 
and financially is bright, while agriculture makes steady 
strides and is prosperous. 


Prospects in the Transvaal.—A convention concluded 
between the Transvaal and the Cape Government gives 
the colony running powers to Pretoria until the end of 
1895, the Cape delivering goods at depdts in the capital 
and in Johannesburg. Every effort is to be made to 
accelerate the completion of the Vaal River Bridge, and 
it is hoped that locomotives will enter Pretoria about next 
June, advance being rapid. 


Gold from the Rand.—The increased output of gold 
from the Rand is shown by the fact that a bank at 
Johannesburg recently displayed ingots weighing in the 
aggregate over one ton, the show exciting some enthu- 
siasm as indicative of an early and permanent expansion 
of the Transvaal mining industry. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 30th ult., the steamer Alcede went 
down the Clyde on her trial trip, and at the measured 
mile on the Gareloch the speed attained was 9} knots per 
hour. The vessel is 105 ft. long and 20 ft. beam, with 
carrying capacity of 180 tons. She has been built to the 
order of Messrs. Milne and Co., Montrose, by Messrs. 
Scott and Co., Bowling, and her engines, which are of 
the compound surface condensing type, with cylinders 
12 in. and 23 in. in diameter by 18 in. stroke, with boiler 
made for 120 lb. pressure, have been constructed by Mr. 
William Kemp, Glasgow. 





The first of two large cargo steamers built to the order 
of the Peninsular and Oriental Steam Navigation Com- 

any, was launched on December 30 from the yard of the 

aval Construction and Armaments Company, Barrow. 
The Malacca, as the vessel is named, is built of steel to 
Lloyd’s highest class, and has been specially designed for 
the carrying and manipulation of large cargoes, and in 
addition has accommodation for about 30 first-class pas- 
sengers. Her dimensions are: 385 ft. long between per- 
pendiculars, 45 ft. breadth (moulded), and 31 ft. depth 
(moulded), with a gross tonnage of 4000 tons. She 
will be propelled by triple-expansion engines of 2500 
indicated horse-power, capable of maintaining a steady 
speed of 11 knots at sea with 5900 tons deadweight on 
board. The vessel has two complete steel decks, and the 
bottom is fitted for carrying water ballast on the cellular 
double-bottom principle. Mr. G. Watson Manuel, superin- 
tendent engineer of the Peninsular and Oriental Com- 
pany, speaking at the luncheon which followed, remarked 
that the his company had now determined to build a 
fleet of cargo-carrying steamers., The high-class pas- 
senger steamers now-a-days were built on such fine lines 
that it was impossible for them to carry much cargo. 





AMERICAN COMMERCIAL ENTERPRISE.—There is a move- 
ment on foot in America to have the system of postal 
money orders and parcels post introduced into all the 
republics of both North and South America, with the 
view primarily of facilitating commerce between the 
United States and the other republics. The systems at 
present only exist in a few of the countries, and the lack 
of direct banking facilities, the high rate of exchange, the 
cost and risk of sending — in the mails, and the 
enormous cost of shipping small packages by express, 

ractically prohibit what Americans believe might deve- 
oe into a large and profitable trade if the conveniences 
desired were afforded. The International Bureau, 
formed as a result of the recent American Conference, 
has taken up the movement, and as the American Secre- 
tary of State and Government officials of all the re- 
publics are at the head of it, there is every prospect of 
the parcel post and money order system being introduced. 
It would be very desirable to have Britain included in 
this system of international postal money orders, but 
assuredly Americans would not assist our entry. 
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THE MARQUE 


THE above engraving shows clearly the mechanical 
details of the design of the Marque feathering 
propeller. A solid collar is formed on the base of 
each propeller blade, and below this again is a 
toothed pinion ; the propeller boss, within which are 
suitable recesses with bearing surfaces for the collars, 
is made in halves and bolted together by longi- 
tudinal bolts in the usual way; the outer Pos of the 
propeller boss, not shown in the engraving, is of 
spherical form. Each blade is actuated by a rod 
supported in guides or bearings where necessary, and 
terminating in a toothed rack, which gears with the 
pinions on the base of the blades. The rods are con- 
nected toa disc, revolving between guide or thrust 
plates, which are bolted together as indicated in the 
engraving, and by moving them forward or backward, 
the straight rods, by the racks at the end of them, 
actuate the propeller blades, causing them to rotate 
and assume oor desired angle with the centre line of 
the propeller shaft. 








indicating about 500 horse-power, which is now nearly 
ready for service. 

The Perfect Feathering Propeller Syndicate of 22, 
Billiter Street, London, E.C., are introducing the 
invention in this country, and in many parts of Europe. 








HIGH-SPEED ENGINE AND DYNAMO. 


On the opposite page we illustrate a high-speed 
engine and dynamo constructed by Messrs. Easton 
and Anderson, of 7, Whitehall-place, London, and 
Erith, Kent. This plant was used at the Royal Agri- 
cultural Society’s Show at Doncaster in testing the 
machinery in the dairy, and constituted a distinct 
innovation, as well as an improvement, on the appli- 
ances previously employed for the purpose. The 
separator, or whatever might be the machine under 
trial, was driven by an electric motor fed by a current 
from the dynamo we illustrate. A record was made 





In the example selected for illustration, the neces- 
sary movement is imparted to the guide or thrust 
plates, by —— them to rotate along a short length 
of a square threaded screw, formed on a portion of the 
propeller shaft, by suitable gearing, or by an endless 
pitch chain, which is worked either by hand, or by a 
steam steering gear according to the size of the vessel. 
To meet special cases the feathering gear can however 
be actuated without interfering in any way with the 
stern tube or shafting, although naturally a direct | 
thrust from the guide plates is to be preferred. 

The propeller illustrated is of small dimensions, and | 
the details are, of course, varied somewhat to suit | 
large vessels, the principle however remaining the 
same; the blades are generally built up of steel or | 
phosphor-bronze sheets on a strong cast-steel frame, 
and are in relative proportion longer and narrower 
than those shown in the engraving. Means also are 
provided of automatically varying the steam supply 
to suit the angle of the blades, so as to prevent the 
engines racing when the pitch of the blades is reduced 
beyond a given point ; and by a small wormwheel and 
gear, not shown in the engraving, the exact angle 
assumed by the blades is indicated on a dial at any 
part of the vessel. 

It will be noted that the propeller blades being 
entirely independent of one another, no strain is thrown 
on the feathering gear if one or more of them should 
be carried away. 

Several steam launches and small yachts have been 
fitted with the propellers, and have now been running 
some time, and it is stated with satisfactory results ; 
one of them is, we hear, now in the Thames for trial, 
and an extended series of trial runs with another 
vessel on the Scheldt, has been made by the officials 
of the French and Belgian Governments, Other 
trials made b 
on the Seine, hi 


the French Government engineers | 
ave led them to fit a propeller, at 
their own expense, to one of the dockyard tugs | 


of the volts and ampéres used, and from this the 
| power expended was p ae ey the motor having been 
| previously carefully calibrated by means of a brake. 
|So delicate was the test that the observers could 
| detect the presence of a warm bearing in the separator 
| from the change in the readings of the ammeter. 

The engine is carefully balanced to enable it to run 
at the very high speed of 500 revolutions per minute. 
|The cranks are opposite each other, and the moving 
parts connected with the two pistons are of the same 
weight. The result is complete absence of vibration, 
and exceedingly quiet running. Very liberal lubri- 
cating arrangements are fitted to provide for long 
runs, while uniformity of speed is provided for by a 
Pickering governor. The high-pressure cylinder is 
4in. in diameter, and the low-pressure cylinder is 
7 in. in diameter. The stroke in each case is 4 in. 

The dynamo is designed to feed sixty lamps of 16 
candle-power each, the current being 60 ampéres at 
50 volts. The armature is of the drum type. The 
peculiar feature of it is that grooves are planed in 
the laminated core from end to end, and in these 
grooves the conductors, which are of ribbon section, 
are laid. Slips of insulating material are laid between 
| the coils and the dovetailed mouths of the grooves 
are closed with bone or vulcanised fibre, or other 
dielectric. At each end of the core there are fitted 
|non-magnetic covers, At the commutator end the 
cover is like a truncated cone, and incloses the connec- 
tions completely. One end of the cone is supported 
on the end plate of the armature, and the other end 
ona ring on the commutator. A bell-shaped cover 
incloses the conductors at the other end of the arma- 
ture. The result is that the conductors are com- 


pletely encased, protected from all mechanical injury, | 2 


| and positively driven. They can neither be displaced 


nor abraded. The conductors on the magnet coils are 


coverings, These dynamos are made in sixteen sizes, 





kinds of pig iron. 





SCREW PROPELLER. 
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of which seven sizes are designed to feed more than 
100 lamps, the largest serving for 600 lamps. 

Messrs. Kaston and Anderson are showing machinery 
of this type at the Crystal Palace Electrical Exhibi- 
tion, which will open to-morrow. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 27, 1891. 

THE average production of steel rails, of standard 
sections, per month in the United States has been 
100,000 tons. At present there are contracts booked 
for about 300,000 tons. Estimates as to the business 
that may be done during the first thirty days of the 
new year vary from 75,000 tons to double that amount. 
Inquiries have been made at the various rail mills for 
fully 300,000 tons, and the volume of business that 
will be done will be measured by the tendency of prices 
early in the year. Many railroad corporations will 
hasten in their orders if a decided upward tendency 
manifests itself. The pig iron output is in round 
figures 190,000 tons per week, and despite this extra- 
ordinary production and consequent moderate accumu- 
lation, prices have not been disturbed, simply because 
a heavy demand is counted upon after January 1. There 
is a general hesitancy among buyers, but at the same 
time if a general buying should set in, prices would 
harden, notwithstanding there is capacity enough to 
fill any probable demand for crude or finished iron. 
English spiegel is quoted to-day at 27.50 dols.; New 
York steel billets, 25 dols. at mill; beams and channels, 
3.10 cents. Large sales of Lake Superior ingot copper 
were made at 10.50 dols. The iron trade is strong, 
when account is taken of the fluctuation through 
which it has passed. The coal mining interests have 
had a most prosperous year. The building trades fall 
slightly behind 1890, 

December 31. 

Within six months the weekly output of iron has 
been increased 20,000 tons, and by April 1 the in- 
crease will probably reach 30,000 tons, making the 
weekly production 200,000 tons, or over 10,000,000 
tons per year. The uncertain element in the situation 
is the railroad demand. If 4000 or 5000 miles of new 
road should be built, present capacity would be 
crowded, and prices would be accordingly benefited. 
Steel rail capacity has been only half employed this 
year. While there would be increased activity at 
mills, it is not yet known whether there will be such 
an expansion as will give prices in all iron and steel 
lines an upward tendency. Prices are firm for all 
Bessemer is dull. Steel billets de- 
clined in price 2 dols. during the year. Car builders 
are paying 14 cents per pound for iron ; boilermakers, 
cents for steel plate, to 2} cents. Locomotive 
builders have booked many orders this month, and 


| have inquiries in for supplies. Plated and structural 


likewise carefully protected from harm by metal | ironmakers are working on recently received speci- 


fications for large bridge and elevated railroad require- 
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HIGH-SPEED ENGINE AND DYNAMO. 
CONSTRUCTED BY MESSRS. EASTON AND ANDERSON, LIMITED, ENGINEERS, LONDON. 
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with 1,536,084 in the corresponding eleven months of 
1890. The revenue collected in the first eleven months of 
1891 was 260,200/., as compared with 256,500/. in the 
corresponding period of 1890. 





MancueEsTerR Sup CANAL.—The Manchester Guardian 
| is informed that an important step in the administration 
| of the affairs of the Ship Canal has been decided upon by 
the Executive Committee. After the death of the late 
Mr. Walker,’ the directors of the company, in coming to a 
settlement with the trustees under Mr. Walker’s will, 
continued in their service the engineers of each section of 
the canal, as well as those under the supreme control of 
Mr. Leader Williams, and the two sets of engineers thus 
became the servants of the Ship Canal Company. A notice 
| to terminate their engagements has now been served 
| upon the whole of the chief officials, with the exception 
of 3 Mr. Leader Williams, and this notice is to expire on 
| March Ist next. This will leave the Executive Committee 
| with a free hand to complete the works by contract or 
| otherwise, or to re-engage as many of the officials as they 


A A i sas | deem necessary. Several of the sections of the canal 
ments. The situation is much better than a year ago, ; products during the next five months which it would oon bay pu te that it will deuhtieen oe pthc me | 


or than during any time since, because of the evidences be no easy matter to meet promptly. | the better plan to finish them out of hand with the com- 
at hand of the early presentation of large require- | | pany’s own men, but in others an entirely new contract 
ments. Those who are familiar with the sudden| Garay Norruern TeLxoraPu ComPany.—The number | will, it is believed, lead to a great saving in the estimated 
changes which overtake the industries here would not | of telegrams despatched by this company in the first eleven | expenditure. The consideration of these steps will next 
be surprised to see a demand for mill and furnace! months of 1891 amounted to 1,677,679, as compared | engage the attention of the committee, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence of 
the new year holidays, the past week has been a very 
broken one in the local pig-iron market. Last Thursday 
there was only the forenoon meeting of the ‘‘ring” on 
’Change, and even then only a very few dealings were re- 
ported. Prices, however, were somewhat firmer. Busi- 
ness was done in Scotch iron at 47s. per ton. The settle- 
ment prices at the close were—Scotch iron, 47s. per ton ; 
Cleveland, 38s. 14d.; hematite iron, 47s. 104d. per ton. 
Friday and Monday were both completely blank days. 
After having had their usual holidays the members of the 
‘* ring’ met on Tuesday forenoon, but there was very 
little attempt made to do business ; indeed, not a single 
transaction took place during the course of the forenoon, 
but the tone was rather harder, and values were quoted 
fractionally higher. There was a quiet business done in 
the afternoon, but it only amounted to a few thousand 
tons, which changed hands at practically no alteration of 
prices. At the close the settlement prices were—Scotch 
iron, 47s. per ton; Cleveland, 38s.; hematite iron, 48s. 
yer ton. As it had been given out that the Scottish 
ronmasters’ Association statistics as to production, 
consumption, exports, and stocks of Scotch (including 
hematite and basic) pig iron for the past year, would 
be made known in the Exchange in the afternoon, there 
was a keen desire to learn what the various totals 
amounted to. It was found that the year’s production 
only reached 674,425 tons, thus showing a decrease 
of 123,908 tons as compared with the make of 1890. 
The total consumption in foundries and in the finished 
iron and steel works appeared to be only 394,580 tons, 
whereas in the preceding year it amounted to 766,395 tons, 
thus showing a decrease of 371,815 tons under that head. 
The total amount of pig iron shipped abroad or coastwise, 
or sent by rail to England, was 313,613 tons, against 
454,333 tons, and showing a decrease amounting to 
140,720 tons. Under the combined heads of total con- 
sumption and exports the year’s falling off amounted to 
512,635 tons. In Messrs, Connal and Co.’s public warrant 
stores the stocks amounted on December 31 to 900,957 
tons, and the stocks in the makers’ yards showed up to 
78,720 tons at same date; but over all the stocks decreased 
during the year to the extent of 33,768 tons. At the close 
of the year there were 76 blast furnaces in actual opera- 
tion, and the average number blowing over the whole 
year was 51,054, against 66,215 in the year 1890. The 
general feeling created by the statistical returns for the 
past year was one of despondency rather than of buoy- 
acoy. The market was quiet this forenoon. © About 
5000 tons of hematite pigs changed hands at about 
yesterday’s prices, and a small quantity of Cleveland was 
done at late rates for one month. Scotch warrants sold 
at syndicate prices of 47s. cash. In the afternoon the 
market was quiet. No transactions in Scotch or Cleve- 
land were reported, but in hematite pigs some business 
took place at a shade above the forenoon prices. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 2731 tons, as compared with 2522 tons in 
the corresponding week of 1890-91. ae included 100 
tons for the United States, 600 tons for Italy, 170 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 2731 to.s coastwise. 


Import of Iron Ore at the Clyde.—The import of iron at 
Glasgow, Greenock, Port-Glasgow, and Bowling during 
the past year show a very serious — off as com- 
pared with those for several years back. From 1886 on 
till 1889 the imports of Spanish iron ore for the Scottish 
iron furnaces showed a steady and large yearly increase, 
those for 1889 being 61,090 tons more than the imports of 
1888, while those for 1887 were 115,561 tons, or about 35 
per cent. more than the imports of 1886. During 1890 
the increased use of Spanish iron ore continued on till 
September, the nine months showing an improvement in 
the imports to the extent of 61,910 tons over those for the 
corresponding three quarters in 1889. The strike of the 
blast furnacemen in October, 1890, however, had more 
serious results than were anticipated. For the last 
quarter of that year the imports fell off to the extent of 
79,391 tons, thus reducing the increase of 61,910 tons at 
the end of the nine months to a decrease of 17,481 tons on 
the year. As the strike extended over six months the 
imports for the first three months of 1891 showed a 
decrease of 85,159 tons. Only a few furnaces were 
put in blast at first, and during the second quarter 
there was a further decrease of 99,269 tons; but on 
the third quarter the decrease was only 42,142, making a 
decrease on the nine months of 226,570 tons, or fully 50 per 
cent. under the import for the same period in 1890. 
During the last quarter of the past year there has been 
an increase of 37,395 tons over the imports for the same 
quarter in 1890, the first of the strike period, The de- 
crease on the year is thus reduced to 189,175 tons, as com- 
pared with the imports in 1890; but to 206,652 tons 
under the imports for 1889. The imports for the past 
month (December) were very light, and only 2810 tons 
more than those for December, 1890 (strike period), and 
26,114 tons under those for December, 1889. Up till the 

resent there are only 73 furnaces in blast, as against 88 in 
anuary, 1889. The returns are : 


Month. Year. 

Vessels. Tons. Vessels. Tons. 

19 25,054 247 293, 086 
32,828 335 408,647 
37,289 318 416,244 
47,144 387 477,334 
1890 18,220 315 459,853 
1891 21,030 203 270,67: 


The Coal Trade.—This branch of trade is quiet, and has 
oot yet 1ssumed its normal condition after the holidays, 


1886 
1887 
1888 
1889 





While there is an active business in. house coal, the for- 
ward inquiry is very poor, both for export and for the 
large consuming establishments in the district. Some 
talk is being heard regarding miners’ wages, which have 
not undergone avy material change during the past 
eighteen months, although the prices of shipping coal 
have fallen considerably. The prices at present are nomi- 
nally unebanged, and are likely to remain so until the 
supply of coal gathersin amount. To-day’s quotations at 
Glasgow Harbour are : 


F.o.b. per Ton. 
4G. -@,- ms 


Splint 5 
Main coal) ... 
Steam 

mi ... 


No change of any importance has occurred during the 
week in the condition of the Ayrshire coal trade. The 
f.o.b. quotations are: House coal, 8s. 6d. per ton; steam 
coal, 8s.; triping, 6s. to 6s. 6d. ; dross, 3s. 3d. per ton. 
There is a brisk demand for house coal of quality, 
which commands 10s. per ton at the pits. The shipments 
for the past eve at the four Ayrshire ports were— 
1,330,810 tons, being an increase of 169,627 tons over the 
shipments during the preceding year. 


New Shipbuilding Contracts.—Messrs. Rodger and Co., 
Port-Glasgow (an offshoot from the firm of Russell and 
Co., shipbuilders), have contracted with Messrs. Hogarth 
and Co., Ardrossan, to build two steel sailing ships of 
1650 tons each for their East India and colonial trade. 
They have three other vessels in hand, all of which were 
contracted for by the old firm. The Glasgow and South- 
Western Railway Company have placed orders for three 
additional steamers for the coast passenger trade. Two 
of them are to be built by Messrs. Napier, Shanks, and 
Bell, and the third is to be supplied by Messrs. James 
and George Thomson, Clydebank. 


Coal Shipping Trade at Burntisland in 1891.—The 
harbour and dock trade at Burntisland during 1891 was 
fairly pee: and notwithstanding the loss to trade 
caused by the railway strike, the statistics for the year 
show a favourable result. The total coal shipments 
exceeded those for the previous year by 35,611 tons; and 
the import trade also showed an improvement. The 
total tonnage of ds landed amounted to 24,074 tons, 
as compared with 20,917 tons for 1890—an increase of 
3157 tons. The gross coal shipments amounted to 703,608 
tons, as against a total of 667,997 tons for the previous 
year. The number of steamers that left the port with 
cargo was 647, as against 597 for 1890, and of sailing 
vessels 266, as against 253. The harbour revenue for 
the year has improved by nearly 1000/., and while 
the trade record is fully 100,000 tons short of the 
highest total previously recorded, the results are considered 
rgcneey when it is remembered that the shipments 
at Methil have abstracted a large portion of the tonnage 
that was wont to be shipped at Burntisland. In so far 
as the trade has affected shipowners it is matter for regret 
that their profits must have been very small. Freights 
have been very low for the greater part of the year, and 
some firms have withdrawn their steamers from the 
chartering lists rather than run the risk of incurring a 
loss. With the coalmasters, however, things have been 
different. Prices have maintained a high average, and 
allowing for the high rate of wages that has been paid to 
the miners, there must have been a considerable margin 
of profit. The immediate prospects for the present year 
are very encouraging. 


Methil Coal Shipments in 1891.—During the past year 
the coal shipments at Methil, Fifeshire, reached the large 
total of 701,085 tons, as compared with 666,403 tons in 
1890. There was thus an increase of 34,682 tons for the 
past year. 


New Year Honours.—It is said here that Sir William 
Thomson has chosen the title of Lord Kelvin as that by 
which he wishes to be known as a peer. The Kelvin is 
the river (not a very pure one) which flows round the base 
of Gilmorehill on which the new university buildings are 

laced. Mr. T. D. Brodie, on whom a baronetcy has 

en conferred, is practically at the head of the great 
concern known as the Carron Company, which has existed 
since the year 1759. The new baronet is a member of an 
Edinbnrgh legal firm of great eminence, but a number of 
years ago he married Miss Dawson, daughter of the late 
Mr. William Dawson, who had been many years at the 
head of the concern, and who at his death was worth, it 
is said, something like two millions sterling. 


Mr. John Aitkin on Dust in the Atmosphere.—This 
subject again engaged the attention of Mr. John Aitkin, 
F.R.S., at the ordinary meeting of the Royal Society of 
Edinburgh, held on Monday evening. In the course of 
his paper he mentioned many facts of the utmost import- 
ance to physicists and meteorologists. 





NOTES FROM THE SOUTH-WEST. 

The ** Bath and West of England.” —The annual summer 
meeting of this famous organisation—now known as the 
Bath and West and Southern Counties Society—will com- 
mence at Swansea, Junel. The total amount offered in 
prizes is 2926/. 16s. 9d. 


Bristol Docks.—The Bristol Docks Committee is about 
to pro that the dues on foreign goods brought coast- 
wise shall be increased, in order to make them equal to 
those charged on foreign merchandise. The coasting 
traders are strongly opposed to this, but the Docks Com- 
mittee thinks its proposal will encourage the establish- 
ment of lines of steamers between Bristol and foreign 
ports. 





Cardiff.—The steam coal trade has exhibited a more 
buoyant tone, and exports are likely to be upon a_ heavy 
scale should there be a good supply of tonnage. The best 
qualities have made 13s. to 13s. 6d. per ton, and secondary 
descriptions 12s. to 12s. 6d. per ton. Colder weather has 

iven an impetus to the house coal trade, and prices have 
en hardening rather than otherwise ; No. 3 Rhondda 
has made 13s. per ton. The demand for patent fuel has 
somewhat improved. Coke has ruled quiet at about late 
rates. The demand for rails has continued inactive ; 
heavy sections have been making 3/. 18s. to 4/. per ton. 


Sir E, J. Reed.—Sir E. J. Reed, M.P. for Cardiff, is 
stated to have been requested to undertake the restora- 
tion of the Chilian navy, which suffered somewhat in the 
recent civil war. 


Barry Dock.—Last week’s shipments of coal from Barry 
Dock amounted to 60,864 tons. Coke was also exported 
to the extent of 1222 tons. The aggregate shipments of 
coke and coal from Barry Dock last year were 3,959,620 
tons. 


The ‘** Halcyon.” —A new torpedo boat, to be named the 
Halcyon, is about to be built at Devonport, but her con- 
struction will not be commenced for some little time. It 
was originally intended to lay down the Hermione and 
Halcyon simultaneously, but a change has been made in 
the official arrangements, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBRoucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the market was again 
quite of the holiday kind. ‘There was little disposition to 
either buy or sell, and next to no business was transacted, 
several people opining that it would be next week before 
affairs resumed their ordinary course. One or two small 
lots of No. 3 g.m.b. Cleveland pig iron were disposed of 
at 38s. per ton for prompt f.o.b. delivery, and this figure 
was regarded as the general quotation. There was 
nothing mentioned about forward business. In the lower 
qualities there was, of course, not much doing, but quota- 
tions were firm, No. 4 foundry being 37s. to 37s. 3d., and 
grey forge 36s. Middlesbrough warrants were 38s. cash 
buyers throughout the day, but the figure was just about 
nominal, there being little, if anything, doing in them. 
To-day the market was very quiet but steady. No. 3 
was quoted 38s. but there was exceedingly little business 
doing. Middlesbrough warrants advanced to 38s. 1d. 
ak teen, but the quotation simply followed the Scotch 
market. The hematite pig iron trade continues in a 
pretty satisfactory condition, there being a good demand 
mM consequence of several contracts a. ey been 
placed for steel ship-plates and angles. ixed numbers 
of east coast hematite cannot easily be obtained under 
48s. 6d. for early f.o.b. delivery. Spanish ore keeps 
—- About 18s. is the general figure for rubio ex ship 

ees, 


The Average Price of Pig Iron.—This evening the 
accountants’ certificate showing the average price of pig 
iron was issued at Middlesbrough. The ascertainment 
shows that for the three months ending December 31st 
last the average net selling price of No. 3 Cleveland pig 
iron was 38s, 11.44d. per ton, against 39s. 8.63d. per ton 
during the previous three months. Wages at the blast 
furnaces will, according to these figures, be affected to the 
almost nominal extent of 1 per cent. reduction. 


The Make and Disposal of Pig Iron in Cleveland.— 
Yesterday the Cleveland Ironmasters’ Association issued 
from their offices at Middlesbrough statistics showing the 
argo and disposal of pig-iron during December 
ast, together with figures showing the make for the past 
year. tases 1891 the output of Cleveland pig was 
1,493,146 tons, and of hematite, spiegel, ll basic, 
1,129,586 tons, giving a total production of 2,622,732 tons. 
These figures compare very favourably with previous 
years. For the month of December, of the 151 blast- 
furnaces built, 89 were in operation, and produced 121,999 
tons of pig-iron and 100,372 tons of hematite, &c., giving 
a total of 22,371 tons. These figures show a reduction of 
1410 tons in Cleveland pig, as compared with November, 
but an increase in hematite, &c., of 2956 tons, so that 
there is on the month a net increase in the output of 
1546 tons, The stocks of pig iron during December have 
increased by 14,724 tons, and on the 3l1st ult. stocd at 
262,916 tons. Shipments, considering the time of year, 
were satisfactory, reaching 65,907 tons, this being 15,078 
tons below November’s exports, but an increase of 8355 
tons as compared with December, 1890. 


Manufactured Iron and Steel.—There is really nothing 
at all new to report with regard to these industries. 
Quotations are well maintained, particularly for steel 
shipbuilding material, producers of which have a good 
deal of work on hand. Common iron bars are 5/. 7s. 6d. ; 
iron ship plates, 5/. 5s.; iron ship angles, 5/.; steel 
ship plates, 5/. 17s. 6d.; and steel ship angles, 
5/. 12s. 6d., all less the customary discount for cash. 
Heavy steel rails remain at 41. 2s. 6d. net f.o.b. on trucks 
at works. 


The Eight Hours Question.—On Monday morning the 
eight hours system came into operation at two large 
works at Sunderland, the Scotia Engine Works and 
Messrs. Short’s shipbuilding yard, each employing several 
hundred hands. The men engaged on time have sub- 
mitted to a reduction of 5 per cent. in wages, piece prices 
remaining unaltered. Workmen in different branches 
of the —oo' trade are endeavouring, through the 
Conciliation Board, to induce the other employers to 
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ado t the eight hours system. The engineers are also 
likely to move further in the matter. 


The Fuel Trade.—There is little or no alteration in fuel. 
The Northumberland miners have accepted the 5 per 
cent. reduction in wages to date from Monday last. 
Good blast furnace coke is 13s. 6d. delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Exports to the United states.— By the courtesy 
of the American consul we are enabled to show the trade 
with the United States as affecting the ‘‘Sheffield dis- 
trict.” During the quarter ending , ete last the ex- 
ports of cutlery to the Union amounted to 42,1257 , which 
is a much larger total than has been reached since the 
passing of the McKinley Act. For the year 1891 the total 
exports of cutlery only amounted to 116,131/., against 
234,510/. in 1890, or less than one half. In steel there was 
a falling off on the last quarter of nearly 10,000/., as com- 
pared with the corresponding quarter of 1890, the value 
sent off being 79,297/. The total value of exports for the 
Sheffield consular district for the quarter just ended was 
133,7491., as compared with 126,040/. in the corresponding 
quarter of 1890. 


The Coal Difficulty.—On all sides it is felt that some 
serious questions will have to be dealt with before lon 
in connection with coal. There is no doubt that coa 
agents, in order to secure the new six months’ contract 
with manufacturers are making concessions varying from 
6d. to 9d. per ton. On the other hand buyers are 
holding back in the belief that still more favourable 
terms will be obtainable in the course of a week or two. 
The officials of the South Yorkshire Miners’ Association 
state distinctly that not only will they strike the hands 
at four collieries in the district where railway contracts 
have been taken under ‘‘the rates stipulated by the 
Owners’ Association,” but any attempted further reduc- 
tions will be met by a general strike. Mr. Pickard 
suggests that in order to keep up prices five days only 
shall in future be worked at the local pits. This propo- 
sition is to be considered by the colliery proprietors to- 
morrow. A very unsettled feeling prevails throughout 
the district, but it is evident that fuel is falling in value. 


Iron and Stcel.— Orders for manufactured iron are not 
coming in very freely as yet, owing to an indecision as to 
what course the market will take, and no large contracts 
are being taken. Bar is in stronger demand than sheet, 
and tee-irons are selling freely. There is no pressure of 
work at the foundries. Renewed inquiries are to hand 
from house companies for railway material, and the 
closing prices of last year are well maintained, viz., 
engine tyres, 12/. 1(s. per ton and upwards ; carriage tyres 
and springs, 10/.; axles, 6/. 103. This branch is sure to 
be busy for some months to come. Bessemer and Siemens 
converters are fairly off for orders, billets and slabs 
fetching, the former 6/. and the latter 6/. 7s. 6d. per ton. 

he demand for best classes of crucible cast steel is im- 
proving, both on Continental and American account. In 
the engineering departments there is no particular pres- 
sure of work, but orders are unevenly distributed, the 
result being that some houses are busy whilst others have 
scarcely anything todo. All the establishments engaged 
on Government contracts are fully engaged—and will be 
for a considerable time—on armour-plates, guns, heavy 
forgings, and shot and shell. A week or two must elapse 
before business resumes its usual course. 


Coal in Northampton.—The finding of a coal seam in 
Northamptonshire is of much economic and scientific 
moment, supporting also the theory held by several mining 
— and geologists that the Nottingham coal deposits 
will be proved to exist on the western border of Lincoln- 
shire. A find there would be a treasure trove to the 
Sutton and Warrington Junction Railway. 


Propeller Blades.—Messrs. Jessop and Sons, Sheffield, 
are now casting steel blades protected on one side by 
copper, the sheet being firmly incorporated in the mould, 
after the plan devised by Mr. John Willis, Specialty 
Works, Attercliffe. 








MISCELLANEA. 

TuHE second electric railway in Sweden is now completed. 
It belongs to the Vermbol’s wood pulp manufactory, and 
its length is 4 kilometres ; the train takes a quarter of an 
hour to compass this distance, and runs exceedingly 
smoothly and well. 


The prone receipts of the 23 principal railways of the 
United Kingdom for the walk ending December 27 
amounted, on 16,290} miles, to 1,307,577/., and for the 
corrresponding period of 1890, on 16,261% miles, to 
1,207,687/., an increase of 284 miles, or 0.1 per cent., and 
an increase of 99 890/., or 7.6 per cent. 


It is said that two pieces of aluminium can be soldered 
together with ease by using silver chloride as a fuse. 
The pieces of metal are placed together in their proper 
relative positions, and finely powdered fused silver 
chloride spread along the line of junction, after which 
the solder is melted on with a blow-pipe. 


The International Statistical Congress, which met at 
Vienna in October last, selected the city of Chicago and 
the summer of 1893 as the place and date of their next 


meeting, and a committee was appointed to draw up a 
report on the question of emigration, which is to be dis- 
cussed at that time. 


One of the most interesting features of the Crystal 
Palace Electrical Exhibition as showing the development 
of telephone enterprise, will be the concert-room of the 
National Telephone Company, where, on payment of a 








small fee, the public will have the opportunity of listening 
tothe music which is being performed at theatres in 
London, Birmingham, Manchester, and Liverpool. 


From the report of the General Electric Power and 
Traction Company, Limited, we learn that the company 
have made considerable progress during the past year, 
and are now in treaty for orders for electric traction 

lant of a value of 150,0007. In the matter of electric 
aunches satisfactory progress has also been made, three 
boats 50 ft. in jee” been supplied to the Russian 
Government. 


Considerable activity prevails at the large Gellivora 
iron ore mountain, when several hundred men are at 
present engaged in building new branch lines and road for 
the getting down to the railway station of the iron ore. 
The Gellivora Mining Company having undertaken to 
forward 100,000 tons of iron ore down to Lulea during the 
first twelve months, the State railway authorities have 
consented to grant the company a reduction in the freight 
of 10 per cent. 

In connection with the Federated Institution of Mining 
Engineers, it is proposed to establish a London Institute 
of Mining Engineers. London is not a centre of mining 
industry, but many mining and metallurgical engineers 
reside there. It is proposed that the members of the in- 
stitution should be divided into three grades, viz., 
members and associate members, associates, and students, 
and it is thonght a total membership of 180 would pay 
expenses. The subscriptions, {ft is suggested, should be 41. 
for the members and associate members, 2/. 2s. for the 
associates, and 11. 1s. for the students. 


In some remarks on hydraulic forging in a recent lec- 
ture, Dr. Coleman Sellers stated that a pressure of 
3000 1b. to 4000 lb. per square inch was sufficient to de- 
form hot steel when the metal is free to expand sideways, 
but 4000 lb. per square inch was insufficient to make the 
metal properly fill the corners of a mould. To do this a 
pressure of at least 15,000 lb. per square inch is required, 
and if the mould has sharp corners, as much as 20,000 lb. 
per square inch is wanted, and this figure should be 
adopted in making the designs for an hydraulic forging 
machine using closed dies, and for power riveters. 


A correspondent to the Times states that an equivalent 
charge of the French smokeless powder is much more 
bulky than our own. In consequence of this the Armstrong 
quick-firing guns were at a great disadvantage in a com- 

etition carried out between them and the Canet guns in 

‘rance. The Armstrongs were built on the assumption 
that the French powder was no more bulky than our own, 
and was not, therefore, large enough to rw a full charge 
of the French powder, and consequently gave much lower 
velocities than the Canet guns, which were designed for 
the French powder and had larger chambers. 


A mine of coal of very fair quality for steaming pur- 
poses has been found by accident in the Straits of 
Magellan. Signor Fossetti, the captain of an Italian 
steamer, was compelled to anchor in Shagnet Bay to 
make some repairs, and while there he discovered coal 
very near the surface. Reaching Valparaiso, he sent a 
corps of experts to the scene of the discovery in a steam 
launch, who found that the coal was not only abundant 
but of excellent qua'ity. The importance of the dis- 
covery to the commerce of the world can only be appre- 
ciated when it is considered that all steamers passin 
through the Straits of Magellan are required to aa 
there, and that the supply has heretofore been brought 
from Cardiff, Wales. 

The Bureau of American Republics is informed that the 
Government of Bolivia has granted to Fernando Cordona, 
an Argentine engineer, a very important concession for 
the construction of a railway from Oruro, Bolivia, to the 
head of navigation on the Amazon River, in the heart of 
the rubber region of Bolivia. The construction of this 
road will connect the mineral regions of Bolivia with the 
Atlantic, and thus give cheap transportation to Europe. 
The Government of Bolivia has guaranteed Seiior Cordona 
6 per cent. interest annually for twenty years on the 
capital invested ; has given him nine miles on each side 
of the proposed line from which to take materials fur con- 
struction purposes, and in addition has granted him 100 
square leagues of land to be taken at interva!s from the 
territory adjacent to the road. 


Advices received from the Argentine Republic by the 
last steamer by the Bureau of the American Republics 
show that the value of agricultural and pastoral products 
in that country during the present year will exceed any- 
thing ever before known. The value of the agricultural 
crop in 1891 is estimated at 85,000,000 dols., and the 
value of the pastoral products will equal 120,000,000 dols., 
making a total for this year’s crop over 200,000,000 dols. 
which is 15 per cent. greater than any previous year, and 
equivalent to 50 dols. per capita of the population of the 
country. The wheat product is estimated at 8,000,000 
tons, valued at 32,000,000 dols.; the corn crop at 1,000,000 
tons, valued at 15,000,000 dols.; and the wool product at 
150,000 tons, valued at 36,000,000 dols. The value of the 
wheat and corn surplus for export is estimated at 
27,500,000 dols., and the value of wool, hides, and other 

astoral products for export is estimated at 60,000,000 dols. 
ft is believed that this enormous crop will restore pros- 
perity tv the country. 


The Bureau of the American Republics, at Washington, 
has been requested to bring to the attention of the public 
that there will be held an exposition in Quito, Ecuador, 
which will open in the latter part of March. The exposi- 
tion will afford an opportunity for the display of manu- 
factures in a market that is now practically unoccupied ; 
particularly is this so in respect of the smaller articles of 
agricultural implements, in which so great progress has 
been made. Axes are unknown in that country, the 


natives using the machetos or long cane knives; hoes, 
rakes, spades, small hand mills, ploughs, cultivators, and 
all the other articles exhibited in such great profusion at 
agricultural fairs, if sent to Quito under the charge of 
persons competent to explain the manner in which they 
are used, would doubtless open the way to a large and 
remunerative trade. Manufacturers of light but strong 
wagons, harness, &c., will find here a practically open 
field that by proper presentation may be made to yield 
handsome aa increasing profits. The authorities in 
Ecuador would be particularly pleased to see at this 
exposition a compact but comprehensive collection of 
labour-saving and improved agricultural implements. 


A synopsis of the report of the railroads in Argentine 
Republic for the year 1890 has just been received at the 
Washington Bureau of the American Republics. The 
following Table shows the comparison of the miles in 
operation in 1889 and 1890: 





1889. 1890. 
Buenos Ayres and Rosario 313-738 
Central Argentine ... 3 273 = 432 
Great Western 318 316 
Kast Argentine 99 99 
Great Northern iss ae 688 688 
Western, Buenos Ayres ... wa 750 634 
Pacific... aaa ie ae <a 425 425 
Andine : 157 157 
Entre Rios ... ea Ned 184 184 
Buenos Ayres, Northern ... 18 
Ensenada _... ass 66 66 
Great Southern... 838 838 
Santa Fé, Western... 130 130 
Santa Fé colonies ... aad 432 506 
North-Western Argentine 93 112 
Chubut = a “ 43 43 
Chumbicha .. 40 40 
Cordoba, Central ... 130 130 
North-East Argentine aa 170 
Total 5027 710 


At the end of the year there were in the course of con- 
struction 1364 miles, making a total mileage of 7070. The 
capital invested amounted to 234,000,000 dols.; the re- 
ceipts in 1889 were 17,957,388 dols., in 1890, 16,935,420 
dols. Owing to the financial crisis there was a falling off 
both in the amount of freight transported and in the 
number of passengers carried. 





Tue SewerRAGE OF Hayes (Mrippiesex).—A Local 
Government Board inquiry was held on the 3lst ult., 
with respect to the application of the Uxbridge Union 
Rural Sanitary Authority for the sanction of the Local 
Government Board to their borrowing 10,500/. for the 
purposes of sewerage and sewage disposal for the parish 
of Hayes. Details were given in connection with the 
application, of which the inspector, Colonel Ducat, R.E., 
took notes, and promised to report thereon in due course 
to the Local Government Board. The engineer to the 
scheme is Mr. Frederick Beesley, M.1I.C.E., of West- 
minster. The system proposed for dealing with the 
sewage is that known as the International Purification 
Company’s process. 





Pusiic CompaAnies.—In April last the total number of 
companies registered in the three kingdoms carrying on 
business was 14,873, with a paid-up capital of 891,504, 1120. 
This compares with 13,323 companies having a paid-up 
capital of 775,139,553. in April of 1890. Of the above 
totals for April last, 13,011 companies with paid-up 
capital of 813,112,664/. were registered in London; 1192 
with paid-up capital of 58,546,874/. were registered in 
Edinburgh ; 649 with paid-up capital of 19,511,567/. were 
pong in Dublin; and 21 with jaid-up capital of 

,000/. were registered in the Stanneries in Truro. The 
total number of companies registered in Edinburgh 
during the past year was 156, the nominal capital being 
5.3 millions. This is barely half the capital of the pre- 
vious year, when the number of companies was only 149. 
The average capital per company is now very much less 
than it has ever been, a result presumably of the simplifi- 
cation of registering limited liability concerns. 





Wuitaker’s ALMANACK.—This annual continues to 
merit its great popularity. The events of the year have 
necessitated great care in revision. Forty Cabinets, for 
instance, have been reconstructed or modified during the 

ear, while death has caused very many changes at 
ome, resulting in six vacancies in the Government, and a 
large number in legal and ecclesiastical circles. Four of 
the principal embassies in Europe were vacant owing to 
the deaths of Lord Lytton and Sir William White, while 
there have been 31 by-elections of members of Parlia- 
ment, and in the Peerage the death rate has been 
unusually high—at the rate of two per month. The 
publishers always aim at issuing the annuals before the 
ear is out, so that they are corrected to the end of 
Yovember, and this should be borne in mind in accepting 
facts from the pages of Whitaker. A few slight mis- 
takes, too, have crept in, but the work is surprisingly 
accurate. This year several additions have been made, 
and the work now extends to over 700 pages. Education 
is dealt with at greater length, and a narrative of pro- 
gress comes opportune in view of the extension of the 
ein of free education. The article on Agriculture 
as doubtless been suggested in view of the coming 
general election. A statement of progress in merchant 
shipping, the statistics being taken from official reports, 
and on naval gunnery, are also new articles, while the 
Census has received special attention. Astronomy con- 
tinues to be a prominent feature of the book, which 





altogether is a most desirable book of reference for the 
litérateur, commercial man, and gene al reader, 
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Re THE “ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No, 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 


Mr. JUSTICE NORTH. 
Mr. BEAL) Friday, the 4th day of December, 1891, 
Regr. 3 between 
‘“ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Jonn Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a bined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor aud Client such Costs to 
be taxed by the Taxing Master C. B. 








NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.—Ordinary meeting, Tuesday, 
January 12th, at 8 p.m. Paper to be read with a view to discus- 
sion: * Weighing Machines,” by Mr. Wilfrid Airy, B.A., M. Inst. 
C.E. At this meeting the monthly ballot for members will be 
taken.—Students’ meeting, Friday, January 15, at 7.30 p.m. 
Paper to be read: ‘* Testing and Inspecting for Commercial Pur- 
poses,” by Mr. J. Roxburgh Sharman, Stud. Inst. O.E. Professor 
Alex. B. W. Kennedy, F.R.S., M. Inst. C.E., in the chair,—Stu- 
dents’ visit, Thursday, January 21st, at 3 p.m., to inspect the 
electrically-driven machinery at the works of Messrs. Willans and 
Robinson, Thames Ditton. 

INSTITUTE OF MARINE ENGINEERS. — Meeting at the Town Hall, 
Stratford, on Tuesday, January 12th, at 6 p.m., when Mr. J. H. 
Rowe will read a second paper on “‘ Stability.” 

MANCHESTER ASSOCIATION OF ENGINEERS.— Meeting at the Grand 
Hotel, Aytoun-street, on Saturday, January 9th, at 7 p.m., when 
the President will deliv er his inaugural address. 

LIVERPOOL ENGINEERING Society.—Wednesday, January _ 
at the Royal Institution, Colquitt-street, at 8 o’clock, Mr. A. 
Maginnis, M. Inst. N. ye will read a paper entitled : cintrame: 
atlantic Lines and Steamships,” as a supplement to a communica- 
tion presented to ths Society in 1878, an A published in Vol. I. of 
the Transactions. 

Society or Akts.—Tuesday, January 12th, at 4.30 p.m., Foreign 
and Colonial Section, ‘‘The Laos States of Upper Siam, ” by Mr. 
Ernest Satow, C.M. G. Sir Thomas Wade, G.C.M.G., K. 6. B., will 
preside.—Wednesday, January 13th, at 7 p.m. Juvenile lecture, 
“Three States of Matter: Sol'd, Liquid, and Gaseous,” by Pro- 
fessor John M. Thomson, Sec. C.S. 

SouTtH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS 
MANAGERS.—Saturday, the 16th instant, at the Institute, Dudley, 
when a paper on ‘‘ A New System of Hot Charging and Hot Piling 
Puddle Bars,” will be read by Mr. R. R. Gubbins, of — 
Kent. Chair to be taken at 7 p.m, 
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THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 

In the spring of 1882 the British public had its 
first opportunity of seeing a thoroughly good col- 
lection of electric light apparatus, and showed its 
appreciation by crowding the Crystal Palace for 
months. That was the golden age of electricity— 
from the Stock Exchange point of view—and every 
one with a patent to sell, or money to invest, was 
to be found at Sydenham on the look-out for infor- 
mation that could be turned to good account. 
Those who had neither patents nor money to dis- 
pose of went to criticise and admire, to the great 
benefit of the finances of the Crystal Palace Com- 
pany, who found the show so attractive that they 
proposed to repeat it in the winter of 1882. They 
discovered, however, that the electric firms were 
then working under different conditions, and did 








not foresee a proportionate reward for a second 
outlay, and so the proposal fell flat. To add inte- 
rest to the show the gas interests were asked to 
appear in friendly rivalry, but the result was not 
very brilliant. The second exhibition did not 
attract the public. Now after an interval of ten 
years, the Crystal Palace Company have again filled 
their unrivalled building with electric exhibits, 
which to-morrow will be thrown open to the public, 
under auspices which justify the belief that the 
success of 1882 will be repeated. 

How little did the sanguine inventor of 1882 
realise the difficulties before him. He had the 
dynamo, the mains, and the incandescent lamp ; 
the public was subscribing money freely, and every- 
thing seemed favourable. It was so easy—to all 
appearance—to erect a central station, fill it with 
engines and dynamos, lay the mains to consumers’ 
premises, and make large dividends. Yet eight 
years passed before public incandescent lighting of 
any account was done, and as for the large divi- 
dends, they have not appeared yet. It is usual to 
impute the blame of this delay to the Electric 
Lighting Act (1882), and no doubt that piece of 
legislation was most effectual in closing the pockets 
of the investing public, who saw clearly enough that 
it was impossible for a business with only twenty- 
one years concession to repay its promoters. But 
quite apart from legislation there were causes at work 
in opposition to the rapid spread of electric lighting. 
The lesson of the Exhibition was to be read, like 
the meaning of some experts’ reports, between 
the lines. The attention of far-seeing business 
men was concentrated on the articles which were 
noticeable by their absence. With the exception 
of Edison’s, no firm, we believe, showed a complete 
system of distribution, and his did not commend 
itself to English opinion. Apart from his display 
it was impossible to find a comprehensive example 
of electric distribution. Even taking the promises 
of manufaciurers at their own valuation, it was evi- 
dent that any company that attempted the lighting 
of a district of London half a mile square would 
have to spend a good deal of money in experi- 
ments, the results of which would be shared by 
others, and most of all by the manufacturers who 
had carried them out. Such a proceeding must, of 
necessity, be a bad beginning, for it would water 
the capital and consequently reduce the rate of 
interest. Simple as the dynamo is, in some re- 
spects, its evolution has cost immense sums. 

At the present Exhibition the most noticeable 
feature is the great variety of means for the 
distribution and use of electricity. The contrast 
between 1892 and 1882 is more marked in this 
respect than in any other. At the earlier date 
there was not a single Swan lamp shown until the 
Exhibition had been open for weeks ; now there 
isa wonderful screen of 5000 lamps which is sure 
to be the talk and admiration of London. It cuts 
off the end of the nave, not by an opaque grating, 
but by a curtain of light studded with gleaming 
incandescent stars, which occupy the entire width, 
and climb to the airy arch which spans the struc- 
ture. This dazzling sheet of fire constitutes a 
fitting trophy on which to emblazon the names of 
Swan, Edison, Lane-Fox, Maxim, and other in- 
vestigators, who, ten years ago, were groping 
towards a lamp capable of commercial use. Less 
grand, but not less beautiful, will be many of 
the displays of incandescent lamps among do- 
mestic surroundings, illustrating interiors fur- 
nished with luxury and taste. At the first 
Exhibition there were plenty of fittings by such 
makers as Verity, Faraday, and Defries, but 
very few of them harmonised with the sur- 
roundings of a refined household. It took a 
long time to learn how to treat the holder 
of an incandescent Jamp. The taste of our metal 
workers had suffered in the manufacture of the 
brazen monstrosities which often do duty in gas- 
lighting, and it took some time to free it from the 
trammels that use had woven around it. Now 
matters are greatly altered, but yet for years to 
come there will be plenty of openings for the intro- 
duction of dainty lamp-holders. The present Ex- 
hibition will give an impetus to their manufacture, 
for many people who have hitherto regarded the 
electric light with a cold suspicion will be captivated 
by the appearance of the range of rooms in the 
gallery, and will seek to obtain a similar effect in 
their homes. In a dull and gloomy climate, like 
that of a London winter and early spring, every 
source of decoration and brightness is eagerly 
sought after ; flowers, ferns, gilding, china, glass, 
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and draperies, are all laid under contribution to 
embellish the houses of the wealthy, and now 
another resource has become available to those 
who have the ability to use it. Lamps and shaded 
candles have long been a recognised device of the 
skilful hostess who seeks to render her rooms 
attractive, but their employment is rigorously 
curtailed by the danger of fire which attends it. 
Those who have felt this limitation most keenly 
will best appreciate the possibilities opened to them 
by the large and varied display of furnished rooms 
at the Palace. 

The crowning device for the distribution of elec- 
tricity—the transformer—was not to be seen at 
the 1882 Exhibition. It was not till the spring of 
the next year that it was shown, although, as we 
pointed out at the time,* it had already been anti- 
cipated by a patent of Jablochkoff’s. For prac- 
tical purposes, however, it was a complete novelty, 
and except from ourselves, it met with the hostile 
reception which is usually awarded to intruders. 
In a short time, however, its true value was 
recognised, and it was by its aid that the 
first central station for incandescent light- 
ing was opened in London. To-day hundreds of 
thousands of lamps are fed through transformers, 
and it is not easy to see how electricity could be 
carried into suburbs and country towns without its 
aid. When a perfectly satisfactory alternate cur- 
rent motor is brought out to accompany the trans- 
former, its sphere of action will be still further 
extended. 

Very prominent among the new-comers at the 
Exhibition is the so-called electrical engineer whose 
business is confined to the wiring of the houses. 
He is the natural product of the supply companies, 
and plays jackall to their lion. He canvasses all 
the householders in their district, discourses to 
them both orally and by circular of the advantages 
of the new illuminant, quotes Mr. Preece, to show 
that it is ‘‘the poor man’s light” and will cost no 
more than gas, and finally offers to lay the wires 
at prices that the large manufacturing companies 
declare spell ruin. He eeems to thrive, however, 
and fulfils a very useful part. Generally he was a 
decorator before he bloomed into an electrician, 
and knows how to deal with householders, studying 
their weaknesses as far as possible, and revenging 
-himself for their unreasonableness by sending his 


men off to another job as soon as he has reduced 


their home to a chaotic condition. He displays 
to the full the commercial instinct which is so 
deplorably lacking in the junior officials of more 
important firms, and if his tenders are low the 
‘*extras” generally redress any injustice he may 
have done himself. 

The display of gas engines is very extensive ; we 
believe it is the largest and most varied ever seen 
in this country. The steam engine builders have 
reaped a splendid harvest out of electric lighting— 
probably greater than the electric companies—and 
it is evident that the gas engineers are desirous of 
sharing it with them. There are proposals afloat 
in some places for combining the gas and 
electric interests by the use of gas motors 
for driving dynamos, and these have no doubt done 
much to quicken the competition. On the face of 
it there is an alluring prospect in the idea of a small 
central station equipped with its own producer and 
holder. The fuel consumption, when working with 
Dowson gas, has been proved by Messrs. Crossley to 
be equal to little more than a pound of anthracite 
coal per horse-power hour. At present the hourly 
consumption of coal per horse-power of electric 
energy delivered to the consumers from supply 
stations is put down by Mr. Crompton at 54 lb. per 
hour in the winter, and by some other engineers 
at a much larger figure. Much of this is wasted 
in banked fires and in imperfect combustion when 
boilers have to be forced. Added to its cost is the 
expense of idle stokers kept in readiness to meet 
the requirements of a sudden fog or an unexpected 
demand. In a gas-driven station the holder would 
smooth a host of difficulties which now wear the 
soul of the engineer. Fogs would cease to bea 
terror, and overtime would disappear from the pay- 
sheet of the stokers. The business would settle 
down into orderly ways, instead of being a succes- 
sion of spasms. So far, however, makers of gas 
engines have not been able to fulfil satisfactorily 
the conditions required in even a small station, and 
it cannot be said that they are within sight of doing 
so. The new firms who have entered the industry 


* See ENGINEERING, vol, xxxv., page 205. 











the last year or two have all adopted the prudent 
course of following the lead of Messrs, Crossley 
Brothers very closely, and new designs have been 
infrequent. 

The great progress made before the opening day 
will distinguish this Exhibition from its prede- 
cessors, and from many others. We do not mean 
to say that it is complete, or nearly so, but there is 
already a very fine show in the centre transept and 
the galleries, while the machinery in motion is 
rapidly approaching completion. The early visitor 
will find that the firms of Crompton, Siemens, 
Brush, Gordon, Johnson and Phillips, Woodhouse 
and Rawson, the National Telephone Company, 
the Electric Construction Company, Rashleigh, 
Phipps and Dawson, Edison and Swan, Cooper, 
the Post Office, and others, have much to show 
him that will be of interest, even if they have not 
succeeded in every instance in getting their moving 
machinery into action. For the latter he must be 
content to exercise a little patience. Deputations 
from provincial town councils will have to put off 
their visits for some time, if they are to see every- 
thing. They generally prefer to come to London 
in the spring, when the theatres have produced 
their new plays, and the close of the pantomimes 
has enabled the music hall performers to return to 
their legitimate sphere. There is no doubt that 
many of the exhibitors have laid themselves out 
specially to catch the attention of municipalities 
and promoters of local companies. The ‘‘ isolated 
installation” demand is dwindling, and manufac- 
turers now look more to the erection of central 
stations as a source of profit. 

The Crystal Palace Exhibition is distinctly 
behind that at Frankfort in the matter of startling 
novelties. There will be no power transmission 
from distant waterfalls, indeed, very little power 
transmission at all. There will also be an absence 
of those slow-moving highly-finished engines, de- 
signed regardless of expense, which were so notice- 
able in Germany. The distinguishing feature of 
English practice—dynamos coupled direct to high- 
speed engines—will be everywhere in evidence and 
will enable visitors from the Continent to institute 
a direct comparison with their own methods. The 
great variety of boilers that were present at Frank- 
fort will be lacking also. Indeed, in very many 
respects, the show at Sydenham will wear a more 
work-a-day aspect than that of last autumn. 

There is no danger that the present Exhibition 
will not prove successful. The time is propitious, 
for multitudes of people have now electricity laid 
on up to their doors, and are anxious to know some- 
thing more about it before they distribute it through 
all their apartments. The nine-days’-wonder stage, 
which existed in 1882, has passed away, and has 
been replaced by an interest of a more intelligent 
character. The crowds that will go to Sydenham 
will be actuated by a desire to learn. The ladies 
will want to know the best manner to arrange 
lamps in a drawing-room, or to find out what 
coloured shade casts the most becoming tone over 
the complexion. Householders will be interested 
in methods of wiring and in their cost ; they will 
endeavour to learn how they can be carried out 
with the least disturbance of existing decorations, 
and without taking up floors and ceilings. The 
younger generation will go to gratify their curiosity 
and desire for knowledge, while all, from philoso- 
phers to infants in arms, without exception, will 
feel a pleasure in watching the ‘* wheels go round.” 





SPEEDS ON ELECTRIC TRAMWAYS. 

From time to time we get from America accounts 
of the speed on electric tramways that appear quite 
incredible. It taxes our faith sufficiently to read 
of 14 and 16 miles an hour on the cable lines, but 
when we come to 25 miles an hour on the electric 
roads, most people dismiss the figures as absurd. 
The effect of a car suddenly tearing along a suburban 
road in London or Manchester at that speed is 
almost more than the imagination can picture ; it 
is certain that its course would be marked by 
shattered vehicles and maimed pedestrians, while 
the pavements would be crowded with people 
aghast at the new terror added to town life. Even 
when use had rendered us somewhat accustomed to 
such speeds, constant fatalities would occur. There 
is a class of people who do not seem to have the 
power of judging distances and speeds; they get 
caught by steam trams; they are run over at level 
crossings, and are cut to pieces in getting from one 





railway platform to another. Under circumstances 





of acknowledged danger, occurring so infrequently 
that they cannot plead the recklessness which 
comes from repeated escapes, they attempt to rush 
across the path of a flying train, and are caught in 
mid track. Judging from our own experience, a 
high-speed tram service is a practical impossibility. 

The accounts brought back from Aimnerica by 
those who have visited it during the last two years 
have shown us, however, that the electric tramcar 
has enabled the suburban dweller to make his 
daily journeys in much less time than formerly. 
That is beyond all doubt. The point that has 
raised controversy has been the maximum speed 
which has been attained in those parts of the route 
which were free from frequent stoppages and 
obstacles. It needs great experience to estimate 
correctly the rate at which a vehicle is running, 
and when the road is rough the tendency is to- 
wards exaggeration. At 20 miles an hour houses 
and fields must appear to fly past a street car 
almost as rapidly as they do at 50 miles an hour 
when viewed from a railway carriage. Ordinary 
experience ceases to be of much use in arriving 
at an estimate, and the Englishman to whom the 
incidents of such a journey are narrated, mentally, 
if not orally, stigmatises them as travellers’ tales. 

At last, however, a reliable record of electric car 
speeds has been published in The Electrical World 
(New York), by Mr. Chas. Hewitt, which, while it 
falls short of a great deal that we have heard, is yet 
so remarkable that it will excite considerable sur- 
prise. In this case the speeds were taken automa- 
tically by means of a Boyer railway speed recorder, 
and attention was paid to every detail to secure 
accuracy. The scene of the experiment was Buf- 
falo, which, as most people know, is a busy manu- 
facturing town of considerable size. The route 
extended from Main-street, in the centre of the 
city, to Hertle Avenue, 44 miles, or 9 miles for 
the double journey. The time allowed for this 
journey under the rules of the tramway company 
is 64 minutes, including the stops at both ends, 
which practically means it must be made at 9 miles 
an hour, including stoppages from all causes. This 
is by no means an exceptional speed, for in Boston 
and some other cities the schedule speed is 10, 11, 
and 12 miles an hour. The car was 35 ft. long over 
all, and was mounted on two trucks, on each of which 
was amotor. These motors were changed during 
the trials ; using Nos. 10 and 14 motors the total 
weight, without passengers, was 20,000 lb., and 
with No. 12 motors it was 22,000 lb. 

In the first run (No. 10 motors) the car started 
empty from the depét, ran to the suburban ter- 
minus and back, and then took up passengers 
for the city. The diagram shows four stoppages 
in the first 2} miles, besides two checks. The 
speed ran up to 13 miles an hour in 300 yards 
when the first check came and reduced it to 5 
miles ; it then regained 13 miles when the first 
stop occurred at half a mile from the depdt. The 
next start was more successful, for in 200 yards 
16 miles an hour was attained, and the speed went 
on increasing to 21 miles an hour, which was main- 
tained for 300 yards.. A check then occurred, fol- 
lowed by astop at 1} miles from the depdt. The 
next run of nearly half a mile appears to have been 
somewhat obstructed. The last spurt extended 
over rather more than half a mile, the speed vary- 
ing from 15 to 18 miles an hour for the greater part 
of the way. During the run the average electrical 
horse-power expended was 11.3 (486 volts and 
17.41 ampéres), the readings being taken every 
fifteen seconds. On the return journey there were 
three good runs of +} mile, § mile, and 2 mile 
respectively, and in each the speed rose over 16 
miles an hour. The average speed was increased 
from 13 to 13.2 miles, and the power to 16.8 
electrical horse-power. The reason of the in- 
creased power is not explained, but possibly it 
_ been due toa slight gradient, or toa head 
wind. 

After leaving the depdét the second time the car 
began to take passengers, and apparently filled up 
almost immediately, for there were only two stops 
till the centre of the city was nearly reached. For 
1} miles the vehicle fluctuated between 5 and 15 
miles an hour, slowing seven times. The 2} miles 
were covered at 9.8 miles speed, with 11.9 electric 
horse-power, the number of passengers being 32. 
Turning back at Main-street the character of the 
traftic became changed, and stoppages were fre- 
quent, there being twelve in 2} miles. The average 
speed was 9.84 miles, and the maximum speed in 
each run about 13 milesanhour. After passing the 
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depdt the number of passengers decreased from 
35 to 11, and the maximum speed usually touched 
15 miles, while the average was first 10.7 and then 
12.2. The following are averages over the whole 
run: Volts, 494; ampéres, 18.8; electric horse- 
power, 12.4; passengers, 24; speed without pas- 
sengers, 13.1 miles ; with passengers, 10.4 miles 
an hour. In these averages the time of the stops 
is not reckoned. 

In the second experiment two No. 10 motors 
were substituted for those employed before. To 
begin, 44 miles were run empty to the terminus, 
back to the depdt. A maximum speed of 17 miles 
an hour was attained on the outward run with four 
stops and several slows. The average speed was 10.6 
miles and the power 13.2 horse-power. On the 
return the maximum speed never exceeded 15 
miles. Passengers were then taken up, and frequent 
stoppages occurred, often every block (200 yards) 
for a long distance. It is noticeable that when 
stopping every 200 yards a speed of 10 miles an 
hour was generally attained midway, while with a 
400-yard run the speed often reached about 15 
miles an hour. From the depdt to Main-street 
the average speed was 9.68 miles, and the power 
12.7 horses. The figures on the return journey 
were not greatly different from these. Later in 
the day a good run was made on the suburban 
section, 1? miles being covered with only one 
intermediate stop, and a rate of 14 miles being 
maintained twice for half a mile. The averages over 
22} miles were: Volts, 494; amperes, 22.4; electrical 
horse-power, 14.9; passengers, 35 ; speed without 
passengers, 10.63 miles; with passengers, 9.73 
miles; total weight, 27,000 lb. 

The motors and trucks were then changed, and 
two empty runs made over the suburban section of 
the line. There was only one actual stop on the 
first trip to the terminus, but three times the car 
was badly checked. The maximum speed was 
18 miles an hour, and the average 11.98 miles, with 
an expenditure of 21.5 horse-power. On the return 
journey the average speed was 9.88 miles, with a 
maximum of 15 miles. The remaining two trips 
did not differ very greatly from these, the general 
averages being: Volts, 494; ampéres, 29.8 ; elec- 
trical horse-power, 20 ; speed, 10 miles. 

These trials demonstrate that speeds of 15 miles 
an hour are quite usual on the tramways of Buffalo 
within half a mile of the centre of the city, and 
that, except when starting or stopping, the vehicles 
usually travel at more than 10 miles an hour. It 
is easy to see that when the schedule rate is increased 
still higher speed must be attained. It is hopeless 
to expect that such results can ever be possible in 
England. We have not the broad straight thorough- 
fares that exist in the States, while the greater 
nuinber of carriages, cabs, and tradesmen’s carts 
render it more difficult to see exactly when the 
cars are coming. Further, it is not yet an admitted 
principle with us that the possibility of travelling 
quickly transcends all other public conveniences. 
If one or two people get killed at a level crossing, 
pressure is put on the railway company to erect a 
foot-bridge, and they are made to expend 100I. or so, 
to guard people against the result of their own fool- 
hardiness. In America the busiest streets are 
often crossed and recrossed by the railway on the 
level, and when an accident does occur it is 
accepted as unavoidable. The man who cannot 
take reasonable care of himself is not regarded 
with much sympathy, and his death doves not 
greatly stir the public feeling. A whole town will 
not forego the advantage of speedy locomotion for 
the benefit of such as he. 





THE WEATHER OF DECEMBER, 1891. 

TuE weather of December was mild, humid, and 
excessively rainy, with cyclonic wind systems till 
the middle of the month ; it then became dry, very 
cold, with hard frost, and continuous fog, especially 
in England, till the eve of the 25th, an anticyclonic 
wind system prevailing ; then a sudden thaw set 
in, and rainy, damp, mild cyclonic winds lasted till 
the end of the month. Nature’s penalty for a 
mild winter in the British Islands is drenching 
with rain and buffeting with wind. By the 4th the 
floods in Somersetshire were reported to cover 
about 80,000 acres, and to have caused losses 
estimated at 55,0001. By the 11th the floods had 


‘done much damage in the districts of the Dee and 
Conway. The Shannon rose to an unusual extent. 
On the 12th trains were delayed on the Yorkshire 
coast by a heavy fall of snow, and snow, followed 








by rain, caused the Wye and Derwent to flood. By 
the 16th the land was flooded between Reading and 
Staines. The meadows between Sonning and 
Caversham were under water, the floods extending 
to Shiplake, Marlow, Cookham, Windsor, Eton, 
Egham, the water being several feet deep in places. 
On the 17th a long anticyclonic band had formed 
over North France, England, the North Sea, and 
Scandinavia, through 20 deg. of latitude. This 
system increased and changed position slowly, 
embracing the greater part of Europe, until its 
central part reached Constantinople on the 26th, 
passing beyond observation. 

From the 21st to 26th fog, hoarfrost, and freezing 
cold settled over nearly all England, excepting the 
western part, including Wales and the south and 
east littoral. Fog implies gloom and darkness, 
and, especially in large towns, physicaland mental 
suffering, from pungent smoky vapour painful to 
the organs of sight, smell, taste, and respiration, 
deadly to the ailing and the weak, injurious to 
health and depressing to the spirits of people gene- 
rally. Frost implies biting cold, dearth of water, 
indoor discomforts arising from frozen cisterns, and 
bursting water pipes. It superadds to the miseries 
occasioned by the fog. Probably the flooded and 
soddened land had a part in the formation of this 
inland fog, for the south and east coast had mostly 
fine bright weather with merely alittle haze locally 
attimes. Such a condition of weather renders out- 
door occupations almost impossible. The fog led, 
as usual, to numerous accidents, and a general 
delay of traffic and locomotion by road, carriage, 
trains, and steamers. 

The inconvenience and suffering which Londoners 
have to endure from fog renders this feature of 
weather a public calamity. It is as if Nature inti- 
mated: ‘‘ Take back your smoke and see how you 
like it. Your sun is blotted out, you have day 
turned to night, a filthy irritating atmosphere in 
which you can scarcely breathe, since you insist on 
colouring my light grey mist which would do you 
no harm.” Of course it is possible to greatly 
mitigate the nuisance of fog, by abating the 
quantity of smoke emitted from fires. Every 
household stove is an apparatus for distilling smoke, 
and in cold weather they are plied with coals to 
such excess that the production of smoke is really 
brought toa maximum, whereas the aim should be 
to bring it to a minimum. Every one defiles his 
own nest, and blames everybody else for the result. 
Chimneys are kept foul, and coals are burnt un- 
skilfully, whereas during cold fogs every one 
would find it to his advantage, physically and 
industrially, to pay attention to the non-production 
of smoke. Even railway detonating signals and pan- 
fires add considerably to the nuisance, while there 
is a general extension of fires. For six days 
London was enveloped in dark fog. Lights were 
necessary throughout this interval. Its irritating 
property to the eyes, nose, and throat, evidenced 
its deleterious effect on health. Weak lungs 
laboured hard to breathe it. 

On the morning of the 25th a glazed frost formed 
on the roads and paths, and accidents to pedestrians 
were numerous. The streets of London had not 
been in such a state since January 22, 1867, when, 
after twelve days of frost, at 7.30 P.m., small rain 
fell and froze, forming a glazed frost, and by 11 P.M. 
the ice was homogeneous and locomotion was im- 
possible to people who could not skate. The 
weather of that night was described as : 

First it rained, then it blew, 

Then it froze, and then it snew ; 
Then there was a shower of rain, 
And then it friz and snew again. 

Next morning the thermometer had risen to 
46 deg., the wind having veered from E.S.E. to 
8.W. Just so; during the early morning of Christ- 
mas day drizzling rain and sleet fell in London, and 
froze, the temperature being 20 deg.; in the 
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Positions. | Pressure. from Normal. er =a from Normal. 
| — 

in. in. deg. deg. 
North 29.51 | below 0.18 | 42 | above 2 
South 36.63 | above .05 | 48 | 4, 4 
West 29.68 | below .16 | 46 aS 
East 29.88 | above .02 40 » (0 
Central 29.78 | below .08 43 | —— 
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course of the day the fog, which had lifted a little, 
came down again; and towards evening a mild 
breeze set in with gentle rain; by the next morn- 
ing the weather was genial ; temperature 45 deg., 








the wind having veered from S.E. to S.S.W. 
The suddenness of the thaw, together with the 
dampness of the incoming air, caused the walls of 
passages, staircases, and other places not heated 
by stoves or flues to stream with water. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of Man 
is central were as given in the Table on the pre- 














cedingcolumn. The amount and frequency of rain 
may be inferred from the following results : 

Places. Rainy Days. Amount. |, basa raat 

‘2 in. in. 

Sumburgh .. 24 3.95 0.30 less 
Scilly .. 22 4.42 0.40 more 
Valentia 24 9.10 mm “ws 
Yarmouth 20 2.29 0.37 less 


The daily general directions of the winds over 
these islands give a resultant for freyguency from 
S.W., for estimated force from S.W. by W., and 
the isobars indicate W.S.W. The normal resultant 
is W. by S., hence the winds were more southerly 
than usual, also more persistent and stronger. 
Atmospherical pressure was below the normal in 
the north and west, and fluctuated excessively be- 
tween the least, 27.93 in., on the 10th, and the 
greatest, 30.7 in., on the 21st. Where the pres- 
sure was lowest, temperature was mildest, though 
it was generally above the normal. The rainfall 
was normal, except in Ireland, where it was in 
excess. On the 8th, 1.32 in. of rain was measured 
at Shields ; 13th, 1.14 at Scilly, 1.70 at Roche’s 
Point, 1.32 at Valentia. Snow fell in Scotland 
on the 11th, 12th, and 15th. Aurora was seen in 
the north on the 6th, 7th, 10th; and lightning 
was reported twice or thrice in the west. The 
highest temperature, 62 deg., was reported at 
Douglas on the 2nd ; the lowest, 9 deg., at Church- 
stoke on the 24th. The contrasts of temperature 
were remarkable. At 8 a™M., 7th, while London 
had 51 deg., Nairn had only 28 deg. ; 10th, Cam- 
bridge 55 deg., Stornoway 34 deg. ; 12th, Scilly 
50 deg., London 30 deg. ; 15th, Scilly 52 deg., 
York 32 deg. ; 17th, Valentia 49 deg., York 28 
deg. ; 18th, Stornoway 47 deg., York 22 deg., also 
Valentia 50 deg., Loughborough 24 deg. ; 19th, 
Sumburgh 47 deg., Loughborough 27 deg., also 
Valentia 48 deg., London 28 deg. ; 20th, Storno- 
way 48 deg., Oxford 21 deg.; 21st, Stornoway 
47 deg., Loughborough 19 deg. ; 22nd, Sumburgh 
43 deg., Loughborough 12 deg.; 23rd, Roche’s 
Point 43 deg., Loughborough 14 deg. ; 24th, Stor- 
noway 46 deg., Cambridge 18 deg. ; 25th, Scilly 
45 deg., York 17 deg. ; 31st, London 53 deg., 
Wick 32 deg. The estimated mean temperature 
at 8 a.M. for the entire area of the British Islands 
fluctuated largely from day to day ; on the 3rd it 
was 50 deg., 7th 42 deg., 10th 46.5 deg., 12th 
38 deg., 16th 44.5 deg., 22nd 35 deg., 25th 35.5 
deg., 26th 45 deg., and continued mild to the end 
of the month. On the 12th the temperature at 
London rose to 53 deg. at midnight from 30 deg. 
at 8 a.m. During the twenty-four hours ending 
8 a.M., 26th, temperature rose 22 deg. at Cam- 
bridge, and 20 deg. at York and London. 

By 8 a.m., 7th, a strong gale had advanced 
rapidly over Ireland and England, centre 29.1 in. 
over St. George’s Channel; by 6 p.m. it was 
beyond the Wash, and next morning had entered 
Germany. At the same time another cyclone was 
indicated on the Atlantic. At 8 a.m., 9th, its 
centre, 29 in., was off the north of Scotland. By 
6 a.M. it had moved about 100 miles eastward, 
and next morning had developed into an immense 
cyclone, extending from its centre in the Shetlands 
to Lyons, that is from latitude 45 to 60 deg. N. 
The following morning the centre was in latitude 
65 deg. N., longitude 10 deg. E., and still advanc- 
ing north-eastward. On the 13th a gale attended 
with frequent terrible squalls raged all day over 
the southern portions of Ireland and England. 
H.M.S. Banterer left Queenstown on the 9th for 
Plymouth, was driven into Appledore after being 
buffeted about for four days by the tempestuous 
weather, barely escaping shipwreck. 

Reckoning by the weather notations clear days 
varied between 8 in the central and 6 inthe north ; 
overcast days between 20 in the north and 14 in 
the central district. 

For the five weeks ending January 2 the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom 
22, Channel Isles 40, south England 26, south 
Ireland 25, east England 24, south-west England 
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23, central England and east Scotland 22, north 
Ireland 20, north-east England 19, north-west 
England and west Scotland 17, north Scotland 8. 





THE PHYSICS OF STEEL. 
By Wo. Mercatr, Pittsburgh. 


Tue physics of steel has become so prominent 
through the researches and writings of Tchernoff, 
Akerman, Osmond, Roberts-Austen, Arnold, and 
others as to be a problem of the highest interest. 
Tchernoff first led off in the right direction by 
drawing attention to the variations in the crystal- 
lisation of steel due to differences of temperature 
and manipulation ; and to the critical temperatures. 
Akerman followed with his suggestion of cement 
carbon, and hardening carbon. Osborne examines 
the curves of heating and cooling, and suggests the 
8 iron and «a iron theory. Roberts-Austen takes 
up the subject and by his beautiful experiments 
gives us the measure of recalescence, reducing it 
to its proper quantity and rather spoiling the 
marvels of theory of erratic chemical changes, 
which had been built upon it. 

Sorby and others do some rare microscopical 
work and advance the carbide of iron theory. 

Arnold attacks the theorists, and notwithstanding 
rebukes, quietly offers the idea that finds more 
adherents than all of the others, among those of us 
who work in steel, who try to think about it, and 
who have no time to experiment outside of the 
great laboratories, the melting houses and mills. 

Arnold suggests that recalescence is due to a 
change from the plastic to the crystalline condition, 
and that the increase of temperature is what might 
be expected, or what must happen, by such a 
change. A simple explanation of a simple physical 
fact. 

There are a few things we think we know about 
steel, and only a few ; there are many more things 
we would like to know, and we look to the great 
physicists of ample means and leisure to let us know. 
We know steel passes through four conditions : 
crystalline, plastic, granular, and liquid. It is in 
the crystalline condition that all users of steel 
are interested, and it is vitally important to them 
to know what to expect in that state from previous 
manipulations in the other states. The plastic 
condition interests the forgers and temperers of 
steel, and to do good work they must know the 
effects of differences and variations in temperature 
in that state. The granular condition gives us the 
beautiful Swedish system of determining carbon by 
forging, for the decrepitating temperature is surely 
the point where granulation begins, and that point 
varies with the contents of carbon, just as probably 
the point of recalescence, the change from plastic 
to crystalline, changes with the contents of carbon. 
The granular condition is, farther, of great interest 
to those who contemplate the direct rolling of 
liquid steel ; if they can eliminate or overcome 
the granular condition, they will succeed. 

We know by bitter experience that in the granu- 
lar condition steel has more adhesion than cohesion, 
it will stick to anything but itself. Were it not 
for this granular condition with its pesky adhesive- 
ness we would soon throw away all rolls, hammers, 
and tools of that sort ; we would pull out our bars 
and sheets as the candy maker pulls his taffy. The 
liquid condition is of interest to the manufacturer 
only ; it has its peculiarities and provides trials 
enough, but the rest of the world need not be 
bothered with them. 

Professor Roberts-Austen has shown us the 
curve of cooling in the Report to the Alloys Re- 
search Committee.* In it we see that beautiful, 
most perfect, and most useful condition which we 
call ‘‘refined.” All well-taught steelworkers are 
familiar with it, and all know that its position in 
the scale of temperature shifts with the contents 
of carbon, 

We believe it to be co-existent with the point or 
period of recalescence, bevause we believe it is 
there that the crystals first break up completely in 
the ascending scale, and that if we catch our heat 
just there and quench, we get the finest crystals 
possible, the strongest and most enduring condi- 
tion for all work. Below that heat the hardening 
is comparatively slight, and the changes in crystalli- 
sation are not so profound, because the original 
crystals have not been broken up completely. 
Above that heat the hardness increases slowly up to 
a degree that will scratch glass, but with every 





* See ENGINEERING, vol. lii., page 548 and 579. 








increase of temperature there is a profound change 
in crystallisation and a great increase in brittleness ; 
we call it coarse-grained and ‘‘fiery.” The 
Research Committee have it in their power to tell 
us whether or not refining and recalescence are in 
the same limits of temperature; if they are the 
curves will be in this form. 

The solution of this question would be of great 
practical importance. Ifthe answer were in the 
affirmative and the position of the critical points 
were determined, upon a series of fine steel con- 
taining <.2 of 1 per cent. each of all elements 
except carbon, then the physical effects of vary- 
ing quantities of Si, P, Mn, nickel Cn, &c., could 
be determined easily by comparison to that stan- 
dard. The solution of this series would be of 
inestimable value. 

About the theories; the cement carbon and 
hardening carbon, and the f iron and a iron theories 
seem like ingenious conjectures that have received 
attention solely because of the well-earned eminence 
of their authors, but so far their advancement 
appears to have only retarded our knowledge of 
facts. The carbide of iron theory seems to have 
more basis of fact than the others, but it involves 
the envious condition that this compound can be 
formed only in a matrix of pure iron, or in the 
presence of an excess of iron. If the committee 
should find eventually that carbon exists in iron in 
solution, that the supposed carbide is simply im- 
perfectly dissolved carbon, and that hardness is 
due to perfect solution and high molecular tension, 
they would discover a law as simple as the law of 
gravitation. The discovery would be hard upon 
the many mystic theories we have now to consider; 
it would answer to all we know now as facts, and 
it would be an enduring boon to the harassed steel- 
worker, the wavering steel user, and the distraught 
student. 

I could write for a week, but I have written too 
much now, and I will close with the suggestion 
that Langley’s beautiful research in specific 
gravities is worth following up. Then, too, the 
colour question is worth looking at ; have we not 
had enough of ‘‘ cherry heat” and ‘‘ red heat ?” 

There are cherries and cherries ; of course the 
temperer always quenches at cherry heat, but what 
of the man who has been raised on white cherries ? 
If the committee will watch carefully they will 
find these colours ; white, so-called, bright lemon, 
lemon, bright orange, medium orange, dark orange, 
orange red or blood heat, or dark cherry ; the only 
true red showing just before the colour fades out, 
and indicating just the heat at which steel should 
not be forged, and should not be quenched. 








LONDON SOCIETIES.—No. XIX. 
Tue Royat Instrrution—continued. 

Davy was both by birth and by sympathies a 
Cornishman, he was born at Penzance on the 
17th of December, 1778. His father was a wood 
carver of some considerable reputation, and Hum- 
phry was the eldest of five children, two boys and 
three girls; his brother afterwards became a 
doctor of eminence, being for some years on the 
medical staff of the Army, and contributed several 
ao to the Philosophical Transactions of the 

oyal Society, of which he was a Fellow. 

Humphry Davy was a student from very early 
childhood, and his love of reading manifested 
itself before he was five years of age; his gift 
of lecturing developed when he was eight, for 
he used to collect together a number of boys in 
a circle, and, mounting on a bench or a cart, would 
harangue them on the various subjects upon which 
he had recently been reading. After having been 
removed from several small schools suited to his 
age but unfitted to his talents, he was at the age of 
fifteen sent to Truro to finish his education under 
Dr. Cardew, a teacher whose school is distinguished 
for the number of eminent scholars which it sent 
into the world. 

In the year 1794, that is to say, when Davy was 
sixteen, he lost his father, and was apprenticed by 
his mother to a surgeon and apothecary, Mr. John 
Bingham Borlase, who afterwards became a physi- 
cian of eminence in Penzance. This appenticeship 
served him rather as an opportunity for practising 
chemistry and making experiments thereon, than 
for giving him experience and knowledge of the 
medical profession. He began reading mathematics 
in the beginning of the year 1796, and so steady 
and intelligent was his reading that within twelve 





months he had finished the elementary course of 
study which he‘had assigned himself, and at the 
same time he studied metaphysics, which often 
added grace and lofty thoughts to his lectures and 
writings in after life. Throughout his period of 
youthful study he never relaxed his passion for 
poetry, and interspersed throughout his note- 
books are poems written by him on various occa- 
sions. 

November, 1797, was an important month in 
the life of Sir Humphry Davy, as it is in the 
history of chemistry, for it was then that Davy, just 
entering his nineteenth year, began the study of 
chemistry ; and in his bedroom in the house of 
Mr. Tonkin, with whom he had lived ever since he 
left school, he worked away making experiments, 
his apparatus consisting of phials, wine glasses, 
tea-cups, tobacco-pipes, and earthen crucibles, 
but as there was no fireplace in his bedroom he had 
to go down into the kitchen when he required to 
heat a crucible. So rapid was his progress at this 
time in the science which will ever be associated 
with his name. that in the following April (1798) we 
find him in correspondence with Dr. Beddoes (Pro- 
fessor of Geology and Chemistry in the University 
of Oxford) relative to his own researches on heat and 
light and a new hypothesis as to their nature. The 
results of these researches formed the subject of 
Davy’s first publication, ‘‘ Essays on Heat and 
Light,” which was published in 1799, the year of 
the foundation of the Royal Institution. 

It was about this time that Davy made the 
acquaintance of Mr. Davies Giddy, who afterwards 
became his successor in the presidentship of the 
Royal Society, he having in the meantime changed 
his name to Davies Gilbert, and it was by this 
gentleman that he was introduced to Dr. Beddoes, 
who had established a Pneumatic Institution at 
Clifton for the cure of diseases by inhalation of, and 
immersion in, various gases. 

Dr. Beddoes was making inquiries relative to 
finding an assistant to prepare the gases and super- 
intend the Pneumatic Hospital, and Mr. Davies 
Gilbert recommended Humphry Davy for the 
situation. On October 2, 1798, he took up his 
residence at the Institution, his post being ‘‘ to 
superintend experiments on the medical powers of 
factitious airs and gases.” 

In the following April Davy made the discovery 
of the well-known physiological effects of laughing 
gas, and of its perfect respirability, and he thus 
describes the discovery in a letter to Mr. Davies 
Gilbert dated April 10, 1799: ‘‘I made a discovery 
yesterday which proves how necessary it is to re- 
peat experiments. 

‘*The gaseous oxide of azote is perfectly respirable 
when pure. It is never deleterious but when it 
contains nitrous gas. I have found a mode of 
obtaining it pure, and I breathed it to-day in the 
presence of Dr. Beddoes and some others—sixteen 
quarts of it for near seven minutes. It appears to 
support life longer than even oxygen gas, and 
absolutely intoxicated me. Pure oxygen gas pro- 
duced no alteration in my pulse nor any other 
material effect,. whereas the gas raised my pulse 
upwards of twenty strokes, made me dance about 
the laboratory as a madman, and has kept my 
spirits in a glow ever since.” 

The year 1800 seems to have been spent by Davy 
chiefly in the investigation of voltaic and electrical 
phenomena, and many of the results he obtained 
were recorded at the time in his correspondence 
with Mr. Davies Gilbert, but during that year he 
published a volume entitled ‘‘ Researches, Che- 
mical and Philosophical, Chiefly Concerning Nitrous 
Oxide and its Respiration.” 

During the spring of that year an important 
series of interviews were taking place between 
Count Rumford and Mr. Underwood, one of the 
proprietors of the Royal Institution, on the subject 
of Davy’s exceptional scientific attainments, and 
on the advantages which would accrue to the Insti- 
tution if he were engaged as a lecturer, and on the 
16th of February, 1801, Count Rumford wrote to 
Davy, quoting the resolution of the managers of 
that date, and conferring on him the appointment 
of assistant lecturer and chemistry director of the 
Chemical Laboratory, and of assistant editor of the 
Journal of the Institution, with rooms, coals, 
and candles, and a salary of 100/. per annum. 
As we have seen,* Davy took up his position 
at the Royal Institution on March 11, 1801, and 
the next twelve years of his life became part of the 





* See ENGINEERING, Vol. lii., page 759. 
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history of the Royal Institution. The following 
extracts from a letter he wrote to his mother, 
telling her of his appointment, are not without the 
interest of curiosity; the letter is dated January 31, 
1801. 

“«. . .. I now catch a few moments only of 
leisure to inform you that I am exceedingly well, 
and that I have had proposals of a very flattering 
nature to induce me to leave the Pneumatic 
Institution for a permanent establishment in 
London. 

‘You have perhaps heard of the Royal Philoso- 
phical Institution established by Count Rumford 
and others of the aristocracy. It is a very splendid 
establishment and wants only a combination of 
talents to render it eminently useful. 

‘“*Count Rumford has made proposals to me to 
settle myself there with the present appointment 
of assistant lecturer on chemistry and experi- 
menter to the Institute ; but this is only to pre- 
pare the way for my being in a short time sole pro- 
fessor of chemistry, &c., an appointment as 
honourable as any scientific appointment in the 
kingdom, with an income of at least 5001. a year.” 


‘*You will all, I dare say, be glad to see me 
getting amongst the royalists, but I will accept of 
no appointment except upon the sacred terms of 
independence.” 

We have seen* how the first lectures of Davy at 
the Royal Institution were received. 

The great inducement to Davy to leave Bristol, 
where he was so well appreciated and so kindly 
treated, was the promise by Count Rumford of the 
uncontrolled use of the laboratories of the Institu- 
tion for private experiments ; together with the 
assurance that he should have any apparatus he 
might need for new experiments, and we find him 
only a day after his arrival already deep in an ex- 
perimental inquiry upon voltaic electricity which 
he had begun before he left the Pneumatic Institu- 
tion at Clifton. 

The chemical laboratory of the Royal Institution, 
which was designed and built by Webster, was 
admirably adapted for its purposes, and was in the 
time of Davy, and remained for many years after, 
the finest chemical laboratory in the world. The 
room, according to Dr. Davy, was spacious, well 
ventilated, and well lighted from above, and well 
supplied with water. It was divided into two 
nearly equal compartments, one the laboratory 
proper, and the other was provided with rows of 
seats to be used as a theatre for the accommodation 
of the chemical students. In the laboratory was a 
blast furnace, a portable forge with double bellows, 
a large sand furnace, a large mercurial trough, and 
several water pneumatic troughs and _ voltaic 
batteries ; there were also the usual gasholders, 
filters, and glass and porcelain apparatus, while the 
balances, air pumps, &c., were kept in another 
room to preserve them from the injurious effects of 
acid fumes, &c. 

Such was the laboratory in which the great 
classical researches of Davy, of Young, and of 
Faraday were prosecuted, and with such world-wide 
success. It would be a revelation to any one of 
them to have been suddenly transferred to one of 
the modern laboratories of some of the British and 
foreign universities or technical institutions, or in 
the Royal Institution of to-day. We doubt, how- 
ever, whether greater researches would have been 
conducted by them than were made in that early 
laboratory. 

In the hands of Davy the pile which was dis- 
covered by Volta the year before Davy’s appoint- 
ment to the Royal Institution, became the most 
powerful engine of chemical reduction and analysis, 
and the few years of his association with the Insti- 
tution were marked by discovery after discovery, 
all of the highest order of importance. 

The world of science at that time was being 
agitated and torn asunder by a controversy which 
was going on all over Europe upon the philosophy 
of the decomposition of water and of certain of the 
chemical salts. 

The discovery of the decomposition of water by 
voltaic electricity was made by Nicholson and 
Carlisle in April, 1800, and they soon after were 
able to decompose certain metallic solutions, and 
Mr. Cruickshank added to these discoveries several 
new results, such as the decomposition of what 
were then called muriates of magnesia, soda, and am- 
monia by electricity, and showed that alkaline 
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matter always appeared at the negative electrode 


and acid at the positive. Throughout that year 
Davy was at work at this important subject, and 
in September of that year he published in Nichol- 
son’s Journal his first paper on electro-chemical 
phenomena, which was followed by six others of 
the series.* In these communications Davy showed 
that oxygen and hydrogen were evolved from 
separate portions of water, although other sub- 
stances of a porous nature might intervene, and he 
expressed his view that all electro-decompositions 
were polar in their nature. The great results of 
Davy’s further researches in this branch of philo- 
sophy forms the subject of his first Bakerian 
Lecture, which was delivered before the Royal 
Society in 1806, its title being ‘‘On Some Chemical 
Agencies of Electricity.” The great Berzelius refers 
to this lecture as the rapport qui doit étre rangé 
parmi les meilleurs mémoires dont on ait jamvis 
enrichi la théorie de la chimie,t and it was rewarded 
by an honour which in all the circumstances is 
unique in the history of science. For this most 
important contribution to chemical philosophy the 
Institute of France conferred on its author the 
prize founded by Napoleon for the most important 
discoveries in galvanism, although at the time a 
fierce war was raging between this country and 
France, a proof that in the great cosmopolitan re- 
public of science the appreciation of true genius and 
worth is even superior to national prejudices and is 
unaffected by political complications. 

One of the earliest of Davy’s Royal Institution 
researches was undertaken at the request of the 
managers, and was an investigation of the laws and 
processes connected with the operations of tanning; 
the results obtained in this research were given to 
the Royal Society in ‘‘ An Account of Some Ex- 
periments and Observations on the Constituent 
Parts of Certain Astringent Vegetables, and on 
their Operation in Tanning,” read before the 
Society on February 24, 1803, and on November 17 
of that year he was elected a Fellow of the Royal 
Society. During the same period Davy turned 
special attention to agricultural chemistry, and in 
the year 1802 he delivered a course of lectures 
before the Board with Agriculture ‘*On the Connec- 
tion of Chemistry with Vegetable Physiology,” and 
he held the appointment of professor to the Board, 
delivering an annual course for ten years. 

We now approach the greatest period of Davy’s 
career, and one of the nost important epochs in the 
history of the Royal Institution, as well as in that 
of modern science. It was in the year 1807 that 
the Professor of Chemistry to the Royal Institution 
of Great Britain made the great classical discovery 
of the decomposition of the fixed alkalies, and it is 
a curious and almost prophetic fact that seven 
years before, when preparing his first lecture on 
electro-chemical phenomena, he made use of the 
following expression : ‘‘I cannot close this notice 
without feeling grateful to M. Volta, Mr. Nichol- 
son, and Mr. Carlisle, whose experience has placed 
such a wonderful and important instrument of 
analysis in my power.” These splendid researches 
resulted in his discovery of the metal potassium on 
October 6, 1807, by the electro-decomposition of 
potassium hydrate and the discovery of sodium by 
similar means a short time after. This great research 
and its important discoveries formed the subject of 
Davy’s second Bakerianlecture read beforethe Royal 
Society on November 19, 1807, the title being ‘‘On 
Some New Phenomena of Chemical Changes Pro- 
duced by Electricity, particularly the Decomposi- 
tion of the Fixed Alkalies, and the Exhibition of 
the New Substances which Constitute their Basis ; 
and on the General Nature of Alkaline Bodies,” 
It is impossible to now estimate the importance to 
the science of chemistry of the discovery that 
potash and soda are metallic oxides, for by it a new 
era was inaugurated and all former analogies 
became strengthened, and a field of inquiry was 
opened up by which the voltaic battery became 
an instrument of analysis for all the known 
chemical salts and compounds; and it is an 
interesting fact, in the light of modern science, 
that the greatest voltaic power at the disposal 
of Davy in the laboratory of the Royal Institution 
consisted of twenty-four pairs of copper and zinc 
plates of 12 in. square, a hundred pairs of 6 in. 
square, and one hundred and fifty pairs of 4 in. 





* Nicholson’s Journal, vol. iv., pp. 275, 326, 337, 380, 
and 394, 

+ Traité de Chimie, par J. F. Berzelius ; traduit par J. 
F, Joudan, vol. i., psge 164, Paris; 1829. 





square. The account of this research, which is 
given in a most masterly way in his second Bakerian 
lecture, would disclose several chapters of this 
history devoted to itself alone, and we only regret 
that space will not permit us to do more than make 
a reference to it. It is stated by an eye-witness 
that when Davy saw the minute globules of potas- 
sium burst through the crust of potash, and take 
fire as they entered the atmosphere, he could not 
contain his joy, he actually danced about the room 
in ecstatic delight, and that some little time was 
required for him to compose himself sufficiently to 
continue the experiment. 





NOTES. 
Royat ENGINEERS AS MEMBERS OF THE 
InsTITUTION OF Civit ENGINEERS. 

As is well known the Institution of Civil Engi- 
neers will not accept a Royal Engineer as a member 
of their body, but only as an Associate. Many 
Royal Engineers have complained of this regulation 
as an invidious distinction, but there are, doubtless, 
good grounds for its enforcement. After retiring 
from active service in the army, however, an engi- 
neer, if he takes up civil engineering, becomes 
eligible for full membership, but up till the present 
there has been no instance of any one taking advan- 
tage of this. But this precedent has at length been 
created, and Major-General Webber figures as the 
first ex-oflicer of the Royal Engineers to be 
accepted as a full member of the Institution of 
Civil Engineers. This distinction has been fully 
earned. Since leaving the army, in which we may 
note he distinguished himself when in charge of the 
field telegraphs in the Egyptian campaign, General 
Webber has been closely identified with the pro- 
gress of electrical engineering, receiving a high 
recognition of his services in being elected Presi- 
dent of the Society of Telegraph Engineers. As 
managing director for some time of the Anglo- 
American Brush Electric Light Corporation, and 
also of the Chelsea Electricity Supply Company, 
his services to the cause of electrical progress 
were very considerable, and his present position 
as engineer of the City of London Electric Light- 
ing Company, will enable him to do equally 
effective work in the future. In the latter position 
he fills a very responsible post, since the company 
occupies a prominent position in the eyes of 
the world. As already stated, these qualifications 
have been deemed sufticient by the Council of the 
Institution of Civil Engineers for full member- 
ship of their body. General Webber’s applica- 
tion for membership was backed by the following 
names, amongst others, Sir C. H. Gregory, Sir F. 
Bramwell, Sir Douglas Fox, Mr. Preece, and Sir 
B. Baker. 


THe Batrery TRANSFORMER SysTEM. 

We give below some interesting figures from the 
report of Mr. H. Miller, resident engineer at the 
Kensington Court electric lighting station, showing 
the efficiency of the Crompton-Howell storage bat- 
teries in use there. Table I. shows the figures for 
the stations both at Kensington Court and Queen’s 
Gate. 


TABLE I.—Kensington Ccurt and Queen’s Gate Battcrics. 























} Charge i P ¢ feneeet e 
Sharge in |Discharge in Efficiency. : 
ot Ampére- Ampére- | Ampére- ew 
, Hours. Hours. Hours. — 

January .. ..|_ 113,174 77,592 | 68.6 66 
February .. ual 96,603 74,005 | 76.6 69 
March 82,977 73,230 | 8&3 78.5 
April 101,021 90,487 §9.1 79 
May 89,257 82,274 92 £0 
June 95,603 88,028 92 80.5 
July 99,778 91,864 | 92.2 86 
August .. 78,856 71,283 | £0.5 84 
September 75,274 68,416 91 | 84 
October .. 91,814 83,919 | 91.4 | 80.5 
November 104,114 96,987 | 93 | 86 
December 115,555 104,052 90.5 | 81.5 

Totals 1,144,036 | 1,002,187 | 88 | 79.5 

' 








It will be noted that the general efficiency is re- 
markably high, as on the whole year 79.5 per cent. 
of the watts put into the batteries were returned to 
the mains, showing a loss of only 20.5 per cent. 
This loss, however, takes place on only that por- 
tion of the supply which passes through the bat- 
teries which at Kensington is one-eighth of the 
whole, and hence the loss referred to the whole 
output of the station is but 2} percent. During 
January and February it will be seen that the efti- 
ciency was much lower than during the other 
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months. This was due to the fact that no steps 
had been taken for keeping up the temperature at 
the Queen’s Gate station, and the efliciency 
of the batteries there fell off in consequence. 
On steps being taken to remedy this defect the 
efliciency at once rose. In Table II. will be found 
some figures showing the efliciency of the batteries 
at Kensington Court separately. The efficiency 
here is higher than at Queen’s Gate, because the 
charging mains, being short at Kensington Court, 
but little loss occurs in them. It will be seen that 
on an average of the figures given, upwards of 
85 per cent. of the watts used in charging are re- 
turned on discharge : 


Table II.—Kensington Court only. 
Charge in Dischargein Per Cent. ae Client 


Ampére- Ampére- | Ampere- 
Hours. | Hours. Hours. Watts. 


Month. 
1891, 

February .. ae 45,742 | 41,277 83 

April es én 46,868 | 48,142 2 85.5 
May oo we 43,311 | 40,5°5 93.5 86.5 
July a os 89,015 26,549 | k 86.5 
September eS 33,873 31,265 | 92.5 85.5 
November on 40,349 | 42,3850 | 91.5 85 


These figures cannot but be satisfactory to the 
advocates of the battery transformer system. 





TRIAL OF A STEAM TURBINE DYNAMO. 

A very interesting trial of a Parsons steam turbine 
dynamo has recently been made in Newcastle by 
Professor Ewing, and has brought out the extra- 
ordinary fact that the consumption of steam at half and 
full loads is about the same as in a well-designed com- 
pound engine. The trials were further made under dis- 
advantageous circumstances. The full pressure for 
which the turbine was designed could not be obtained, 
while a small boiler and a contracted steam pipe 
further reduced the pressure. Even the water for 
condensing was short in quantity. In spite of all 


these difficulties, however, the turbine acquitted |. 


itself most satisfactorily. Its wonderful simplicity 
has long rendered it a formidable opponent to the 
reciprocating engine, and it will now take up even a 
stronger position. 


Report on Trials of a 100-unit Parsons Steam Turbine 
Dynamo, at Heaton Works, Newcastle-on-Tyne, 
December, 1891. 

By Professor Ewrne, F.R.S. 

The machine teated is, I am informed, the first con- 
densing steam turbine that Mr. Parsons has built. Its 
shaft was designed to carry six small and one large plates 
or discs, each fitted with a series of rings of turbine 
blades, the large plate being specially designed to deal 
with low-pressure steam. After passing it, the steam was 
exhausted into a jet condenser of novel design, the pump 
of which was driven by a separate donkey engine. The 
turbine rings were of the outward flow type. 

The turbine was designed to work with steam at an 
initial pressure of 140 lb. per square inch, but on the 
occasion of the trials it was not practicable, for want of a 
suitable boiler, to use a pressure of more than 95 lb. per 
square inch, The first and second plates with their 
turbine blades were accordingly removed, and the tests 
were made with the remaining four small and one large 
plate. The effect of this was to make the results of the 
trial less favourable, as to economy in steam consumption, 
than they would have been had the full initial pressure of 
140 ib. been available. 

In line with the turbine shaft, and directly coupled to 
it, was the armature of an alternate current dynamo 
capable of yielding 100 kilowatts, or 100 Board of Trade 
units of electrical ig per hour, and wound for a 
potential of 2000 volts. The exciter was a distinct small 
dynamo of the continuous current Gramme type, which 
was also mouated on a prolongation of the turbine shaft. 

The turbine ran at a speed of about 4800 revolutions 
per minute, and the armature was wound with a single 
coil, s» that the frequency of the alternations was about 
80 complete periods per second. 

The whole machine, comprising the turbine, dynamo, 
and exciter, weighed about four tons; its length was 
about 14 ft., and its greatest breadth barely 3 ft. It 
stood on three cast-iron pedestals resting on an ordinary 
concrete floor. There were no holding down bolts or 
special foundations, and none seemed to be required. 
The machine ran almost without vibration. 

In the trials the current generated was spent on a bank 
of resistance coils, consisting of open spirals of iron wire 
strung on wooden frames. The output was varied, in 
successive trials, from about 20 units per hour, or say 
one-fifth load, to 100 units per hour or full load. The 
loads spoken of are the amounts of electrical power spent 
in the external circuit, and do not include the work done 
by the exciter in supplying current to the field magnets 
of the main dynamo. (The output of the exciter was 
about 24 units per hour.) 

In two additional trials there was no external load 
beyond what was necessary for measuring the potential. 

The experiments were arranged to give complete 
information of the amount of steam used by the turbine 
under all grades of output, from full load to zero, 

The electrical output was taken to be the product of 
the effective volts at the dynamo terminals into the effec- 





tive amperes. The volts were measured by aid of a 2 
horse-power transformer, which transformed down in the 
ratio of 1 to 10, and a pair of Cardew voltmeters. To 
test the accuracy of the professed ratio of transformation 
the volts were on one occasion read by applying a Cardew 
voltmeter to successive portions of the bank of resistance 
coils (then grouped in series), so that the potential was 
directly determined by summing up the readings. This 
determination was found to agree exactly with that 
obtained by means of the transformer. 

The Cardew voltmeters were themselves tested by 
comparison with a third Cardew, which in its turn had 
been standardised by help of one of Sir William Thom- 
son’s balances. They were found to be correct. 

The current was measured by (1) an Evershed gravity 
amptre-meter, and (2) a Siemens electro-dynamometer. 
These were connected in series in several of the trials, 
and were found to be in perfect agreement. The Ever- 
shed instrument had been tested against a Thomson 
balance. 

The consumption of steam in the turbine was measured 
by passing the feed water through a measuring tank, the 


These results are also shown graphically in the accom- 
panying curve, which shows the relation of the number 
of pounds of steam used by the turbine per hour to the 
number of electrical units generated per hour. 

It is convenient also to express the results in another 
way, by stating the number or pounds of steam used per 
unit generated at various rates of output from full load 
downwards. These quantities, obtained by measurement 
from the curve, are given in the following Table : 

Number of Pounds 
Output in Units of Steam used per 
per Hour. Unit. 
10 





capacity of which I checked. Steam was supplied from 


o 358 


an old boiler of the locomotive type at a pressure of 90 Ib. 
to 95 lb. per square inch. The steam ng was too small, 
and the loss of pressure between the boiler and the 
turbine must have been considerable, especially in the 
full-power trials. 

In the full-power trials this boiler was insufficient to 
supply all the steam, and another boiler was joined to it. 
It was then impracticable to measure the feed, and the 
amount of steam passing through the turbine was esti- 
mated in these trials by measuring the rise in temperature 
of the water discharged from the condenser, in conjunc- 
tion with the amount of the water, as gauged by means 
of a weir. This rise in temperature and the head over 
the weir were noted in all the trials, so that when the feed 
was directly measured a constant was determined which 


could be applied in cases where a direct measurement of | 


the feed was impracticable. 

The boiler was old and leaky, but the amount of water 
which fell to be deducted from the whole feed on this 
account was repeatedly determined. The allowances 
made for leakage are certainly not excessive, and do not 
in any case affect the full-power trials materially. 

The steam required for (1) the — and (2) the 
air-pump, was supplied by a separate boiler, and is not 
included in the quantities that are stated below. 

The vacuum ranged from 284 in. at light loads to 264 in. 
at full load. The temperature of the cold well varied 
from 5 deg. C. to 18 deg. C. 

The trials extended over three days—December 12, 14, 
and 15, 1891. The turbine was kept running, without 
change of load, long enough in each case to secure a 
uniform régime, and to prevent any material error from 
being caused by an inexact reading of the weather-gauge 
gl.ss on the boiler. The machine ran without any hitch 
throughout all the trials. 

The following are the observed results. The trials dis- 
tinguished by an asterisk are those in which the consump- 
tion of steam was inferred from the rise of temperature 
in the injection water. In the other trials it was 
measured directly, as feed water. 


Electrical Output in Steam used in the 
Units generated Turbine in Pounds 
per Hour. per Hour. 
= ' 492 (mean) 
1120 
1350 
1875 
2460* 
2580 
3530* 
3600* 








| It will be seen from these figures that the consumption 

of steam by this condensing turbine was 37 lb. per 
| electrical unit generated, when the machine was giving 
| its greatest output; that the output might be reduced to, 
| say, three-fourths of its greatest value without causing 
any sensible addition in the consumption of steam per 
unit; and that at half-load the consumption was 39 lb. 
per unit. When the load is further reduced the consump- 
tion per unit increases, as it does in all engines, on 
account of the work which is expended within the 
machine itself. 

The consumption of 87 lb. per unit at full load corres- 
ponds to 27.6 lb. per electrical horse-power per hour ; and 
the consumption of 39 lb. per unit, at half-load, 

' corresponds to 29 lb. per electrical horse-power per hour. 
For the sake of comparison it may be added that in a 
| good ordinary compound condensing engine of corres- 
| ponding power the consumption of steam is usually about 
| 20 lb. per indicated horse-power per hour, which corres- 
| ponds (allowing for necessary loss in transmission to the 
| dynamo) to, say, 36 1b, per unit. In the special type of 
| single-acting aaa engines made b r. Willans, 
| and successfully used in many electric light stations, the 
| consumption of steam at full lead and at moderately full 
| load is somewhat less. The best results in trials pub- 
| lished by him show (with high-pressure and triple-expan- 
| sion) a consumption equivalent to about 30} lb. per unit 
| in a non-condensing engine and 25 Ib. per unit in a con- 
'densing engine worked at full load; while at half-load 
the numbers are about 43 lb. per unit and 32 Ib. per unit 
| respectively. 
have no doubt that if it had been practicable in the 
| turbine tests to use the full pressure of 140 Ib, per square 
| inch for which the turbine was designed (in place of a 
pressure of 95 lb ), that the consumption of steam per 
unit would have been considerably saben. 

As they stand, however, the results must be admitted 
to demonstrate a very remarkable performance. They 
show that in respect of economy of steam, and therefore 
of fuel, at full or moderately full load, the Parsons 
turbine of the type and size tested now challenges com- 
parison with good engines of the usual kind, while its 
comparative freedom from friction gives it an exception- 
ally high efficiency when lightly loaded. 

Apart from the question of steam economy, the light- 
ness and compactness of the turbine-dynamo, its small 
first cost, the perfect ease with which it is started, its 
freedom from vibration and the absence of any need for 
heavy foundations, are points much in its favour as a 
generator for central station work. 

Mr. Parsons has been good enough to give me every 
facility for examining the construction of his turbine: and 
dynamos. I see no reason to anticipate that the charges 
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for maintenance, for oil, and for attendance will be 
larger than in the case of other engines. I should rather 
expect them to be lighter ; and this appears to be borne 
out by the experience of the Newcastle and District 
Electric Lighting Company, where turbine generators 
have been in use for about two years. 

T had the advantage of seeing the plant at that com- 
pany’s station, and of obtaining particulars in regard to 
wages and other items of current out'ay from the super- 
intending engineer and the secretary of the company, 
who were most willing to supply information. 

In regard to first cost, the turbine generator is probably 
cheaper, in large sizes, than any combination of ordinary 
engine and dynamo giving equal output. 

The machine tested had an electrical governor which 
regulated by causing intermittent admission of steam. 
The action of this governor was not entirely satisfactory, 
and Mr. Parsons informed me that he meant to substi- 
tute for it a modified form of a type of governor which 
has been found to work well at the Newcastle and Dis- 
trict Electric Light Station and e!sewhere. 

The turbine worked at its full load of 100 electrical 
units per hour without any sign of distress, and so far as 
could be judged was capable of giving a greater output 
without difficulty. The dynamo armature became hotter 
than is, in my opinion, desirable. This might be avoided 
by an alteration in the winding of the armature. 

With a dynamo wound to give continuous currents, 
the consumption of steam in the turbine per electrical 
unit generated may be confidently expected not to exceed 
the consumption observed in these experiments. 

J. A. Ewine, 
Professor of Engineering, 
Cambridge University. 
Cam'sridge, December 21, 1891. 





THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EDITOR OF ENGINEERING, 

Srr,— Your correspondent, “‘ An Indian Engineer,” in 
your issue of the 1st inst., has given information as to 
the pay, position, and prospects of civil engineers in the 
Indian Public Works Department, for which he deserves 
the thanks of the profession. I can indorse what he says, 
except that the pension at 55 years of age is 437/. per 
annum instead of 375J., as stated by him. 

The Indian Public Works Department is administered 
by and in the interests of the Royal Engineers, and those 
who wish to enter it have only themselves to blame if 
they do so through the gate of Cooper’s Hill, instead of 
that of Woolwich. 

When promoted pari passu with the civil engineer, the 
emoluments of the Royal Engineer who has elected for 
continuous service in India are higher than those of the 
civil engineer by the following percentages : 


While on active duty 34 
‘a eave 67 
Pension 55 


The Royal Engineers also enjoy exceptional ad vantages 
as regards promotion, for according to the official classi- 
fied list dated December 31, 1888, while only 3.5 per cent. 
of the civil engineers were on that date in receipt of 
salaries exceeding &00/. per annum, 17 per cent. of the 
Royal Engineers were drawing civil pay exceeding 800/. 
per annum, plus the extra military pay described above. 

The work done by the Royal Engineers in the Public 
Works Department is civil engineering pure and simple. 
Their liability for military service is merely nominal. 
Even during the Mutiny only eighty Royal Engineers 
were employed on military duty, and there are a sufficient 
number of Royal Engineers under the commander-in- 
chief, exclusive of those in the Public Works Department, 
to meet all ordinary military requirements. 

Yours faithfully, 
ANOTHER INDIAN ENGINEER. 





SCREW PROPULSION AND NON-REVER- 
SIBLE ENGINES. 
To THE EpiToR oF ENGINEERING. 

Srr,—Kindly allow me to correct an unintentional 
error in my letter of December 30. The date of the for- 
mer of Mr. McGlasson’s patents is, I see, November, 
1890, and that of the second is January, 1891. I must 
apologise for the mistake, although it is of comparatively 
small importance, our patents having upwards of a year 
and a half priority. I am, Sir, yours truly, 

CHARLES APPLEBY. 
22, Billiter-street, London, E.C., January 4, 1892. 





To THE EpITor OF ENGINEERING. 

S1r,—I have much pleasure in complying with the 
suggestion contained in your foot-note to my letter in 
last week’s issue. My reply to Mr. McGlasson’s queries 
would be as follows: I must repeat his first question as 
I confess to a little difficulty in understanding it. ‘‘Do 
you agree that those parts of the blades of a propeller 
(measured from the centre line of the shaft in a radial 
direction) that are not revolving (relatively) as fast as the 
vessel is travelling, can have no propulsive action?” As 
the circumferential velocity of any part of the blade 
bears no relation to its propelling effect, unless considered 
in conjunction with its pitch, I take it the question may 
be put as follows: ‘‘Can any part of a blade assist in 
propelling, of which the product of the pitch in feet 
multiplied by the revolutions per minute is less than the 
advance of the vessel in feet per minute?” The answer to 
the question thus put is, Yes it can! A ship may be pro- 
pelled under certain circumstances by a screw of which 


no part has a pitch such that when multiplied by the re- 
volutions, the product equals the speed of the vessel. 








This, as I have sought elsewhere to show, is brought 
about by two things, first that there is a following cur- 
rent, second, that a screw blade dismisses the water at a 
higher speed than its own as measured by pitch and 
revolutions, that in fact the slip of the water is greater 
than the slip of the screw. There may thus be sufficient 
real slip in the race to enable its backward momentum 
to be equated to the forward momentum of the vessel, 
and yet the apparent slip of the screw may have a nega- 
tive value. AsI believe Mr. McG'asson to have been 
innocent of the intention of luring me into a discussion 
on negative slip, and as you, Sir, would not, I am sure, 
have connived at it if you had suspected it, I will 
answer the question as if it read, ‘‘ Can any part of a 
blade assist in propelling, of which the product of the 

itch in feet elie ied by the revolutions per minute, is 
ess than the advance of the propeller through the water 
in feet per minute?” This includes the case of apparent 
negative slip. The reply then would be, No! Bat it is 
only in flat-bladed propellers that such parts exist. In 
them the pitch angle is constant, but the pitch is con- 
tinuously diminishing from the tip of the blade to the 
centre where it may be so small, that pitch x revolutions 
is less than the speed of advance, and when such is the 
case, so far from assisting to propel, this part will retard 
the vessel. In a true helix in which pitch x revolutions is 
the same at all radii, there is no part which does not 
in a greater or less degree assist in propelling, although 
near the roots when the pitch angle becomes excessive 
the propelling effect issmall. A ‘* fancy pitch” by which 
I suppose Mr. McGlasson means a compound pitch, is 
certainly thrown away upon parts neartheroot. For this 
reason in the ‘‘Thornycroft” propeller the pitch is so 
arranged that there is less curvature in the blade near the 
root, the greatest mean pitch occurring in the centre. In 
flat-bladed propellers it is very desirable that those 
portions of the blades which, as already explained, would 
retard the vessel, should be masked by a boss preferably 
conical. Although not essential to efficiency in a screw 
of the usual form, there are advantages in a large boss as 
used by Griffiths. With flat blades the size must depend 
upon the pitch angle, and if this is to be subject to change, 
the boss should theoretically be capable of expansion and 
contraction, unless the slip remains constant with different 
pitch angles, which is hardly likely. For helical pro- 
Diameter of screw 

3} to 34 

I think the wedge-shape cross-section of blade proposed 
by Mr. McGlasson for non-reversible propellers would 
offer more resistance than the section generally employed. 
Yours truly, 

S. W. Barnaby. 


pellers a convenient size is = 


January 6, 1892. 








SPEED OF PROPELLER BOSSES. 
To THE EpiTor or ENGINEERING. 

Srr,—I am desirous of giving a rough example of 
the proposed application of my theory embodied ia 
some of my previous letters. To evolve a correct 
theory in the matter of screw propulsion, we must begin 
at the screw itself, for it is the only ‘‘engine” that 
acts in and upon the water. And the “ foundation ” of 
the blades is the boss; so let us first try and attain a 
theory that will render the boss suitable for the speed at 
which the vessel is designed to travel. For example, the 
Teutonic has screws (or perhaps I should say had screws) 
of 19 ft. 6 in. in diameter. From the only sketch (a 
rough one) in my possession, I see that the boss occupies 
alittle more than a fourth of the total diameter (say, 
roughly, 5 ft. or 5 ft. 6 in.). Now, we will take this 
vessel as travelling habitually at 20 knots. (Her mean 
speed during passage is 20.36.) A knot is 6080 ft., twenty 
times this is 121,600 ft. per hour. Now we want the cir- 
cumference of our boss to revolve at 121,600 ft. per hour 
before the root of the blade may be said to have ‘‘over- 
taken the vessel.” Until it does this it cannot begin to 
have any propulsive action. We will suppose we make 
our boss 8 ft. in diameter. The circumference (where we 
start our blades) will be 25.13 ft. I have the revolutions 
at 80 per minute. Multiplying by 80 and 60 (minutes in 
an hour) we have a circumferential revolution of 120,624 ft. 
per hour only, and the vessel is moving (at 20 knots only) 
at 121,600 ft. per hour. Byso much as the present bosses 
of the Teutonic are less than eight foot something in dia- 
meter, by so much are two (she is a twin-screw) annular 
rings of water (representing endless tons of ‘‘ energy ”) 
being ‘‘churned ” to no purpose—indeed, what does not 
assist in propulsion must retard. 

Iam a very bumble mathematician, and shall be glad 
if any one will correct me if I am wrong. I should also 
be glad if Messrs. Ismay, Imrie, and Co., or Messrs Har- 
land and Wolff, would kindly inform us as to the present 
diameter of the bosses of the Teutonic, and honour me 
with their opinion as to whether they think there is any- 
thing in my suggestion. 

Your obedient servant, 
Rosert McG asson. 

39, Dagnall Park, Selhurst, London, 8. E., Jan. 4, 1892, 








ON FOGS. 
To THE Eprror oF ENGINEERING. 

S1r,—Will you allow me to point out in a few lines that 
the origin of, and the remedy for fogs, are questions which 
—— peculiarly to the province of the engineer ? 

. Every engineer knows: 

a. That combustion consists in the combination of 1 Ib. 
of carbon with 2.67 lb. of oxygen derived from a minimum 
of 158 cubic feet of air, and forming carbonic acid (CO2) ; 
or of 1 1b. of hydrogen with 8 lb. of oxygen and forming 
water (H?0). 

b. That the combustion of any form of carbon in a non- 
ventilated chamber produces so great an excess of carbonic 





acid that it occasions injury and death to animals or 
human beings. 

Careful observers (Saussure, Péclet, Leblanc, Roscoe, 
and others) have shown : 

c. That the atmosphere of towns and of rooms not 
thoroughly ventila’ acquires this condition of being 
dangerous to human life when the carbonic acid it contains 
rises to the proportion of 5 volumes to 1000 volumes of air. 

II. We are so much accustomed totrust to Nature, that 
is to say, to the wind, for the ventilation of London, that 
many people can hardly believe that if that natural ven- 
tilation should, under any circumstances, be suspended 
for twenty-four hours, that is to say, if there should be a 
‘‘dead calm,” the whole population of London might be 
poisoned by the carbonic acid with which the atmosphere 
would in that space of time be saturated ; and only those 
whose occupations have obliged them to be much ex- 
posed to adense London fog, can have any idea of how 
nearly that dangerous condition of the atmosphere is 
sometimes approached. 

III. Each pound of coal consumed supplies the above 
proportion of five volumes of carbonic acid per 1000 to 
6000 cubic feet of air, and the consumption of coal in 
London amounts to 10,000,000 tons per annum, or to 
61,370,000 lb. per diem, which is sufficient to provide per 
diem 90,000 cubic feet of such poisonous air per head of 
the London population. In times of fog this air hangs 
like an almost stationary cloud over the city, hourly in- 
creasing its proportion of carbonic acid, and there is 
absolutely no machinery now available for setting in 
motion these masses of poisonous vapour, were the emer- 
ceney ever so great. 

IV. The remedy is not, in my opinion, very far to seek, 
for the extension of electric lighting in the streets of 
London might easily be combined with the occasional 
renovation of the atmosphere, by establishing a system of 
electric motors driving ventilating fans and creating a 
number of air currents all in the same direction. But the 
emergency will not be recognised until two or three 
members of the London County Council have been as 
nearly choked by the fog as was this present writer 
during the Christmas week. 

Your obedient servant, 
0. C. D. R. 








BOGIE TANK LOCOMOTIVE. 
To Tne Eprror or ENGINEERING. 

Sir,—The credit for the design of the above is recdily 
accorded to the proper quarter, but the Metropolitan 
Railway Pathe tom may not find it so easy to appor- 
tion the responsibility for the introduction of a type that 
has already exhibited its capability of becoming *‘ stuck 
up” on the gradients of their line with but half a dozen 
coaches attached. 

The design is admittedly thirteen years old, so that 
many of your readers will recognise that crank webs less 
than 4 in. wide, and main journals 7} in. long, are not 
generally characteristic of present day practice. 

Admitting the ingenuity of the arrangement of the 
bogie, it is advisable to observe its great weight and 
costliness, whilst three bends in each main frame are 
simple but not inexpensive as a means of providing 
clearance for the wheels. 

Though the depth of these frames is 27 in. at the 
motion plate, 16 in. is found sufficient at the centre lines 
of coupled axles. 

The style of dome adopted is good—for the boiler- 
smiths’ wages sheet, but its advantages over its weldless 
fellows is not apparent. 

It seems that the interests of both shareholders and 
travelling public would be better served by an expendi- 
ture upon more commodious and smoothly running trains 
than upon engines that are scarcely indicative of the most 
recent English practice, and the influence of which on 
the working expenses is at best doubtful. 

Yours, &c., 

Birmingham. J. D. 


L. ANDN.W.R. ‘‘GREATER BRITAIN” CLASS 
LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Sir,—I should be glad to hear how this handsome 
engine is working ; also, whether there are any more of 
the same kind being built ; also, whether any compound 
goods of a similar build are contemplated. I only know 
of one c»mpound goods tank on this company. which was 
at the Manchester Exhibition. I hear that the Teutonic 
class are answering very well, frequently taking twenty 
coaches with ease. The extended frame in front of this 
class is a great improvement. Could I procure a photo. 
of Mr. McConnell’s 7 ft. 6 in. singles? I think there 
were only three of this class built. 

Yours respectfully, 
CHILLINGTON. 











TAXATION OF MACHINERY. 
To THE EpiTor or ENGINEERING. 

Sir, —My committee, in conjunction with a large num- 
ber of public and representative bodies, have arranged to 
hold a conference to consider the terms of the Bill, pro- 
posed to be introduced into the House of Commons in the 
ensuing session, to declare the law as to this question, 
and the Council of the Manchester Chamber of Com- 
merce have kindly granted the use of their board-room 
on the 26th January for the purpose. 

If those of your readers who desire the success of this 
Bill, will communicate with me I will forward a draft of 
the proposed Bill with any information required. The 
attendance is particularly desired of delegates from the 
associations representing the various interests of users 
of machinery. Yours faithfully, 

G. Humpnreys Davies, 
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NOTES FROM AN ENGINEERING 
LABORATORY. 
To THE Eprror or ENGINEERING. 

Srr,—I have read with much interest your ‘‘ Notes 
from an Engineering Laboratory,” but there are some 
points which I do not clearly understand—perhaps you 
can elucidate them ; the points are as follows: 1. Is the 
weight of steam given per indicated horse-power or per 
brake horse-power? 2. Did the condenser produce a 
vacuum ? If so, was the air pump driven by the engine? 
8. Is there any explanation of the very low rate of 
mechanical efficiency ? Yours truly, 


(The following are the replies to our correspondent’s 
queries : 
1. Weight of steam in all cases is per indicated horse- 


wer. 

2. The condenser gives a very good vacuum, about 
26 in. of mercury is the average. The air pump is driven 
by the engine, and the condenser is a jet condenser. 

3. The mechanical efficiency is not low considering the 
power is only about 12 or 13 horse-power ; 75 per cent. 
mechanical efficiency is quite a fair value for such a small 
engine. The engine, besides a big air pump, with, for 
purposes of measurement, a high lift to discharge, has to 
drive a feed pump which absorbs something like } horse- 
power, two main valves and one expansion valve. All 
these loads remain practically constant no matter at what 
power the engine is working.—Ep. E.] 





LOCOMOTIVE BOILER IN SOUTH AFRICA. 
To THE Epitor oF ENGINEERING. 

Sin,—In view of the forthcoming exhibition in Kim- 
berley of mining and machinery, among other things, 
will you kindly allow me to bring to the notice of the 
various firms in England who are building the locomotive 
type of boilers, a few of their bad points as developed on 
the Diamond Fields, where dozens of them, from 6 to 
40 horse-power, are in use. 

Much of the feed water used is highly charged with 
carbonates of lime and magnesia, and, as few of the feed 
water heaters supplied are large enough to heat the water 
to the point when the impurities are precipitated, they 
are left in the boiler, becoming dangerous and expensive 
when it is remembered that good coal costs 8/, 12s. 6d. 
per short ton. Many boilers have been sent out here to 
work under high pressures, without a manhole to enable 
the interior to be examined, and several with manholes 
too small to permit any one but a small boy to enter. 









































Nearly all the later boilers supplied run at about 150 lb. 
pressure, and in these peal is the water space over 
the crown sheet literally choked with heavy crown bars, 
placed closely together, and usually not more than 1 in. 
from the crown sheet. 

Add to this a few longitudinal stays, and the crown 
sheet is so thoroughly hidden that the most watchful 
boiler attendant is not able to remove the scale which 
must inevitably be caught in this internal scrap heap. 

The practice of spacing the tubes in diagonal instead 
of vertical rows prevents the scale which may become 
loosened from falling to the bottom of the barrel, and 
necessitates frequent withdrawal of the tubes. Screwing 
small brass plugs in the corners of the water legs, instead 
of fitting hand-holes at least 4 in. by 6 in., as was for- 
merly done, is the cause of leakage at those places, as the 
threads soon become battered. Thick rings fitted be- 
tween the inner and outer sheets of the tirebox at the 
doors and around the bottom, make the boilers Jeak at 
these places whenever forced draught is used, and are a 
fruitful source of cracked plates. Flanging the inner 
plate to meet the outer one is cheaper, and boilers so 
made do not require repairs at these places. 

Referring to the sketches, it is evident that hand-holes 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
OcrosEeR, 1891. 


NovemsER, 1891. DECEMBER, 1891. 


Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 
Heavy steel rails are according to Middlesbrough quotations. 





so placed give complete access to the sides and endsof the; ‘Two DERBYSHIRE TUNNELS.—Good progress is being 
firebox when the corners are not flanged to a smaller | made with two great tunnels intended to carry the Dore 
radius than 6 in. |and Chinley Railway through the Derbyshire hills. 
Regarding the flat top over the firebox, its advantages | The line, which will be 20 miles in length, -will connect 
are so patent that the wonder is it was not adopted long the main line of the Midland system, near Sheffield, with 
ago, to the exclusion of the round-topped variety. By its | the same company’s Peak of Derbyshire and Manchester 
use one flat surface is stayed to another in a simple | section, near Chinley. An alternate route will thus be 
manner, affording complete access at a point where most | secured from the south to Manchester and Liverpool. 
needed, and insuring a free circulation. | The chief difficulties upon the new line are two heavy 
As the development of the goldfields in Mashonaland tunnels, one being about 34 miles and the other about 
will cause another influx of this handy type of boiler, it, two miles in length. The tunnels were commenced 
is to be hoped that builders will not overlook these | in the autumn of 1888, under the direction of Mr. E. 
points, which are of vital interest to their users, especially | Parry, of Nottingham, and Mr. J. 8. Story, of Derby. 
In @ new country. Respectfully, In the shorter tunnel a heading, 6 ft. in diameter, has 
ours I, Szymour. | now been driven all the way through ; the work of widen- 
De Beers Consolidated Mines, Limited, ing out has n nearly completed, and it is ex- 
Kimberley, December 4, 1891. | pected that the rails will be laid through the tunnel 
te end of next year. This first tunnel is carried 
through a hill known as Cowburn, to Dale Head, in Edale. 
Further on, at Padley Wood, the second tunnel com- 
To THE EprtTor or ENGINEERING. mences, being carried through a range of hills known as 
Srr,—In your valuable paper of the 1st inst. you give a| Froggatt Edge. The tunnel has been commenced at both 
description and plates of the Capitaine petroleum motor. | ends, and the progress of the works has been a good deal 
I notice some results by Mr. Tolch of this motor worked | interrupted by water, of which there has been practically 
by oil and gas. The gas engine results are simply mar- | an incessant flow. The works have, however, been per- 
vellous. The cycle being the Otto, nevertheless the | severingly carried on, and the heading has now been 
results are 50 per cent. better than our best gas engine | driven from the Totle end for a length of a mile and 
makers. If these results include gas used for Bunsen, of | three-quarters, while from the Padley Wood end, a dis- 
course the results are better still. | tance of about three-quarters of a mile has been pierced. 
The oil engine results are startling, especially if the | It will be seen that the boring has still to be completed 
consumption given includes oil used for heating vaporiser. | upon the second tunnel for a distance of about a mile, but 
If these results are correct then there is more in the | the works are now expected to proceed more rapidly. 
Otto cycle, worked either by gas or oil, than we English | Widening out the boring has been already commenced. 
engineers are aware of. | A peculiar feature about the two tunnels is that they have 
Tam, yours truly, | been bored so far without the help of shafts sunk from 
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CAPITAINE’S PETROLEUM MOTOR. 
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INDUSTRIAL NOTES. 


THE year 1892 has opened with considerable mani- 
festations of unrest in the labour world. On the Con- 
tinent, the German printers’ strike had evoked such 
support as to encourage the men in continuing their 
resistance, the rumours to the contrary notwith- 
standing. Never before was there such energetic 
support accorded to any foreign workmen during a 
dispute. In some of the Continental coalfields there 
are indications of another struggle, notwithstanding 
the disastrous consequences of previous strikes among 
the same section of Continental workers. .In Paris 
another cab strike took place on the 2nd inst., but 
unattended by any disturbances. In America, the 
men employed at the works of Mr. Carnegie, num- 
bering some 3000 steelworkers, had notices to start 
work at a reduction in the rates of wages for the cur- 
rent three months, January, February, and March. 
In Australia there is considerable ferment in some 
quarters, and it seems probable that the ‘‘ Labour 
Party,” as it is called, will be split into fragments. 
The Legislative Members of that party are being vio- 
lently attacked by the labour journals, to an extent, 
indeed, which exceeds in severity any of the attacks 
in what are called the ‘‘capitalist papers” in the 
colonies. The new contract labour laws come into 
force with the new year ; no alien is to be contracted 
with prior to his landing in the colony of New South 
Wales. In the United Rake. some of the clouds 
which looked threatening at the close of the last, and 
at the dawn of the present year, have passed away ; 
but others have appeared above the horizon to darken 
the prospects of peaceful industrial activity, already 
somewhat depressed. 


The holidays of the new year, following upon those 
of Christmas, together with the usual stocktaking, 
prevent any adequate gauge being applied to the 
present state of the engineering trades in Lancashire, 
thus early inthe year. Generally, however, no change 
of importance has occurred. Very little work is being 
done, except that which is pressing. In some depart- 
ments there is a fair amount of work in hand with 
which to commence the year 1892; in certain cases the 
leading firms are well off for orders for some time to 
come. Establishments that have no specialities for 
the market are, however, but indifferently supplied 
with work, and the chances are that, unless fresh 
contracts are secured, some further discharges of 
hands will take place. There is considerable com- 

etition to secure orders, and prices have been lowered 
in consequence. In the iron trade but little busi- 
ness has been done, and the prices are unchanged, 
both for pig and for finished iron. There are no 
disputes Gas consequence in the engineering, iron, 
or steel trades, but there are indications of a coming 
storm in the cotton trades. If the threatened disputes 
become serious they will affect many other industries, 
amongst others the engineering trades. 


In the Birmingham district cessation of trade was 
very general for some days, many of the works having 
cleared their books of pressing orders in anticipation 
of the holidays, Jn the iron market prices remain 
about the same as they were this time last year, but 
the new business done so far has been inconsiderable. 
Coal is reputed to be scarce and dear, and the rates of 
wages are alleged to be too high for much speculation, 
certainly for working upon stock. But no indications 
have appeared of labour conflicts up to the present 
time. In some of the local branches of trade the 
immediate prospects of employment are not unfavour- 
able, if not exactly bright. 


In the Sheffield and Rotherham district there 
appears to be an anticipation that the present year, 
1892, will not be as successful as last year, from a trad- 
ing point of view. Yet in 1891 there were gloomy 
anticipations, most of which, happily, were doomed to 
disappointment, if indeed the latter term can be 
properly used in such a connection. For some months 
there were forebodings as to the effect of the McKinley 
tariff, then with respect to the price of fuel; but the 
yew ended satisfactorily on the whole. The prospects 
for the present year are not altogether unfavourable to 
the district. In the heavier trades the Admiralty work 
on hand will last throughout the year, and there are 
anticipations that more orders will come as a result of 
recent improvements in heavy armour, so that the 
firms specially engaged in this department of industry 
will be busy. In the manufacture of railway material 
the spurt, which set in a month or two ago, has not 
slackened, but is likely to furnish employment well 
intothe present year. In the marine shafting depart- 
ment there is a lull at some of the large works, the 
means of production exceeding the demand. The 
silver and plating trades were busy for several weeks 
up to Christmas, but have quietened down for a time. 
The cutlery trade has not been good of late, nor are 
the prospects at present encouraging. The rolling 
mills show increased activity, which is likely to con- 
tinue for some time. The state of the iron and steel 





industries is affecting some local branches of trade, 
and fuel is still causing some anxiety. Generally the 
labour market is quiet, but notices of a reduction in 
the rates of wages in one or two branches may lead to 
disputes early in the year. On the whole the Sheffield 


trades have been tolerably free from strikes for some 
time past, to the advantage of all. 


In the Cleveland district the condition of trade has 
not varied very much ; quietude has marked the close 
of the last and the commencement of the present year, 
so far. But the dark forebodings of a few months ago 
have not been realised. Nor is the output considerably 
reduced, for while some furnaces have been blown out 
in so far as Cleveland ironstone is concerned, others 
have been blown in for the use of Spanish ore. Some 
of the men are favouring a duty upon Spanish ore for 
the purpose of checking its use, to the detriment of 
Cleveland iron ore. The Eston Steel Works continue 
going, being much better off for work than they were 
some months ago. The limestone quarrymen at Paisley 
Hill Quarry have had to submit toa 10 per cent. re- 
duction, but the men are preparing to regain the 
amount at the earliest opportunity. In other respects 
the conditions of labour remain about the same. The 
engineering and shipbuilding branches are fairly well 
off for work, and it is not improbable that for some 
months the district will be busy. 


In Staffordshire the condition of the iron and stcel 
industries has improved, and the improvement is so 
far sustained. The feeling with regard to the non- 
advancement of wages at the last meeting of the Wages 
Board has subsided. The men will work on in the 
hopes that the next ascertainment will be more favour- 
able to the workers. This loyalty of the operatives 
to their representatives on the board is gratifying, for 
the latter have well deserved the confidence reposed 
in them. 

In the Bromsgrove district the nailmakers are still 
on strike, and funds are being sent to them for their 
support. The Cleveland miners have sent 15/., and 
other bodies of men are aggeningean. These nail- 
makers, whose wages are 10s. per week per man, and 
5s. ‘per week for women, and others similarly em- 
ployed in various districts of Staffordshire and Worces- 
tershire, are much in the same condition in which the 
‘* poor silk weavers” were in the days of the old hand- 
loom. Nothing will better their condition very much 
‘until the entire industry is changed, and the mode of 
manufacture is wholly remodelled. The old system 
cannot long survive. 


A dispute, similar to that which took place on the 
Clyde in the summer of last year, has arisen on the 
Wear, where the ‘‘ helpers,” and others employed in 
the shipbuilding yards of the district, refuse to accept 
the 5 per cent. reduction agreed to by the other men 
in the trade. When the reduction was assented to by 
the officials and executive of the Boilermakers and Iron 
Shipbuilders’ Union, trade had declined and there 
were signs of coming depression. But since that date 
trade has taken a more favourable turn, not only on 
the Clyde, but along the whole of the north-east 
coast. It is to be hoped that the men will be guided 
by the officers of their union in the matter, and not 
risk a defeat like that on the Clyde, where, after 
months of idleness, the men had to give in. 


The interpretation given to the overtime question, 
as finally arranged, has given umbrage to the men, 
more particularly in Sunderland. The employers re- 
quire the men to work a full week of 53 hours before 
overtiine is counted. The men, at a large meeting 
held on the eve of the new year, decided to cease 
working overtime unless the notices as to overtime 
were withdrawn, but not to cease work altogether in 
the shape of a strike. 

The eight hours scheme of Messrs. Short Brothers, 
at Sunderland, has been put in force, all the men 
working under it, except the shipwrights, joiners, and 
smiths. The 5 per cent. reduction in wages is not to 
affect men whose wages are not above 1/. per week. 
The firm have also arranged that the men may start 
work atan intermediate hour under certain conditions, 
such as at a quarter to ten o'clock, but only in excep- 
tional cases of emergency or bad weather. 


The new scheme of the Shipping Federation, which 
came into operation on the first of this month, is 
destined to play a very important part in future dis- 
putes in the shipping trades. The operation of the 
ticket system, as explained by the general manager of 
the Shipping Federation, will be more drastic than 
was anticipated by the various unions affected. It was 
expected that the preference part of the scheme would 
be abandoned, though the abandonment would practi- 
cally nullify its objects. There is no longer any doubt 
as to its scope and object, whatever differences of 
opinion may exist as to its ultimate effects. The scheme 
is divided into three sections: (1) ‘‘ The paper ticket,” 
which is a free pass to employment in federation 





vessels, but with no other benefits. (2) ‘‘ The parch- 
ment ticket,” entitling the holder to a free pass for 
employment, as above, the holder thereof being regis- 
tered, which gives him the use of the club-rooms, &c., 
of the federation, and qualifies for benefits after the 
expiry of six months’ faithful service. (3) ‘‘ The 
benefit book,” which is also free, being a record of 
faithful service for six months and upwards, and en- 
titles its holder to employment and full benefits. The 
holders of these tickets, certificates, and benefit books, 
will have the first opportunities of shipment in federa- 
tion vessels, from and after January 1, 1892, in the 
order in which they apply for them. It is stated 
that over 30,000 seamen, union and non-union men, 
have qualified for benefit books. What the effect will 
be on the Sailors and Firemen’s Union it is impossible 
to say, or what course the union will take under the 
changed circumstances. The executive will meet in a 
few days, when the whole matter will be considered. 
It seems probable that most of the great shipping com- 
panies will carry out the scheme of the federation in 
most, if not all, of its details. 


The Coal Porters’ Union appear to be in for another 
disastrous struggle and defeat similar to that which 
they suffered last year, when their members were sup- 
planted by men supplied by the Shipping Federation. 
The Peninsular and Oriental Steam Navigation Com- 
pany, having had reason to complain of the manner in 
which their vessels have been coaled in London, have 
resolved to coal their ships entirely by federation 
men, by whom their vessels have for some time been 
loaded. This decision was arrived at in consequence 
of the maltreatment of a non-unionist stevedore by a 
member of the union, who also insulted one of the 
company’s foremen shipworkers. No. 37 shed at the 
Albert Docks has been fitted up for the reception of 
federation men, to the number of 350 ; across the shed 
is a large banner inscribed ‘‘ Free Labour.” The Aus- 
tralian liner Oceana was the first vessel coaled by 
the federation men for the company. 


A number of vanmen employed by the Corporation 
of the City of Manchester struck work in consequence 
of an order that they should work on Christmas Eve 
and Christmas Day. Those men, about 100 in number, 
were employed in the sanitary department, their duty 
being to deal with the night soil and refuse. How- 
ever, other men presented themselves, so that the 
nuisance was got rid of each night as usual, 


The dustmen in the employ of the Islington Vestry 
ask for a fixed wage of 24s. per week, instead of so 
much per load as at present, with the addition of ‘‘ tips 
by householders.” The latter has evidently exceeded 
on the average 6d. per load, as the men refuse the 
latter amount as offered by the vestry. Under the 
new Public Health Act the men are forbidden to ask 
for tips, but they may, and often do, ‘‘ fcrget to call.’ 


The crisis in the coal trade of South Wales and 
Monmouthshire has happily passed without a strike, 
but the settlement was not arrived at until after pro- 
longed negotiations, and some rather stubborn resist- 
ance on both sides. In this instance the men generally 
reposed confidence in their leaders, and gave to them 
a free hand to make the best possible terms. The 
greatest difficulty arose over the small coal question, 
but the men abandoned their claims under this head 
towards the close of the negotiations. The difference 
was then narrowed down to a question of 1 per cent., 
the employers offering 8 per cent., the men claimin 
9 per cent., instead of 124 per cent.. under the old 
scale. The final decision was not arrived at until 
January 1, when after a long discussion, and some 
warmth of expression, the offer of the employers was 
raised first to 8} per cent. and finally to 8? per cent., 
which the delegates of the men accepted. The glad 
tidings of a settlement was wired to all the districts, 
and at the pits where the men had brought out their 
toolson New Year’s Eve, they resumed work on Satur- 
day last. The heartiness with which the employers 
and the workmen’s representatives shook hands all 
round at the conclusion of the prolonged conferences, 
showed how strong the desire on both sides was to 
avert a conflict, if possible. Thesliding scale will now 
operate for some time to come in fixing the rates of 
wages all over the South Wales and the Monmouth- 
shire coalfields. That dispute out of the way, the 
other industries of the various districts will be better 
able to carry on their operations, for had a strike 
ensued the iron and steel trades would have had to 
suspend work in most of the localities. 

On the eve of the new year Mr. Benjamin Pickard, 
M.P., the president of the Miners’ National Federation 
of Great Britain, stated that the district officials of 
Yorkshire ‘‘ had made up their minds to advise the 
men at the collieries to go in for a 20 per cent. ad- 
vance.” He further stated that ‘50 out of 55 collierics 
would stand by them, the men, with their hands in 
their pockets ready to turn out their money to break 
the neck of undue, unfair, and mean contracting below 
agreements,” as had occurred in some instances. If 
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the coalowners would not stand by themselves, the 
men would do as they did in 1888, and raise the price 
of coal to 10s. per ton at the pit mouth. It might be 
suggested to Mr. Pickard that it would be better for 
the coalowners to fight their own battle; they have 
the power to do so, and that the miners should confine 
themselves to their own province of wages, hours of 
labour, and conditions of employment. 

The Yorkshire Miners’ Association has resolved to 
introduce their Mines Eight Hours Bill early next 
session, and have empowered their representatives to 
support a universal strike for eight hours, if the same 
be not conceded on or before the Ist of June next. It 
is quite certain that the Bill will not be passed before 
June next, whatever else may happen, and therefore 
the miners have placed themselves in this position that 
they must support a universal strike. But they have 
just left a loophole for escape, that is, ‘‘if the whole 
of the nationalities be in favour of such a strike.” The 
chances are that they will not be, therefore the 
Yorkshire miners will be safe. But should other 
nations agree the English miners would have to find 
the money for the strikers. 

The Northumberland miners have mutually arranged 
with the owners to submit to 5 per cent. reduction in 
wages, in lieu of the 7} percent. required by the em- 
ployers. This is the first reduction they have sub- 
mitted to for three years, and it was arranged amicably 
at aconference. Mr. Burt was unable to be present in 
consequence of an attack of influenza. 

The dispute at the Clifton collieries, Nottingham- 
shire, has been settled amicably, a price list having 
been agreed to. The men compliment the chairman of 
the company, Sir John Turney, for the way in which 
he met the deputation and exerted himself to effect an 
arrangement. At the conclusion of the interview he 
announced that the company had given 50/. to the 
widow of a collier, named Ward, who recently lost 
his life by a fall of bind in the colliery. 

Strikes and rumours of strikes are rife in Fife, 
where the miners at Lord Rosslyn’s colliery at Dysart 
were the first to cease work. The mineowners of Fife 
and Clackmannan threaten a lock-out unless the men 
return to their work. The employers have been asked 
to meet the men’s representatives with a view to some 
arrangement being made. 

In some other mining districts troubles are ahead. 
In South Leicestershire the men are seeking for 
authority to put a stop to the night-shift system. In 
the Bristol district the dispute continues, the men on 
strike having had their allowance increased. In Lan- 
cashire a threatened dispute at Great Harwood has 
been amicably arranged. Much interest attaches to 
the forthcoming conference of the federation to be 
held at Hanley this month. 





THE ECONOMIC LIMITS OF LARGE POWER 
UNITS IN ELECTRIC WORK.* 
By Wm. Ler Cuurcn. 

REsPonDING to the request of The Electrical Engineer 
to contribute information on the above subject, it 
becomes a first duty to recognise the rare combination of 
mechanical-commercial judgment displayed by ‘‘Car- 
leton’” in his initiatory article in the issue of November 4.t 
The editorial indorsement of him asa “practical man” 
in the only worthy sense of the term is, on its face, “a 
work of supererogation.” 

I cannot refrain from repeating, at the outset, two of 
his statements for their terseness and force: ‘‘ No well- 
organised and well-regulated gas company would put all 
of its gas into one holder, if such a thing were possible,” 
and ‘‘ The vital question to be considered by electrical 
promoters is not what a steam horse-power costs at the 
station, as obtained from an improved and complicated 
engine designed to show at its official trial a unit of 
power for a pound and a fraction of coal ; but what does 
it cost to produce light commercially at the permanent 
location of the lamp ?” 

Are not these axioms? Both of them, and especially 
the last, should be printed in black letters and hung in a 
strong light over the desk of every manager. 

But while ‘‘ Carleton” is right in every particular up 
to the point where he stops, he stops too soon by just one 
step. Permit me to quote again: ‘‘ The compound non- 
condensing engine has had quite a run, much to the dis- 
gust of the shareholder, who finds that, with variable 
loads and pressures, the direct-acting, non-condensing 
engine is more economical.” In support of this opinion, 
which is unquestionably candid, he quotes briefly from an 
English contemporary, of which the full extract reads as 
follows: ‘‘Non-condensing compounds are built, but do 
not as yet give great satisfaction, unless carefully 
designed for a constant load. With variable loads, 
where the variation is great, they are of little value; 
until higher pressures become more common they are 
impracticable under such conditions. With good loads, 
such as to maintain constantly about six expansions and 
with 120 lb. boiler pressure, these engines have about the 
same economy as a simple Corliss non-compound engine 
with 80 lb. boiler pressure.” 

He further confirms his position by the statement, 
which is understood to be literally true, that the Corliss 


* From Tie Electrical Engineer (New York). 
+ See ENGINEERING, page 654 of our last volume. 








Steam Engine Company and the Armington and Sims 
Engine Company, builders respectively of long-stroke 
slow-speed and atau high-speed engines, refuse to 
build non-condensing compound engines. 

Not only ‘‘Carleton,” but, it would seem, all engine 
builders also, so far as I know, with but one exception, 
have reasoned and practised along substantiated lines on 
the above facts, aa) in the end nage. against an appa- 
rently impassable conclusion, have sai fins, and aban- 
doned further investigation. Let us go briefly over the 
blazed line of facts, and see where the blind trail 
leads off. : 

Compounding, as to fuel duty, aims at two things: To 
utilise all the available pressure above the return pressure 
line (whether vacuum or atmosphere); and at the same 
time to reduce the resulting fluctuations of cylinder tem- 

rature by dividing them between two or more cylinders. 

o this the high-speed compound adds the further 
advantage of diminishing the time during which the low- 
pressure ylinder is open to the atmosphere or to the 
vacuum. Since the economy of the engine varies, (a) in 























some inverse ratio to the terminal pressure exhausted, 
(b) in inverse ratio to the square of the differences of 
temperature, and (c) in inverse ratio to the duration of 
the exhaust, it will be seen how compounding makes for 
economy. The improved fuel duty thus obtained is 
indisputable in the case of compound condensing engines, 
and has become standard. But the same factors of 
economy—utilisation of pressure and division of ‘tempera- 
ture range—also exist when non-condensing. Then why 
not expect relative results? So we may; and get them, 
too, so long as the load on the engine is heavy enough to 
keep the terminal expansion in the low-pressure cylinder 
always abcve atmosphere. But, unfortunately, this con- 
dition confines the engine to a very limited range of 
power ; so limited, as to take it practically out of com- 
mercial consideration, except in cases where both load and 
steam pressure are virtually constant, and the proportions 
of each engine can be designed with reference to its indi- 
vidual service. It naturally follows that compound 
engines have come to be rated nearer to their ultimate 
capacity than simple engines, in order to get further 
away from the fatal underload, and even then a variation 
of 25 per cent. in their load brings them down to the 
danger line. Now, no operator of electric interests needs 
be told how far short this comes of meeting the require- 
ments of a service in which the load varies from practi- 
cally friction alone up to the utmost extension of the 





valve motion, every few hours in electric lighting, and 
every few seconds in electric railways. ‘ 

Next; in just what way does underload kill economy 
in a non-condensing compound? To this question, the 
indicator diagram, Fig. 1, is a perfect answer. It was 
taken (not by the writer) from a Corliss cross-compound 
non-condensing engine doing ordinary mil] work, and it 
will be seen that the load is by no means abnormally 
light, and really bears no comparison to the load fourd 
almost momentarily in any electric railway power station. 
For a better study of the work of the low-pressure 
cylinder a second diagram, Fig. 2, was taken from the 
low-pressure cylinder alone with a 10 lb. spring so as to 
magnify the results : . 

Now let us examine what the compounding of this 
engine did for its owner. It will be seen that the 
expansion line crosses the atmospheric line at a point 
representing three-tenths of the stroke. he motive 
vale of the low-pressure cylinder is represented by the 
area A D, equivalent in this engine to 50.4 horse-power, 
and operating through three-tenths of the stroke. For 
the remaining seven-tenths of the stroke, the low-pressure 
piston was dragged against an average vacuum of 
ge and returned against an average back pressure of 
3 lb., representing a total resistance of 170.5 horse-power. 
The net result of the low-pressure cylinder was, there- 
fore, 50.4 minus 170.5 horse-power, or a dead load, within 
the engine itself, of 120.1 horse-power. What rational 
manufacturer would think of running an engine with 
120 horse-power constantly applied to a brake on the 
band-wheel? Yet this is precisely what is done in this 
case. Or, to put it still more forcibly, the high-pressure 
cylinder was developing 186 horse-power, of which 120 
horse-power was used up in dragging the low-pressure 
piston against vacuum, and 66 horse-power was left for 
useful work, at the cost of a net fuel consumption far 
worse than the rudest full-stroke engine of fifty years 


0. 
7 do not wish it to be understood that this particular 
engine was put in for regular service under the conditions 
obtaining at the time the cards were taken. The engine 
was ultimately intended to condense, and to carry a much 
heavier load, but in the mean time the proprietor was 
a to submit to the terrible performance shown 
by the diagrams. The engine was so piped that the 
low-pressure cylinder could not be temporarily discon 

nected, otherwise the engine might have been run on the 
high-pressure side alone, until such time as the increase 
of load would advantageously call for compound expan- 
sion. In a tandem compound engine it would, of course, 
beimpossible to disconnect the two cylinders, and the 
dilemma is, therefore, unavoidable in all cases where the 
load and steam pressure and _ piston displacement cannot 
be at once definitely proportioned to each other, and the 
conditions allowed to remain unchanged. The cards are 
reproduced here as a general and striking illustration of 
what will inevitably take place with a compound non- 
condensing engine under a variable load, which is a 
simple recital of the conditions found in their most 
aggravated form in every electric railway plant. 

From the foregoing it will be seen that decrease of load 
tells upon the compound engine somewhat sooner, and 
much more heavily, than upon the simple engine. The 
loss commences the moment the low-pressure expansion 
line crosses the atmosphere; or, more strictly, the 
moment it crosses a line parallel to atmosphere and at a 
distance above it representing the mean effective pressure 
necessary to carry the frictional load of the engine. 
The moment expansion falls to this point the low- 
pressure cylinder becomes an air pump for more or less 
of its stroke, the power to drive which must come from 
the high-pressure cylinder alone, enormously reducing 
the capacity of the engine and raising its fuel consump- 
tion to a point unpleasant to contemplate. In electric 
railways particularly the low-pressure cylinder of the 
non-condensing aaa will act as a positive load 
upon the engine for the greater portion of the time. 

Thus there has been ample ground for the statement 
made by your correspondent. The fact that users of 
engines have been so quick to understand the nicer points 
of engineering involved is an evidence of the growing 
ee on the part of manufacturers whose business 
depends upon correct engineering, over which they have 
no direct control. Perhaps this intelligence has been 
fertilised in its growth by the “disgust of the stock- 
holder” to which your correspondent graphically 
alludes. 

Precisely this condition of things confronted the writer 
and his associates when the question of compounding the 
single-acting engine was ‘han up by them some five 
years ago. It did not require any acute commercial 
Instinct to understand that in order to command any 
general market a compound engine must not merely give 
a high duty condensing, but must give a proportionately 
high duty non-condensing, and that not only at its rated 
load, but at all loads. ff this cannot be accomplished, 
then the compound engine is limited to those locations 
where there is sufficient water for condensing, or to other 
conditions where the load and the steam pressure are 
practically constant, and the engine can be proportioned 
with reference to them. This may be engineering, but 
certainly is not business. Understanding fully, as we 
did, the nature of the apparently inevitable dilemma, we 
squarely faced the following problem. 

he compound engine to be commercially successful 
must show a high duty non-condensing. Being non- 
condensing, it must still be able to meet all ranges of 
load with cage mg This is simply saying that the 
expansion in the low-pressure cylinder must not fall 
below atmosphere at any load, but must leave a mean 
effective pressure in the low-pressure cylinder sufficient 
to make it a motor and not a resistance. But how to do 
it? To be a motor the low-pressure cylinder must have 
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steam, and this steam must come from the high-pressure 
cylinder, even when the high-pressure cylinder is cutting 
off at the earliest point. ‘This immediately suggested a 
special high-pressure clearance large enough to hold a 
volume of steam that, passed into the low-pressure 
cylinder, would hold its terminal up to atmosphere even 
at the lightest load. Very good so far, and no harm 
done to the high-pressure economy, since the low- 
yressure cylinder is scarcely of theoretical loss. Yes, 
but here comes a trouble ; there will be enough steam in 
this clearance to run away with the engine on the low- 
pressure side when the load falls of. No, for on the 
other hand a single eccentric valve motion can be made 
to give excessive compression at early cut-offs, and so we 
will use our large artificial clearance to hold in check a 
purposely early compression on the return stroke, which 
we otherwise could not stand. That is to say, we will 
use this special clearance on the first half of the return 
stroke to keep a little pluck in the low-pressure cylinder, 
and on the last half to cushion on, and so govern our 
engine on its compression. When you come to think of 
it, there is no reason why governing must necessarily 
be done by cutting off steam; it is just as well, in fact 
better, on several accounts, to do part of the governing 
by compression, to wit, a variable steam sprin 
judiciously thrown in ahead of the piston, for the if 
reason that the steam spring not only gives out all the 
power it absorbs, but performs the very important func- 
tion of keeping the temperature up into the bargain. 
This is one of the blessed things about a single eccentric 
governor, you can do these things so easily. 

So now we have provided a means of keeping up the 
low-pressure terminal above atmosphere at all loads. and 
there is no longer any danger of making an air pump out 
of our low-pressure cylinder under any circumstances. It 
only remains to determine proportions, build an engine, 
and prove the theory by the test. To arrive at propor- 
tions, theoretical indicator diagrams were laid down and 
trimmed at until the best results were reached, and from 
these diagrams it was finally determined that the volume 
of the controlling clearance should bear the same ratio to 
the volume of the high-pressure cylinder that the latter 
bears to the low-pressure cylinder. This work was 
greatly facilitated by the fact that since the two edges of 
a single valve controlled all the admission and expansion 
events on both cylinders, corresponding events were 
necessarily simultaneous at every point of cut-off. 

The work of designing was next proved in the building 
of a 14-24 by 14 engine rating at 150 horse-power on 
100 lb. steam. The engine was then sent to the test- 
room, where a surface condenser received all exhaust 
from the engine; but, being vented to the atmosphere, 
no vacuum was carried. ariable loads were supplied 
by a Prony brake, with check readings on the indicator. 
This method of test was somewhat unfair to the engine, 
as it left it charged with all water of entrainment and 
condensation in the pipes. The error was on the safe 
side however. A number of tests were made covering a 
continuous period of months. At 120 1b. pressure non- 
condensing the following average results in pounds of 
water per indicated horse-power per hour at the respective 
powers were obtained : 


Pounds of Water 

r Indicated 
Horse- Power. 

22.6 

21.9 

22.2 

22.2 

22.4 

24.6 

28.8 


These tests were also repeated under variable pressures 
down to 60 Ib., and gave approximately 1 lb. more water 
for every drop of 20 Ib. pressure. The highest water-rate 
obtained was 30.3 at 60 1b. pressure and 50 horse-power ; 
that is to say, under conditions under which an ordinary 
compound engine would give a rating far worse than a 
plain slide-valve engine. Similar tests without number 
have been made during the last five years, both in the 
test-room and in service, and the fact is now conclusively 
settled that a compound non-condensing engine can be so 
designed, that so far from being unfitted for variable 
loads, it is of all engines the most uniform in its duty and 
the least sensitive to extreme fluctuations of load. And 
that, too, not by a slight margin, but by a difference so 
great as to solve the whole question of economy. 

Figs. 3, 4, and 5 are diagrams from such an engine in 
use in the Wilmington Street Railway, Wilmington, 
Del. The point to notice is the persistence of the terminal 

ressure above atmosphere, even at the great range of 

We could fill every page of the Engineer with 
cards of this character from actual service, and none of 
—_ would show characteristics different from the 
apove, 

Another factor which entered strongly into the pro- 
eons of the controlling clearance and the valve 

unctions, was the desirability of dividing the load 
eed between the two cylinders at all points of cut-off. 
This is a result which it is practically impossible to get 
with the ordinary means of steam distribution in a non- 
condensing compound. If correctly proportioned for 
equalising load at its rated horse-power, one or the other 
cylinder will take much more than its share, as the load 
varies either up or down. This is independent of the 
sudden brake which takes place when the load allows the 
expansion to fall below atmosphere, as already discussed, 
and refers only to those changes of load which 
occur between the maximum capacity of the engine and 
the least load which it will carry without expanding 
below atmosphere. It is obvious that equal division of 
load is essential to a refined economy, since one of the 
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objects of compounding is to reduce the interna conden- 
sation to one-quarter in each cylinder, by letting one-half 
of the total fluctuation of temperature take place in each 
of the two cylinders. To get the maximum result, of 
course, demands that the range of temperature should be 
equally divided, since, if divided in any other proportion, 
one cylinder will have a greater range of temperature 
than it otherwise would have, and would operate with 
correspondingly ngewe loss. The indicator diagrams 
show how perfectly this has been accomplished, bearin 
in mind the ratio of cylinder volumes, which is in genera. 
about three to one. 

It is an odd fact, which we have often observed, that 
many persons are sceptical about the results, simply from 
the absurd simplicity of the means employed. If they 
could see the ‘‘ multiplicity of valves and intricate con- 
nections ” which ‘Carleton ” speaks of, they would pro- 
bably admit the case ; but the idea of doing so much by 
simply graduating the size of the neck of a spool-shaped 
valve looks out of proportion to the results. They are 
more apt to believe that we built the valve and invented 
the excuse. 

I am much interested in the final paragraph of ‘‘ Car- 
leton’s” article, as indicating how his impartial and intel- 
ligent search for good practice has led him to the same 
conclusion which we have already reduced to practice. 
He says: ‘‘ Why not continue and proceed on this line of 
advancement, and arrive at the extreme power unit of the 
future for large central stations, which is to be a com- 
pound condensing (?) engine of 500 horse-power, with a 
speed of not less than 200 revolutions per minute, and 

iston speeds of 600 ft. or 700 ft.? Stroke should 
- 18 in. or 20 in., which will permit of direct-acting 

iston valves without complication. Armatures should 
* part of the engine shaft, and of as great a diameter as 
practicable, to compensate for the absence of driving 

ulleys or balance wheel, a most essential requisite. 
Bieayl icity reduces to a minimum the liability of dis- 
aster.” Substitute for his limitation of a compound con- 
densing engine the words, ‘‘ compound engine, condensing 
or non-condensing, as circumstances may permit,”. and 
you have the case exactly. We seem to have followed 
these specifications to the letter in one of our present 
patterns, as witness the following dimensions : 


Diameter of high-pressure cylinder 

ss low-pressure ‘i 

Stroke ... sea as es ane 

Speed in revolutions per minute 

Piston speed, feet per minute ee ie 

Horse-power at 125 lb. pressure, non-con- 
densing... cas “ee ; - 


A single direct-acting piston valve controls both 
cylinders from a single eccentric. This engine is now 
coupled direct to both railway generators and alternatiug 
dynamos of corresponding power on a single base as a 
unit machine. The armature is abundantly large to give 
the full necessary flywheel value. The point wherein 
we differ from your contributor is in the fact that in 
heavy station work the dynamo should necessarily be 
insulated from the engine and from the bed-plate, so as 
to prevent the coming in of ground leakage through the 
et and steam pipes. We therefore interpose a flexible 
insulating coupling; but, essentially, the dynamo is a part 
of the engine. A small isolated plants where ground 
currents are not to be feared, the armature is directly on 
the engine shaft close to the engine, and without any 
out-board bearing. 

In view of the above discussion, it is interesting to see 
how completely builders have seemed to miss the one road 
which leads to compound non-condensing economy, by 
contenting themselves with what is already known, and 
without > to meet new difficulties with new 
expedients. We find in a late circular such advice as the 
following, perfectly candid and exact from the stand- 
point of the builder, but wholly misleading as a general 
statement: ‘‘ When compound engines are to be used 
without a condenser, high steam pressures are very 
desirable. Indeed, except with expert management, it 
is a questionable propriety to use the compound con- 
struction with steam of less than 125 lb. pressure, and 
higher pressures are still more desirable from an 
economic standpoint. Such engines should be most 
carefully constructed, and the builder should be made 
aware of the conditions under which they are to operate, 
that he may proportion the cylinders and design the 
waghing pant so that the engine may do its work safely 
and to best advantage.” The simple expedient of a con- 
trolled clearance unlocks the situation completely, and so 
far from the above limitations being impossible, com- 
pound engines, either condensing or non-condensing, can 
now be built of fixed proportions and carried in stock and 
shipped to fill any combination of conditions with the 
—— certainty of a uniform fuel duty of the highest 
order. 

As high an authority as Professor Thurston recog- 
nises this fact in a leading paper in Cassier’s Maga- 
zine. Comparing the relative gain in compounding in 
slow-speed and high-speed engines, he says of the latter: 
“*Compounding the single valve high-speed automatic 
engine reduces the a of fuel from about 
3.5 lb., or 4 lb., to 3 Ib. or 25 lb., the best practice being 
considered, the gain being thus a larger percentage in 
the less economical class of motor.” The above is about 
the result got in ordinary practice with the compound 
non-condensing engine of the type under discussion, with 
a boiler evaporation of 8 lb. to 10 lb. of dry steam. It is 
also interesting to note that the fuel duty is very nearly 
as good in the smallest sizes of engines as in the largest. 
An actual fuel duty of better than 24 Ib. has n 
obtained under ordinary working conditions in a com- 
pound engine developing 35 horse-power non-condens- 
ing 





Another writer in the same magazine says: ‘‘Success 
is shown in the amount of business done through a period 
of years, and by the repetition of orders from the same 
locality or firms. For men are not so constituted as to be 
easy victims to the same imposition the second and third 
time, and this point is frequently overlooked.” This 
statement is the summation of all argument, and the evi- 
dence in this line lies in the fact that upwards of 600 
engines containing the constant-clearance feature have 
been built and putin operation within the past five years, 
and of this number fully two-thirds are duplications of 
orders from two to thirty-eight times. These engines are 
not only operated by parties whose sole object in con- 
tinuing business is to make money, but are to a large 
extent in the hands of concerns who are in themselves 
mechanics and engineers. 

I have trespassed upon your space to an unwarrantable 
extent, but ouskion is of the largest economic import- 
ance, and cannot be too well unders' by manufac- 
turers. So much misapprehension now exists on_ this 

int, and so many statements emanating from excellent, 
but not fully posted authorities, are now in circulation, 
that it becomes a direct challenge to a full exposition of 
the facts. Ido not deem that I have transgressed pro- 

riety in the matter of advertising. The question under 
Sescnten is intensely practical, and practical affairs are 
in the hands of practical men, and if progress is progress 
at all, it is bound to turn up in practical shape in the 
form of business. No paper will more surely recognise 
this fact than The Electrical Engineer, and I consider 
that an apology for the above article is unnecessary. 





THE COLUMBIAN EXPOSITION OF 1893.* 


By James DrepcGr, Member of Council, Member of 
the Royal Commission. 
(Continued from page 26.) 

Tuvs it will be seen that it is the intention of the 
Latin-American Department to present a complete life- 
interest of Columbus, so complete indeed that it would 
probably astonish the great admiral with many of its 
details. It is pretty certain that after so much pains- 
taking investigation, the history of Columbus will have to 
be re-written. 

Following these more showy and attractive exhibits 
will come the section of bibliography, which will illustrate 
by what means a knowledge of his discoveries was com- 
municated to the world. The geographical results of his 
voyages will be shown by a collection of maps and charts, 
from the earliest sketches down to the political divisions 
and the topography of North and South America of 
to-day. Exhibits to elucidate the reasons that gave 
America its name will be presented. Amongst other 
objects in this class will be a copy of the first edition of 
the ‘‘Cosmographie Introductio,” published at St. Die, 
and to which the continents of the new world owe their 
name. ‘This famous book will be placed in a glass case 
in the centre of aroom, and around it will be arranged a 
collection of illustrations of the place where the book was 
printed, with portraits of the authors and publishers, and 
of the patrons under whose auspices it was produced. I 
believe that Mr. Curtis is very proud of this collection, 
which is remarkably complete, a success due, so he in- 
forms me, to a series of fortunate accidents. With relics 
and records of Americus Vespucci and other early 
travellers, the personal part of the exhibit is completed, 
and the continent of America is taken in hand. There 
will be a great relief map of the two continents, on which 
will be laid down the various routes of Columbus, and the 
different places visited by him will be marked. To give 
increased interest to this part of the exhibit, photo- 
graphers were despatched from Washington to such places 
and a large number of views are being taken that will 
illustrate the present condition of every spot he is known 
to have visited, including the West Indies, the north 
coast of South America, &c. By ethnological and 
archeological collections the conditions of the natives of 
these various countries will be indicated, as well as the 
impressions received about them in Europe from the early 
voyagers’ reports and travellers’ tales. This section will 
be enriched by drawings and descriptions copied from De 
Bry, Philipono, and other imaginative writers of the time, 
who published fantastic representations of the original 
inhabitants of the continent. 

Relics— that is, personal relics—of Columbus will be 

lentifully displayed. The ruins that marked the site of 

sabella, the first settlement of the New World, have 
been acquired and are to re-erected. An authentic 
anchor, and a cannon that heleft behind him at Navidad, 
where he built a stockade from the wreckage of the Santa 
Maria, and the actual bell that was hung in the church 
tower of Isabella, and for the first time rung out on the 
breezes of the western world the tidings of a new religion, 
and of new phases of cruelty and persecution. hese 
interesting mementoes are already in the possession of 
the department, and it is expected that many more will 
be acquired or lent, especially by the Spanish Govern- 
ment and by private collectors. 

Finally will come illustrations of the conquest of 
Mexico and of the Colonial period, both treated in the 
same broad and complete manner ; the former is divided 
into three epochs. First is the epoch of the conquest of 
Mexico; this will comprise (a) the civilisation of the 
Aztecs, illustrated by actual collections, by models, and 
by photographs. (6) The Conquistadores: Cortez is the 
hero of this section of course, and a large and very in- 
teresting museum of relics of that great adventurer wil 
be arranged. (c) The epoch of the conquest of Peru: this 
will include subjects to illustrate the civilisation of the 
Incas and the career of Pizarro and his followers. 


* Read in abstract before the Society of Arta, 
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Authentic relics of this period are quite numerous; the 
sword of Pizzaro is in the Royal armoury at Madrid. 
His banner, which it is claimed was embroidered by 
Queen Isabella, was cut in two; one half was preserved 
in Bogota, Columbia, and the otheris at Caracas in Vene- 
(ad) The epoch of conquest in other parts of 
America: In this will be collections to show the condition 
of the early natives of Central and South America; relics 
of the first discoverers and travellers, and collection of 
antiquities from all the republics of South America. 

The third group refers to the Colonial period of the 
same continent. It commences with the epoch of the 
Spanish Viceroys, and is intended to illustrate especially 
the development of the southern continent from the time 
of the conquest to that of the revolutions. Naturally 
religious relics will play an important part in this group, 
including as many genuine objects connected with the 
Inquisition as can be obtained. The epoch of the re- 
volution will refer to that stormy period of South Ameri- 
can history, when the colonists rose up against the 
parent countries and threw off their yoke prior to com- 
mencing their own internal wars. Probably this section 
will be very complete, though hardly so interesting as the 
ones that precede it. 

Too much praise cannot be accorded to Mr. Curtis for 
the ability and enthusiasm he has brought into this work; 
the success following his efforts is already assured, and 
we may predict in advance that the contents of the 
model La Robida will be worth the journey from here 
to Chicago to study. But I have another motive besides 
that of attempting to render justice to Mr. Curtis, and 
which I feel I have not sufficiently done. This really 
marvellous effort has other objects than to do glorious 
homage to Columbus, or to provide a special attraction to 
the visitors to the Exhibition. It is the avowed and ab- 
solutely justifiable intention of the United States to 
draw as closely to itself as possible, the countries of 
South America; and this embodiment of their history, 
this worthy homage fully paid to the great past of Spain 
and of her old colonies, will be a substantial step towards 
the realisation of that dream of federation so dear to 
most Americans. The struggle between ourselves and 
the United States for trade supremacy in those im- 
portant countries, which we have been accustomed care- 
lessly to regard as ours by vested right, is close at hand, 
and the Columbian Exposition is assuredly going to mark 
an epoch in our commercial relations with South America. 
The sympathy between that continent and the United 
States is very sincere, and is based on an actual ora 
supposed community of interests; that it is real, the 
following facts and figures will show. 

United States Army and Navy officers have been 
sent by the supreme Government to every one of the 
republics and the colonies, as commissioners, to awaken 
their interests, and to aid and direct the work of 
the various Governments and the local commissions ; 
what excellent commercial missionary work these gentle- 
men will do, perhaps even without intending it, is obvious 
to youall. Every South American republic, and nearly 
every colony, has appointed commissioners, and most of 
them have made large grants. In all, these grants amount 
now to over 400,000/., and will be yet increased. In 
Brazil, the Federal Government has voted 100,000/., and 
the different districts have also made large appropria- 
tions. Itis true that the spectre of revolution is ever 
menacing this turbulent continent ; but even revolution 
cannot destroy. it can only arrest, the flow of commerce, 
for which the United States is so actively digging a new 
channel. Columbia and Ecuador have each subscribed 
20,000/.; Peru, Bolivia, Chile, Costa Riga even, the same 
amount; Argentina has found 200,000/. (there is always 
money for war or exhibitions); Nicaragua, Guatamala, 
Honduras, Mexico, and Uruguay are all pressing forward 
with commissioners and funds. The President of Para- 
guay has received carte blanche from his Congress to ex- 

nd what he deems necessary; and the West India 

slands are following suit. 

Are stronger indications than these required to awaken 
our manufacturers to this concerted attack on one of our 
great trade strongholds? I repeat that this effort of the 
United States is absolutely fair and frankly announced. 
And I desire to emphasise the fact that in pressing us to 
participate in their Columbian Exposition, the Americans 
show their wish to give us every chance. This is no 
fanciful picture of fe danger we incur, that I have 
attempted to sketch, and with this warning to our manu- 
facturers and our traders, I pass on to another subject. 


XXII.—Tue EtrunotocicaL Museum. 


If the plan which has been elaborated by Professor 
Putnam is carried out, a very complete ethnological ex- 
hibit will be made. It is intended to find room for this 
display in the hall of the Liberal Arts, but it is a question 
whether there will be sufficient space in this vast building. 
Like the historical portion of the transportation exhibit, 
that of the Columbus relics and some others, the ethno- 
logical collection will have little or no commercial inte- 
rest, but — a scientific value. Foreign co-operation, 
therefore, will be entirely disinterested, and in order to 
awaken the inter2st of those connected with this subject, 
too much publicity cannot be given to Professor Putnam’s 
plans, in the elaboration of which he is hoping to obtain 
aid from different parts of the world. He was appointed 
chief of the Ethnological Department last September, 
and a grant of 30,000/. was made to defray the expenses 
of the exhibit. _The most important part of the collection 


will refer to North and South America. Commencing 
with the traces of the existence of man in the northern 
hemisphere, and south of that part which then lay beneath 
a sheet of ice, the conditions cf human existence will be 
represented by illustrations that will include the geology, 
the flora, and fauna of the period ; the latter will contain 


the mastodon, the reindeer, musk ox, and other animals 
which then existed far south in the continent. Portions of 
human skeletons and relics of human work have been dis- 
covered in the glacial gravel of this early period. After 
this will follow an exhibit of the races which still inhabit 
arctic onan 5 their summer and winter houses, boats, 
dogs, and sledges, utensils, weapons, and costumes, as 
well as life-size figures of men, women, and children. 
Other collections will illustrate the northern tribes on the 
west side of the continent, Indian tribes living in the 
interior, and, as far as possible, by means of actual relics 
or by reconstruction, the habitations, arts, and customs of 
the various tribes living in the eastern portion of the 
country at the period of its earliest settlement by Euro- 
peans. This will be chiefly obtained from information 
gathered from 15th century writers, from old village sites, 
and from native burial places ; so, also, the tribes of the 
southern portions of North America, of Central and 
South America, will be represented as fully as time and 
means permit. 

Most of these objects will refer to periods of which tra- 
dition, history, and actual relics have handed down evi- 
dence. But there exist in America wide and deeply 
interesting evidences of pre-historic life on the American 
continent, models of the most important earth works 
and mounds of the central portion of the country will be 

repared, as well as carefully made plans and sketches. 

he great earthwork in Ohio, in which are combined 
squares, octagons, circles, and other figures, often of large 
size, will be represented in this way as well as the differ- 
ent kinds of mounds. A model will be made of the oo 
mound Cahokia, nearly 100 ft. high; another will be 
shown of the great serpent mound of Ohio, an earth struc- 
ture 1400 ft. long, and the symbol of ancient worship in 
North America. The immense mounds, representing man 
and various animals, of which several exist in excel- 
lent preservation in Wisconsin and Minnesota, will 
be reproduced, and this part of the subject will be further 
illustrated by plans and drawings of all the important 
mounds known in North America. Associated with these 
objects will be a museum of the contents of the mounds ; 
pn. pr and ornaments of stone, copper, silver, bone, 
and other materials that were fashioned and utilised by 
this ancient people. 

Another class of exhibits will be models of the ancient 
cliff houses and ruined pueblos of Colorado, Arizona, and 
New Mexico, with a large collection of ancient pottery, 
implements, and ornaments taken from them; models 
of the existing pueblos, such as those of Moki and Zuni, 
which appear to form a direct link with the past races, 
of which only ruins remain. Then will come the repro- 
duction of some portion of those great stone buildings in 
Central America, Mexico, and Peru, of which there is 
but little knowledge. The ruins of Yucatan afford rich 
material for this part of the subject, and will be illus- 
trated by reproductions, models, and pictures of this 
ancient architecture, and of the hieroglyphic records that 
abound within the temples ; one of the most important 
of these structures, known as the Portal of Baoma, it is 
intended shall form the entrance to the great court in 
which all these objects will be arranged. To give an air 
of life to these relics of a dead and vanished time, many 
groups of natives, selected from different tribes of North, 
Central, and South America, will be brought to Jackson 
Park, where—living in their own huts—they will be 
engaged during the period of the Exhibition in following 
their special industries, such as pottery making, weaving, 
basket making, &c. 

Such a scheme as has been sketched out in the fore- 
going lines, from information furnished by Professor 
Putnam, suggests the necessity of much labour and of 
very earnest co-operation. In this Professor Putnam 
has been fortunate in obtaining the collaboration of Mr. 
W. E. Curtis, of the State Department, and chief of the 
Latin-American section. This gentleman, many months 
ago, despatched agents to all the countries of South 
America in connection with his own special work, and 
these are also engaged in gathering material for the 
ethnological display. The various museums from the 
different States of the Union are also assisting, as well as 
the various consuls in Mexico and Central America, 
while an expedition has been despatched to Greenland, 
Alaska, and Siberia for the same purpose. Special 
commissioners have also been sent to various parts of 
Asia and Africa to collect ethnological material. The 
work is, therefore, proceeding with energy and method, 
and it is hoped that the appeal for help to the scientists 
of this country and on the Continent will not be in vain. 
It is intended after the Exhibition to establish a per- 
manent ethnological museum at Chicago. 


XXIIT.—PROTECTION AGAINST FIRE. 


We have heard a good deal about the danger to which 
exhibits in Jackson Park will be exposed, from the 
alleged inflammable nature of the buildings. I should 
like to dispel this belief, which has no foundation in fact. 
It was originally contemplated to employ timber for the 
roofs of all the buildings, excepting those cf large span, 
and had this been done there is no doubt that during the 
hot and dry summer season there would have been con- 
siderable fire risks. But all this has long since been 
changed ; it is true that the foundations, walls, and 
general framework of nearly all the buildings is to be of 
wood; but the roofs, excepting those of quite insignifi- 
cant dimensions, will be of steel, and there need be no 
more apprehension of fire than there was during previous 
exhibitions held in London and Paris. The exterior and 
interior of all timber walls will be covered with a fire- 
proof plaster, and all the complicated framing upon 
which the elaborate architectural effects are built up, will 
be embedded in the same material. Within the various 
buildings, timber, where it is exposed, will be protected 





actual specimens or reproductions of the mammoth and 


care and skill can suggest will be employed to secure the 
safety of the structures and their contents. In connection 
with this subject, some very interesting experiments will 
soon take place in Jackson Park. Some time since every 
paint manufacturer in the United States was requested 
to join in a test of so-called fireproof paint. Only seven 
firms responded to this appeal, and a series of small 
wooden buildings are now being erected to put the pre- 
tensions of these makers to the proof. They will be 
covered with match-boarded roofs, over which canvas is 
strained, and they will be painted with various compo- 
sitions inside and out. Efforts will then be made to set 
fire to these sheds by means of powerful electric currents 
flowing through defective conductors ; such of the build- 
ings as resist these tests will afterwards have combustible 
materials steeped in kerosene placed within them, and set 
on fire. The contractor whose paint is proved by these 
experiments to be the most resistant will supply the 
Executive with their compositions. Some of the com- 
peting firms have already carried out experiments on 
these lines, with ana success. It need hardly be 
added that the amount of paint required to protect the 
exposed timber work within the buildings will be 
enormous. 

Doubtless these experiments will be of extreme interest 
and very instructive. The Executive will, however, do 
well to remember that with conflagrations, as with many 
other things, it is always the unexpected which happens, 
and that, despite all their care, a hundred unforeseen 
causes may exist to start a fire in one part or another of 
Jackson Park. Probably defective electric conductors 
will be a most fruitful source of danger, and as such an 
enormous amount of energy will be constantly distributed 
through some hundreds of miles of wire, the risk from 
this cause will be largely increased. It is intended that 
the organisation for the prevention and extinguishing of 
fires shall be as perfect as even the advanced practice in 
the United States will admit. Mains are being laid down 
aes get the grounds, to which branches are con- 
nected, and a great number of fire hydrants are attached. 
The water supply will be practically inexhaustible, and 
the pumping power amply sufficient to meet even extra- 
ordinary contingencies. At the present time this service 
is being placed in working order, for there is probably 
more danger from fire during the erection of the buildings 
than after the Exhibition is opened. 

A powerful combination of insurance companies will 
issue policies covering risks upon the buildings, and, later 
on, upon the contents. And it is said—though I do not 
make this statement with official authority—that a float- 
ing insurance of 300,000,000 dols. will be effected by the 
Executive a the Exhibition and its contents during 
the year 1893. 

In addition to the fire service, the water supply for 
innumerable requirements during the time of the Ex ibi- 
tion will be—and it may here mentioned that it is 
intended that the sanitary arrangements shall be— 
entirely satisfactory. The sewage will be collected by 
mains from all parts of the ground, and delivered into 
tanks near the lake, where it will be subjected to 
chemical purification, and only the effluent water will 
be discharged into the lake. Provision will be made for 
testing different systems of treating sewage that may be 
extracted. 


A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D, 1888. 
By Mr. P. F. Morretay. 

(Continued from page 768, vol. lit.) 

A.D. 1775.—Gallitzin (Dmitri Alexewitsch Fiirst, 
Prince de), an able Russian diplomat and scientist, carries 
on at the Hague between the 4th of June, 1775, and the 
commencement of the year 1778, a series of experiments 
upon atmospheric electricity, the results of which he com- 
municates to the St. Petersburg Academy of Sciences in 
a memoir entitled ‘* Observations sur 1|’Ectricité Natu- 
relle par le Moyen d’un Cerf-volant.” Therein he states 
that the — of electricity was always noticeable 
whenever he raised his kite, whether in the night or in 
the daytime, as well as during hot, dry, or damp weather, 
and he finds that electricity is generally positive during 
calm weather, and that it is more frequently negative 
when the weather is stormy. 

He also observed during an extensive course of experi- 
ments upon animals that hen’s eggs hatched sooner when 
they are electrified, thus confirming the previous obser- 
vations of Kceslin and Sennebier, and he gives an account 
of the effects of battery shocks upon various species. He 
instances the case of a hen which had sustained a shock 
of sixty-four jars and appeared dead, but which neverthe 
less revived, regained strength, and lived thirty-two days 
and he gives the report of the dissection made by Mr. 
Munichs, as well as the very curious observation upon it 
noted at the time by Mr. Camper.” 

A.D. 1775.—Lorimer (Dr. J.), ‘‘a gentleman of great 
knowledge on magnetics,” describes his combined dippin 
and variation needle for determining the dip at sea, a 
he calls universal magnetic needle or observation compass, 
in a letter to Sir John Pringle, Bart., copied in “ Philoso 

hical Transactions,” vol. lxv., page 79. It is also to be 

ound described at page 168 of Cavallo’s ‘‘ Treatise on 
Magnetism,” published 1787; and, at page 333 of the 
latter work, the doctor endeavours to explain the causes 
of the variation of the magnetic needle. 

A.D. 1775.—Cavallo (Tiberius), a distinguished Italian 





"70 See Bertholon, “Elec. du Corps Humain,” 1786, 
vol. i., pages 18, 14, 66, and vol. ii., page 48, &c., 
‘*Mercure de France,” 1774, page 147; ‘‘ Biog. Univ.,” 
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natural philosopher, publishes ‘‘ Extraordinary Electri- 
city of the Atmosphere at Islington,” which was reprinted 
by Sturgeon, and which contains his many experiments 
and important observations upon the line indicated by 
Franklin. This was followed, in 1777, by his ‘*‘ Complete 
Treatise,” &c., by his ‘* Essay on Medical Electricity” in 
1780, and by his ‘‘ Treatise on Magnetism,” &c., in 1787. 

During the last-named year he made many very re- 
markable observations on the phenomena of electricity 
in glass tubes containing mercury, and he had experi- 
mented with various substances floating upon mercury in 
order to test their magnetism. By the latter means he 
discovered that a small trace of iron which could not be 
detected by chemical tests was yet capable of sensibly 
affecting the magnetic needle. 

Before the year 1795 he contrived what he called a 
multiplier of electricity, and an illustration of which is 
to be found more particularly opposite page 270, vol. ii., 
of his ‘‘ Elements,” &c., published in “Bhiladelphia in 
1825. It consists of two brass plates insulated upon glass 
pillars, and of a third plate which can be insulated or un- 
insulated at will, and which, turning on a pivot or rather 
a movable arm, can be made to successively convey elec- 
tricity from one plate to the other until the desired quan- 
tity is accumulated. Cavallo also devised a simple port- 
able electroscope consisting of two fine wires held by a 
cork and carrying small pith balls, the cork being fitted 
in a varnished glass tube and the balls indicating by their 
divergence any electricity that may be communicated to 
them. (See part iv., chap. iii., pages 370-379, of Cavallo’s 
** Complete Treatise,” London, 1777.) 

He likewise invented a condenser of electricity, con- 
sisting of an insulated tin plate placed between the sides 
of a wooden frame lined with gilt paper ; one edge of the 
plate being connected with the body containing the elec- 
tricity and the condensation making itself observable at 
the opposite edge by the electrometer. 

In 1795, he published a treatise on electricity which 
was translated into French, and at pes 285 to 296 of the 
third volume of which he fully indicates the possibility 
of transmitting intelligence by combinations of sparks 
and pauses. For his experiments he made use of brass 
wires, 250 English feet in length, and his electric alarm 
was based upon the explosion of a mixture of hydrogen 
and of oxygen, or of either gunpowder, phosphorus, phos- 

huretted hydrogen, &c., fired by the Leyden phial (vide 

ozolus, A.D. 1767.)"! 

A.D. 1775.—Volta (Alessandro), an Italian natural 

hilosopher and professor at the University of Pavia, who 
Rad already, in 1769, addressed to Beccaria, a Latin dis- 
sertation ‘‘De Vi Attractiva ignis electrici,” makes 
known his invention of the electrophorus, a sort of per- 
petual reservoir of electricity. The latter consists of two 
circular metallic plates having between them a round 
dise of resin, which latter is excited by being struck a 
number of times with either a silk kerchief or pieces of 
dry warm fur or flannel. 

While endeavouring to improve the electrophorus, he 
discovers, in 1782, what he calls an electrical condenser, 
wherein the disc of resin is replaced by a plate of marble 
or of varnished wood. With it, he is reported (‘‘ Philo- 
sophical Transactions,” vol. Ixxii.), to have ascertained 
the existence of negative electricity in the vapour of 
water, as well as in the smoke of burning coals and in the 

as produced by a solution of iron in weak sulphuric acid. 
fie also invented the electrical pistol and was the first to 
improve upon the observations of Galvani. An account 
of his many experiments appears in letters addressed by 
him to Professor Carmenati, April 3, 1792, and to Mr. 
Cavallo, September 13 and October 25, 1792, as shown 
in the ‘‘ Philosophical Transactions” of the Royal Society, 
which latter institution gave him its gold Gente medal. 

Volta’s crowning effort, however, lies in the + Serene 
through Galvani’s experiments, of the development of 
electricity in metallic bodies and in the production of the 
justly famous pile which bears hisname. The latter con- 
sisted of an equal number of zinc and copper discs 
separated by circular plates of cloth, paper, or pasteboard 
soaked in salt water or dilute acid, all being suitably con- 
nected to develop a large quantity of electricity. 

Thus, says Dr. Dickerson in his address at Princeton 
College, Volta gave to the world that new manifestation 
of electricity called galvanism. In that form, this subtle 
agent is far more manageable than in the form of static 
electricity; and, by the use of galvanic batteries, a 
current of low tension, but of enormously greater power; 
can be maintained with little difficulty ; whereas static 
electricity is like lightning, and readily leaps and escapes 
on the surface on which it is confined. 

** Tt was Volta who removed our doubtful knowledge. 
Such knowledge is the early morning light of every ad- 
vancing science, and it is essential to its development ; 
but the man who is engaged in dispelling that which is 
deceptive in it, and revealing more clearly that which is 
true, is as useful in his place, and as necessary to the 
general progress of science, as he who first broke through 
the intellectual darkness, and opened a path into know- 
ledge before unknown.” (‘* Faraday’s Researches.”) 

The last-named discovery, though made in 1796, was 
first announced only on the 20h of March, 1800, in a 
letter from Como to Sir Joseph Banks, by whom it was 
communicated to the Royal Society. 

Volta, at about the same period, constructed an elec- 
trical battery, which has been named ‘‘ La Couronne des 





7! See Stu n ‘‘ Lectures,” London, 1842, 212; 
“‘Nicholson’s Journal,” 1797, vol. i., page 394; Du Moncel, 
** Exposé,” vol. iii; Aikin’s ‘‘General Biography,” 
vol. x.; ‘* Phil. Transactions,” 1776, page 407 ; 1777, 
pages 48 and /388; 1780, page 15; 1786, page 62; 1787, 
page 6; 1788, pages 1 and 255. See also ritannica,” 
** Magnetism,” chap. iii., section i., for Cavallo’s ‘‘Ob- 
servations on the Magnetism of Metals,” &c. 
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Tasses” (the crown of cups), and which consists of a num- 
ber of cups arranged in a circle, each cup containing a 
saline liquid and supporting against its edges a strip of 
zinc and one of silver, As the upper part of each zinc 
strip is connected by a wire with the strip of silver in the 
adjoining cup, the silver strip of the first cup and the 
zinc strip of the last cup form the poles of the battery. 
It is said that twenty such combinations decomposed 
water and that thirty gave a distinct shock. 

To Vol'a has been attributed the fact of having, as 
early as 1777, entertained the idea of an electric tele- 
graph. Fahie quotes a letter of Sir Francis Ronalds 
alluding to an autographic manuscript, dated Como, 
April 15, 1777, and gives its translation by César Cantu, 
ohana Volta states that he does not doubt the possi- 
bility of exploding his electrical pistol at Milan, through 
wires supported by posts, whenever he discharges a 
powerful Leyden jar at Como, but nothing more appears 
to be on record in relation to the matter.72 

A.D. 1776.—Borda (Jean Charles), French mathemati- 
cian and astronomer, improves upon the work of Mallet, 
and is the first to establish accurately the knowledge of 
the third and most important element of terrestrial mag- 
netism, viz., its intensity. 

To him is due the correct determination of the differ- 


ence of intensity at different points of the earth’s surface | led 


by the measurement of the vibrations of a vertical needle 
in the magnetic meridian. This he did during his expe- 
dition to the Canary Islands, and his observations were 
first confirmed by others which the companion of the 
unfortunate La Pérouse, Paul de Lamanon, made during 
the years 1785 to 1787, and which were by him communi- 
cated from Macao to the Secretary of the French 
Academy.73 

A.D. 1777.--Lichtenberg (Georg Christoph), professor 
of experimental philosophy at the University of Gottin- 
gen, reveals the condition of electrified surfaces by dust- 
—< with powder. 

he figures, which bear his name, are produced by 
tracing any desired lines upon a cake of resin with the 
knob of a Leyden jar and by dusting upon the cake a 
well triturated mixture of sulphur and of red lead. The 
latter substances having been brought by friction into 
opposite electrical conditions, the sulphur is collected 
upon the positive and the lead upon the negative portions 
of the cake. Positive electricity produces an appearance 
resembling feathers and negative electricity an arrange- 
ment more like stars.74 

A.D. 1778.—Martin (Benjamin), English artist and 
mathematician, who had already written an ‘‘ Essay on 
Electricity” published his ‘‘ Philosophia Britannica” in 
three volumes during the year 1778. At vol. i., page 47, 
of the last-named work, he states that his experiments 
indicate a np sage force inversely as the square roots of 
the cubes of the distances. Noad, treating of the laws of 
magneticforce says (‘‘ Electricity,” page 579) that Martin 
and Tobias Mayer both came totheconclusion that the true 
law of the magnetic force is identical with that of gravita- 
tion, and that in the previous experiments of Hauksbee 
and others, proper allowance had not been made for the 
disturbing changes in the magnetic forces so inseparable 
from the nature of the experiments. 

A.D. 1778.—Dupuis (Charles Francois), eminent French 
writer, who at the age of twenty-four became professor 
of rhetoric at the college of Lisieux, constructs a tele- 
yee upon the plan suggested by Amontons (A.D. 1704). 

y means of this apparatus, he exchanged aig tomo 
with his friend Mr. Fortin, then residing at Bagneux, 
until the commencement of the Revolution, when he 
deemed it prudent to lay it permanently aside. (See 
‘* Britannica,” 1855, vol. viii , page 263. 

A.D. 1778.—Brugmans (Sebald Justin), professor of 
natural history in the Leyden University, discovers that 
cobalt is attracted while bismuth and antimony are re- 

lied by the single pole of a magnet, thus laying the 

oundation of the sci of dia- tism. 

De Humboldt remarks: ‘‘ Brugmans, and, after him 
Coulomb, who was endowed with higher mathematical 
powers, entered profoundly into the nature of terrestrial 
magnetism. Their ingenious physical experiments em- 
braced the magnetic attraction of all matter, the local 
distribution of the force in a magnetic rod of a given form 
and the law of its action at « distance. In order to 
obtain accurate results, the vibrations of a horizontal 
needle suspended by a thread as well as deflections by 
a torsion balance, were in turn employed.’ 

A.D. 1779.—Lord Mahon (afterwards third Earl of 
Stanhope, an Englishman of great ingenuity and fer- 
tility in invention and a pupil of Lesage, of Geneva (A.D. 
1774), publishes his ‘‘ Principles of Electricity,” in which 
he explains the effects of the return stroke or lateral 








72 See Kosier, ‘‘ Journal de Physique” for 1776; ‘‘ Le 
Correspondant,” August, 1867, page 1059, and ‘‘ Les 
Mondes,” December 5, 1867, page 561; Highton, ‘‘ The 
Electric Telegraph,” 1852, pages 13 and 28; Robertson, 
** Mémoires Récréatife, ” 1840, vol. i., chap. x. and xiii.; 
‘* Phil. Trans.” for 1778, 1782, and 1793; Miller, ‘‘ His- 
tory Phil. III.,” London, 1849, vol. iv., page 333, note ; 
Thomson, “‘ History of Chem.,” vol. ii., pages 251, 252. 

73 See Borda’s biography in the ‘“‘ Eng. Cycl.;” Walker, 
‘*Magnetism,” 182; Humboldt, **On Magnetic Poles 
and Magnetic Intensity,” and his ‘‘Cosmos,” vol. v., 
1859, page 62, note; Norman (A.D. 1576), also Volta’s 
portrait in ‘‘Scribner’s Magazine” for June, 1889. 

74 See Harris, ‘* Frict. Elect.,” page 89 ; illustrations in 
** Sc, Am. Supplt.” No. 207, page 3279 ; Noad, ‘* Manual,” 
page 132. 

75 See Tyndall ‘‘ Researches on Dia-Magnetism,” 
London, 1870, pages 1, 90, &c., ‘‘ Appleton’s Ency.,” 1870, 
vol. nT page 10; Humboldt, ‘‘ Cosmos,” 1859, vol. v., 
page 61. 





shock of an electrical discharge, first observed by Benjamin 
Wilson (A.p. 1746). 

He imagined that when a large cloud is charged with 
electricity it displaces much of that fluid from the 4 
prnien.| stratum of air, and that when the cloud is dis- 
charged the electric matter returns into that portion of 
the atmosphere whence it had previously been driven. 
According to Lord Cavendish, the theory developed in 
the above-named work is that ‘‘a positively electrified 
body surrounded by air will deposit upon all the par- 
ticles of that air which shall come successively into con- 
tact with it, a proportional part of its superabundant 
electricity. By which means the air surrounding the 
body will also become positively electrified ; that is to 
say, it will form round that positive body an electrical 
atmosphere, which will likewise be positive... . That 
the density of all such atmospheres decreases when the 
distance from the charged body is increased.” 

Tyndall says(Notes on Lecture VII.) that Lord Mahon 
fused metals and produced strong physiological effects by 
the return stroke. ’6, : 

A.D. 1779.—Ingen-houz (Johan), distinguished English 
oe paag er and natural philosopher, native of Breda, pub- 
ishes in the ‘‘ Phil. Trans.,” page 661, an account of the 
electrical apparatus which is by many believed to have 
to the invention of the plate electrical machine, 
although the same claim has been made in behalf of 
Jesse msden (A.D. 1768). Dr. Priestley states that 
Ingen-houz and Ramsden invented it independently of 
one another. He describes the circular plate of glass as 
being 9 in. in diameter, turning vertically and rubbing 
against four cushions, each 14in. long, placed at the 
— ends of the vertical diameter. The conductor is 
a brass tube bearing two horizontal branches which 
extend to within about 3 in. of the extremity of the glass, 
so that each branch takes off the electricity excited by 
two of the cushions. 

This machine is illustrated at page 16 of ‘‘ Electricity” 
in “ Library of Useful Knowledge.” 

Dr. Ingen-houz also constructed a small magnet of 
several lamine of magnetised steel firmly pressed together 
capable of sustaining 150 times its own wei He 
found that pastes into the composition of which the 
powder of the natural magnet entered, were much superior 
to those made with the powder of iron, the natural magnet 
having doubtless more coercitive force than iron. 

In the ‘* Journal de Physique ” for February, 1786, and 
for May, 1788, are to be found the letters of Dr. Ingen- 
houz, showing that the vegetation of plants is in no 
sensible degree either promoted or retarded by common 
electricity. 

See, likewise, his paper in the ‘‘ Philosophical Trans- 
actions,” 1778, page 1027, relating to the then recent in- 
vention of Volta’s electrophorus, and alluding to Henley’s 
experiments ; also Priestley’s ‘‘ History,” &c., 1775, page 
487; Walsh at A.D. 1773, and Cavallo’s ‘‘ Experimental 
Philosophy,” 1803, vol. iii., page 357. 

A.D. 1780-1781.—Bertholon (Pierre), French physician 
and professor of natural philosophy, and a t friend of 
Dr. Franklin, publishes at Paris his ‘“* Electricité du 
Corps Humain,” in which he relates more particularly his 
general observations upon atmospheric electricity as 
affecting the human nog, hy in a healthy and while 
in a diseased condition. He, likewise, treats of the effects 
of electricity upon animals, and details very interesting 
experiments upon the torpedo, which latter, he remarks, 
establishes the closest possible resemblance to the Leyden 


lal, 

He is also the author of ‘‘ Electricité des Végétaux,” 
and ‘‘Electricité des Métaux” (1783), as well as of 
** Electricité de Météoresa ” (1787).77 

A.D. 1780-1783.—Professor Williams, at Cambridge, 
Massachusetts, makes the earliest known observations of 
the magnetic dip in the United States and publishes them 
in the ‘‘ Memoirs of the American Academy,” vol. i., 
page 68. According to this authority, the dip in 1783 
was 69 deg. 41min. The next dip observations are those 
made during Long’s expedition to the Rocky Mountains 
in 1819. See ‘* American Journal of Science,” vol. xliii., 


ay 93, 94. 

.D. 1780.—Le Ptre Amyot—Amiot—learned French 
Jesuit, who was sent in 1751 as a missionary to Pekin, 
where he resided till his decease in 1794, writes, on July 
26, 1780, and also on October 20, 1782, that, as the result 
of a great number of observations, he finds no change in 
the variation of the magnetic needle, i.e., that ‘‘ the point 
which indicates the north declines westerly from 2 deg. 
“a deg., rarely more than 4} deg. and never less than 
2 deg.” 

(To be continued.) 





AUSTRALASIAN RaILways.—Thelength of railway in ope- 
ration in the Australasian colonies in 1870 was 948 miles. 
In 1875 the total had been carried to 2323 miles; and in 
1880 it had expanded to 4851 miles. In 1885 an aggregate 
of 8045 miles was attained; and in 1890 the total was 
further carried to 12,001 miles. The cost of the Austra- 
lasian lines brought into operation at the close of 1890 
amounted to 108,000,000/. 





76 See ‘‘ Electrical Researches” of Lord Cavendish, 
pages 46, 47. 

77 **See ‘Journal de Physique,” vol. xxxv.; ‘‘ Biog. 
Univ.,” vol. iv., page 149; ‘‘ Biog. Générale,” vol. v., 
age 722; Larousse, “Dict. Univ.,” vol. ii., page 618; 
**La Grande Encycl.,” vol. vi., page 450; Louis Figuier, 
“Exposition,” &c., Paris, 1857, vol. iv., pages 245 and 
249; ‘‘ Mercure de France,” 1782, No. 52, page 188. 

78 See ‘‘ Mémoires Concernant |’Histoire,” &c.. Saillant 
et Nyon, vol. x., page 142; Davis, ‘*The Chinese,” 
vol, ili., page 13, 
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STEAM ENGINES AND BOILERS. 


1252. A. N. Porteous, Edinburgh. Rotary En- 
gines. [8d. 6 Figs.) January 23, 1891.—The driving sit Ais 
ormed at its one end with a hub B which has a slot 6 cut in it so 
as to permit of two blades C and D working therein as well as 
against each other ; each of the blades U and D are provided with 
driving pins E and F, which work in journals G and H formed in 
a crank which forms the end of each of the piston shafts J and K, 
which are secured to the pistons L and M, so as to revolve with 
them as well as to reciprocate to and from each other. The 
pistons L and M work in a cylinder P, and are kept steam-tight 





by the pads / and m and springs l! and m'. On the outside of the 
end cover p of the cylinder is formed a valve seat p!, in which 
works a revolving valve R driven by an arm S attached to the end 
of shaft, This valve regulates the supply of steam from the inlet 
pipe T through the supply port U, which is uncovered as the pistons 
L and M pass it, the exhaust steam escaping through the port V. 
The whole of the parts are enclosed in a casing which is formed 
with an oil chamber W, in which the hub B, blades C and D, pins 
E and F, and cranks G and H, revolve so as to insure smooth work- 
ing. (Accepted December 2, 1891). 


1163, A.F.G. Brown, Swindridge, Ayrshire. Valve 
Gear for Rotary Engines. (6d. 5 Figs.) January 22, 1891.— 
The main shaft A has a spurwheel B situated on that end of it 
from which the valves are actuated, the wheel being geared with 
wheels C of larger diameter on each of the valve spindles D. 
The wheel B is keyed to the main shaft A and the wheel is so 
connected to a governor that when the speed of the engine varies 
the wheel B is caused to rotate faster or slower than the main 
shaft and so alter the lead of the distributing valves G, which 
may be composed of two collars x mounted upon valve spindles 











D, and the distance between which represents the length of the 
valve. Between these collars loose curvilinear metal strips y 
extend which are held against the valve casing by the pressure of 
the steam and having spaces between them for the admission and 


inner nearly half-spherical recesses, which serve az seats forthe ball. 
One of these recesses is opposite the central passage of the plug 
and the other two recesses are arranged one on each side thereof. 
By this arrangement the younger to the boiler can be thrust 
through with acleaning tool and blown through when the plug 
has been turned 180 deg. from its normal position. The cavity in 
the plug of the lower cock, which is arranged directly under the 
gauge glass, is so formed that the passages to the boiler may be 
thrust through with acleaning tool while the plug is in its normal 
position, The cocks are provided with rte 4 arrangements, by 
means of which the ball valve can be removed while the cock is 
under pressure, and also with arrangements for facilitating the 
lubrication of the plugs. (Accepted December 9, 1891). 


ELECTRICAL APPARATUS. 


105. F. Haselwander, Offenburg, Germany. 
ees Arresters for Electric Conductors. (8d. 
2 Figs.) January 2. 1891.—The lightning is caused to pass through 
a chamber containing explosive material which is thereby ex- 
ploded, the power resulting from such explosion being used to 
divert the lightning from the parts to be protected, and also for 
the purpose of signalling the rupture. In one form of apparatus, 
according to this invention, a frame of insulating material is 
covered on the bottom with a metal plate and on the top with 
paper provided on its upper part with a strip of tinfoil, gun- 
powder being placed between the metal plate and the paper. The 
tinfoil is connected at one end to the main wire and at the other 
toa branch wire, while the metal plate is connected to earth. 
Lightning passing through the main wire will pass from the 
tinfoil through the paper and gunpowder on to the metal plate. 
Through the explosion of the powder the tinfoil will become torn 
and connection between the main and branch wires interrupt ed. 
(Accepted December 9, 1891). 


184. R. E. B. Crompton, Chelmsford. Dynamo 
Armatures, (8d. 7 Fiys.) January 5, 1891.—In place of the 
crank connecting pieces which usually connect two bars forming 
successive parts of a turn of the winding, a segmental head is 
secured at each end to the pieces intended to connect the bars in 
due order into these segmental heads in two planes of rotation. 
Each segmental head §S is built up of a number of metallic seg- 
ments equal to half the ber of end tions at the same end 
of the armature. These segments, which are insulated from one 
another, are held between collars K on a bush B, One of the 
heads S has its segments prolonged parallel tothe spindles, the 


Fig.1. A 
J K. 


PRIS Se 











= 











Ss 








B- 


Yl: 


ens 














prolonged portion c serving as acommutator. To each segment 
of these heads are attached two end connections E E, the other 
extremities of which are connected to the two ends of one of the 
pairs of bars W, a = of the bars W forming the winding, and 
which require to so connected. When one set of end connec- 
tions is fixed into its segmental head there will be two groups of 
end connections in two parallel planes, and the whole can be slid 
into position on the spindle. When both sets of end connections 
are in place, the bars forming the winding W are then laid in 
place, and their ends are attached to their respective end connec- 
tions. (Accepted December 2, 1291). 


185. R. E. B. Crompton, Chelmsford. Dynamo 
Machines. (&d. 11 Figs.) January 5, 1491.—This invention 
relates particularly to the collecting rubbers, which according to 
this invention consiet of a springy arm A e up of several 
layers L, L, L of hard copper sheet, arranged 80 as to form a taper 
spring similar to one-half ofacarriage spring. By or: the 
plates in this way a highly conducting springy arm is o ned, 
the free extremity of which has the least weight. On the free ex- 
tremity of the springy arm is mounted a removable contact C, 
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which is formed into long rods having a dovetail-shaped section 
so that they can be secured to the springy arm by being thrust 
into ition from one side and there held by a series of claws or 














exhaust at the proper times. The space Ois in constant 
nication with the steam pipe P, and the space P is in constant 
communication with the exhaust pipe R, whilst on the line m n 
there are two spaces, one of which, 0, is in constant communica- 
tion with the steam ved P, and the other, Q!, in constant commu- 
nication with the exhaust. (Accepted December 2, 1891). 


19,729. C.R. Bonne, London (4. Svensson, Stockhobn.) 
Water Gauges. (8d. 6 Figs.) December 8, 1890.—According to 
this invention the upper cock of the water gauge is so constructed 
that the cavity in its plug for the ball valve is provided with three 


projections P, stamped out and so bent as to stand at the required 
angle from the surface of the springy arm. Each plate L is given 
a certain curvature, the curvature of the longer plates being 
of greater radius than that of the shorter plates, by which means 
the end of each plate bears on the back of the one next to it. (Ac- 


cepted December 2, 1891). 
1176. F. M. Newton and T. Hawkins, Taunton. 


Brush-Holders. (8d. 3 Figs.) January 22, 1891.—The brush 





J is carried in asheet metal clamp h, held in a saddle piece P, 


which turns upon an insulated pin S. This pin is fixed to the 
frame whereby the two brushes are moved around the commuta- 
tor. To cause the brush to press properly against the commuta- 
tor, there is provided a spring F rive in a holder H, which 
surrounds the pin S but is not rigidly attached toit. The pres- 
sure on the spring F can be varied by the adjusting screw U, 
which passes through a threaded eye in a bracket L clamped to 
the pinS. Toremove the brush from contact with the commu- 
tator, and also to prevent it being pressed by the sprmg with 
undue force, there is provided a stop I pivoted on a pin N at the 
end of an arm E, fixed on the pin 8. This stop has a handle I, 
and has also two surfaces I, I?, the distances of which from the 
axis of the pin N are different, so that when the stop is turned 
into one position it will press the clamp h and brush J into the 
position shown in dotted lines, and will remove the brush J from 
the commutator; when turned into the other position it will 
leave the clamp free under the action of the spring F, the position 
in which the brush will bear upon the commutator. The clam 

h rests in the’saddle-piece P and is prevented from moving end- 
wise by the ribs B, B. There is aslot sin the two parts of the 
clamp to allow of the passage of the stud D, which is rigidly 
attached to the clamp by a nut N, and is sorew-threaded and 
works over a screw K. This screw is carried in a bracket G con- 



































nected to the clamp ; it can rotate in this bracket, but is pre- 
vented from moving endwise by the pin Q which works in the 
slot R. By turning the screw K the brush can be moved endwise 
within the clamp to feed it towards or from the commutator. 
The block G is provided with a projection G! for the attachment 
of a flexible conductor. (Accepted December 2, 1891). 


1318, A, W. Cutler, London, Electric Distribu- 
tion, [lld. 4 Figs.) January 24, 1891.—This invention relates 
to arrangements, which are shown diagramatically, for automati- 
cally connecting a transformer to the desired electric circuits at the 
proper moments. A dynamo A provides current for the primary 
circuit of the continuous current transformer B. The core of a 
solenoid C, whose coils are in the circuit from the dynamo A to 
the transformer B, is connected by a link to a rocking lever ec, 
which is provided with contact pieces at each end for the purpose 
of making or breaking the necessary circui's, A switch Dcontrols 
the main low-tension circuit. E is a secondary battery and F isa 
lamp circuit to be supplied from the transformer. Current from 
the dynamo A is applied to the primary circuit from its terminals 
through the solenoid C to the motor armature of the transformer 
B, and the circuit thereof is completed. Current then passes 
along the path indicated by the dotted line, and, by its action, 
the core of the solenoid C is drawn into its coil, whereby the arm 
of the switch lever c is moved, lifting out the contact f from the 
mercury cups #1, f2, and inserting the contact c3 into the cups 
cl, c2, The effect of the new arrangement of contac‘s is to cause 
























































a current to pass from the battery E, say from the point e¢, 
through the contact cup ¢?, contact c3, contact cup c* to the 
terminal 2* of the field magnet coils of the transformer B, through 
the field magnet coils to the terminal 3*, thence to the opposite 
terminal ¢5 of the battery. The transformer field magnets being 
excited the armature commences to rotate, and the current frem 
the dynamo A is steadily raised to the desired limit, and the 
speed of rotation of the armature of the transformer increases. 
When the electromotive force existing in the generator armature 
coils has arrived at a similar pressure to that at the terminals c4, c5, 
the switch will move over and make contact at d! d2 by means of 
the bridge a3, The circuit from the low-tension armature to the 
battery E and the lamp cirouit F will then be completed, and, 
when the current from the dynamo A reaches its maximum, the 
low-tension armature of the transformer B will be delivering 
curregt to the battery E, or thé circuit F, or both, to its fullest 
capacity, and this current will be delivered at a pressure nearly 
approximating to that existing at’the.terminals ¢4, c5 of the battery 
E. The switch D is controlled by a governor attached to the 
armature shaft of the transformer B. (Accepted December 2, 
1891). 
GAS ENGINES. 


19,513. F. W. Lanchester, London. Gas, &c., En- 





gines. (8d. 8 Figs.) December1, 1890.—This invention relates 
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tween the side plates, and upon the outside ends of this spindle 
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to the igniting and starting arrangements of gas engines. Com- 
munication is made between the explosion space and a small 
chamber C' by a tube B, having an adjusted aperture z ; opposite 
the end of the tube B, which passes into this nber, is arranged 
a plate C, which is at first heated to incandescence by a flame D. 
When the engine is at work a portion of combustible mixture is 
allowed to pass through the tube B at every compression stroke, 
and the current entering the chamber C! imping gainst the 
incandescent metal C and becomesignited. The flame so produced 
further heats the already incandescent metal surface C and keeps it 
at a proper temperature. The bore of the tube B is so propor- 
tioned that when the chamber C! is being filled with gases from 
the cylinder, the velocity of flow is sufficient to prevent the flame 





the rod u projecting from the syoeteins suvk below the perma- 
nent way, raise the rod / in such a manner that the inner end of 
the spring rod h® enters the notch h!, and thus holds the rod h in 
its raised position. The outer end of the rod h% controlled by the 
spring h2 is ted to any arr t of levers secured to 
the engine for actuating its steam whistle. Fig. 2 shows a con- 
struction of this apparatus designed to actuate the steam whistle 
of the engine by an escape of air obtained from the air conduit of 
the Westinghouse brake fitted to the train driven by such engine. 
(Accepted December 2, 1891). 


18,291. E. de Pass, London. (/P. Ribard, Paris.) 
Automatically Stopping Trains. [6d. 4 Figs.) October 





grooved wheels C1, G', having recesses formed wu 
ceive a chain H. 
spindle O, and also secured to the same 
gearing wheel C, so that the chain wheel C! and the gearing 


are placed collars N. Upon the spindle O are placed two chain 
n them to re- 
The chain wheel C! is secu to the central 
indle is the toothed 


wheel C may revolve together ; the other chain wheel G! runs 
loosely upon the spindle O and drives the gearing wheel G by a 


projecting bush g, which is cast upon either the chain wheel G1 
or the wheel G, the bush g having one wheel keyed to it. 
The wheel C gives motion, through the idle wheel D running on 


24, 1891.—A glass tube ¢, closed at one end, is connected to the 
tube T leading to the automatic brake inlet. The tube t is con- 
nected to the tube T by the screw joint T! which presses its flange 
between two washers. Thus the interior of the tube ¢t, the 
tube T, and the automatic inlet, form together one passage. If 
the tube ¢ be broken the automatic inlet will be open to the 
atmosphere and the brakes will be applied and the train stopped. 
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passing back to the cylinder by the aperture 2, but when the 

hamber fills sufficiently to reduce this velocity to a certain rate, 
the flame at once passes back by a to the engine cylinder, and ex- 
plodes the mixture therein contained, The starting arrangement 
according to this invention comprises two passages 7, 0, leading to 
a port p, and connevting at the other end, one to the cylinder and 
the other below the gas and air valve ; two check valves o!, pl, and 
an igniter flame playing against one of the valves p', The arrange- 
ment is such that the port p is filled and the mixture within the 
cylinder ignited, when the piston crosses the port p to start the 
engine by non-compression explosions. (Accepted December 2, 
1891) 

19,846. F.W. Lanchester, London. Gas Engines. 
{8d. 3 Figs.) December 5, 1890.—This invention relates to 
igniting starting gear for gas engines. The starter nozzle a 
connects to the cylinder A by a tube b which opens to the small 
chamber e. An annular passage C also connects to the cylinder 
A and communicates with the lower side of an automatic valve f 
working ina chamber d. When the engine is to be started the 
automatic valve is thrust down by a spring g and an external 
flame plays into the open space above it. A passage allows the 
flame to come into c»ntact with the gases proceeding from the 
nozzle a, and when they become explosive, the gases ignite and 
burn within the chamber e at the nozzle. When the current 
ceases the nozzle flame at once passes back by the tube b, and 
the starting explosion takes place, which closes the valve f 
against the seat above it and prevents further escape. The 
engine shaft revolves, the piston discharging the burned gases 
and taking in a fresh charge as before. The exhaust valve 





closes before the end of the compression stroke, and the rising 
pressure in the cylinder closes the valve f. The flame from the 
nozzle a, lit while the valve f was open, continues to burn in the 
chamber e until the pressure equals the pressure in the cylinder; 
when the velocity of efflux becomes sufficiently reduced, the 
flame passes back by the tube } and the mixture in the cylinder 
explodes. The proportions of the nozzle a and chamber e are so 
arranged that the explosion occurs near the end of the stroke. 
By means of this starter a series of explosions are obtained under 
compression giving more power than those obtained without 
compression. The valve f opens when the pressure in the 
cylinder @ falls nearly to atmosphere and an ignition at every 
second revolution is given. A pilot jet h! relights the flame as 
it is blown out at each explosion, The valve / has a channel f# 
to cause leakage through it to be supplied from the passage C, 
instead of from the chamber e, so that the back firing action of 
the nozzle need not be interfered with in the event of the valve 
leaking. (Accepted December 2, 1891.) 


RAILWAY APPLIANCES, 


841, A. S. von Blinsdorf and C, Adler, Baden, 
Austria, Signalling and Stopping Trains, (8d. 
4 Figs.) January 16, 1891.—This invention relates to apparatus 
of the kind described in the Specification of Letters Patent 5682 of 





1889. The apparatus consists of a casing g to each side of the 
lower part of which is pivoted one end of a leverg! or g?, the other 
end being pivoted to the lower and enlarged end o ithe rod h; 
these two levers form a toggle joint, and, when bearing against 





A weight M is suspended by a chain passing over a een pand 
wound around and fixed in the groove d of another pulley P, which 
has the same axis of rotation as the signal A. Thus when the signal 
Ais moved the weight M will rise or fall. The tube ¢ is so 
arranged that if the signal and the weight M in its lower position 
be at danger the tube ¢ will strike against the weight M and be 
broken, but if the signal be not at danger, the weight M will be 
raised and will allow the tube to pass, and consequently the train. 
(Accepted December 2, 1891). 


GUNS, &c, 


1 J. B. Ormsby and G. H. Banister, Wool- 
wic Recoil Presses for Ordnance. (8d. 5 Figs.) 
October 23, 1891.—This invention consists chiefly in the combinae 
tion of hydraulic apparatusand a spring in the construction of a 
recoil press, in such a manner that the press will not only control 
the movement of the gun in its recoil, but will also, without any 
separate recuperator, return or run out the gun after recoil. For 
this pu a hydraulic cylinder A is used, one portion A! of which 
is occupied by a piston B that does not fit closely to the interior of 
the cylinder, and is secured upon a piston rod C, and is provided 
with a tail-rod D of greater diameter than the piston-rod. The 
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piston, piston-rod, and tail-rod, move with the gun. In the recoil 
movement liquid is displaced from the annular space around the 
piston rod at one end of the cylinder, and passes through a 
clearance space around the periphery of the piston into the 
annular space around the tail-rod. In the latter space is another 
piston G of annular form surrounding and moving freely upon the 
tail-rod. In the cylinder behind this piston is a strong spring 
I which in the recojl is compressed, and so stores up energy 
which is subsequently utilised for restoring the gun to the firing 
position, Thus the spring assists in checking the recoil and also 
serves as a recuperator. (Accepted December 2, 1891). 


MINING AND METALLURGY. 


15,880. J. T. King, Liverpool. (7. S. Blair, Jun., 
Allegheny, Pa., U.S.A.) Reduction of Ores, (11d. 9 Figs.) 
October 7, 1890.—This invention relates to processes for the re- 
duction of oxides of iron, in which a current of hot reducing gas 
is passed vertically through a columnar body of the oxide. Ac- 
cording to this invention a current of reducing gas heated to the 
temperature of the ore when at red heat is introduced into the 
mass of oxides. The gas is caused to pass through the mass by 
pressure or suction regulated in degree according to the resist- 
ance afforded by the oxides. The exposure of the oxide to the 
heated reducing gas is continued until the combined oxygen is 
eliminated. After deoxidation the iron sponge is cooled by pass- 
ing a current of cold non-oxidising gas through the heated mass, 
which is thereby reduced to a temperature sufficiently low to pre- 
vent re-absorption of oxygen when subsequently exposed to the 
atmosphere. In some cases a reducing gas containing cyanogen | 
is used. (Accepted December 9, 1891). 


MISCELLANEOUS. 





113. W. A. Fey, Ealing, Middlesex. Ap- 
Pliances. [8d.3 Figs.) January 3, 1891.—Between a pair of ; 
plates A, A' are ted inter 
which enclose a number of wheels C, D, E, F, G, for raising and 
lowering the load chain H, and for receiving the motion frem the 
hand end of the chain H. A central spindle 0 is mounted be- 





diate strengthening plates B, B', | 


| reports of trials 


the spindle d, to the upper pinion wheel E cast with the wheel 
mounted upon the spindle *. The wheel F in turn drives the 
wheel G connected to the chain wheel G! upon the central 
spindle O. By this arrangement of gearing on the chain loop Hl 
being pulled, the hook on the bottom block is raised or 
lowered at will, As the wheels Cl, G! revolve in opposite 
directions, the chain is lowered from the one end and taken up 
upon the other, the rate at which each chain wheel gives out or 
takes up the chain wound on or wonnd off to its opposite com- 
panion wheel being determined by the ratio of the gearing 
wheels OC, E, F,G, (Accepted December 2, 1891). 


18,611. W. and W. Jones, West Cowes. Capstans. 
(6d. 4 Figs.] October 28, 1891.—The central spindle a of the 
capstan is firmly secured in Dy gov and the drum 3, having 
the whelps c,c and a pawl-head d atits lower part, rotates thereon. 
The fixed head ¢ of the capstan is formed integral with the drum 
b, and has internally a set of spur teeth f, with which engage the 
gear wheel g, mounted upon studs h, carried upon a plate ¢ secured 
to the drum 6. A movable head j fits over the fixed head e and 
rotates upon the spindle a. It has formed on its underside a 
pinion k which engages with the wheels g, so that, when the 
movable head is rotated, motion will be imparted to the fixed 
head e, and consequently to the drum b through the medium of 














the wheels f- With this arrangement of gearing a much slowe 
rotation will be imparted to the drum b than is imparted to the 
movable head j. Motion is imparted to the movable head j through 
the medium of the shaft / and the bevel pinions m, n thereon, 
which engage with bevel teeth m1, 2' upon the upper surface of 
the movable head j. The shaft J and the pinions m, n are carried 
in a casing o secured to the upper end of the shaft a by a set 
screw p. The shaft passes through the spindle. The object o 
providing the two bevel wheels m,n engaging respectively with 
the gear teeth ml, n! is to_allow for rotating the movable head j a 
different speeds. (Accepted December 2, 1891). 


20,012. F. Eliershausen, Hebburn-on-Tyne. Treat- 
ment of Soda Waste. [4d.] December 8, 1890.—In order 
to eliminate the sulphur and convert the remaining mass into 
ferrate of soda, the waste obtained in treating sulphide of sodium 
solution either with hydroxide of iron or ferrate of soda for the 
manufacture of caustic soda, which waste isa double sulphuret of 
iron and sodium, is washed whilst moist with carbonic acid, 
whereby sulphuretted hydrogen is given off, and the remainder 
is then heated until the ferrate is formed. Sometimes the mass 
may be treated with carbonic acid whilst it is in a heated condi- 
tion, in which case after the sulphur is driven off the supply of 
carbonic acid is shut off, and the heat is continued to convert the 
ed mass into ferrate of soda, (Accepted December 9, 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
3 of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford» 
street, Strand. 
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us the Egyptians learned from the Ethiopians to} Several small vaults of brick have been found 

BUILDING. | honour their kings as gods, to bury their dead with amidst the ruins of that city, but none of any con- 

Ty BR Mines | great pomp, and also received instructions in sculp- siderable span. One of about 10 ft. is mentioned 

laid ‘ jture, &e, Mr. G. A. Hockins, in his travels into by Layard. The sculptures of Khorsabad show the 

ontinued from page 33.) | Ethiopia, desribes one elliptical brick arch which | entrances through the city walls to have been great 

WE now come to the third division, or arched he discovered ina tomb at Thebes. The span is | arched gateways, but so far as I can gather, there 

bridges. : ; about 8 ft. 6 in. and the rise 3 ft. 4 in. are no indications of radiating voussoirs shown, al- 

Arches may be of timber, stone, brick, cast or Along the centre was a line of hieroglyphics con- | though there areindications of the horizontal courses 

wrought iron, or steel, and in all cases the sup- taining the name of Amunople I., which would | of the masonry in the walls, and if that is so, may it 

porting material is compressed by the stress due to | seem to prove that the arch was known in that part not also be that these archways were formed by 

the load. : , | of Egypt at least 154 centuries B.c. corbelling, in similar manner to that shown on 

Before, however, proceeding with my remarks, Again, in one of the tombs at Ghizeh, known as | sketch, Fig. 15, of an archway found in Central 
upon this class of bridge, I think we may, in con- | “ Campbell’s Tomb,” and supposed to date about | America by Mr. Catherwood ? 
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Fic. 12. ARCHED OPENING AT ARPINO. 
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Fic. 18. CHINESE BRIDGE. 

nection therewith, first glance at the early history , 
of the arch itself, previous to its application to | 
bridge building. 

The actual origin of the arch seems to be in- 

volved in doubt and mystery. It is probable that | 
in the course of their building operations, some of | 
the architects or builders amongst the ancient races | 
noticed that when two long stones or lintels were | 
laid from opposite walls, and leaning against each | 
other at the top, they gave mutual support, and | 


that a larger opening could thus be spanned ; nor | 
is it unlikely that this would lead to the introduc- | 
tion of a third stone, placed between and supported | 
by the two others (as seen in sketch of Campbell’s 
Tomb), and that so the arch was gradually | 
developed by more and more stones being added. 
Be that as it may, we have in the Third Pyramid a 
chamber roofed over by what at first appears to be 
a pointed arch, but which in reality is not an arch. 
In this roof long stones have been placed, supported 
at one end by the side walls and abutting against 
each other at the centre, as shown in Fig. 13, and 
dressed off inside to give the appearance of a 
pointed arch. A somewhat similar arrangement is 
also found at the entrance to the Great Pyramid. 

At Thebes, a city of ancient Greece, some arched 
chambers of crude brick have been found, supposed 
to date from about 1200 B.c. 

Mr. Perring says he found at Thebes some well- | 
formed arches of 12 ft. to14 ft. span, built in| 
concentric half-brick rings, the bricks being marked 
with the name of Sesostris, one of the early Egyp- 
tian monarchs who conquered Asia and Ethiopia. 

In the Island of Meroe, in Ethiopia, long the | 
seat of the kings of that empire, there are a great 
number of pyramids constructed of red sandstone. 
On the east side of each of these pyramids is a por- 
tico, one of which is regularly arched, and it has. 
been thought to be the earliest arch known, and | 
that the Egyptians obtained their knowledge of the | 
arch from the Ethiopians. Diodorus Siculus tells 





| Government. 
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660 B.c., there are indications of springing stones, 
from which it is thought it was covered by an arch, 
and if so it would be the oldest known stone arch 
of any considerable size ; the ground space being 
30 ft. 6 in. by 26 ft. 3in. In the centre of the ex- 
cavation was actually found a tomb, built of good 
masonry, covered by three stones as struts, and 
over which was a perfectly formed voussoired arch 
of 11 ft. span. (Fig. 14.) 

This arch had four courses, amounting to 3 ft. 
10 in. thick. The stones 4 ft. long, 15 in. broad, 
and at the back the joints were pinned with chips in 
mortar. Wilkinson says this arch is traced to the 
time of Amunople I., who reigned about 1540 b.c. ; 
it has since been destroyed by the Egyptian 
It would thus appear that the Egyp- 
tians were not entirely ignorant of the arch, and 
were probably amongst the first tointroduce it. It 
is curious how little they made use of it, but seem 
in preference to have held to the enormous stone 
beams or lintels. 

Ferguson covers the halls of Nineveh with flat 
roofs, but M. Flaudin, who studied the subject on 
the spot, thinks they were vaulted. 





Fic. 17. TREASURY OF ATREUS. 
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The Greeks, even before the Trojan War, which 
is supposed to have been about 1184 s.c., made 
use of the contrivance of corbelling in building 
corridors or hollow galleries, and the gates of 
Segina in Latinum, show a similar construction 
to Fig. 15. 

At Delos there are the remains of a curious gate- 
way or opening through the walls of an ancient 
fortification, near Mount Cynthus, shown in 
Fig. 16. At Arpino we meet with the corbelled 
archway form giving the appearance of a pointed 
arch. (Fig. 12.) 

The Greeks, however, do not seem to have used 
the true arch in a vertical position; but, at 
Mycenz, which was destroyed about 468 B.c., a 
subterranean chamber, called the Treasury of 
Atreus, was discovered, Fig. 17, in which the 
horizontal courses of stone formed perfect rings, 
with radiating joints, and, where required, also 
wedged up from the outside. 

Each course of the building, as it ascends, has a 
smaller diameter than the one below. When the 
building was completed the internal projecting 
corners of the stones were cut off, so that it pre- 
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sented the appearance of a dome, but this is simply 
another instauce of corbelling. Similar structures 
have been found in other parts. 

In Etruscan work we find similar constructions, 
notably one of the tombs at Volci, which is 240 ft. 
in diameter ; and, perhaps the grandest of all, 
that at Cervetri, and known as the Regulim Gal- 
cassi. A complete voussoired arch exists over a 
tomb chamber known as the Grotto of Pythagoras 
(who lived about 550 B.c.) at Cartona, but its date 
seems doubtful. The Etruscans are said to have 
built arches and bridges in the country of the 
Volsci in Italy. 

It has been stated by some that the ancient 
nations of the East ‘‘were well acquainted with the 
principle of the arch,” but I do not think there is 
proof to warrant the statement, and, in fact, the 
evidence we have goes, I think, to prove that it 
was little known and little used, and then only on 
asmall scale. Had the arch been well known, it 
would only be reasonable to expect that it would 
have been used in many places where it could, with 
advantage, have been adopted. 

The Chinese seem from early times to have been 
bridge builders, and it is said that Chin-nong, the 
successor to Fou-hi, the reputed founder of civili- 
sation in China, about 2953 B.c., built bridges 
across navigable rivers. The form of arch used in 
China has always, I believe, been semicircular, of 
which there are fine specimens over the numerous 
canals. 

These bridges are generally of sufficient height 
to allow of free traffic on the waters below, and the 
rise given necessitates the use of steps on each side 
(Fig. 18). Some of these are of great beauty, built 
of white marble and ornamented, others have trium- 
phalarches ateachend. Bridge building has beena 
stumbling-block to the Chinese censors, and they 
have frequently reproached their emperor for in- 
dulging in the luxury. It is stated that a bridge, 
built in the eighth century, of iron and bronze, 
was one of the subjects of their reprehension, which 
fell on an emperor of the dynasty of Sourg, who 
built no less than forty bridges in the single city of 
Sou-Tcheou. Chinese bridges are frequently of 
great length and height, and have in places been 
built for the purpose of carrying level roadways 
across deep valleys. Heck mentions a bridge over 
the Zeuderud at Ispahan, 2250 ft. long, 156 ft. 
broad, and 120 ft. high ; he says, ‘‘the middle way 
is 60 ft. broad and the side ways are paved with 
marble, and the latter lead through arcades, to 
which the ascent is by stairs in the four towers of 
the bridge.” The bridge has twenty-nine arches 
of 50 ft. span, the piers being 26 ft. thick. 

The arches appear to have been Moorish, but the 
date is unknown. There are two other bridges 
near Ispahan, one of which is 1000 ft. long with 
thirty-four arches. 

It is possible the Chinese may have used the 
arch in bridge building prior to its introduction by 
the Romans, but there can be no doubt that 
Europe and the modern world are indebted to the 
Romans for its introduction, and they have left 
many fine examples of their work. 

(To be continued.) 
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The Steam Engine Considered as a Thermodynamic Ma- 
chine. By James H. Corrrritt, M.A., F.R.S., Pro- 
fessor of Applied Mechanics in the Royal Naval College. 
London: E. and F. N. Spon. 

Tus is a new edition of Professor Cotterill’s 
standard work. But, although the author ex- 
pressly gives it this name, yet, with the ‘changes 
and additions” made, it would not be far wrong, 
considering the magnitude of the latter especially, 
to term it a new book. For, considering the great 
advances which have been made in the study of 
thermodynamics, and the ful. and complete man- 
ner in which these advances have been dealt with 
in the volume before us; and, inasmuch as the 
fundamental truths must of necessity remain un- 
altered (and hence it is only in mode of state- 
ment that a change can be made) the book is as 
much, or more, entitled to the name of new than 
most of the new treatises which appear so abun- 
dantly on every side of us. 

In writing the opening sentence of this review 
the words ‘* well known ” had almost been written 
in place of ‘‘ standard,” and in one sense of the 
words they would, no doubt, have been true, for, 
in connection with the theory of the steam engine, 
few, if any, names are more quoted than Cotterill. 











But if by ‘‘ well known” we be taken to mean that 
the contents and teaching of the book are known, 
then we fear that, judging by the utterances of 
many who refer glibly to Hirn, Clausius, Cotterill, 
&c., it is the outside of the work which is best 
known to them, and that their knowledge of the 
interior is derived second-hand from others whose 
acquaintance is also chiefly confined to the same 
portion of the book as is their own. Before us as 
we write lies a paper, which was very recently read 
at the meetings of a certain Institute, and which 
opens with the statement that all the ‘‘scientists”’ 
(this word appears to be becoming English now, 
Leelee 4 who have treated of the steam 
engine, have. assumed the existence of a non- 
conducting cylinder, Cotterill being named among 
others; and that hence it became necessary that 
the author of the said paper should inquire into 
the action of steam in an actual cast-iron, and 
hence conducting, cylinder. We are told that the 
Professor happened to take up and glance at a 
copy of this said paper, and that he handed it to a 
friend standing by with the remark: ‘‘This is 
hard!” Considering that in the first edition of his 
work, published in 1878, the action of a conducting 
cylinder was very fully explained, and calculations 
of its possible effects carried as far as the scant 
data then available would admit of, we can only 
agree that it is ‘‘hard.” But when we have come 
to a consideration of the manner in which this 
most important question is dealt with in the pre- 
sent edition, which has now been in print nearly, 
if not quite, twelve months, our readers may feel 
inclined to call it something more than hard. The 
writer of the paper is, however, hardly much to 
blame, except for reading papers on subjects he 
has not thoroughly studied, and here who shall 
cast the first stone, for he takes his information 
from a source which, no doubt, he imagines capable 
of supplying correct information on the subject. 
A little further on this source is mentioned, and 
when it has been stated to be a journal devoted to 
engineering, readers who are familiar with the 
study of thermodynamical questions will have no 
difficulty in supplying the name. 

The opening chapters, as in the first edition, are 
devoted to a statement of the principal experi- 
mental facts regarding the physical properties of 
steam ; and toa preliminary study of the action of 
a steam engine, in which various assumptions are 
made, corresponding pretty closely to actual prac- 
tical cases. Several articles in the appendix are also 
devoted to a consideration of the various formule 
connecting the pressures, temperatures, and volumes 
of saturated, and also of superheated, steam 
examined in the light of the latest experiments, 
and of these it is of interest to state that the for- 
mula of Mr. Macfarlane Gray, derived by him on 
purely theoretical grounds from his ether-pressure 
theory, has been found to exactly coincide with 
the results of the late French experiments, of which 
we hope, on a future occasion, to give an account. 
Professor Cotterill does not attach any very great 
importance to this coincidence ; but the fact has 
excited great interest, and led to a considerable 
study of the said theory, in France. 

The preliminary study of the steam engine in 
the first three chapters treats the questions in a 
broad manner, without a close examination of the 
detailed processes ; the student being referred for 
this latter to the later chapters. In a treatise on 
thermodynamics this method would, of course, not 
be followed ; but it may very well be argued that 
this course is, when it is the steam engine which 
is the chief consideration, by no means the worst, 
since it gives the student at the outset palpable 
questions t> deal with, and thus, we may put it, 
takes a little of the rough edge off the somewhat 
dry study of the bases of thermodynamics. Also 
a probable practical reason which helped to settle 
this arrangement is, that this preliminary study 
of the steam engine is gone through by all the 
engineer officers who go through the Royal Naval 
College, while it is only those who remain for the 
full three years’ course who proceed with the study 
in closer detail. 

In the present book this preliminary study is 
enlarged by the introduction of the case of a com- 
pound engine, and sufficient is said to explain the 
reason of the increased efficiency over a simple 
engine, this being stated to be due to ‘‘the greatly 
diminished liquefaction in the first stage of the 
expansion.” The author is, however, careful to add 
that this advantage may be thrown away by cut- 
ting off too early in the high-pressure cylinder, or 





by ‘‘in some other way occasioning an unnecessary 
amount of liquefaction there.” Certain writers 
are never tired of stating that the liquefaction in 
the high-pressure cylinder of a compound engine is 
as great, or greater, than that in a simple engine ; 
and so far it may be, for no one is forced to work 
an engine economically, but if they mean an 
economical engine, then the facts are dead against 
them. 

In Chapter IV., as in the first edition, the de- 
tailed study of the thermodynamics of heat engines is 
commenced bya study of the relatively much simpler 
air engines. But in the present book this chapter 
is very much enlarged so as to contain an examina- 
tion of the action of the internal combustion engine 
including the hot-air Joule or Buckett engine, 
and also the much more important Otto gas engine. 
The Atkinson type of gas engine is briefly con- 
sidered in the appendix. The chapter also contains 
an interesting mention of the action of a gun con- 
sidered as a thermodynamic machine ; and an ex- 
amination of the working of the reversed air engines 
used as refrigerating machines, showing howin these 
latter the calculations are identical with correspond- 
ing ones for the engines. The subjects mentioned 
are treated briefly, being introduced more as ex- 
amples of the application of thermodynamic prin- 
ciples, and not with any idea of making a thorough 
study of them; the student is referred for fuller 
information to papers which have been read at the 
various institutions, and to our own columns. 

The next chapter introduces the student to those 
great stumbling blocks: The second law of thermo- 
dynamics, Carnot’s principle, and the perfect 
engine. About these more nonsense has, perhaps, 
been written than about any other scientific ques- 
tion ever discussed, but we cannot here enter into 
these points. The second law is now accepted by 
every one whose opinion is worth having ; and if 
people will persist that a principle which is proved 
by reasoning utterly independent of any considera- 
tion of air, gas, fluid or solid, and which enunciates 
a certain fact regarding all possible engines, and 
is therefore null and void, and no principle at all, 
if any engine be shown not to obey it; if they 
will, we say, persist in stating that this principle 
is applicable only to air engines, it is quite evident 
that no amount of reasoning will ever persuade 
them to the contrary. The additions to this 
chapter are a consideration of vapour engines 
generally, partly with reference to proposals to use 
the vapours of other liquids than water, in which 
it is shown that for the ordinary range of tempera- 
tures no fluid is so suitable as water, but that more 
volatile fluids may be useful in utilising heat of 
low temperature, and partly with reference to 
reversed vapour engines used as refrigerators, or 
as possible warming machines, the latter an in- 
teresting idea due to Sir W. Thomson, by which a 
large quantity of low-temperature heat suitable for 
warming our houses could be obtained by the use 
of asmall quantity of the high-temperature heat 
of a furnace. 

The generation and expansion of steam is com- 
pressed, in the present book, into one chapter, 
with an appendix in place of two chapters in the 
first edition. No alteration in treatment is made. 

Chapter VII. takes the place of the original 
Chapter VIII., and contains, as before, the im- 
portant generalisation of Carnot’s principle, by 
which we can allow for unavoidable causes whereby 
the heat supplied to an engine is not all supplied 
at the highest temperature, but may come from 
sources at different temperatures ; and we extend 
the meaning of the word ‘‘perfect” to include 
such cases. Such a case as we have just stated is 
then dealt with, viz., the ordinary steam engine 
cycle, with adiabatic expansion, in which the feed 
water receives heat, at rising temperature, and thus 
differs from the ideal Carnot type, in which the 
heating would be produced by compression. 

The case just mentioned is of great importance 
for two reasons : Ist, the equation to the adiabatic 
curve for steam is determined; and 2nd, if we 
assume that, for practical reasons, the compression 
part of the Carnot cycle is undesirable, or rather 
unnecessary, since we can, if we please, by the use 
of a feed heater, get the feed heated without any 
expenditure of heat in the boiler—then this cycle 
becomes that of the ideal steam engine, and the 
relative efficiencies of different engines will be de- 
termined by the ratio which the work actually done 

er pound of steam bears to that which would be 
Semis in the cycle we are now considering. That 
this is the best method of comparison is now held 
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by many, including one of our most indefatigable |in causing initial liquefaction of the steam, and 
experimenters, Mr. Willans, and he is now adopt | what causes will affect the amount of liquefaction. 
ing this method in an important series of trials, We have often seen the statement that ‘‘Cotterill” 
the results of which will be shortly made public. | was tough reading for the engineer, once in rather 
We shall return to this again. An addition to the an amusing form ; for the writer, after instancing 
original matter of this chapter is a description of it as the only book treating of the working of a 
the method of representing thermodynamic pro- real steam engine, went on to say it was only 
cesses by the temperature entropy, or ‘‘ theta-phi” suited to the physicist, the conclusion being that 
diagram of Mr. Macfarlane Gray, a method which the said writer was probably from the Emerald 
gives great advantages in many calculations, and Isle. Assuming this toughness, we think that the 
which is now slowly, but we believe surely, coming reason of it is the amount of compression which 
into use; it is, however, simply a method of the material has to undergo to get it within the 
calculation, and, apart from the ether-pressure limits Professor Cotterill sets himself, and that if 
theory, involves no new principle. | this material were more spread out—and now-a-days 

Chapter VIII. contains the methods of calculating | very thin spreading is often seen—it might not 
the various losses due to deviation of the actual prove so difficult of mastication. Whether, how- 
processes in a steam cylinder from the Carnot ever, this would be attended by any gain to the 
cycle, and Chapter IX. those due to clearance and reader is quite another question ; pap is much 
wire-drawing, as in the previous edition. easier to eat than beefsteak, but some people think 

With Chapter X., however, will with many—i.e., | it not quite so nutritious. 
of those who have passed the student stage—-com-| It will probably be concluded from the foregoing 
mence the chief interest of the book, for we now|that in the final chapters the reading is of the 
begin to consider the effect of the cylinder walls beefsteak order, and such conclusion will not be 





far wrong. When the first edition was written 
very few data were available regarding the causes 
affecting initial condensation, and thus it was of 
little use theorising, since the theories could not be 
tested ; but in 1881 Professor Cotterill gave in class 
lectures the investigation which he now prints in 
Chapter X., and which experiments made since 
that date and still making show to contain the real 
basis of the explanation of eylinder, or at least 
initial, condensation. When the surface of a plate 
undergoes rapid changes of temperature, then it is 
shown theoretically that these changes penetrate 
into the plate in a rapidly decreasing manner, so 
that at a very little depth there is practically no 
change at all. If the temperature change according 
to certain laws, it is possible to calculate both the 
depth to which the change practically extends and 
also the quantities of heat which flow into and out 
of the plate ; and these latter quantities are found 
to be very large, so that the process is not compar- 
able with the ordinary processes of steady conduc- 
tion through plates. Although the actual change 
of temperature does not follow this simple law, yet 
it may be supposed to be compounded of separate 
changes according to the law, superimposed on one 
another, and thus is drawn the important conclu- 
sion that the heat abstracted from the cylinder 
surface—and hence the initial liquefaction—varies 
directly as the range of temperature, and reversely 
as the square root of the revolutions. 

On the basis just explained is founded a very 
thorough examination of the whole question, the 
theoretical conclusions being tested by the data 
available from the experiments of Hirn, Marr, 
English, Willans, Donkin, and others. It is im- 
possible, in the limits of an already somewhat ex- 
tended review, to attempt to summarise the reason- 
ing of these chapters, because, as we have already 
stated, Professor Cotterill’s work is itself a con- 
densation of the results of years of labour and ex- 
periments, and so we must content ourselves with 
a statement of the principal results. These are : 
That the effect of surface and position speed com- 
bined is represented by a ‘‘ speed factor,” which 
when high means low initial condensation, and 
vice versd ; that the initial condensation of a given 
type of engine under given conditions can be calcu- 
lated when a certain ‘‘ condensation constant ” for 
the particular type has been ascertained ; that the 
temperature cycle of the metal of the cylinder is 
always different from that of the steam, and that a 
small supply of heat from the jacket can very 
materially alter this cycle, and hence we can account 
for the large difference in initial condensation 
caused by a small supply of jacket heat. These 
conclusions are checked by reference to experiment, 
but sufficient data for a thorough test of their value 
are not even yet available; we are, however, we 
think, correct in anticipating that it will be found 
when the results of Mr. Willans’ experiments 
before referred to are made public, that they will 
bear out the conclusions arrived at in the book. 

Whether or no the formulz given turn out to be 
absolutely correct, one great result follows from 
the investigations, viz., that the metal of the 
cylinder is itself, by its known physical properties, 
perfectly capable of producing all the known effects 
of condensation, and hence there is no need to seek 
for any further cause such as accumulated water, &c. 
Also it is shown clearly by theoretical reasoning that 
above certain ratios of expansion the compound is 
necessarily more economical than the single engine, 
and still higher the triple, and so on. 

Besides the very thorough consideration of the 
preceding questions, the mere heads of which we 
have mentioned, the final chapters also contain an 
analysis, similar to that of the first edition, of the 
results of engine trials for economy, losses, &c. ; 
the space occupied formerly by the American trials 
being now devoted to more recent examples, as 
Professor Kennedy’s of the Meteor, &c. 

Towards the end we have an interesting article, 
part of which Professor Cotterill published in 
our own columns (ENGINEERING), relating to feed 
heaters, in which it is shown how, by the utili- 
sation of auxiliary engines, the exhausts of which 
are condensed by coils in the feed tanks, or 
by feed heaters such as Weir’s, the Carnot cycle 
can be approached to. Thus it may be argued that 
the Carnot is therefore the proper type of com- 
parison instead of the ordinary cycle we before 
mentioned in the review. But this we should not 
be inclined to allow; since to obtain perfect heating 
of the feed water by means such as we have de- 
scribed is not practically possible ; while by a feed 
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DETAILS OF ELECTRIC FIRE SERVICE AT THE NAVAL EXHIBITION. 


(For Description, see opposite Page.) 
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water heater which utilises the hot chimney gases | whether it be got by increasing the boiler efficiency 


it can be done perfectly. True, in the latter case 
we have not made the engine more efficient ; but 


or the engine efficiency. 


—— SSP . 
= yy Villtala 


YUEN a. —<s3 


V JIE KES 


Finally, the book concludes by a brief glance at 
if we can obtain a certain gain, we care little | a possible road to increased economy by the utilisa- 
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tion of low temperatures, at present wasted in the 
| steam engine, by the use of a more volatile fluid 
‘such as ether, ammonia, or petroleum. Such 
| engines, to be of value, would be necessarily worked 
| in conjunction with steam engines, as otherwise the 
| higher temperatures would be wasted ; and, in the 
“case of the petroleum engines of Mr. Yarrow, this 
was certainly not the idea of the inventor. Whether 
'the practical difficulties attending the use of such 
| fluids will be overcome, it would be rash to prophesy 
confidently ; probably | as other things have been 
| done, so will this, but we fancy the author is a 
little sanguine in attributing considerable success 
‘to Messrs. Yarrow’s petroleum engine, at any rate 
| as a thermodynamic machine. 

In conclusion we hope that the necessarily im- 
perfect sketch we have given of the contents of the 
| book, will convey to our readers our high opinion of 

‘the labours of the author, and we trust that what we 
| have said may lead toa more general and thorough 
study of this book and the subject of thermo- 

dynamics generally. It is thirteen years since the 
first edition of Professor Cotterill’s work appeared, 

and of that a large portion went to America. We 
have latterly in England made great advances in 
\this subject, thanks to the labours of those whose 
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names have been mentioned, and others. But 
meanwhile our American cousins have not stood still 
either, and it isa question which English engineers 
must put to themselves, whether they are content 
to leave a thorough study of these questions to their 
friends and rivals, while they leave themselves at 
the mercy of the thermodynamic quack who can 
talk the loudest, or by his antics attract the largest 
circle of listeners, or whether they will study for 
themselves. If they choose the latter, then when 
they meet statements that ‘‘Hirn says this” or 
“Cotterill that,” they will know for themselves 
that neither says anything of the kind stated, but 
will know what they actually do say and teach ; 
and they will be able to utilise these researches and 
teachings for the improvement of engines, steam 
or otherwise, by which we effect the transference 
of heat into mechanical work. 





THE ELECTRIC LIGHTING AT THE 
ROYAL NAVAL EXHIBITION.—No. VII. 

Messrs. Srtemens BrotHers anv Co.’s electric 
fire engine, as exhibited in operation at the Ex- 
hibition, is illustrated in elevation and plan in 
Figs. 28 and 29. The carriage and frame were 
constructed by Messrs. Merryweather and Sons, 
and are exactly in accordance with those supplied 
by this firm for use by the Metropolitan Fire 
Brigade. The frame is of mild steel, carefully 
stayed and supported on steel springs, high wood 
spoke wheels, mail axles, and wrought-iron locking 
fore carriage, capable of locking completely under 
the body to facilitate turning in confined situations. 
The hose-box is of mahogany forming a seat for 
the firemen, and fitted with the usual handrails 
and driver’s seat. A foot-plate is also fixed behind 
to carry two men. 

The pump is driven through helical gear by 
means of a Siemens motor type H H !5/,, which 
is capable of developing 20 E.H.P. at 1000 revolu- 
tions per minute. Figs. 30 and 31 show the motor 
in front and end elevation. The armature is of 
the Gramme ring type and drives directly a helical 
pinion, which overhangs the main bearing, and is 
in gear with the rotary pump. The bearing 
brackets and electro-magnets are bolted to two 
longitudinal Z-iron pieces, which form the base 
of the motor, and are fixed to the frame of the 
fire engine in the position usually occupied by the 
boiler. ‘lhe electro-magnet cores are of wrought 
iron, and are bolted to horizontal wrought-iron 
pole - pieces, the lower one being screwed to 
the Z-iron frames. The bearings are in halves, 
and are supplied with sight feed lubricators. 

The rotary pump is of the double gear type of 
Merryweather’s patented pattern, and is entirely 
of gun-metal. The pump is kept tight by elastic 
packing in grooves, and glands are dispensed with 
on the shafts by cup-leather packings, and a special 
arrangement of passages, passing any leakage back 
into the suction side of the pump. A long flexible 
suction pipe 4 in. inside diameter is carried round 
the engine, always attached to the pump ready for 
immediate use. The delivery outlet is provided 
with a valve and lever so that either of the two 
outlets may be closed as required. The pump is 
driven by helical gear at a reduced speed of about 
1 to 3 from the motor, and the intermediate gear 
of the pump, which is fitted on both ends of the 
shafts, is cut in steel. 

For connecting the fire engine on to the electric 
mains, a Siemens flexible concentrie cable is carried 
round the engine in about 20 ft. lengths. The in- 
ternal and external conductors at one end of the 
first length are respectively connected to the ter- 
minals of the motor through the necessary resist- 
ances and the controlling switch S, which are 
inclosed in a mahogany box with suitable doors to 
give access for oiling; &c. The other end of this 
length is connected to a half-union, as illustrated 
in Fig. 35, either for attachment directly to the 
mains, which operation will be presently described, 
or to be prolonged by the addition of other 
lengths, each of which is supplied with couplings 
as illustrated in Fig. 37, until the required amount 
of cable is obtained. 

Experiments made with the fire engine by 
Messrs. Siemens Brothers are collected in the 
Table on the next page. 

In order that electric fire engines may be operated 
at any point in the district supplied by electricity, 
Messrs. Siemens Brothers and Co. fix near each 





hydrant a pillar as represented in Fig. 32, or if 
more convenient, a wall box, as shown in Fig. 36, 
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Experiments with Electrical Fire Engine. 


Pressure 


in Pounds Size of 


Gallons of | 
Nozzle. 


Watts Water 


Expended. 


per Minute. per Sq In. 





27,500 | 120 


170 
20,700 160 | 
| 


125 
100 
70 


16 500 180 
12,800 190 








Each is connected with the mains by two insulated 
conductors, which are brought up and connected 
respectively to the two concentric tubes a and b, 
by means of terminals T, Fig. 36. The inner 
tube a is turned out conically at its outer end for 
the purpose of receiving the corresponding plug 
when the fire engine is to be attached, and con- 
nection is at the same time ‘made with the outer 
tube b, by means of a corresponding split tube 
which slides over it. This arrangement is shown 
in detail in Fig. 35, which represents one-half of 
Messrs. Siemens’ concentric cable uniun—the com- 
plete union being shown in Fig. 37. When not in 
use a water-tight gun-metal cap C is screwed into 
position as shown in Figs. 32 and 34, and is se- 
cured to the pillar, or wall box, by means of a chain. 

The inner conductor e, Fig. 35, is in connection 
with a conical shaped plug of metal c, which fits 
accurately the inner tube a, in the post. The 
outer conductor f terminates in a split tube d, so 
that when the union is screwed home the tube 
springs open and makes good metallic contact with 
the tube b. Each conductor is thoroughly insu- 
lated, and the union is held in position by means 
of a gun-metal ring g, which is provided with lugs 
as shown. On the arrival of the engine the fire- 
man has simply to unscrew the cap C, and connect 
up the concentric cable in the manner described, 
and the engine is ready for use. 

Messrs. Siemens Brothers and Co.’s electric 
winch is illustrated in Fig. 38, and is capable of 
lifting 5} tons at the rate of 100 ft. per minute, 
with an expenditure of 35,000 watts. ‘Three sizes 
are made by this firm, which lift respectively 14, 3, 
and 5} tons, at a speed of from 90 ft. to 100 ft. 
per minute. The advantages of the electric over 
the steam winch are noticeable. All steam pipes, 
with the attendant troubles of leakage and conden- 
sation, are done away with. The electric winch 
simply requires to be connected to the mains, for 
which purpose a flexible concentric cable and plug 
are provided. On board ship an objection is often 
raised that the electric lighting plant lies idle during 
the day, but this is obviated by using it for working 
winches or other auxiliary machines on board. 

The winch is complete upon a cast-iron base- 
plate, and is driven in either direction by 
» Siemens motor placed in a water-tight metal 
cover shown in the sketch. It is of the horseshoe 
type, with armature above the electro-magnets— 
the baseplate of the winch forming in part the 
yoke-piece. The controlling lever is to the right 
of the operator, and actuates an electrical switch 
which is inclosed ina water-tight box fixed to the 
frame of the winch. When the lever is in middle 
position no current passes through the motor, but 
by moving it in the one direction or the other, 
that is, away from or towards the attendant, the 
motor revolves in corresponding directions, its 
speed being regulated by the angle through which 
the lever is turned. 

The motor is geared to the winch by means of 
helical gearing, and a quick motion is provided for 
light work, to secure which the lever in the centre 
of the winch is provided ; so that by moving it to 
the right or left the necessary alteration is made in 
the gearing of the winch. A foot-lever is placed 
in a convenient position and is in connection with 
the brake on the barrel shaft in the usual manner. 

Messrs. Siemens Brothers’ electric capstan is 
illustrated in elevation and »lan in Figs. 39 and 
40, and is another interesting example of the 
application of electricity for motive purposes. It 
is mounted upon a cast-iron baseplate, and pro- 
tected by a strong metal cover, which is supplied in 
places with water-tight doors, for oiling, &c. The 
motor is indicated in elevation and plan by dotted 
lines, and is of Messrs. Siemens’ H B '/,, type. The 
armature shaft projects on each side through the 
metal cover, and is supported in bearings as shown, 
each of which is supplied with sight-feed lubricators, 
and is supported by a cast-iron bracket screwed te 
the baseplate. 





The capstan is driven by means of a worm, 


-| which is in gear with a wormwheel keyed to its 


axis—the intermediate shaft being driven by the 
motor through spur gear as shown. As in the case 
of the winch, the motor is controlled by means of 
a lever in connection with an electric switch inside 
the capstan. By moving it backwards or forwards 
the motor revolves in the one direction or the 
other, the speed being governed by the distance 
through which the lever is turned, and when in 
middle position electrical communication with the 
mains is broken. 

The following Table shows the quantity of elec- 
tricity supplied by the direct current machines 
during the six months the Exhibition was open. 
The data are taken from the curves in Fig. 13 (see 
page 710 of our last volume). 


— 

mpere 
Hours 
for the 

Six Months. 


anne 
mpere 
Hours 
for each 
Month. 


211,000 
241,800 
266,220 
328,640 
438 880 
391,440 


Mean 
Daily 
Ampere 
Hours. 


Mean 
Daily 
Maximum 
Amptres. 


Name of 
Month. 


May 
June 
July 
August ... 
September 
October “| 





2010 
2250 
2210 
2550 
2800 
2850 








1,877,980 











CANET v. KRUPP GUNS. 
By A FRENcH ARTILLERIST. 

In the October number (1891) of the Revue In- 
ternationale de Diesde there appeared an article 
entitled ‘t‘ Uber Canet Kanonen.” An exhaustive 
summary of this article appeared in ENGINEERING 
under the dates of December 25 and January 1 
last. It is evident that the article was inspired, if 
not written, in the offices of the works at Essen, 
and a tone of complaint runs through it that the 
Canet system of artillery has been too favourably 
criticised by certain French and English writers. 
Quite as a natural and justifiable consequence, the 
author of this German criticism shows in his turn 
a partiality which it is impossible not to recognise. 
It is not unlikely that the author of the present 
rejoinder may be open to the same criticism, but 
in answering the attack that has been made upon the 
Canet system, he proposes, as far as possible, to eli- 
minate the personal element, and to answercategori- 
cally the criticisms made by the German writer, 
and to answer them in the same order in which 
they were set forth. 

If the Société des Forges et Chantiers felt an 
unlimited satisfaction in the exhaustive publication 
made by Enerinererine of the Canet system of 
artillery—a publication suggested by the magnifi- 
cent display made by them in the Pavilion of the 
Minister of War, during the Paris Exhibition of 
1889—it is because they have had nothing to con- 
ceal, but, on the contrary, everything to gain by 
thus making known to the whole world the real 
value of their system, the excellence of the material 
they employ, and the practically perfect workman- 
ship which characterises all the artillery manufac- 
tured at Havre. While rendering to the famous 
establishment of Krupp all the praise which is so 
justly its due; while recognising that it was the first 
practically to produce efficient steel guns ; and that 
it has for many years entirely merited the high 
reputation which it enjoys; it is nevertheless 
desirable to suggest that it is not sufticient 
to affirm that the guns sent out from the works 
at Essen are the best guns in the world; it is 
necessary to prove it. Younger and more modest 
workers in the science of artillery have been 
labouring quietly at the same problems for a num- 
ber of years, and they have arrived at results 
superior to those which have been obtained by the 
German system of construction. Krupp no longer 
possesses a monopoly in the fabrication of artillery, 
or at least he realises that this monopoly must 
shortly terminate. Ifthe Canet system had appeared 
to him without value, he would scarcely have taken 
the trouble to organise an elaborate attack on a 
series of types of such guns, establishing an 
unfavourable comparison one after another with 
his own. Until quite recently he professed to 
ignore the very existence of a French competitor ; 
to-day, however, it would seem as if he feared him. 
It is worthy of note that Mr. Krupp no longer 
bases the alleged superiority of his guns upon the 
exceptional quality of the steel with which they 
are made ; probably he recognises the fact that in 





France—to say nothing of England—there are 
steel manufacturers who not only contend that the 
metal they produce is equal to the highest grades 
of Krupp steel, but who assert that it is far 
superior for the purpose of gun manufacture, 
especially for the higher calibres. To sum up these 
introductory remarks it may be safely assumed 
that Mr. Krupp no longer regards the gun factory 
of the Forges et Chantiers de la Mediterranée and 
the Canet system of artillery as a negligable quan- 
tity. 

Theauthorof thearticleinthe Revue Internationale, 
under the veil of absolute good faith, and with the 
assumption of a desire to lay before the world a 
serious and a careful investigation, in which are 
ostentatiously given all the official sources from 
which he obtained the data he employs, shows in 
every line a far less active tendency to reproduce 
exact facts, than a preoccupation to present his 
figures in a light intended to divert his comparisons 
to the advantage of the Krupp guns. His data are 
often inaccurate or incomplete, and it is entirely 
insufficient for him to excuse himself by saying 
that the very small number of experiments which 
have been made, do not permit him to give other 
figures. Moreover, the comparisons established 
between the Krupp and the Canet matériel are 
based upon considerations which, examined inde- 
pendenly, do not allow of any useful estimate being 
made of the real value of a gun, no matter what its 
system might be. The author takes as his point de 
dépurt the weight of the powder charge and its 
relative efficiency per pound of powder, or per 
pound of projectile, or per ton of gun ; establishing 
his comparison between guns of different lengths, 
and sometimes even of different calibres. 

The reasoning which consists in saying: the best 
gun is that in which we obtain the best utilisation 
of each pound of powder, or of each pound of metal, 
is correct, when the investigator takes into account 
all the conditions of employment and the most 
economical utilisation of the gun. He assumes, 
moreover, that it is a question of guns of the same 
calibre, or of the same length, firing powder charges 
of the same composition. But this reasoning cannot 
be applied to artillery in any absolute fashion. 
The desideratum would evidently be to have a gun 
as light as possible, and giving a maximum efli- 
ciency with a minimum of powder charge. Unfor- 
tunately there are a large number of varied con- 
siderations, and particularly those which relate to 
the carriages upon which guns have to be mounted ; 
to the practical manipulation of such guns; to 
their limits of weight, &c. All these conditions 
render the realisation of an ideal gun impossible, 
amd enforce in some cases the employment of a 
greater weight of steel than is theoretically neces- 
sary. Certain guns, for example those which are 
intended for service in turrets on board ship, are 
designedly made heavy to throw the weight towards 
the rear, and to diminish the diameter of the turret. 
The considerable reduction thus rendered pos- 
sible in the weight of the armour-plating and in 
the machinery auxiliary to the gun, more than 
compensates for ‘the comparatively slight addi- 
tion of weight voluntarily introduced. In the same 
way with quick-firing guns. In order that the 
carriages may be easily handled ; that the man 
pointing the gun, and the others who serve it 
should be independent of each other in such a way 
as not to be interfered with ; and that these same 
men should be properly protected by shields, it is 
necessary to increase the weight of the gun towards 
the rear. Taking another class of artillery, that 
for land turrets, which should project as little as 
possible beyond the inclosing armour, and for siege 
and garrison guns, which should be easily trans- 
portable, there isa special necessity for reducing 
the length. But in such guns, in order to obtain 
the same initial velocity, it is necessary to fire 
heavy powder charges, so that in spite of the rela- 
tive shortness of the bore, the same penetrating 
energy can be obtained as with the longer guns. In 
the first case considerable additional weight is de- 
signedly added, and the powder efficiency per pound 
of metal is reduced ; in the second case the efli- 
ciency per pound of powder is also diminished. 
Under many conditions, therefore, it is found pre- 
ferable to increase the weight of the gun in order to 
diminish the strains thrown upon the mountings. 

Every artillerist is aware that the whole problem 
is much more complicated than the writer of the 
German article wishes to make out, but it is evi- 
dent that he himself is none the less aware of its 
complexity. The best that can be done is to har- 
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monise as far as possible the various conflicting 
elements, and in the actual condition of artillery 
practice, what is sought above all is to obtain with 
a sufficiently light gun that will remain in a good 
serviceable condition, the maximum of efficiency 
without attributing too much importance to the 
weight of the charge, in reference to that of the gun 
itself. But as Mr. Krupp has not up to the pre- 
sent time manufactured any very long guns, the 
author of the review has compared relatively short 
pieces of his system with Canet guns of consider- 
able length and consequently of greater weight. 
Moreover, the nature, the composition, and the 
density of the powders employed in the tests re- 
corded, being very different, all the results 
obtained are falsified and are not compar- 
able in any way. Lastly it is of primary 
importance that the powders employed should pro- 
duce the smallest possible amount of erosion in the 
bore. This result is obtained with the French 
smokeless powders. But according to the very 
detailed information which has been given on this 
subject, the Krupp factory has been unfortu- 
nate with the smokeless powder it has hitherto 
employed. The German powders, which cause a 
very rapid destruction to the bore of a gun, are 
not adapted for actual service; it is of small 
importance that their efficiency is very high, be- 
cause the results they give are only theoretical, and 
are constantly of secondary value to the artillerist. 

The German writer compares rounds fired with 
the same weight of charge, and consequently has 
to admit a much higher pressure in the Krup 
than in the Canet guns; the latter being an 
longer in the bore, have their chambers specially 
designed for the employment of higher powder 
charges. From this it follows that such charges, 
which must be regarded as the maximum possible 
in the Krupp guns, are too small when they are 
fired from Canet guns. This initial error leads 
the writer of the article, for example, in comparing 
a 30.5-cent. (12-in. Krupp) with a 32-cent. (12.6-in.) 
Canet, to compare a round fired with a charge 
of 179 kilos. (394.6 1b.) in the latter, with a round 
fired with 180 kilos. (396.8 lb.) in the former. 
From this it results that the pressure in the Krupp 
gun is 2370 kilos. (15.05 tons) per square inch, 
which is its normal pressure, whilst it is only 
1510 kilos. (9.59 tons) per square inch in the Canet 
gun, which scarcely corresponds to the strain 
produced by a reduced charge. And further, a 
round from the Canet gun with a strain of 
1153 kilos. (7.32 tons) per square inch, is compared 
with a round from the Krupp gun resulting in 
2640 kilos. (16.76 tons) per square inch strain. In 
the comparisons of the 15-cent. (5.94-in.) quick- 
firing guns, we find a strain of 2090 kilos. (13.27 tons) 
per square inch, for Canet; and of 2720 kilos. 
(17.27 tons) per square inch, for Krupp. For the 
10-cent. (3.94-in.) quick-firing gun, the strains are 
respectively 960 kilos. (6.1 tons) per square inch, 
and 2150 kilos. (13.65 tons) per square inch. No 
wonder that the initial velocities and the penetrat- 
ing efficiency of the projectiles are less for the Canet 
than for the Krupp gun, under such conditions. 
Certainly no serious artillerist would allow himself 
to be deceived by sucha manner of presenting facts. 
Nevertheless, it is useful to record things as they 
are, and to insist on figures passed over in silence 
by the German author, and for this reason it will 
be useful togive a number of data and some con- 
clusions, the accuracy of which it would be cer- 
tainly difficult to dispute. 

When a comparison is to be established between 
two guns which are as nearly as possible fired 
under the same conditions, it is necessary to take, 
as a point of departure, not the weight of the 
charges, but the maximum pressures in the bore, 
and from these can be deduced the efticiency of 
each gun under conditions of normal fire. The 
gun which is the most powerful and has the 
flattest trajectory, is the best gun. Moreover, 
when a cannon which can resist very high pres- 
sures, and with maximum charges, gives very con- 
siderable velocities, it is interesting to record the 
results obtained even when the working pressures 
are exceeded, because such results show the 
efficiency possible under extreme conditions, and 
at the same time information is afforded as to the 
confidence which can be reposed in the gun if 
errors in loading are made which may result in 
setting up extreme pressures. 

Taking first the Canet gun of 32 cent. (12.6 in.) 
and a Krupp gun of 30.5 cent. (12.01 in.). A cer- 
tain weight of powder charge, which is excessive 





for a 30.5-cent. (12.01-in.) gun, may be relatively 
slight for one of 32 cent. (12.6 in.). And from 
this it results that the pressures in the Krupp gun 
are 2370, 2665, and 2640 kilos. (15.05, 16 92, and 
16.76 tons) per square inch, whilst with the Canet 
gun they are 1510, 2020, 1153, and 2545 kilos. 
(9.59, 12.82, 7.32, and 16.16 tons) per square inch. 
In this case the comparison is drawn between 
rounds fired from the Krupp gun, which gave a 
pressure in excess of the normal working strain, 
whilst for the Canet guns the charges only set up 
pressures which were absurdly small. Naturally, 
if a comparison is made between a Canet round 
with 1153 kilos. (7.32 tons) per square inch pres- 
sure and a Krupp round with 2640 kilos. (16.76 tons) 
pressure, it is not astonishing that the projectile 
from the former should give a smaller penetrating 
efficiency. In order to make the comparison a 
correct one it would be necessary to take the 
Krupp round fired with 200 kilos. (440.9 Ib.) of 
brown powder, and giving 610 metres (2001 ft.) 
initial velocity, with 2665 kilos. (16.92 tons) of 
pressure. If the comparison had been made with 
the round fired from the Canet gun, with 255 kilos. 
(562.2 lb.), also of brown powder, giving 2545 
kilos. (16.16 tons) of pressure, it would have been 
found that the efficiency per kilogramme of powder 
and per kilogramme of metal in the gun, as well as 
the penetrating energy, would have been very 
greatly superior in the Canet gun, as the following 
figures will show : 





Energy per | Energy per 
|Kilogramme | Kilogramme Penetration 





—_ Velocity. | and per and per _—s in Wrought 
| Pound of | Pound of Iron. 
| | Powder. Gun. 
m. ft. /m.-tn. ft.-tn.'m.-tn. |ft.-tn. em. | in. 
Krupp. ..| 610 | 2001 43.15 |63.2 138 2 | 202.4) 97.2 | 38.26 





Canet 





.| 704 2310 44.43 (63.07 
\ 
This argument is absolutely correct, but is not 
sufficient of itself to prove the superiority of the 
Canet system, as has been already stated above. 
Nevertheless, this very simple comparison demon- 
strates that when the figures are rationally arranged 
the balance remains largely in favour of the Canet 
gun. The German author states in a note that the 
weight of the gun to which the published data 
referred, should not exceed 48.8 tons when com- 
pared with the projectile fired. If the round were 
not fired from the light type of gun, the reason 
probably was that the Krupp gunnery officers did 
not consider it prudent to expose this class of 
weapon to such high pressures as those indicated. 
Mr. Krupp intimates that the weight of his 30.5- 
cent. (12.01-in.) gun, 1886 model, is 56.85 tons ; 
this may therefore be assumed as its standard 
weight. Now it is beyond dispute that these guns 
have experienced many serious failures ; thus in the 
12-in. cannon supplied to Russia for the armament 
of the ironclad Tchesma, it was found necessary to 
reduce the guaranteed initial velocity of 610 metres 
(2001 ft.) to 538 metres (1765 ft.), which corre- 
sponds to a diminution of effective energy of about 
2500 metric tons (8072 foot-tons), which is a very 
considerable amount ; after all the powder chamber 
was enlarged, when the pressure exceeded 2250 
atmospheres (14.29 tons) per square inch. It is 
hardly probable that as a result of this somewhat 
disastrous experience, the Krupp Company will feel 
tempted to reduce the weight of their heavy guns. 
In any case, as the rounds fired refer to the gun of 
62.650 tons, they ought only to be considered as an 
indication given by experiments on the trial ground, 
and not as data to be accepted in actual practice. 
With the French smokeless powder, the 32-cent. 
(12.6-in.) Canet gun is able, with a pressure of 
2553 kilos. (16.21 tons) per square inch, or less than 
that of the Krupp gun 2640 kilos. (16.76 tons), to 
fire a projectile of 450 kilos. (992.1 lb.) with an 
initial velocity of 727 metres (2385 ft.) per second, 
as was proved by the experiments made in July 
last. This is a result which the author of the 
German article has overlooked. The striking 
energy was thus 12,149 metric tons (39,228 foot- 
tons), instead of 10,755 metric tons (34,725 foot- 
tons) in the Krupp gun, a difference of nearly 20 
per cent. in favour of the former, and representing 
a penetrating energy of 120.3 cent. for Canet, as 
compared with 116 cent. for Krupp. This result 
is worked out by the formula of Jacob de Marre, 
which gives results most closely approximating to the 
Krupp formula. For the Canet gun the efficiencies 
per ton weight of metal are certainly higher than 
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those for Krupp, reaching 270.8 foot-tons per 
pound of gun, as compared with 252.2 foot-tons 
per pound of gun, and this in spite of tue fact 
that the former had to be made more than 6 tons 
heavier at the breech in order to reduce the dia- 
meter of the turret. For the German and French 
cocoa powders, the results given by which are 
fairly comparable, the efficiency figures indicated 
on Mr. Krupp’s table are 43.34 for his own gun 
and 44.34 for the Canet gun, so that by his own 
showing the efficiency of the latter is notably 
superior. As regards the smokeless powders used 
in France and in Germany, the compositions being 
absolutely different, it is quite impossible to make 
any useful comparison, weight for weight, between 
the results obtained by them. 

The remainder of the very instructive analysis 
between these two guns may, at this point, be con- 
veniently deferred to another occasion. 

(To be continued, ) 








THE FERRY-BOAT “CINCINNATI.” 
From our New York CoRRESPONDENT. ) 

In 1885, Mr. William Cowles read a paper at the 
Boston meeting of the American Society of 
Mechanical Engineers, in which he advocated the 
use of screw propellers instead of side wheels for 
ferry-boats. The paper gave many good and sufli- 
cient reasons for such construction, and an abstract 
of it, with illustrations, was published in Enet- 
NEERING on December 18, 1885, in the account of 
that meeting. In 1889 the Hoboken Land and 
Improvement Company inaugurated a new epoch 
with the Bergen, and the American Society of 
Mechanical Engineers were invited to witness her 
performance, after listening to a most able and 
exhaustive account of her action as compared with 
that of side-wheel boats of similar type from the 
trenchant pen of Professor James HK. Denton, who 
never begins an investigation without carrying it 
through to its legitimate end, and who has rendered 
this Society signal assistance by promptly laying 
before them the verified results of his work. Next 
in order came the Monmouth and Sandy Hook, 
which are ferry-boats of a larger type, and whose 
records from New York to Sandy Hook-—nearly 20 
miles—are unsurpassed. 

The New York, Lake Erie, and Western Rail- 
way put forth the John G. McCullogh in the spring 
of last year, and it remained for the Pennsylvania 
Railroad Company to produce the finest and most 
complete boat in the Cincinnati. It may be said that 
this railroad never fails to put the finishing touches 
to any effort undertaken ; hence no one was sur- 
prised to see a piece of marine architecture far ahead 
of anything hitherto undertaken, even down to 
minute detail and ornamentation. 

The general exterior of the boat is shown in 
Fig. 1, on page 38 of our last issue, and from this 
it will be seen that the boat is two stories, with 
staircases leading from the upper to the lower 
cabin on the inside. The upper cabin has many 
windows, in fact all that could be put in, and from 
it a beautiful view of the Hudson River may be 
obtained. There are seats for 470 passengers in 
the cabins, while the space for teams is 10 ft. 6 in. 
wide and 13 ft. high, and will accommodate twelve 
5-ton trucks. The lower cabins are 144 ft. long, 
and the width averages 15 ft. The colour is grey, 
decorated with silver, and the general style is what 
Americans call “colonial.” Immediately above 
the arms of the seats are ‘‘colonial” panels, and 
next are large canvas panels stippled to produce a 
rough surface. On the entablature above is a 
festoon, then dentils, with a surmounting cornice. 
Allthe festoons, dentils, and mouldings in panels 
and cornice are covered with a silver leaf, and the 
general effect is of a cool interior, softened to the 
eye, and extremely pleasing. The glass is heavy 
plate, and at either end of the cabin are leaded 
designs in coloured glass. The seats are mahogany, 
with bent wood arms, and the cabin floor is covered 
with red mosaic tiles. The staircase going from 
the centre of the cabin to the upper-deck cabin is 
of mahogany, with handsomely carved newel posts, 
and over it is a dome of coloured glass with designs 
leaded in. The upper cabin is 87 ft. long by 38 ft. 
wide, decorated in rose-pink, and having a hand- 
some Brussels carpet on the floor. 

The boat is lighted entirely by electricity with 
about 200 incandescent lamps, of 16 candle-power 
each, supplied by a United States Electric Light 
Company’s dynamo, of 70 volts 250 ampére output, 
driven by a 7 in. by 10 in. ‘‘Ideal” horizonta' 
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THE PENNSYLVANIA RAILROAD COMPANY’S FERRY-BOAT “CINCINNATI.” 
(For Description, see Page 69.) 
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and extend from collision bulkhead to collision 
bulkhead, and from the skin of the vessel to within 
2 ft. Gin. of the deck. These longitudinal bulkheads 
are a protection from sinking in event of damage 
to the side of the hull. 

The hull plating is generally } in. thick ; under 
the bottom it is made lighter ; at the ends, and at 
the water line, where it is likely to encounter ice, it 
is heavier, as shown on the engravings. The deck is 
covered completely with iron ;; in. thick. The centre 
house is also of iron and extends to the top of the 
upper deck house, so that should a fire occur in the 
hold it could hardly reach the woodwork above the 
main deck. The guard beams are 6 in. by # in. angle 
bulb bars, connected to the hull by gusset plates; 
their outer ends are riveted to a box-shaped girder, 
formed of #-in. plates and angles, to whiah is fas- 
tened the 8 in. by 12 in. oak fender pieces, and the 
4 in. by 12 in. oak wearing piece. This girder is sup- 
ported by struts or braces of 2}-in. round iron ex- 
tending out from the hull. The wood deck over 
the iron is 4in. by 4 in. white pine, and the house 
sills and wagon coamings are 12 in. by 16 in. white 

ine. 

As the shape of the load water line is an impor- 
tant feature, it will be seen this has been considered; 
the crop section is of the V form. The advantage 
of this form is noted when the boat reaches the slip 
and the passengers collect to the number of 400 to 
500 on the front deck, since it prevents a settling 
forward to a great extent, a matter of special 
moment when the slip happens to be choked with 
ice. 

The most important features of this boat are the 
two engines shown in Figs. 8, 9, and 10 (pages 71 
and 78); they are steeple compound engines, and 
were built at the Pennsylvania Railroad shops in 
Hoboken. The high-pressure cylinders are 18 in. 
in diameter, and the low-pressure 36 in., with 26 in. 
stroke. The shafts are coupled between the two 
engines, so that in case of accident they could be dis- 
connected, and used independently. They extend 
the entire length of the boat, with four-bladed 
sectional propellers 8 ft. 9 in. in diameter and 
13 ft. 6in. pitch at each end. ‘These work together 
in either direction. With a steam pressure of 
120 lb., and making 106 revolutions, the engines 
developed 1016 indicated horse-power, and gave a 
speed of 14 miles per hour. On the trial trip they 
ran from 80 to 90 revolutions. The engines are 
titted with a balanced piston valve invented by Mr. 
Hobart Canfield, who has charge of the Penn- 
sylvania repair shops, a section of which is shown 
in Fig. 11. 

One valve is used for both cylinders, and at the 
upper end of the stroke is in the position illus- 
trated. This permits the steam from the lower 
part of the steam chest to pass into the upper 
part of the high-pressure cylinder at 1, while 
the exhaust steam from that cylinder passes 
through the lower port 2 into the valve, which is 
cast hollow, and admits the steam into the upper 
port of the low-pressure cylinder at 3; the exhaust 
from the low-pressure cylinder passes through the 
lower port into the upper part of the steam chest 
at 4, from whence it flows through the exhaust 
pipes into the condenser. By its use condensation 
is said to be reduced, and a higher pressure ob- 
tained in the low-pressure cylinder. The weight 
of the valve, stem and tail-rod counterbalances 
the difference in pressure on the upper and lower 
ends of the valve. The valves are worked by a 
log valve gear, and the indicator cards shown in 
Figs. 12 to 15 show the performance. 

The two boilers are of a return flue tubular 
pattern, 10 ft. in diameter and 16 ft. long, made 
of steel of 60,000 lb. tensile strength, with shell 
plates ,'; in. thick, and tested for 120 lb. working 
pressure. Each boiler has 49 square feet of grate 
surface and 1750 square feet of heating surface, 
The furnaces are 42 in. in diameter. On the 
earlier test trips a uniform boiler pressure of 97 lb. 
was maintained ; the engines made 92 revolutions, 
and developed 720 indicated horse-power, making 
a speed of 12.25 miles per hour. The steam pres- 
sure was then increased to 115 lb., and 1016 indi- 
cated horse-power developed, a speed of 15 miles 
being attained. At the end of the run the pressure 
was 88lb. The boilers burned 15.85 lb. of coal 
per square foot of grate per hour, and evaporated 
9.75 lb. of water to 1 lb. of coal. 

The condensing apparatus is independent of 
the main engines. The condenser is cylindrical, 
4 ft. Gin. in diameter, 12 ft. 3 in. long, and has 1950 
square feet cooling surface. The cooling water 








passes through the tubes, and is provided by a 
10-in. centrifugal pump, driven at 230 revolutions 
per minute, by a 7 in. by 7 in. vertical engine 
The air pump is of the Knowles pattern, with 
10-in. steam cylinder, 12-in. air cylinder, and 16-in. 
stroke. 

A grease extractor is connected with the exhaust 
pipes from the various engines to prevent the oil 
used in lubricating the cylinders passing with the 
feed water into the boilers, In a separate com- 
partment, adjoining the engine-room, are situated 
the heating and ventilating apparatus, an incan- 
descent electric light plant of 200-light capacity of 
16 candle-power each, and also one of the steam 
steering engines. In addition to this large electric 
light plant there is one of 35-light capacity in the 
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engine-room, which is connected by a special 
circuit to all the signal lamps and to a number of 
the cabin lights, to be used in case of accident to 
the larger plant. This is a novel feature which 
will be of great practical value in case of 
emergency. 

There is, in addition, a donkey boiler 42 in. in 
diameter and 6 ft. 9 in. in height; a circulating 
apparatus is fitted in connection with this boiler by 
which a uniform temperature is maintained 
throughout the main boilers while steam is being 
raised. At the rear of the boilers is another com- 
partment in which is located the other steam steer- 
ing engine and a fresh water tank. 

All the floors and platforms in the hold are iron, 
no wood being used below decks, except the insu- 
lating strips for the electric light wires, so there is 
absolutely no danger from fire. 

The Williamson steam steering engine is used, 
but the hand gear is always connected up, and is 
ready for instant use in case of accident to the 
steam gear. ach rudder is provided with its 
own gear, and is independent of the other. The 
Williamson engine consists of two horizontal 
cylinders, placed parallel with each other, with the 
cranks following at right angles on a shaft, upon 
which is a worm 6 in. indiameter. This worm gears 
into a wormwheel, 24in. in diameter, that has a 
drum, 14} in. in diameter, upon its shaft. The rope 
from the tiller passes around this drum. The 
admission of steam to start the engine is controlled 














by a valve, which has its stem or shaft leading to 
the pilot house. The engines operate as long as 
this shaft is kept revolving, and immediately it 
stops the engines cease moving. The direction in 
which the shaft revolves governs the direction of 
the engines, either forward or back, revolving the 
drum either to port or to starboard. The rudder is 
held in the position placed by the worm engaged in 
the wormwheel. 

There are mechanical telegraphs between the 
engine-room and pilot house, which show the 
engineer the direction in which the boat is going, 
and the pilot the speed and direction in which the 
shaft is revolving. 

Fig. 16 is a diagrammatic record of the official 
trial trip that took place last November. We 
should add that we are indebted to our contem- 
porary the American Machinist for some of the 
illustrations accompanying this notice, and that 
the Pennsylvania Railroad Company is now com- 
pleting a sister boat—the Washington—which is to 
be placed in service during the coming spring. 





THE MACHINERY HALL OF THE 
COLUMBIAN EXPOSITION. 

ON page 70 we give some further views of the great 
Machinery Hall at the Columbian Exposition. Fig. 18 
is a half-end elevation of one of the arched roofs show- 
ing the position of the flat roof that covers the exterior 
galleries. The same figure is a half section through 
the roof, showing the arrangement of the purlins, sky- 
lights, &c. As will be seen, the arched ribs support- 
ing the roof are struck from a centre 57 ft. 64 in. 
radius joining into vertical legs that rest on hinged 
bases. At the crown the junction between the two 
half ribs is made with a pin. Fig. 19 is an outside ele- 
vation of the roof and skylight, and a longitudinal 
section showing the framing for the exterior galleries. 
Adjoining Fig. 18 is a section through the gable end of 
the ered We shall publish further views next 
week. 





SHIPBUILDING IN THE UNITED KINGDOM 
IN 1891. 
(Continued from page 41.) 
ENGLAND. 

THE north-eastern district is undoubtedly the most 
important shipbuilding centre in England. Already 
we have had occasion to indicate that the production 
of the district, 349 vessels of 606,362 tons, shows a 
decrease of over 10 per cent. on the previous year, and 
of 15 per cent, on 1889, but prior to that the produc- 
tion was not so great. The average size of vessel is 
rather less ; West Hartlepool usually has the largest 
average. In that case it is 2360 tons, on the Wear, 
where a larger proportion of sailing tonnage has been 
built, 2158 tons ; on the Tees 1741 tons; and on the 
Tyne 1407 tons. It may at once be stated that 
there is less variety in the work done on the north- 
eastern ports as compared with that turned out 
on the Clyde. On the Tyne four vessels have been 
built for the British Government, three wood-sheathed 
cruisers, two by Palmers’ Company, and the other at 
Elswick, where also a gunboat was built for the Indian 
Government, while other north-east coast firms sup- 
plied two or three sets of engines for cruisers built in 
the dockyards. The great majority of vessels were 
for cargo carrying ; a few were for passenger service. 
It might almost be said that the Wear is the only 
river where ships are built, for the sailing tonnage on the 
Tyneis 1989tons, on the Tees5504 tons; while at Hartle- 
pool a ship does not appear on any builder’s return. 
On the Wear, however, the ratio of sail to total is over 
20 per cent., the tonnage being 40,005 tons. But for 
the Clyde it is 32 per cent. It is gratifying to note 
that whereas in 1890, 96 per cent. of the tennage was 
of steel, last year the percentage increased to 98.4 per 
cent. On the Clyde it was 98.68 per cent. last year. 

As to the clientéle of the firms, we note that 100,096 
tons, or 16.7 per cent., were for foreign owners, 
against 124,860 tons, or 18.2 per cent., in 1890; and 
18.39 per cent. and 19 per cent. in the two previous 
years. The Clyde sent 26.72 per cent. of its tonnage to 
foreign owners, as compared with 35 per cent. in 1890. 
The Tyne depends more on clients from abroad than 
the other rivers, and this year the builders on that 
river sent 50,426 tons hence, being a slightly larger 

reentage than was the case on the Clyde. The 

Wear comes next with 24,677 tons, or 12.85 per cent., 
while the other two rivers show a large increase in 
their foreign orders, fully 11 per cent. of their 
tonnage having been for abroad. The Clyde yards 
are better supported by local owners than are 
those on the Tyne, or perhaps we should say that 
there is a very much larger number of owners in 
Glasgow in proportion to the production from the 
yards, On the Clyde 34.6 of the tonnage launched was 
owned in Glasgow and Greenock ; the vessels aggre- 
gating 110,000 tons, Of the tonnage built on the 
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north-east coast, 180,000 tons are owned in the ports in 
the district, but this is only 29.7 per cent. of the total. 
Theapportionmentof this tonnageon the north-east coast 
is surprising. Hartlepool comes first with 56,000 tons. 
Newcastle second with 37,000 tons, Sunderland third 
with 27,50 Ctons, then Whitby 25,500, Middlesborough 
12,000 tons, South Shields 7500 tons, North Shields 
5500 tons, and other ports over 10,000 tons. Other 
English ports took close upon 260,000 tons, or 43 per 
cent., so that all England provided cash for 72.7 per 
cent. of the total. England, on the other hand, was 
only responsible for 28.8 per cent. of the total tonnage 
launched last year on the Clyde. London took 
131,000 tons, or 21.6 per cent. from north-east ports, 
44,500 tons, or 14 per cent., from the Clyde, and 
Liverpool owned 69,000 tons, or 11.3 per cent. of the 
north-east coast tonnage, and 24,500 tons, or 7.3 per 
cent., of the Clyde tonnage. Glasgow, Greenock, 
Aberdeen, and Leith gave orders to north of England 
firms to the extent of 33,000 tons, or 5.45 per cent. of 
the total, Glasgow providing 26,687 tons of this total. 
Belfast sent Ireland’s quota to the extent of three 
vessels of 8335 tons. 

The marine engine production of the district is 
represented by 422,175 indicated horse-power, against 
429,141 indicated horse-power in the previous year. 
The Clyde constructed engines totalled 332,906 indi- 
cated horse-power, so that it is at once evident that 
the ratio of power to tonnage of Clyde vessels is 
greater, being .99 indicated horse-power per ton, as 
compared with .7 indicated horse-power per ton on 
the north of England. But when we deduct the 
sailing tonnage in each case we find that the average 
ton of steamers on the Clyde had about 1 indicated 
horse-power, against ? indicated horse-power in the 
English district. The following gives the production 
of some of the leading marine engineering firms that 
do not build ships : 


No. pt: A 
T. Richardson and Sons, Hartlepool .. 30 45,000 
Wallsend Slipway and Engineering 
Company .. ee ee at we 23 34,220 
Central Marine Eagine Works, West 
Hartlepool oe ne a =< 28 32,550 
North-Eastern Marine Engineering 
Company, Wallsend 2 pe ve 22 24,560 
North-Eastern Marine Engineering 
Company, Sunderland .. ee oa 21 14,450 
W. Allenand Co., Sunderland .. xe 11 11,400 
Westgarth, English, and Co., Middles- 
brough ne ie xa wa ea 13 9,725 
George Clark, Sunderland ee ee 21 4,375* 
* Nominal horse-power. 
THe TYNE. 


The production of the yards on the Tyne in 1891 was 
134 vessels of 185,369 tons, as compared with 234,754 
tons, a decrease of 21.3 per cent., while on the total 
for 1889 it is 34 per cent. Only one sailing ship was 
launched, the tonnage being 1989 tons, so that the 
proportion of steam to total is 98.94. In the 
past three years the sailing tonnage was practically 
nil. The Tyne this year had a larger proportion of 
foreign owned tonnage than any other port, slightly 
exceeding the Clyde. The total was 50,426 tons, or 
27.2 per cent. of the total. This, however, is very 
much less than in some recent years in this and other 
districts. Rather more iron than usually has been 
used, the tonnage being 6416 tons, or 3.64 per cent. 
of the total; but these were mostly trawlers. The 
Palmer Shipbuilding and Iron Company, Limited, 
although still taking first place on the list, have a less 
production than in the previous two or three years. 
They launched during 1891 twelve vessels, of 30,297 
toas, with engines of 37,960 indicated horse-power. 
Last year their output was 45,312 tons, and in 1889 
it amounted to 64,669 tons. They have in course of 
construction two line-of-battle ships, which are well 
advanced, and the first will be launched in the early 
summer. Included in their output are two sheathed 
British cruisers—the Rainbow and the Retribution— 
and five steamships to inaugurate a new line between 
London and Italy. In addition to these a number of 
ordinary cargo steamers have been built, one of which 
is over 3000 and another over 4000 tons gross register. 
One of the few firms showing an increased output as 
compared with 1890 is that of Messrs. Armstrong, 
Mitchell, and Co., Limited. They have built 16 
vessels, and the total gross tonnage is 30,088, total 
indicated horse-power being 30,820. Last year they 
launched 13 vessels, whose aggregate tonnage amounted 
to 28,110, so that there isan increase of three vessels 
and 1978 tons. The work of the firm this year has 
been of a very varied description, and includes a 
couple of launches of 13 tons each and another small 
vessel of 29 tons. There are two vessels for Her 
Majesty’s Government, the Assaye of 564 tons, and the 
Spartan of 1906 tons, with very high engine power. 
The remainder of the vessels are chiefly for merchant 
and passenger service, two of them, which go a long 
way towards making up the total tonnage, Ties the 
Ruthenia and Lucania, steamships of 5305 tons each, 
with engines of 3300 indicated horse-power. Messrs. 
John Readhead and Sons, South Shields, also 
have an increased output this year. Their return 
shows that they have launched 11 vessels, all steel 


screw steamers, for the general trades, giving a total 
a 


gross tonnage of 25,651 tons. Last year they launched 
a similar number of vessels, with a total of 23,599 tons. 
The machinery, aggregating 13,589 indicated horse- 
power, was also constructed by Messrs. Readhead. This 
firm will, at the beginning of the new year, open a large 
new graving dock. Messrs. Swan and Hunter used 
iron in two steamers for the first time since 1885. The 
sailing ship Flottbek is also the first sailing ship that 
has been built on the Tyne for some years. The patent 
barge is the first vessel built on Holzapfel’s patent hy- 
draulic flanged principle, and the pontoon dock, de- 
signed by Mr. A. Taylor for the Tyne Pontoon and 
Dry Docks Company, is of unusual size, and suitable 
for towing from one port to another, or to the colonies. 
It is capable of lifting over 3000 tons. The total is 8 
vessels of 21,949 tons, with engines of 10,850 indicated 
horse-power, being 5500 tons less than in the previous 
year. The firm are building new joiners’ shops, and ex- 
tending their works in other directions. From their 
establishment at Low Walker, Messrs. Wigham Richard- 
son and Co. have launched 10 screw steamers, with a 
total of 13,592 tons gross register. Although this is one 
vessel more than they built last year, the tonnage is not 
so great, last year’s return showing 14,578 tons. Three 
have twin-screws. In addition to this output, the 
Neptune Works have been very busy in engine build- 
ing. Not only have Messrs. Wigham Richardson and 
Co. put machinery into the vessels built by them, but 
they have engined six other steamers. The total indi- 
cated horse-power is 24,240. Atthe yard of Messrs. 
R. and W. Hawthorn, Leslie, and Co., Newcastle, 
seven steam vessels, including four with twin-screws, 
have been turned out, giving a total of 13,254 tons. 
Compared with last year this shows a decrease of two 
vessels and 6434 tons. But the workshave been very 
busy in other ways. In addition to the vessels built 
five others have been engined, including Her Majesty’s 
ships Molus and Brilliant, the indicated horse-power 
of each being 9000. The company’s dry dock likewise 
has been well employed, vessels having been docked 
during the year representing over 107,000 gross ton- 
nage. Messrs. W. Dobson and Co., of Low Walker, 
have a good record for the year now closing. They 
have put off the ways seven steamers, whose aggregate 
tonnage is 13,204 tons. These vessels are all steel 
screw steamers, having engines 9710 indicated horse- 
power, including the Kiffel Tower of 3187 tons, and 
the Port Albert of 4140 tons. Last year their total 
output was 10,438 tons. The output of the other 
firms is given in the appended Table : 

| | 1890. | 1389 

— No.| Tons. |I.H.P.) aaa 





| | | 
No.! Tons.| Tons. 





Tyne Iron Shipbuilding Com- | | 
aa 12,321} 6810 | 8 | 18,016/ 15,547 
1 
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plete Company .. 0,332 5460 | 6 10,450) 6,000 
Stephenson and Co. .. aa 3,523) 2100 | 5 | 15,700) 20,517 
Wood, Skinner, and Co. .. 


7 
6 
1 
4 3,242) 2095 | 10 | 10,065) 8,892 
Schlesinger, Davis, and Co. 2 1,853 3000 | 3. 7,867)13,029 
Hepple and Co. aa --| 12 | 1,522) 621] 6 641! 536 
J. P. Rennoldson and Sons.. 10 | 1,479) 3441 | 5 722; — 
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Jas. T. Eltringham and Co... 1,427) 2155 


Scotswood Company... 988} 210 


Anderson and Laverick | 382} 900 | rn ‘on 
Tyne General Ferry Com-) | | 
pany .. “a se --| 3] aa 119;—|} — | — 


first part of a pontoon dock for their own use. 


THE WEAR. 

The decrease in production on the Wear is less pro- 
portionate to the total than in any other district in 
the north of England, the builders on the banks of the 
river having evidently shown a disposition to suit 
themselves to the times. The rate of sailing tonnage 
to total increased from practically ni/ in some past 
years to over 20 per cent., for of the 192,114 tons, the 
measurement of 89 vessels built, 22 of 40,005 tons were 
sailing ships varying in tonnage from slightly over 
3000 tons downwards. In previous years only two to 
four sailing vessels were built. In the previous year 
the total was 88 vessels of 197,481 tons; while in 1889, 
102 vessels of 217,336 tons were launched, so that the 
decrease is equal to 2.72 per cent. and 11.65 per cent. 
respectively. In 1883, when the trade reached the 
crest, the total was only 15,000 tons greater, so that it 
can scarcely be laid that the last year was not a fairly 
active one in the Wear yards. The proportion of 
local owned tonnage is very much greater than in 
the Tyne district; but it is not quite so high as 
last year, when it was 47 per cent. of the total. 
The foreign owned tonnage, too, is less, being 
24,677 tons or 12.85 per cent. All the vessels 
were built of steel. The average size of vessels was 
2159 tons, against 2243 tons in the previous year, the 
largest steamers being two for the Anglo-Australian 
trade of 4154 and 4011 tons, built by Messrs. J. L. 
Thompson and Son, Sunderland. This firm tops the 
list of Wear firms, their production being twelve 
steamers of 32,145 tons. Although one vessel less than 





last year, the tonnage is 105 tons more, the nominal 


horse-power being 3070 tons as compared with 3640, 
In 1888 and 1883 the tonnage was greater, being 
35,121 tons in the former case and 30,520 tons in the 
latter. Messrs. W. Doxford and Sons, Pallion, find 
themselves in the same position as last year, viz., 
second on the list. Their total, however, is less, 
being 11 vessels of 27,134 tons, six being steamers with 
triple-expansion engines of 7800 indicated horse-power, 
as against nine of 28,386 tons in 1890 and 10 vessels 
of 24,150 tons in 1889. Their list for the past year 
is notable from the fact that five of their vessels 
are large sailing ships, some of them four-masted. 
The Manchester and the Honresfeld are sister ships, 
of 3045 tons. Three ‘‘ Clan ” steamers have been built 
for the Glasgow line. Messrs. Short Brothers present 
a decrease on their last year’s total of 1598 tons, the 
number of steamers built being 10, as against 11 in 
the previous twelve months. The total, however, 
is respectable, reaching altogether to 23,475 tons. Mr. 
James Laing, Deptford, has constructed seven vessels 
of 20,741 tons, and the nominal horse-power being 
2220. This is only 2000 tons less than last year’s 
figures, although two vessels less were put off the 
stocks. Amongst those launched were the Minna 
Craig and the Port Douglas, of over 4000 tons. The 
pe eet Shipbuilding Company, Limited, have 
built seven vessels of a total tonnage of 16,927, being 
an increase of 1212 tons on 1890. The totals of the 
other firms are tabulated : 


1890, | 1889. 


1891. 


| 
| 
| | | | 
No.| Tons. | No. Tons. | Tons. 





Bartram, Haswell, and Co... 


| 12,583 | 4, 10,013 | 11,917 
W. Pickersgill and Sons 


12,183 | 5 | 12,223 7,950 


5 

6 
John Blumer and Co, --| 9] 12,006 | 8 | 14,270 | 15,296 
R. Thompsonand Sons ..| 8! 11,696 | 7 11,377 | 18,175 
John Priestman and Co. 5| 9,271 | 6 10,478 | 8,037 
S. P. Austin and Son.. 4| 4,468/| 3 5,978 6,951 





The last-named firm are extending their works, and 
will have a river frontage of 1100ft. In the case of 
the first two firms the production is unprecedentedly 
large. 

The total engine production of the district was 
98,070 indicated horse-power, against 97,000 in the 
previous year. In addition to the shipbuilding firms 
who constructed engines for the ships they build,there 
are several independent firms, reference to whom has 
already been made. 

Tue TEEs., 

The production of the six yards on the Tees showed 
avery distinct increase in 1890 over the previous year, 
when the total reached the highest point attained in 
the industry, and it is not surprising that this position 
has not been maintained, yet the decrease is compara- 
tively small. The total output in 1891 was 71 vessels of 
120,132 tons as compared with 68 vessels of 127,739 tons 
in 1890 and 53 vessels of 110,436 tons in 1889. There 
is, therefore, a decrease of 5.96 per cent. on the pre- 
vious years ; but an increase of 8.75 per cent. on 1889. 
The total is about double what it was in 1882, while 
in 1883 it was 79,135 tons. It reached the lowest point 
in 1886, 19,176 tons. The principal firm in a fairly 
busy year produces more. A sailing ship is quite an 
unusual sight in the berths of Tees yards, yet during 
the past year two were built for Nova Scotia by Messrs. 
Richardson, Duck, and Co., and three small bargesmade 
up the total to 5504 tons sail tonnage. A noteworthy 
feature is the large number of fishing vessels built, 
and these for the most part are of iron, the iron 
tonnage being 2936 tons, or 2.44 per cent. of the total. 
These small vessels have materially reduced the 
average size of the vessels ; which has fallen 
from 2085 in 1889, and 1878 in the following year, to 
1692 in 1891. While this is the case, some very large 
vessels have been built by the principal firms. At 
Messrs. Ropner and Son’s yard, for instance, the work 
done during the year 1891 has consisted almost 
entirely of large-sized cargo steamers of the most 
modern type, the 13 steamers built having an average 
deadweight carrying capacity of 4500 tons each. At 
present there are but four building berths in the yard, 
so that the number of vessels launched in 1891 gives 
an average of 9494 tons gross register off each berth. 
Property has been purchased and arrangements made 
for an extension of the yard, in order that the num- 
ber of building berths may be increased. Compara- 
tively few vessels are built for foreign owners, nine of 
13,548 tons, a 11.28 per cent. of the total; and 
this year the local owned tonnage has been less, London 
getting a larger share of the tonnage. The firm of Sir 
Raylton Dixon and Co. still hold the leading position 
with 28 vessels, an increase of eight, and 38,597 tons, 
a decrease of 5068, as compared with the previous 
year. But 1890 was therecord year. The indicated 
horse-power last year was 18,420, against 21,490. 
They have been very busy with repairing work, and 
have on hand nine steamers, including one for the 
P. and O. Company. The production of each yard is 
shown in the Table on page 75. 
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1891. | 1890. | 1889. 

No.| Tons. | xo Tons. | Tons. 

Sir Raylton Dixon and Co.| 28 | 38,597 | 20 | 43,665 | 40,689 
Ropner and Son re .-| 18 | 87,977 | 12 | 32,662 | 29,441 
Richardson, Duck, and Co...| 15 | 27,264 | 14 | 24,861 | 21,585 
Craig, Taylor, and Co. --| 4] 9,364 8 | 15,398 | 10,451 
R. Craggs and Sons .. 9| 4,030 | 5| 5,553 | 5,561 
W. Harkess and Son .. 2| 2,900 9 | 5,600 2,700 








The engine production was 73,480 indicated horse- 

wer, against 60,000 indicated horse-power, a satis- 

actory increase. 
West HARTLEPOOL. 

As in other parts there is a falling off in this port ; 
but it is probably larger than it would have been had 
not a fire greatly hindered production in one of the 
three yards, Messrs. Irvine’s. ‘The total output is 41 
vessels of 96,993 tons, all steel screw steamers of about 
2000 tons, only one being 760 tons. The largest was 
of 4069, by Messrs. Gray, and the average was 2360 


the end of 1891, 122 sets of machinery have been turned 
out aggregating 142,000 indicated horse-power. Messrs. 


Furness, Withy, and Co. completed ten steamers of 


| 25,592 tons, the nominal horse-power of the engines 


being 2305, a decrease only of one vessel and 432 tons 
on 1890, when the total was the greatest on record. 
Messrs. Irvine’s total is five vessels of 12,368 tons 
against the same number of vessels, aggregating 9570 
tons, so that the total is by a long way the largest in 
history of the firm. 


BLYTH AND WHITBY. 

The two shipbuilding establishments in Blyth 
launched during the year five steamers of 6903 tons 
and 3894 indicated horse-power, and a hopper barge 
of 102 tons ; total, 7005 tons, against 7377 tons in 1890, 
and over 10,000 tons in 1889. The Blyth Shipbuilding 
Company launched four steamers of 6871 tons, and a 
hepper barge of 102 tons ; and the Union Co-operative 
Company one steamer of 32 tons and 10 horse-power. 
In addition, steamers and ships aggregating 100,000 
tons received extensive overhauls from the Blyth Com- 





tons, the highest average probably of any port. The 
following gives the number of vessels built and the 
aggregate average gross tonnage since 1882: 











Year. No. | Tons. Average. |Year. No,| Tons. | Average. 
1882 | 39 67,367 1787 1887 | 22 | 55,451 | 2429 
1883 | 32 67,062 , 1719 1888 33] 73,849 | 22387 
1884 21; 30,963 1475 1889 40) 84,109 2103 
1885 18; 33,626 | 1838 1890 43 | 20,846 2322 
1886 9 15,293 1699 1891 | 41 | 96,993 | 2365 








Of the vessels launched 11,445 tons, or 11.8 per 
cent., were for foreign clients, while local owned 
craft were rather fewer. Messrs. Gray launched 26 
vessels of 59,033 tons, nine of the larger vessels being 
for London, and ten for north-east coast firms. In 
1890 the total was 27 vessels of 64,253 tons, so that 
there is a decrease of 5220 tons on this, the largest total 
reached by the firm. With this exception the year’s 
work beats all previous years. These vessels were all 
engined at the Central Marine Engine Works at West 
Hartlepool, and also two other vessels. All the 28 sets 
of engines were of the triple-expansion type with one 
exception. The total indicated horse-power is 32,550. 
In the previous year 30 sets of 37,100 indicated horse- 
power were constructed ; but owing to a strike the 

roduction in the past year was affected. These works 
fave now been in full operation six years, and up to 


ny. The new graving dock being constructed will 
\Be opened during the current year. At Whitby 
| steamers for local owners, the aggregate being 4781 
|tons, while in the preceding year they completed 
|four steamers of 8682 tons, three of which were for 
| Whitby owners, The ——— is very much below 
_ the average of the past few years. 


(To be continued.) 





| 
| THE FIRST-CLASS CRUISERS ‘‘ EDGAR” 
| AND ‘‘ HAWKE.” 
(Concluded from page 12.) 

WE conclude to-day our illustrations of the engines 
|of this cruiser and of her sister ship, the Hawke, from 
photographs and drawings kindly supplied to us by 
the constructors, and we give also illustrations of the 
vessel, In our previous article we gave engravings of 
the engines and boilers, and a general description. We 
now ~— to deal with some details, and with the 
type of ship. (See two-page plate and pp. 74 and 75.) 

he Edgar is the first completed of nine cruisers 
ordered under the Naval Defence Act of 1889. Five 
were ordered from private yards and four from the 


cruisers in the Navy in that ti 
armoured belt, as in the Australia class, 





. have no 
or protec- 


| Messrs. Turnbull and Son launched two steel screw | 


dockyards. The vessels differ from many other high. | P8™80 


|tion the vessels depend on a protective deck just 
| below the water line, on a judicious arrangement of 
| coal bunkers, and on minute subdivision. As will be 
seen from the profile of the Edgar (Fig. 21), for which we 
are indebted to ‘‘ Brassey’s Annual,” this deck extends 
from stem to stern, sloping downwards at the bow and 
slightly atthe stern. It is arched on section (Fig. 23). 
The maximum thickness is 5in., and the minimum 
2in. The deck is associated with cellular subdivision 
and coal-bunker protection. These separate both 
engines and boilers from the outer skin of the ship, 
and, as will be seen from the cross-sections through 
the boiler spaces (Fig. 19), the boilers are com- 
pletely under the protective deck, the communica- 
tion being by hatches with cofferdams. The engines, 
however, rise above the level of the protective deck, 
and the method of protecting them is indicated on the 
other cross-section (Fig. 20). The curve of the deck is 
| broken by a sloped coaming, on which is a glacis 
armour plating, 6 in. thick (compound), protecting the 
cylinders. Over the top, again, is the armoured deck 
with cofferdams. The conning tower is of 12-in. com- 
und armour, with armou communication tubes 
|7 in. thick, Between the protective and main decks 
| ready-use magazines of 3-in. steel are fitted for supply- 
ing the casement guns and 6-in. guns on the upper 
deck. The double bottom in the machinery space is 
divided into twenty-seven water-tight compartments, 
| but the double bottom is virtually extended nearly 
throughout the length of the ship by means of the flats 
to m ines, &c. 
| The Edgar, which was built at Devonport, it may 
| be stated, is an enlarged Mersey or a smaller Blake, 
but she has been proved more efficient as regards the 
———— matter of speed even than the latter. She 
is for isolated service, has fair coal capacity, large 
crew accommodation, great powers of offence and de- 
fence against all comers. She was made rather longer 
than some other cruisers to insure greater speed. On the 
next page we tabulate the dimensions, and with them 
give for comparison the details of some other vessels. 
It is well to state that the New York and Commerce 
Destroyer of the United States have not been tried, 
and the speeds stated are those estimated or contracted 
for. The Australia’s speed is that contracted for ; it 
was exceeded ontrial. Some further points of com- 
ison may be found in Mr. Biles’ paper read before 





the Institute of Naval Architects,* while the full 
* See ENGINEERING, vol, li., pages 360, 382, 413, 
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Dimensions, &c., oF SEVERAL Fast CRvuIsERS. previous article we gave general views of the boilers ; 
: 7 this week we give details which will be of interest 
nw | HLM.S. H.M.S. HMS. | — US. | “Commerce De- French (Figs. 6 to 15). These show the riveting at the junction 
“« Edgar.” “Blake.” | “Australia.” |‘ New York.” | stroyer” (U.S.) ** Cécille.” of the longitudinal butt strakes and the circumferential 
- cerePegiaaaas (aaa = aaa Baca | = = joints. Figs. 10 and 11 show the bridge stays of the 
— <p ees — > | P | ¥en si | Ga gl = - | an ee combustion chamber, which are of forged steel. The 
Draught (mean) .. 23 ft. 9 in. 25ft.9in. | 22ft. 6in. | 28,, 3},, vibe | pegs manhole covers (Figs. 6 to 9) have double corrugations. 
Diapieooment ae 7350 9000 5600 8150 7475 5768 The boilers, as we have already stated, are the largest 
ndicatec orse - power | ; Hy 7 
(mean)... ..|_—:12,468 14,535 | 8500 | 16,500 21,000 9600 — “> presi being + ft. in diameter by 
Speed (knots) a 20.97 19.3 18.5 Qu 22 19 t. long. ‘he furnaces are 3 ft. 6 in. in diameter, 
Coal ~~ aroma draught A | 1504 | 900 the grate bar in the double-ended boiler being 7 ft. 
(tons) .. sii a 50 500 | _ 750 — i i ¥ i i. 
Endurance at 10 knots.. 10,000 F 15,000 , 8000 —— 9800 _ — po Be Renee. —. 6 ft. beer | ane 
Protective deck slopes .. 5in. and2in.| 6in. and 4} in. Belt 6 in. and 3 in. 4 in. - culars of the heating surlace, WC., are as 1OLlLOws : 
Flats Nea ee Bin. | 3 in. 5 | 3 in. 2, — 4 silent «5 Ge 
('2 9.2 in. BLL. ; ¢ : ‘ : . 6 6.3-in. 65-ton ; 
y =P : 129.2 in. B.L.;6 8-in. B.L. ; 124 6in. B.L.3 12) one ; | One Single- | Four Double- 
10 Cin. RF. ;2 9.3 in. BL 19 Gin; 16 ¢in. BF.; 8 6| cin, RF.; ic ¢| BE.;195.60m. ——— Ended Ended | Total. 
Asmement 7 gee oh ee om eee ) R.F.; 7 ma-| pdrs; 4 L-pdrs.; pdrs.; 8 1-pdrs. ; 8 =. B.LR. : | Boiler. Boilers. 
reel siti “pdr. | chine | 4 Gatlings 4 Gatlings a oe Saale 
| | | caine, Heating surface (sq. ft.) 1727 23,684 25,411 
; ae a siesta darlin — =. ‘ a ‘ a -*| 66.25 812 868.25 
: . , P = . atio of heating to grate ..| oe ee 29.26 
results of the Blake’s trial may be found in a previous; The machiney we have already described at some sition 


issue.” It is scarcely necessary to state that the | 
Edgar is built of steel, with a formidable ram. The | 


double bottom which runs throughout the ship is con- | 


It is exactly the same in both cruisers, but 
One distinct 
The platforms being in the 


length. 
the Hawke has not yet made her trials. 
feature is its compactness. 
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structed on the usual cellular bracket system, and is| 
sub-divided by longitudinal and transverse framing as | 
shown in cross-sections (Figs. 19 and 20), for protection | 
against under-water attack. The strengthening of | 
the framing of the ship is shown also on the sections. | 
The two 9.2-in. breechloading guns, the principal 
guns in the armament, will give the cruiser great 
offensive power, as with a fair chance she will be able | 
to engage a heavily weighted armoured ship to some | 
advantage. These 22-ton guns, which can penetrate | 
10 in. of armour at 500 yards, are on centre pivot | 
mountings, fitted on the upper deck, one forward and | 
one aft (Fig, 22). There will be ten 6-in. quick-firing | 
gunson centre pivotmountings—six fitted onupperdeck | 
and protected by 3-in. shields, and four fitted in case- | 
ments on main deck and protected by 6-in. compound 
armour in the front and 2-in. steel plating at rear. 
The gunner really stands with armour surrounding 
him, and ammunition is served by means of tubes 
through the deck. Twelve 6-pourder quick-firing guns 
will be distributed as follow: Two on forward deck 
shelter, two on after deck shelter, four on upper deck, 
two on main deck forward, two on main deck aft. In 
addition there will be four 3-pounder quick-firing guns, 
seven five-barrel Nordenfelts ; two torpedo tubes above | 
and two below water broadside, and eighteen 8-in. 
Whitehead torpedoes. The ship is lighted hy electri- | 
city and has four search lights. She is ventilated by | 
artificial as well as by natural means, and fres 
water is provided by one of Weir’s evaporators 
25-tube) capable of producing 170 gallons per hour. 
There are steam hoists for working the boats. These 
hoists were constructed by Messrs. Muir and Caldwell. 


~* See ENGINEERING, Vol. lii., page 603. 
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wings of the ship, as shown on section (Fig. 20), lend 
themselves to the protection of the cylinders by the 
coaming. The general arrangements illustrated on the 
two-page plate show that the steam pipes are so 


| arranged that the steam from either set of boilers can 


be used independently of the other, and for either 
engine. As tothe machinery, it may be stated gene- 
rally that weight was minimised, consistent only with 
efficiency and safety, The engines and boilers are 





The forced draught is on the Admiralty system of 
closed stokehold, the fans having been supplied by 
Messrs. W. H. Allen and Co., London. It may be 
stated also that Messrs. Muir and Caldwell, Glasgow, 
supplied the feed, bilge, and fire pumps, which are all 
independent of the propelling engines. 

We have already given the results of trials. In an 
article on another page of the present issue we analyse 
these ; but here it may not be uninteresting to give the 
results according to weights. In the paper read re- 
cently before the Institution of Naval Architects, Mr. 
Durston, in his ‘‘ Table of Weights, &c., for Engines of 
War Ships from 1838-91,” gives the weights for the 
designed power. We do not know that these are 
absolutely correct, but they may be given as approxi- 
mately right. The vessel, however, far exceeded con- 
tract power, the mean on the four-hours forced 
draught run being 13,101 indicated horse-power, and 
on the natural draught run being 10,179 indicated 
horse-power, so that we give the results for the 
actual results, as well as for the contract power. 


| Forced Draught. Natural Draught, 

















— Actual | Actual 
_ Mean | pci Mean 
* |Result.*; * | Result, 
Power --| 12,000 13,101 | 10,000 | 10,170 
Air pressure inj 2} | we | 3 38 
Piston speed .. .. ../ 850 | 888 841 
Indicated horse-power per ton! 
of engine se eo e-| 26.67 29.12 22.22 22.61 
Indicated horse-power per ton | 
of boilers an “2 ee] 27.62 | 30.05 | 22.94] 23.35 
Indicated horse-power per ton, 
of water boilers se on} Gree 76.18 | 58.14 59.18 
Indicated horse-power per ton | 
of machinery .. ae --| 10.4 11.35 8.66 8.81 
Indicated horse-powe per 
square feet of grate .. -.| 14.04 15.33 | 11.7 11.91 
Capacity of boilers per indi-! 
cated horse-power cub.ft. 1.33 1.217; 1.06 1.041 
Heating surface per indicated) | 
horse- power cub. 2.07 | 1.895 | 2.48 2.437 





* Mean on measured mile. 


The results are certainly good, and it is to be noted 
that the boilers were subjected to over lin. air 
pressure for a short time and gave no trouble, nor did 
they on subsequent examination disclose any weak- 
ness, 








TESTS OF SINGLE CYLINDER, COMPOUND, 
AND TRIPLE CYLINDERS OF SAME TYPE. 
To THE Eprror or ENGINEERING. 

Sir,—A series of experiments on the same type of 
engine is always of interest to engineers, and more 


Sulzer type of Steam Engine 
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well designed ; that was to be expected, coming as 
they do from the works at Fairfield under the manage- : l 
and they indicate the best | sources the inclosed series of twenty-three experiments, 
In our! ll on the same type of condensing engine; the only 


ment of Mr. Andrew Laing, 
practice of to-day in high-power machinery. 
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rticularly if the tests have been carefully carried out. 
have taken some trouble lately to collect from reliable 









































JAN. 15, 1892.] ENGINEERING. 


“NI 
I~wy 








SUMMARY OF TWENTY-THREE EXPERIMENTS ON THE ‘“‘ SULZER” TYPE OF STEAM ENGINE. 
Single Cylinder, Compound, and Triple-Fxpansion, Steam Jacketed, Condensing. 





























| | | 
| | li | Steam Consump-| 5 
| Cylinders. | tion, including is 
. : } | Jacket Water. | & 
Experiment. SS | Speed. |Pounds per Indi-| § 
: g | a cated Horse- | | 
Diameters. . a P Power per Hour.| © 
Al 7 | E | s hey 
| Particulars of Engine. Ea ae 8 ‘ j é : we Remarks and Authorit 
& gie '¢iag | 8 |_.| 8] & | a9! Ssals 
ae | 
ie) 2 }. 222 3] & |S.8)/9.8)\8 
sf = 2 |/se 8 2 Se |oe) = 3 | ese sgh | 5 
So La a | 8s Ps n _ Ss n D : Seq lsg lod 
Mt Se : § 2 a o g =a = @ |388/588 | 3B 
gs $s £8 &|s3' ¢ S Sens S | 269) 36S | uo 
o/a| és a ize/§| &§ | & |g% £| F | Bsa| fsa | 3 
z| Aa SI a |e" | S| & | 1eF) Bo 8 | eee eee 
| | in, | in. | in. | ft. im, \Ib.per revs. ft.per LH.P.| Ib, | Ib. | 
i \ i | isq. in. } min, | i \ . 
Single Cylinder Series. 
1s <- { 11.1 hours { At Société trois Fontaines, by M. | 22.6 oo | o | 8 58 95 | 62.9 | 433 157.5 19.84 | 19.25 | 6.75 l From L’Injénieur-Conseil, 1884, Nos 20 and 21 
| Vingotte | 
2s 1879) 12daysof | At Aselmeyer, Pfister, and Co., near | 21.7 | 411 ua 54.1 | 532; 183.2 17.24 | aes Same engine non-condensing, used 21.4 lb. steam 
\Phourseach Naples, on high-pressure cylinder |both en- | | per indicated horse-power per hour, including 
of compound engine | | gines | pipe water. From Sulzer. 


Fine 
o 


From ‘Trial of 400 Horse-Power Sulzer Engines,” 
by Professor Linde. See ENGINEERING, January 
10, 1873. 

8.6 From printed report issued by Ludwig Grabau. 


| 
8s | 1872, 4days | Two engines at Augsburg (spinning | 17.7 Tce eae 75 | 39.5 272 | 395 20,22 19.66 
| mill), by Professor Linde | | 


4s | 18786 days of 11) At neta Westphalia, by L. | 26.6 am ean es 81 | 48.1 403 | 196 18.74 | 1794 











| 

291.5 We. } «. | ee Mean of two - pe printed report 
| 
| 


| hourseach| Grabau | ly | 
5s aed 10.7 : ail 90 38.2 376 Pa: 
~ weltae 11.7hrs.| | Two engines at Augsburg, by Pro- ) 26.7 = eae a a . issue y Professor 
sof 10.4 fessor Linde S | 72 | 39.7 391 | 403.2 19.2 Ditto Linde. See ENGINEER- 
‘and 11.5 hrs. ! , \ Ina, Feb. 21, 1879. 


Compound Series. 


lc | 1886 3days of | At Messrs. Pietro and Sons, Coggiola, , 17.7 | 27.6: .. '2114! 95; 65 | 384, 1762); 14.00 Mean of three experiments. From W. Zuppinger’s 


2 4hourseach} Italy | } a report. 
Fs 2c | 1882 10 hours | At M. Vandersmissen Brothers, Alost, | 19.7 | 29.5 | .. 211.5 | 90 66.5 395 133 15.7 | 15.4 16.5 Fron L’ Ingénieur-Conseil, 1834. Nos. 20 and 21 
¥ by M. Vingotte 
: 8c | 1887 oA “ In Belgium, by M. Vincotte — ee | 22.7 | 35.4 aa 411 | 85 50.1 493 247 13.35 |... 10.6 From Carels Fréres. 
4c | 1888 2 days of At Milan for Messrs. Borghi Brothers, | + 84) 75 689 259.4 14.57 1416 | 90 |) From ‘co P ~~ 
i ss Sy" : ; x \. \. .0 | ‘opy of certificate received from Messrs. 
5 hourseach|} by Professor Soldini (cylindersside +, 20.1 | 319 4 7.1 r 85 674.9 | 688 2685] 14.67 | 14.24 | 9.7 Borghi Brothers. 


by side) | 
5e | 1887 5 hours At Milan, by Professor Soldini (cylin- 18.7 28.5 o- | 4 5&1 | 104 | 66 590 2686] 16.0 
ders side by side) | 


15.5 | 6.3 | From L’Industria Rivi.ta Tecnica of February 
| 12, 1888, page 102 














6c ene Two engines at Aselmeyer, Pfister (No. 1 21.7 | 39.5 « 1435 -- 55.8 | 549. 335.5 | 143 ° oe 
Te } 1883 9} — ate and Co., near Naples (cylinders } | | From Messrs. Sulzer Fréres. 
saat tandem) No.2 24.6 | 39.4) .. (411 | .. | 55.4 | 545 3638] 13.9 as 
é 8c | 1891 8 hours At Van Hoegaerden, CourtSt. Etienne, 26.6 | 39.4 | .. 411 | 88! 50.7 | 500 3809 13.9 | 13.55 | 
a experiment by M. Vingotte | 10.7 | From Messrs. Carels Fréres. 
x CEE us 16.7 hours | At Roubaix, by Messrs. Dejace and 23.6 35.4 | .. 411 | 85 59.6 587 351 14.15 ee on oe - 2 
| Dubrieul | 
10c | 1890 7}hours | At Société des Moulins& Merxem. Ex- | 26.6 308 | .. 411 | 89 615 | 605 431 | 140 1386 9.9 | 
| periment by M. Vingotte | | | j 80 a - 
lic} 1891; 9hours | At Compagnie de Floreffe. Experiment | 31.5 49.4 | .. (5109 | 89 51.7 | 610) 524 14.03 13.4 10.5 J 
H | | 


by M. Vingotte 
Triple Series. 


| See Zeitschrift 


| Mean of three experiments at : 
| | | | } cut-off in high-pressure for aap _— 
| | , ion jaar lb. steam peas om , ese %, 
At Augsburg, by Professor Sc os} | ° educting pipe water. i il 
1t | 1889] 5 hours { See pm Ae December 5, 1890. f| 21-1 | 17.7 | 27.6 3 34 | 156 | 70.2 | 460} 198 12.56 | 122 | 20 1 wean of two experiments at} 1889. From 
: i | | | 0.3 Se Snferte Trials of Triple 
4 | .3 cut-off in high-presssure | 3 gio. ; 
| | } | cylinder=12.83 1b. steam aan “4 by. — 
| | | | deducting pipe water. fessor Schriter. 
2 days of | | | Mean of two experiments with 
2t 1888 {9 & 5 hrs. ] 146 | 64.5 444 | 379, 12.09 11.95 { 22 per cent. cut-off in high] 
each | At Gross-kikinda, Dampfmitihl, } 18.7 | 29.5 | 43.3 3 5.3 pressure cylinder. From Messrs. 
2 days of Actien-Geselishaft, Hungary | : ¥ a 2 Mean of two experiments with {f Sulzer. 
3t 1888) {saat hrs. | 104 | 64.5 | 444 327 12.86 12.73 P { 25 and 224 per cent. cut of | 
each | in high-pressure cylinder. 


| aa | | ae : 
4t | 1889} 1.6hours |{ At Heinrich-Haggenmacher, Buda-) | | 139 | 65.5 | 516 585 12.02 | 11.87 ae Preliminary experiment } , 
‘| moa { A. g ’ 21.7 | 83.5 | 49.2 | 3 11.2 {i e5 | cie| Gis ae " - } From Messrs. Sulzer. 
Gt | .. | 10.9hours At Augsburg, by ProfessorSchréter | 19.7 | 29.6 | 47.3.,4 7.2 | 145 | 66 607 | 601.3 | 12.82 | 12.65 | 16.9 | Mean of three other experiments=12.63 lb. steam 
| | | | per indicated horse-power per hour, excluding 








} | pipe water. From Professor Schriéter’s Report 
| } __ | _ on Trial. 






































q f e Those who have made many experiments on the same 
Summary AND AVERAGES OF TweNTy-ONE PUBLISHED EXPERIMENTS ON THE SULZER Tyre oF STEAM ENGINE. | engine know well that the results vary a good deal, and 
: Att HorizontTaL, CONDENSING, AND STEAM JACKETED. From 1872 To 1891. there is always a most economic rate of expansion, giving 
— the minimum consumption of steam per indicated horse- 
| Steam Consumption, | Steam Consumption, power per hour for any engine with the same pressure of 
Steam | Pounds per Indicated | Pounds per Indicated | steam. — 
Type of Engine. Pressure | piston Speed | Indicated | Horse-Power per Hour, | Horse-Power per Hour, | rene we This is no doubt partly the reason why some of the 
Sulzer. (above peed. | Horse-Power. | iacluding Steam Pipe excluding Steam Pipe : —s results in these experiments do not quite agree or come 
Atmosphere). —_— Jacket | ne out rather different to what one would expect. Another 
— eatin! is that the quality of the steam was not probably the 
Ib. ft. per min. ae Ib. me | < Ib. | — but contained more or less moisture in the different 
| .7 to 19, | 17.9 to 19.2 a A . 
Single cylinder ... 72to95 | 272 to 433 157 to 400 { mean mean | \ . 1872 4 ee Yours truly, 
19.4 18.95 | } r ~ , 3 Bryan Donkin, Jun. 
} 13.35 to 16.0 13.4 to 15.5 P rmondsey, January 9, 1892. 
Compound .- 84tol04 | 384 ,, 689 | 138 ,, 524 { mean mean } ™~, experiments, 
~ hs ‘a bl OAPITAINE’S OIL AND GAS ENGINES. 
' | once | ck woes Six experiments To THE Epiror oF ENGINEERING. 
| er |) { 12.36 12.18 \} 1888 to 1889,” Str,—In reply to the letter of ‘ Engineer,” published 
: ° 


in your last week’s issue, I beg to say that ‘‘ Engineer” 
does not seem to be aware that no maker or seller of gas 
. F ; ; : i : or oil engines includes the requirements of the Bunsen or 
difference being the number of cylinders, single, com-| very different pressures of steam, revolutions, piston | the vaporiser in his statements about consumption of gas 
pound, and triple. The engines naturally differ in dia- | speeds, and expansions. lor oil, unless he expressly mentions that they are added 
meters and strokes, and indicated horse-power varies| The inclosed curves show at a glance the plotted results | on. 
from about 300 to 700. _ | im pounds of steam per indicated horse-power per hour! ‘he figures of the Capitaine engines you published in 
Your readers may like to have these figures all relating | for the engines, with one, two, or three cylinders, accord- | your issue of the 1st inst. are not only my results but the 
to the well-known Sulzer horizontal type. If a similar} ing to various pressures of steam. I also inclose a short) main figures of a large number of tests (both in practical 











collection of experiments could be got together on other | summary of the experiments. | work and on the brake); and if “‘Engineer” doubts them, 
t; it would, I think, be very instructive. Nearly all} The steam per indicated horse-power with the single | he is welcome to ascertain them. 

these tests have been made by trained experimenters and | cylinder engine is about 19 lb. with steam pressures from | I am, Sir, yours very truly, 

some by distinguished men, such as Professor Linde, |70 lb. to90lb. With the compound it is about 144 lb.,/ Liverpool, January 11, 1892. Leop Totcu. 
Professor Schréter, and Monsieur Vingotte, and have been | with steam pressures of 85 lb. to 100 1b. With the triple | 

executed with great care. it is about 12} lb., with pressures of 100 lb. to 155 lb. 


As these experiments extend over a good many years, | These number include, of course, the jacket water. The| ANoTHER NILE Bripcr.—A contract is about to be let 
from 1872 to 1891, they have necessarily been made with | piston speeds are also added. for a great bridge to be thrown over the Nile at Benha, 
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COMPOUND ENGINES OF THE FERRY-BOAT “CINCINNATI.” 
CONSTRUCTED BY THE PENNSYLVANIA RAILROAD COMPANY. 
(For Description, see Page 69.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GiuBert, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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Re THE “INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No, 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. BEAL) Friday, the 4th day of December, 1891, 
Regr. i) between 
“ ENGINEERING,” Lp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DennineTon an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or auy other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 








NOTICES OF MEETINGS. 

Tae InstirvTion oF Crviz EN@Ine@Rs.—IN CONSEQUENCE OF THE 
Deatu or H.R.H. THE DUKE OF CLARENCE, Hon. M.INst.C.E., THERE 
WILL BE NO MEETING ON TUESDAY, THE 19TH INST.—Students’ meet- 
ing, Friday, January 15th, at 7.30p.m. ‘‘ Testing and Inspectin 
for Commercial Purposes,” by Mr. J. Roxburgh Sharman, Stud. 
Inst, O.E. Professor Alex. B. W. Kennedy, F.R.S., M. Inst. C.E,, 
in the chair.—Students’ visit, Thursday, January 21st, at 3 p.m., 
to inspect the electrically-driven machinery at the works of 
Messrs. Willans and Robinson, Thames Ditton. Train leaves 
Waterloo (south station) 1.50 p.m., or Vauxhall 1,54 p.m. 

CuemicaL Society.—Thursday, January 2lst, at 8p.m. Papers 
to be read: ‘‘The Estimation of Oxygen in Water,” by Mr. M. A. 
Adams. ‘‘A Pure Fermentation of Manitol and Duleitol,” by Mr. 
P. F. Frankland and W. Frew. ‘‘The Luminosity of Coal-Gas 
Flames,” by Mr. V. B. Lewes. ‘‘The Magnetic Rotation of Dis- 
solved Salts,” by Mr. W. Ostwald. ‘‘ On the Dissociation of Liquid 
Nitrogen Peroxide, by Mr. W. Ostwald. 

Tue CHARTERED INSTITUTE OF PATENT AGENTS.—Wednesday, the 
20th instant, in the Arbitration-Room, 55 and 56, Chancery-lane, 
at 7.15 p.m. precisely. 1. To resume the discussion on Mr. Abel’s 
and Mr. Loubier’s papers. 2. To read and discuss a paper by Mr. 
A. V. Newton ‘On Patent Agency, its Origin and Uses.”” 3. And 
if time permit, to read and discuss a paper by Mr. G, B., Ellis, 
Assoc. C.1.P.A., ‘‘On Compulsory Licenses.” 

PuysicaL Socwty.—January 22nd. “On the Driving . of 
Electro-Magnetic Vibrations by Electro-Magnetic and Electro- 
Static Engines,” by Professor G. F. Fitzgerald, F.R.S. ‘On 
Supplementary Colours,” by Professor 8. P. Thompson, F.R.8. 

Surveyors’ InstiruTIoN.—Monday, January 18th, at 12, 
Great George-street, Westminster, when a paper will be read by 
Mr. E. H. Morris (Fellow), entitled ‘‘ The Four-Course System, 
with Desirable Variations.” The chair to be taken at 8 o’clock. 

Society or Axts.—Wednesday, January 20th, at 8p.m. Ordi- 
nary meeting. ‘ Spontaneoue Ignition of Coal and its Preven- 
tion,” by Professor Vivian B. Lewes. Sir Frederick Bramwell, 
Bart., D.C.L., F.R.S., will preside.—Thursday, January 21st, at 
4.80 p.m., Indian Section. ‘‘From Tien-Shan to the Pamirs— 
Experiences on the Russo-Chinese Frontier,” by Herbert Jones. 
Sir William W. Hunter, K.C.S,1., C.1LE., LL.D., will preside. 
The paper will be illustrated by lantern slides. 
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THE PARLIAMENTARY COSTS OF 
ENGLISH RAILWAYS. 

Ir will not probably surprise the general public, 
or that section of it which has a special interest in 
railway development, to learn that the number of 
Bills coming before Parliament during the ensuing 
session is much less than usual, and that it is pro- 

to construct a shorter mileage of new railway 
lines, through those Bills, than has been proposed 
for several years. This is not, of course, quite 
satisfactory, in view of the reduced expenditure of 
railway capital that must be looked for, and the 
consequently reduced employment of engineering 
and industrial resources. But it is only what 
might be expected under the circumstances. The 





principal railway companies have had their hands 
full for the last two or three years in attending to 
parliamentary measures that seriously threatened 
their statutory powers and their financial position, 
and now that the end of the long process of inquiry 
and negotiation attending this matter appears to be 
in view, the railway companies are naturally 
anxious to have time to survey their position and 
prospects before taking up new enterprises. Such 
enterprises are costly enough at any time in their 
parliamentary aspects, but the ordinarily large 
expenditure attendant upon new Bills has been 
largely augmented during recent years by legislative 
proposals that the companies have had to combat. 

It is not, however, to be supposed that railway 
enterprise has reached its final limit, as measured 
in terms of railway mileage, either in the United 
Kingdom or in any other important manufacturing 
and industrial country. It is quite true that there 
are few countries that have so large a mileage of 
railways relatively to area as our own, the only 
country that is superior to Great Britain in this 
respect being Belgium. But the archives of most 
of the administrative departments of the great com- 
panies, and, in many cases, of the smaller com- 
panies as well, contain proposals for further exten- 
sions of the existing system, which, although put on 
one side for a season, will be certain to see the light 
when the fulness of the time has come. Railways, 
indeed, will only cease to be built in this country 
when the trade and traffic of the country has ceased 
to advance, and we appear to be as yet a very long 
way from that undesirable position. The engross- 
ing work and anxiety that have been demanded 
from all the principal officials of our great railways 
in the recent adjustment of rates, charges, and 
powers, is, of itself, a sufficient explanation of the 
comparative stagnation that has now occurred in 
the projection of new lines ; and it is easy to con- 
ceive that the less promising industrial outlook has 
also had something to do with the fact in question. 

One of the most remarkable features of the rail- 
way development of the United Kingdom is the 
very large number of schemes for extension that 
never come to anything, even after Bills have been 
submitted to Parliament for their sanction, and a 
considerable amount of capital has been expended 
in financing, promoting, and preliminary expenses 
generally. uring the thirty-five years ending 
1890 there were no fewer than 5704 Bills deposited 
by new and existing companies for railway exten- 
sions, that represented a total proposed length of 
42,983 miles, or more than twice the present rail- 
way mileage of the United Kingdom. It need 
hardly be said that the greater part of these new 
schemes were either withdrawn or rejected by 
Parliament, since the total extent of railway mile- 
age actually built during the same period was 
11,793 miles. Not less striking is the large capital 

roposed to be raised for these general schemes. 

he Bills deposited between 1865 and 1890, both 
years included, made proposals for raising upwards 
of 1090 millions of new capital, or 648 millions 
more than the amount that has actually been 
raised in the interval for railway purposes gene- 
rally, and if we take the last twenty years alone, 
we find that the mileage proposed to be added to 
the existing railway system was 17,544 miles, and 
the capital proposed to be raised in respect of that 
mileage was no less than 794 millions. 

A still further peculiarity of the railway history 
of the last thirty years is that the majority of the 
Bills introduced into Parliament for railway exten- 
sion, and the great part of the capital proposed to 
be raised in respect of such additions, have been 
originated, not by new, but by existing companies. 
This, 7 is only what might, after all, be ex- 
pected, for the existing companies naturally desire 
to retain the railway business of the country, as far 
as possible, in their own hands, and to exclude the 
competition of outsiders. In this they have, on the 
whole, been very successful, for during recent 

ears, unless we except the case of the Hull and 

arnsley Railway, few entirely new lines have been 
constructed unconnected with the already existing 
system, At one time there was a strong tendency 
in certain quarters to promote new railway enter- 
prises, in the hope that the existing companies 
could be cajoled or persuaded into acquiring them 
at a premium on their original cost, in order to avoid 
the diversion of the traffic otherwise threatened. 
That, however, has not generally been a successful 
bit of speculation, and of late years it has seldom 
been attempted. The railway companies already 
established have naturally a prescriptive prestige 
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and opportunity that outsiders can rarely command, 
and, besides this, they have a very formidable finan- 
= and legal position, found to be almost unassail- 
able. 

The total expenditure represented by the appli- 
cations to Parliament for powers to construct new 
or extend existing railways must, during the last 
thirty years, have amounted to almost fabulous 
sums, but the items are so difficult to trace in the 
railway companies’ accounts, and so impossible to 
compute for new companies, who do not, perhaps, 
publish any accounts at all if their schemes do not 
succeed, that it is only a very rough calculation 
that can be offered as to their aggregate. A re- 
turn presented to the House of Commons in 1883 
showed that during the ten years ending with 1882 
the then existing companies had expended on the 
promoting and opposing of Bills in Parliament a 
total sum of 3,925,000/., or 392,500/. per annum. 
This amount was equal to an average of 29701. for 
each Bill introduced, and if this average were taken 
for the whole of the 5704 Bills introduced since 
the year 1855, it would give a grand total of 
16,929,000/. But the actual amount was probably 
a great deal larger even than this, for the expendi- 
ture shown for the ten years ending 1882 was that 
incurred by existing railway companies only, and 
does not include the undoubtedly large sums ex- 
a by outsiders. That those sums must have 
been very considerable is clear from the fact that, 
of the 5704 new Bills introduced into Parliament 
in the period 1855-90, only 3766 were promoted by 
existing companies, so that 1938 Bills were put 
forward by new companies, who did not often sur- 
vive the ordeal of the rejection of their measures, 
and with reference to whose expenditure, as 
already indicated, we are without details. It is 
probable, taking the expenditure as a whole over 
this period, that it was not much, if any, under 
25,000, 000/. sterling, which is about 2.8 per cent. 
of the total paid-up capital of the United Kingdom 
at the end of 1890, and over 4 per cent. of the 
total sum actually added to the paid-up capital of 
British railways for the same period. 

The fact that between 1855 and 1890 proposals 
were made for the construction of 42,983 additional 
miles of railway in the United Kingdom, against 
11,793 miles actually constructed, may be taken as 
a proof that in the opinion of those who promoted 
the Bills seeking powers for this additional mileage, 
there is still scope for considerable extension of the 
railways of this country. No doubt a certain pro- 
vortion of these Bills were duplicates of Bills 
introduced in previous sessions, but even after a 
liberal deduction has been made for such duplica- 
tion, the difference between the mileage proposed 
and the mileage completed is remarkable. The 
fertility and activity of promoters in bringing 
forward new schemes would no doubt be more 
apparent than it is, were it not that the penalty 
to be paid for defeat is so serious. Parliament, 
in its wisdom, has demanded that parties pro- 
moting railway Bills in Parliament shall prove 
their good faith by making substantial deposits 
of capital in advance of a hearing, and after 
the powers asked for have been granted. All 
this has been against the promotion of lines that 
might have been useful and even necessary, but 
which it does not suit the existing companies to 
construct, and which outsiders are either afraid or 
unable to face. The Metropolitan Outer Circle 
Railway recently proposed isa case in point. It 
was admitted by Parliament that this line was 
necessary, for two different Acts were obtained for 
its construction ; but the existing railway companies 
did not encourage it, and were not prepared to 
take it up themselves, so that the parties who had 
it in hand have not hitherto seen their way to pro- 
ceed with a system that may hereafter be placed at 
the mercy of other, and possibly rival and hostile 
systems, It is well that Parliainent should dis- 
courage frivolous and vexatious schemes, and 
should to that extent protect the existing railway 
companies from a large expenditure in opposing 
enterprises that are probably not always seriously 
meant ; but it is fairly open to doubt whether this 
principle, sot up to a certain point, is not carried 
too far. Nor is it too much to assume that with 
the restraints already referred to as placed by Par- 
liament on impracticable or unnecessary schemes, 
few new enterprises are brought forward, unless 
there is reason to suppose that they would be 
useful, and supply a felt want. So that it is fair to 
suppose that Futons may have applied the 


drag too far in withholding consent from so very 








considerable a proportion of the enterprises actually 
submitted for its consideration. 

Notwithstanding the discouragements and diffi- 
culties already referred to as standing in the way 
of new railway enterprises in the United Kingdom, 
and in spite of the comparatively low range of re- 
muneration on invested capital earned by existing 
companies, there appears to be very little slacken- 
ing of the activity of both new and old companies 
in the promotion of new lines. In the period 
1865-90 the most marked development of new en- 
terprises took place during the five years ending 
1869, when Bills were introduced for powers to 
construct 8824 new miles of railway, and to raise 
for that purpose 296 millions of capital. In the 
next five years there was a pause, the capital in- 
volved being only 214 millions, and in the five 
years ending 1874 there was a further drop to an 
average annual proposed capital of 143 millions. 
The first drop is all the more remarkable in that it 
covered the most prosperous period of British com- 
mercial history; the second is not at all surprising, 
considering that it was coincident with the collapse 
of credit and trade that followed the previous 
inflation. But in the five years ending 1884 there 
was a revival of home railway enterprise, and 
applications were made to Parliament to sanction 
the construction of 5707 miles of new railway, in- 
volving a proposed capital expenditure of 276 
millions. The inevitable reaction followed the 
further spurt, until at the end of 1889 it was found 
that the number of new railway Bills promoted had 
fallen to 500, proposing 2167 miles of new line, and 
a consequent capital outlay of 1254 millions. The 
year 1890 witnessed an improvement on this state 
of comparative stagnation, the number of Bills 
promoted being 114, the mileage of proposed new 
lines being 775, and the proposed capital required 
for their construction being 35} millions. 

It would be difficult at any time to determine 
whether the mileage of railway lines laid down in 
the country was sufficient for its requirements, and 
it is obvious that up to a certain point the greater 
the mileage of railways available the better for the 
interests of the country generally. It will be seen, 
however, that the mileage constructed in Great 
Britain does not compare unfavourably with that 
laid down in other European countries, the figures 
for the years 1870, 1880, and 1890 being as stated 
below : 

Mileage of Railways Open in Different European Countries 
tn 1870, 1880, and 1890, 























— | 3870 1880. 1800. 
| miles miles miles 

United Kingdom .. | 15,537 17,933 20,078 
Germany : | 11,729 20,693 24,845 
France 11,142 16,275 21,899 
Russia ik as 7,098 14,026 17,594 
Austria-Hungary .. 5,947 10,494 16,098 
Italy .. o 3,825 5,340 7,830 
Belgium 1,799 2,399 2,676 
Holland : 874 1,143 1,632 
Switzerland .. | 885 1,596 1,869 
Norway 224 652 972 
Sweden 1,089 3,654 4,879 
Denmark 470 975 1,211 
Spain .. | 3,400 4,550 5,951 
Portugal | 444 710 1,188 
Roumania .. | 152 859 1,537 
Turkey 392 727 1,024 

Totals .. 65,007 101,026 | 181,276 





The figures given under the year 1890 are not in 
all cases applicable to that year, but to the nearest 
year thereto that can be given. Both totals and 
details are, however, sufficiently approximate to 
serve the intended purpose of showing that the 
railway mileage of the United Kingdom has been 
steadily progressive, in spite of the drawbacks 
referred to, although not so much so as that of 
Germany and France, where, however, the areas 
are much greater. Of course, as regards both 
capital expenditure and railway income, the United 
Kingdom is much further in advance of the other 
countries of Europe than mere railway mileage 
would seem to indicate. 








THE FIRST-CLASS CRUISER “EDGAR.” 

WE have completed our description of the cruiser 
Edgar and of her machinery, and have given the 
general results of speed trials; but these are 
worthy of more careful consideration, both on 
account of their interest and also of their rarity. 
For it must be noticed that, while private firms 
can systematically carry out elaborate speed trials 
of all their ships, or test the performance as to 
consumption of steam, &c., of all their engines, 





and find this to pay; while also thousands of 
pounds and months of time can be given to try 
torpedoes, nets, &c. ; while we can afford to send 
torpedo boats full tilt at floating fortresses ; yet we 
are, we believe, correct in saying that not one 
thorough speed trial has ever yet been carried out 
in the Navy, and we are perfectly sure that the 
consumption of steam of not one engine of a ship 
of war is known. It may be, of course, that the 
trials of the Greyhound in 1873 finally settled all 
questions regarding the resistance of ships, and 
that we now need nothing but model experiments, 
though we should be sorry to state that this 
is so; but they certainly settled nothing about 
the engines. However, no doubt the efforts 
of private firms will in time supply us with facts 
sufficient to complete, so far as such a thing is 
possible, our knowledge of the steam engine ; and 
meantime the highly educated young engineer 
officers, on whose training the Admiralty spend a 
fair amount of money, can go on as usual settling 
the exact dimensions of a stoker’s blue collar, or 
seeing that he spills no drops of oil to mar the 
purity of the first lieutenant’s clean decks. 

We give in tabular form the results of seven 
trials on the measured mile at Stokes Bay, and for 
comparison the two contractors’ trials for acceptance 
of the machinery at Plymouth. In order to show 
the results clearly, they are plotted graphically on 
a diagram accompanying this article, the horizontal 
scale being of knots, and the vertical the correspond- 
ing indicated horse-power, the curve A BCEF Gis 
then drawn through the spots obtained. Before, 
however, the curve can be drawn, a correction must 
be made, because as will be seen from Table I., the 
trial is marred by a change of draught. The trials 
were to be at or about 10, 12, 14, 16, 18 knots and 
full speed, and the 10, 12, and 14 knots trials being 
made on one day, the draught was for some reason 
or other altered before continuing, then a trial 
at about 13 knots was made, in order, we pre- 
sume, to bring the two sets of results into com- 
parison, before proceeding with the 16 knots, &c. 
This change of draught is unfortunate, but we can 
only endeavour to allow for it by estimating its 
probable effect. We calculate thus: 


ft. in. 
Mean draught on 24th ... 23 24 
99 27th ... 23 9 
Change of draught, or 
2.27 percent. ... 0... 0 64 


This change will mean an increase of about 4} 
per cent. on the wetted surface, and hence also on 
the indicated horse-power. 

We add then 44 per cent. to the 10, 12, and 14 
knots indicated horse-powers ; and we also apply a 
similar correction to the two trials at Plymouth, 
adding 4 per cent. to the full-power trial indicated 
horse-power, and subtracting 1 per cent. from the 
natural draught trial indicated horse-power. Doing 
this we obtain the numbers in the second column 
of Table II., and plotting these in the diagram, 
obtain in order the points KGLFEDCBA; 
we should then draw a fair curve through these 
points, except K and L, but it will be found that 
we cannot bring the point D into a fair curve, so 
we are obliged to leave this point out and conclude 
that probably some inaccuracy occurred in that 
particular result. There will also be noticed a 
slight flatness at B, appearing to indicate that the 
indicated horse-power given for this speed is some- 
what large ; but still, the want of fairness is small ; 
and remembering that C is for the same day and 
conditions as E, F, and G, we should not attempt 
to draw a curve including D, but decide that the 
results for D are in some way inaccurate as just 
stated. 

In order to separate, if possible, the engine effi- 
ciency or a part of it, we next draw the curve of 
indicated thrust. In column 4, Table II., we have 
the speeds of the screw calculated ; and, dividing 
the energy exerted per minute by the engine by 
these, we obtain column 5 of indicated thrusts. 
These values are plottedinthe diagram atk gl fedcb 
and a, and the curve of indicated thrust for the 
progressive trials should pass through g fedcba. 
But we now find that not only is d out of the fair 
as we should expect, but also the slight want of 
fairness at B is on this curve accentuated, so that 
b lies above the straight line joining a andc. This 
shows us that the results for B and A are not con- 
sistent with those at CE F and G; either B and b 
are too high or A and aare too low, or both. Thus 
altogether it appears that we cannot attach much 
value to the lowerresults ; andit istherefore of no use 
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TABLE I.—Deraus or TRIALS oF H.M.S. ‘“‘ Epear.” 




































































Trials off Plymouth, Progressive Trials on Measured Mile at Stokes Bay. 
| 
| } | | | 
Natural | Full r | | = z | Full 
oo Draught.| Power. 10 aan 12 Bnet. 13 Knots., 14 Knots. 16 Knots. | 18 Knots. Speed. 
| | Ss || | | ee 
sucel WEMNiael ‘concoeae’ oe Se eee et 
Nov. 4, | Nov. 19, | Nov. 24, | Nov. 24, | Nov. 27, | Nov. 24, | Nov. 27, | Nov. 27, | Nov. 27, 
1891. | 1S91. 1891. | 1891. 1891. | 1891. 1891. 1891. 1891. 
pone ee ee ee: } } 
| | - Pg =I Pay | - 
D . Forward _../|23 ft. 3 in.|22 ft. 9 in.'22 ft. 8 in. /22 ft. 8 in. 23 ft. 0 in. 22 ft. 8 in, 23 ft. 0 in./23 ft. 0 in. |23 ft. 0 in. 
venga of water {an jie SA 5, © 55 (OB so LO 5a SO an O se [et se S ww [OE vn © ca [Ue cn Oe os [Oe oe OC as 12 ” ” 2 » 64, 
Revolutions .. ee mA ::| 99.2 104.5 45.3 55.9 | 631 | 65.9 79. 92.8 | 106.2 
Pitch of screws ../23 ft. 4 in.'24 ft. 4 in, 24 ft. 4 in./24 ft. 4 in. /24 ft. 4 in. 24 ft. 4 in./24 ft. 4 in. 24 ft. 4 in. 24 ft. 4 in. 
a .-| 1925 | 20.97 | 9.647 11.87 | 18.4 14.015 | 16.512 | 18.836 | 20.488 
Indicated horse-power 10,179 | 12,463 | 880 1690 | 2464 | 2997 5102. | 8401 13,101 
| | } j 
TABLE II.—Anatysis or Resutts or TRIALS AT ProcressivE Speep or H.M.S. ‘‘ Epear.” 
Indicated ; | | | . | Log tied pA 
Speed. |"“rorse | Revolu-| Speed of Indicated | Speed of Slip per Ips | Indicated |; Voticated 
Knots, | Horse- | tions, Screw. Thrust. | Ship. Cent. Log Speed. |Difference| “‘Horse- Difference) Indicated 
Power. } pad Horse-Power 
| | . varies as 
1. 2, 3. 4, 5. 6. T | 8. 9. | 10. 11. 12. 
ft.per | Ib. | ft. per | | 
min. | {| min. | 
20.97 12,961 104.5 2542.8 16,821 2124.96 16.4 | | | 
20.488 13,101 106.2 | 2584.2 16,730 2076.117 19.7 | 1.3114996 | 41173044 
19.25 10,077 99.2 2314.7* 14,366 | 1950.67 | 15.7 | -0365109 | -1929734 5.3 
18.836 8,401 92.8 2258.1 12,277 | 1908.715 15.5 1.2749887 | | 3,9243310 
| 90 | 2165905 | 3.78 
16.512 5,102 79.3 19296 | 8725.4 | 1673.216 13.3 | 1.2177997 | 3.7077405 | 
14.015 3,132 65.9 1603.6 | 6445.2 | 1420.187 11.4 | | -3160998 | 3.48 
13.4 2,464 63.1 1535.4 5296.8 1357.87 115 | 1,1271048 3.3916407 | 
| | .0526541 | .1446500 | 2.74 
11.87 1,766 55.9 1360.2 4284.5 | 1202.83 11.5 | 1.0744507 | 3.2469907 | 
| | | .0900584 | .2832029 | 8.14 
9.647 920 453 1102.3 | 2754.2 | 977.563 11.3 | -9843923 | 2,9637878 
* Pitch 23 ft. 4 in. for this trial. 


to attempt to determine the constant engine fric- 
tion, by prolonging the thrust curve to cut the 
vertical axis, even supposing the lowest speed de- 
termined, viz., 9.647 knots, had not been too great 
to use for this purpose. 

One point, however, is very clearly shown by the 
true—i.e., upper—part of the curve, viz., the loss 
of speed due to the drag of the bottom in the com- 
paratively shallow water of the measured mile. It 
will be noticed that the points K k lie below the 
fair curves, while L / for the natural draught trials 
lie above. The latter, however, need not be con- 
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sidered since there was in that case no special need 
for great accuracy in the determination of the speed. 
But on the full-power trial the speed was deter- 
mined with considerable accuracy ; and it will be 
found that, drawing through K a parallel to the 
base, this cuts the indicated horse-power curve just 
half a knot to the left of K. We conclude then 
that at Stokes Bay, with the same indicated horse- 
power and draught as at Plymouth, the speed 
obtained would have been half a knot less ; this 
half-knot then must be the loss due to the bottom 


drag. 
The third set of points on the diagram A! B' C! 
E! F" is plotted by drawing ordinates representing 





log indicated horse-power, the base line being 
taken such a distance below O A that the spot cor- 
responding to the lowest speed may fall on A’, or, 
which is the same thing, the ordinates from the 
base line in the figure represent the difference of 
the log of each indicated horse-power from the log 
of the smallest one, viz., 920. If the relation 
between indicated horse-power and speed were 


Log LH.P. =a+0V, 


where a and b are constants, then the spots would 
all lie on a straight line. In the figure a straight 





‘line is drawn through C' and G' which passes very 
near to E! and B' ; but F" lies considerably below 
it, a result we should hardly have expected, since 
neither in the curve of indicated horse-power nor 
of thrust is there any sign that the results of this trial 
are low. Of course we should not expect BI or A’ to 
come in fairly, but we see that B! does very nearly ; 
so that the probability is that the unfairness at 
B and b is due to a too small value of the indicated 
horse-power at A. 

A law which is sometimes assumed to represent 
| the facts very closely is 

| LH.P. 


lee ss tb, 
8 revolutions - 


— 


or as we term it 
Log (indicated thrust) = a + 6 V. 

To test the correctness of this law the points 
al bl cl el f! g! are plotted in a similar way to A’ B', 
&c., a' and A! coinciding to start with. But there 
being room on the diagram, the scale is double that 
of A' B', &c., which accounts for the greater slope 
of abe. So far as can be seen this law is no closer 
than the preceding, the only difference perceptible 
being that the line a’ c' lies closer to or more 
evenly between a! and b', thus tending to divide the 
inaccuracy between the two trials; f' again is 
below, and e! practically on the line. 

The remaining columns in Table IL. show: The 
slip per cent., where it will be seen the 14-knot 
trial again is anomalous ; and also the very great 
increase of slip at the maximum power, shows that 
the ship is reaching the limit of speed for her size 
and form ; and the calculation of the power of the 
speed according to which the indicated horse- 
power varies between the different speeds; the 
results in column 12 are obtained by dividing those 
of column 11 by the corresponding figures in 
column 9, The 14-knot trial is omitted, and the 
numbers found point to the unfairness at B, and 
also, seeing the sudden increase from 3.78 to 5.3, 
to a possible understatement of the indicated 
horse-power at 18.836 knots. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. I. 


THE common reproach against exhibitions of not 
being ready on the opening day may be cast against 
the show at the Crystal Palace with some force ; still 
the importance of the exhibits which are now ready, 
or in an advanced state of progress, is such as to 
give the Exhibition a real importance at the pre- 
sent moment, with excellent promise of becoming 
in a few weeks an exhibition so representative, and 
so comprehensive, as shall well illustrate the present 
state of electric technology, and do credit to the 
management and to the enterprise of the British, 
Continental, and American firms that take part. 
Those who intend to make several or numerous 
visits to the Palace may well commence at once, as 
not only is there abundance of completed material, 
but for such there will also be the advantage of 
seeing several important installations in various 
stages of progress. 

The catalogue, which was on sale in the building 
the first thing on Saturday morning, is something 
more than a bare list of the 228 exhibition spaces 
allotted, as it contains a useful series of intro- 
ductory articles by Mr. H. J. Dowsing, each of 
these articles being prefatory to a special section 
of the Exhibition. Thus we have, for example, a 
24-page essay on the general phenomena of elec- 
tricity, in which such sources as the thunderstorm, 
the frictional machine, the voltaic battery, and the 
magnetic machine are touched on. The hydraulic 
analogue serves to introduce the ideas of potential 
and quantity, after which the most important units 
are briefly dealt with. This essay is prefatory to 
those exhibits relating to the scientific or demonstra- 
tive side of the subject, general educational appara- 
tus being principally shown by Bishop, of Croydon, 
and Bowron, of Praed-street. Messrs. Crompton 
and Co. exhibit special contrivances for the demon- 
stration of such phenomena as bear on losses in the 
dynamo. On the scientific side there are also the 
experimental devices of Professor Elihu Thomson 
for illustrating phenomena in connection with the 
alternating current, devices which created so much 
interest in connection with the Paris Exhibition of 
1889, and which were explained by Professor 
Fleming in a lecture before the Society of Arts in 
May, 1890. 

The next sectional introductory essay in the 
catalogue is on electrical measurements, and, like 
the previous and following essays of Mr. Dowsing, 
is popularly written, so as to give fundamental 
notions to those who have had but little scientific 
training. It must be remembered that, in setting out 
with such an aim, it is impracticable to altogether 
avoid some few things which the scientific critic 
will regard—or, perhaps, condemn—as crudities, 
or as general expressions rather than absolute truths. 
Still, we take it that by far the larger number 
of the users of the catalogue will appreciate Mr. 
Dowsing’s short and intelligible introductions, and 
will find them useful. The section of measuring 
instruments includes contributions, among which 





may be specially mentioned those from White of 
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Glasgow (Sir Wm. Thomson’s instruments) Richard 
Freres, Nalder, Hodges and Todd, Groves, and 
Aubert; while such manufacturers as Messrs. 
Crompton and Co., Laing, Wharton and Down, 
and Siemens Brothers, show much of importance 
which comes under this heading. 

Other catalogue sections are batteries (secondary 
and primary); dynamos; transmission, distribu- 
tion, and regulation of the current; electric 
motors ; application of electromotors; electric 
lighting; electric heating; electric metallurgy ; 
electric welding; telegraphy; the telephone ; 
electricity in surgery or therapeutics; various 
applications of electricity ; the sectional introduc- 
tions serving to give the cataloguea permanent value. 
We must, however, point out that the arrangement 
of the exhibits themselves is not in special sec- 
tions; but the sectional classification in the catalogue 
is of use’ as giving the means of studying special 
divisions of electric practice, and easy means are 
provided of finding any exhibit, as the locality in 
the Palace is mentioned, and the distinguishing plan 
number given. The greater part of the exhibits are 
grouped in the north nave, others are ranged along 
the south nave, while away on the west side of the 
south nave isa space about 300 ft. long, apportioned 
as a machine room and boiler-house. In addition 
there is the south gallery which forms a horseshoe 
at the end of the Palace. Special tables of the 
exhibits in each grouping, with plans, make the 
catalogue very serviceable. At the end is an alpha- 
betical index giving in parallel columns the catalogue 
page, the catalogue section, and the locality of each 
exhibit. 

Beginning where the south nave joins the central 
transept, we first notice the area occupied here by 
Messrs. Crompton, whose extensive exhibit also 
occupies space in the machine room. A notable 
feature of the exhibit in the south nave is the cali- 
brating table on which is mounted the special form 
of potentiometer which Mr. R. E. Crompton has 
been many years in bringing to its present state 
of efticiency ; this will be shown in use. Mr. 
Crompton hopes to demonstrate with this apparatus 
that he can reach an accuracy of one part in 10,000 
for comparing potentials, and also the same ratio 
of exactness in measuring currents. The standard 
against which potentials are balanced consists of a 
number of Clark’s cells which are used in two forms : 
one form made in accordance with the Board of 
Trade specification, and the other form produced by 
a slight modification of the electrolytic method 
introduced by Professor Silvanus Thompson. The 
calibrating apparatus is complete in itself, and 
comprises the special form of potentiometer having 
about 4 metres of slide wire; no temperature correct- 
ing coeflicients need be used in taking the results 
from the wire itself, This simplification is attained 
by having the whole of the slide equally exposed to the 
air, instead of being part coiled as was hitherto the 
case. For such heavy currents as are used for cali- 
bration purposes one of the large Crompton-Howell 
storage cells will be used ; while smaller storage cells 
of the same type will be used for obtaining constant 
potential on the accumulators. On the same stand 
are shown a number of Mr. Crompton’s voltmeters 
and ammeters, of which the parts are mutually 
interchangable for instruments of the same type. 
The central principle of these instruments is that of 
the mutual repulsion between two parallel bars of 
soft iron in a solenoid (this solenoid inthe 500 ampére 
ammeter, being merely a horseshoe of heavy copper, 
practically a solenoid of half a turn). 

Examples of Mr. Crompton’s standard or 
‘*trader” dynamosare shown here. Mr. Crompton 
retains the ring form of armature for two-pole 
machines, and in this pattern he retains the 
closed magnetic circuit or consequent pole system 
for the fields ; though the practice of the Conti- 
nental builders, as exemplified by the Frankfort 

“xhibition, tends so strongly to-vards drum arma- 
tures in horseshoe fields for two-pole machines. 
Very special interest therefore centres around Mr. 
Crompton’s dynamos, as he is so well known not only 
as a successful builder, but as an investigator re- 
garding losses in the dynamo. 

Mr. Crompton’s normal type of dynamo has 
fields consisting of rather thick forged bars set as an 
upright rectangle on a cast bedplate. Four wind- 
ings serve to energise the fields so as to bring 
consequent poles to the parts where the bars are 
thinned on the inside by the boring which forms 
the tunnel for the armature. The top yoke con- 


necting the fields is forged iron, while the bottom 
yoke forms part of the 


plate. From this bed. 





plate the standards for the bearings rise as round 
pillars, so that there is no magnetic connection be- 
tween the fields and the bearings except at the 
bottom dead point or yoke. The ring armature 
is wound on a laminated core supported by alumi- 
nium bronze spiders, these spiders being set on an 
iron (or steel) spindle rather large in proportion to 
the clear way through the ring. The smaller ma- 
chines have ordinary wire-wound rings, the medium 
machine, rings wound with several strands in 
parallel, and the larger machines have rings in 
which the surface conductors are the twisted and 
compressed bars with which Mr. Crompton’s name 
is associated, these being designed to reduce the 
Foucault currents. These bars are formed segmen- 
tally so as to use the surface of the ring to full 
advantage, and the connection pieces passing 
through the ring are solid — staple-shaped 
ieces, fitted so as to utilise the space; but, as 
efore intimated, Mr. Crompton has no objection 
to bring the interior conductors of the ring rather 
near to the iron spindle. As a fine specimen 
of armature design and execution we may men- 
tion the ring of Mr. Crompton’s 40 kilowatt 
dynamo in the machinery room, driven by a 
Crossley gas engine. Among other duties, this 
dynamo has to charge a battery of 56 cells of the 
Crompton-Howell storage battery, in which porous 
cast-lead plates are ‘‘ formed” on the Planté sys- 
tem. This battery is in rectangular glass cells 
124 in. by 134 in., and 12 in. deep, containing 
17 plates 8} in. square, separated by celluloid 
strips. Each cell stands on a wood slab, this 
latter being supported on four small glass insulators 
with oil chambers. The capacity of this battery is 
stated as 300 ampére-hours, and its maximum rate of 
discharge as 170 ampéres. On each plate is a cast 
lug, and a set of lugs from each cell passes right 
and left to a connecting girder of lead; these 
girders being supported between the cells on 

rcelain shed insulators. In front of the cells 
which were not fully set up at the time of our 
visit) is to be placed a central station switching 
system on a vertical slate slab 9 ft. by 5 ft. Small 
switch tables, with typical switches, are shown at 
the space (No. 1) in the south nave ; and, as an 
example of careful design and construction, we 
may refer to a switch intended for a current of 
3000 amperes, in which the closely packed lami- 
nated bridge can be tightened by an adjusting 
screw so as to bear with any required force on the 
inner circumference of the interrupted ring, which 
forms the two points of the circuit to be connected. 
Another switch on the same table is a twelve-way 
battery regulating switch, in which one end of the 
laminated bridge travels round the lower surface 
of a horizontal ring, while the other end of the 
bridge takes in succession the 12 contact studs. 
The bridge is provided here with Ayrton and 
Perry’s resistance and supplementary brush for pre- 
venting the short-circuiting of a cell when two studs 
are connected by the bridge-end. The long handle 
of this operates on a ratchet wheel, and is provided 
with a tumbler pawl for backward or forward 
movement. Other representative switches and a 
falling-bar cut-out, which breaks the circuit on the 
current falling below a certain minimum, are shown 
on the other table. 

In the south nave Messrs. Crompton show an 
electric jib crane, which we propose later to de- 
scribe in detail, so now we may merely refer 
to the motor as along ring armature in horseshoe 
top-gap wrought-iron and compound wound fields, 
In the south nave are also two Admiralty pattern 
projectors, one mounted ona small tower. There 
are also several small motors (mostly shunt or com- 
pound wound) which are to drive small machines. 
These motors, as well as the crane, will take cur- 
rent from the 40 kilowatt dynamo, or the Crompton- 
Howell storage battery, as may be convenient. 

Another installation shown by Messrs. Crompton 
in the machine room consists of a 4-pole dynamo 
coupled to a Willans II engine, the duty of the 
dynamo being 600 ampéres at 420 volts. Another 
feature of Sesims. Crompton’s exhibit in the 
machine room is a section of their system of mains 
in concrete culverts. Bare copper bands are 
stretched over glass or porcelain insulators, sup- 
ported in sets at from 10 to 20 yards apart, each 
set of insulators being in an enlargement of the 
culvert, or under a movable cover, the edge of the 
cover dipping into a groove in which is a packing of 
tarred hemp. At intervals, or at points where a 
straight line is deviated from, the copper bands are 
retained in a stretched condition by a very simple 








and efficient device, which will be made clear by 
the accompanying diagram. It consists of a metal 
bridge having a rectangular hole through which 
the copper band passes, and where it is held tight 
by set screws. This bridge rests against a vertical 





plate of cast-iron set in the concrete and having a 

erforation through which the copper main passes, 
but between the plate and the bridge are two 
porcelain insulators as shown. The bars are tinned 
at the ends, and connected where required by 
clamps, such as that shown at the right side of the 
sketch. 

Before passing on to the remaining exhibits in 
the south nave it may be mentioned that the general 
steam supply is from a _boiler-house where Messrs. 
Davey, Paxman, and Co. have set up a battery of 
eight steel locomotive type boilers, and a tubulous 
boiler which presents some points of special interest. 
The battery of locomotive type boilers has a total 
heating surface of 5640 square feet, and the working 
pressure is 140 1b. to the square inch. The feed 
pumps are by Mr. A. G. Mudford, of Colchester. 

The tubulous boiler stands on the opposite side 
of the boiler-house and contains about 1672 square 
feet of heating surface. There are no end chambers 
covering the whole system of tube ends, but instead 
of these there are vertical trunks of such width as to 
only take one tube. The tubes are set in three groups 
circuited together ; each group having its own system 
of end trunks. The water level is near the middle 
of thecentral tube system, so that the upper tubes act 
as a steam reservoir and superheater, or chamber 
for drying the steam. The outflow of steam takes 
place from each one of the top set of vertical trunks 
by a rather small bore S-shaped tube, all these tubes 
delivering the steam into a transverse tube or sepa- 














rator of small diameter (about 6 in.). The device for 
closing the holes in the narrow vertical end-trunks 
is worthy of special notice, and is represented by 
the accompanying engraving, and is applicable to 
such openings in boilers as manholes or mudholes. 
When no lining is used the circular door will just 
pass through the opening, as the largest diameter of 
the taper door is a trifle smaller than the least 
diameter of the coned opening in the trunk; but 
after having passed the door through into the trunk, 
a copper lining is sprung in and placed in position, 
asshown. This gives sucha distance between the 
coned surfaces that the door will no longer pass 
outwards. It will be noticed that the degree of 
tapering of the door and the hole do not quite 
correspond, so that the tightness of the joint shall 
be — on the inside edge. This joint can be 
broken and re-made in a few seconds, and its tight- 
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ness is a matter of practical certainty with ordinary 


care. 

The tubulous boiler is to supply steam to a triple- 
expansion Windsor vertical engine by Messrs. Davey, 
Paxman, and Co. ; cylinders 12 in., 18} in., and 30 in. 
in diameter respectively, with a stroke of 18 in., 
speed 140 per minute; this engine is coupled 
direct to an 8-pole Kapp dynamo having a duty of 
130 kilowatts. 





LONDON SOCIETIES.—No. XX. 
Tue Royat Instrrution—continued, 

THE decomposition of potash and soda, and the 
discovery of the metals potassium and sodium, is 
recorded in Sir Humphry Davy’s own words in a 
lecture which he delivered at the Royal Institution 
shortly after his discovery (the manuscript of which 
lecture is still in existence). After pointing out 
that all compounds, known to be such, he had 
been able to ‘‘decompound” by electricity, he 
stated that ‘‘an agent . which even the firmest 
aggregation was destroyed it was easy 
to conceive might evolve new elements ; and, on the 
electro-chemical theory, the powers on which com- 
position depend must be limited, whereas the 
powers of our artificial instruments were capable 
of indefinite increase. Awe The first sub- 
stance that I made a subject of experiment was 
potash, the vegetable alkali. Many vague and un- 
founded notions had been formed of the nature 
and composition of this body. It had been sup- 
posed, by some of the Italian and French chemists. 
to consist of lime and hydrogen. By others it had 
been regarded as containing nitrogen. The sus- 
picion strongest in my mind was that it might con- 
sist of phosphorus, or sulphur united to nitrogen 
Aaa and, as there were no known com- 
binations of these with nitrogen, it was probable 
that there might be unknown combinations. In 
my first trials on potash I used strong aqueous 
solutions. Dry potash is a non-conductor; I 
then employed fused potash; and, in this in- 
stance, inflammable matter was developed. Then 
a piece of potash moistened ; and, to my great 
surprise, [ found metallic matter formed. October 
6th.—This matter instantly burnt when it touched 
water—swam on its surface, reproducing potash. 
In dry oxygen gas, likewise, it burnt into perfectly 
dry potash. Soda was decomposed in the same 
manner - When I had discovered in so 
unexpected a manner that potash and soda were 
metallic oxides, all the former analogies became 
strengthened to a degree that the question of the 
nature of the earths was of very easy solution ; but, 
though so much more like metallic oxides than the 
fixed alkalies, yet I found much more difficulty in 
effecting their decomposition.” 

The arrangement of the experiment, by which 
this classical discovery was made, is given in Davy’s 
own handwriting in his laboratory note-book, which 
is at the present day one of the most treasured 
relics in the archives of the Royal Institution, and 
the following is a copy of the note, the illustration 
being a fac-simile of his explanatory sketch. 

‘*When Potash was introduced into a tube 
having a platina wire attached to it, so, & fused 





into the tube so as to be a conductor, i.e., so as to 
contain just water enough though solid—and in- 
serted over mercury, when y® Platina was made 
neg.—” ‘*No gas was formed & the mercury be- 
came oxydated— 

“‘& a small quantity of the alkaligin was produced 
round the plat. wire, as was evident from its quick 
inflammation by the action of water.” 

‘‘___When the mercury was made the neg: gas 
was developed in great quantities: from the pos. 
wire & none from the neg. mercury & this gas 
proved to be pure oxYGENE—Cap! Expt ”— 

‘*proving the decomp® of Potash.” —H. Davy. 

The above document, which is signed in pencil 
at the foot ‘‘ H. Davy,” is not very lucid as to the 
details of the arrangement, but Dr. Paris, who 
was a personal friend of Davy’s, in reference to 
this experiment, says that the tube was about the 
size and shape of a thimble, into which was fused 





a platinum wire which jpassed through the closed 
end. A piece of pure pctash was placed in this 
tube and fused into a mass, in which the wire was 
imbedded, so as entirely to protect it from the 
action of the mercury. Upon cooling, the fused 
potash became solid, but contained enough water 
to make it a conductor of electricity. The tube 
was then filled with mercury and inverted over a 
trough containing mercury; and when so arranged, 
the wire and the mercury were connected alternately 
with the positive and negative poles of the battery. 

The Bakerian lecture of November 12, 1807 (at 
which time he held the office of Secretary to the 
Royal Society), with all its perspicuity and masterly 
handling, was written while its author was in a 
feverish state of bodily and mental exhaustion, the 
prelude of a very serious illness which nearly cost 
him his life. He took to his bed four days after 
the lecture was delivered, and it was not until the 
end of February that he could be regarded as con- 
valescent. He himself attributes his illness to 
typhus fever contracted during a visit to Newgate 
prison, made with the object of suggesting means 
for disinfecting the building in which fever was 
raging, but the physicians who attended him took 
a totally different view, and attributed his illness 
to over fatigue and mental excitement, the result 
of his close application to research and the conse- 
quent excitement of the successful results and 
discoveries. 

While Davy, who was at this time on the very 
highest pinnacle of popularity and esteem, was 
struggling between life and death, the popular inte- 
rest in his condition was intense, and the doors of the 
Royal Institution were daily besieged by inquirers 
anxious to see the latest bulletins, which were 
posted up three times a day. The course of lectures 
announced to be delivered by Professor Davy had, 
of course, to be abandoned, and in their place the 
Rev. T. F. Dibden, the eminent bibliographer, 
gave a course on English Literature, and in his 
opening lecture (delivered on January 13, 1808), 
after announcing the serious illness of Professor 
Davy, whose place he was then occupying, he gave 
a short accountof thegreat discoveriesof Davy which 
had been made in the interval since the last session 
of the Institution, and concluded with the following 
eulogium: ‘‘ Mr. Davy’s name, in consequence of 
these discoveries, will be always recorded in the 
annals of science amongst those of the most illus- 
trious philosophers of his time. His country with 
reason will be proud of him, and it is no small 
honour to the Royal Institution that these great 
discoveries have been made within its walls; in 
that laboratory, and by those instruments, which, 
from the zeal of promoting useful knowledge, have, 
with so much propriety, been placed at the disposal 
and for the use of its most excellent Professor of 
Chemistry. . . . . To us and to every en- 
lightened Englishman, it will be a matter of just 
congratulation that the country which has produced 
the two Bacons, and Boyle, has in these days 
shown itself worthy of its former renown by the 
labours of Cavendish and Davy.” 

Dr. Dibden’s remarks, some of which we have 
just quoted, were considered by the Board of 
Managers of such interest and importance that 
they were ordered to be printed separately and 
distributed to the members. It is somewhat re- 
markable, however, that Dr. Dibden in referring to 
eminent English men of science who had preceded 
Davy, while he mentioned Francis Bacon, should 
have omitted the name of his contemporary Gilbert, 
and while he referred to Robert Boyle he omitted 
all reference to Sir Isaac Newton, who lived at the 
same time. 

The first lecture by Davy after his recovery was 
delivered on March 12, 1808, being the first of a 
course on electro-chemical science, and during the 
whole of that spring he was at work with a 
battery of 420 pairs of plates in the decom- 

osition of muriatic, or, as it is now called, 
(eacoohieate acid ; and, in the following June 
he read a paper before the Royal Society, ‘‘On 
Electro-Chemical Researches on the Decomposition 
of the Earths; with Observations on the Metals 
obtained from the Alkaline Earths; and on the 
Amalgam procured from Ammonia.” In this re- 
search he found himself hampered for want of 
sufficient battery power to produce decisive and 
satisfactory results, and he applied to the Board 
of Managers to invite subscriptions from the 
members of the Royal Institution for the purpose 
of ‘‘ constructing a powerful battery worthy of a 
national establishment and capable of promoting 





the great objects of science.” No sooner was the 
appeal circulated than the money came in, and the 
great battery was constructed ; it consisted of two 
hundred sets of cells, ten porcelain cells in each 
set, each plate having an area of 32 square 
inches ; so that the battery consisted of 2000 pairs 
of plates, having a total surface of 128,000 square 
inches. The exciting liquid of this battery was 
diluted nitric acid in the proportion of 1 part of 
acid to 60 parts of water. 

Throughout the rest of the year (1808), i.e., 
from July to December, Davy was working with 
this analytical instrument in attempts to break up 
many substances, as he had been enabled to de- 
compose potash and soda. His laboratory notes at 
the time show him to have subjected diamond and 
carbon, sulphur, ammonia, nitrogen, hydrochloric 
and fluoric acids to the action of the electric cur- 
rent, and on July 12 he records having ‘‘ decom- 
posed some of the earths by iron wire with the 
happiest results,” and it is an interesting fact, 
regarded in the light of modern chemistry, that, in 
a letter written at this period to his friend Mr. 
Children, he expresses the hope that ‘‘ he would be 
able, when next he saw him, to show him nitrogen 
as a complete wreck, torn to pieces in different 
ways,” his idea, at that time, being that nitrogen 
was a compound of oxygen and some metallic base. 

Besides having isolated potassium and sodium, 
Davy, in the laboratory of the Royal Institution, 
separated from their oxides the metals calcium, 
magnesium, barium, and strontium (to all of which 
he gave the names), the two last he obtamed only 
in an impure condition ; it was left to Bunsen and 
Matthiessen to obtain these metals in a pure state, 
which they did in 1855, nearly half a century after 
Davy’s investigation. 

In December of the same year Davy delivered 
his third Bakerian lecture before the Royal Society, 
being ‘‘ An account of some New Analytical Re- 
searches on the Nature of Certain Bodies, parti- 
cularly the Alkalies, Phosphorus, Sulphur, Car- 
bonaceous Matter and the Acids hitherto uncom- 

ounded, with General Observations on Chemical 

heory.” 

To that lecture he contributed, in February, 1809, 
an appendix, in which he showed himself to be still 
sanguine as to the possibility of decomposing nitro- 
gen, and he gave the results of further researches on 
the nature of ammonia, phosphorus, sulphur, car- 
bon, and the diamond, as well as on the constituents 
of boracic, fluoric, and hydrochloric acids. 

During the remaining five years of Davy’s pro- 
fessorship atthe Royal Institution, he communicated 
six important papers to the Royal Society, including 
the Bakerian Lecturesfor1809 and 1810. The follow- 
ing are the titles of these communications : 1. The 
Bakerian Lecture for1809. ‘‘ Onsome New Electro- 
Chemical Researches on various objects, particu- 
larly the metallic bodies from the Alkalies and 
Earths ; and on some Combinations of Hydrogen” 
(read November 16, 1809). 2. ‘‘ Researches on 
the Oxy-Muriatic Acid, its Nature and Combinu- 
tions ; and on the Elements of Muriatic Acid ; 
with some Experiments on Sulphur and Phos- 
phorus, made in the Laboratory of the Royal In- 


stitution” (read July 12, 1810). 3. The 
Bakerian Lecture for 1810. ‘‘On some of 
the Combinations of Oxy-Muriatic Gas and 


Oxygen, and on the Chemical Relations of those 
Principles to Inflammable Bodies” (read November 
15, 1810). 4. ‘* On a Combination of Oxy-Muriatic 
Gas and Oxygen Gas” (read February 21, 1811). 
5. **On some Combinations of Phosphorus and 
Sulphur, and on some other Subjects of Chemical 
Enquiry” (read June 18, 1812). 6. ‘“‘Ona New 
Detonating Compound ; in a Letter to Sir Joseph 
Banks, Bart., F.R.S.” (read November 5, 1812). 
All these papers were published in the Philoso- 
phical Transactions and record the results of an 
enormous amount of research, results not confined 
wholly to chemistry, for they touched upon great 
cosmical questions, the causes of Volcanic action and 
Heat, and treated of some of the great problems 
of Geology. 

During the whole of this period Davy was, more- 
over, delivering course after course of lectures, in 
the theatre of the Royal Institution, to crowded 
and delighted audiences upon chemical, physical, 
and geological subjects, and the Royal Institution 
became, in consequence, the most popular, fashion- 
able, and prosperous resort in London. 

In the year 1810, Davy, at theinvitation of the 
Dublin Society, delivered a course of lectures in 
the new laboratory of that Society upon ‘‘ Electro- 
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Chemical Science,” and this was followed by a 
course delivered in the same place upon the ‘‘ Ap- 
plication of Chemistry to Agriculture.” The first 
lecture was delivered on the 8th, and the course ter- 
minated on the 29th of November, and the Society 
presented to him an honorarium of 500 guineas. 
The success of these lectures was so great that 
Davy was invited to give another course before the 
Dublin Society the following year. He accepted 
this invitation and gave two distinct courses of lec- 
tures, one on ‘‘The Elements of Chemical Philo- 
sophy,” and the other on ‘‘ Geology.” So great was 
the rush for admission to these lectures that the 
whole of the 550 tickets were sold within the first 
week, although their price was 2 guineas each, 
and, after all had been distributed, people were 
offering 10 and 20 guineas for single tickets. For 
this course the Dublin Society presented Davy 
with the sum of 7501., and the Provost and Fellows 
of Trinity College conferred on him the degree of 
LL.D. honoris causd ‘‘as an expression of the 
high admiration which his eminent scientific merits 
had so universally commanded.” 

On the 8th of April, 1812, at a levée held at 
Carlton House, Humphry Davy was knighted by 
the Prince Regent (afterwards George IV.) Sir 
Humphry Davy was the first person who had been 
knighted during the Regency. 

The day after his knighthood Sir Humphry 
Davy gave his last lecture at the Royal Institution, 
and two days after that, that is to say, on the 11th 
of April, 1812, he married Mrs. Appreece, the 
widow of Shuckburgh Ashby Appreece, Esq., and 
the daughter and heiress of Mr. Charles Kerr, of 
Kelso, through whom he became possessed of a 
considerable fortune. During the next few months 
he was engaged on his work, the ‘‘ Elements of 
Chemical Philosophy,” which he dedicated to Lady 
Davy, and which was published in June, 1812. 
This work created a great sensation at the time, and 
is certainly rather advanced than elementary, for it 
gives the then state of advanced chemistry, and 
treats elaborately upon the special subjects with 
which his own name will ever be associated. 

On the 5th of April, 1813, a general monthly 
meeting of the members of the Royal Institution 
was held, the Earl of Winchelsea being in the 
chair. On that occasion Sir Humphry Davy 
tendered his resignation of his professorship, 
stating that he had no wish or intention of 
giving up his connection with the Royal Insti- 
tution, as he should be happy to communicate 
his researches in the first instance to the Institu- 
tion, and to promote its interests by every means 
in his power. Lord Spencer then moved, and 
Lord Darnley seconded, a vote that ‘‘ the thanks 
of the Institution be returned to Sir Humphry 
Davy for the inestimable services rendered by him 
to the Royal Institution ;” and they further moved, 
‘*That in order more strongly to mark the higher 
sense entertained by this meeting of the merits of 
Sir Humphry Davy, he be elected Honorary Pro- 
fessor of Chemistry.” These resolutions were 
passed unanimously, and the chairman having de- 
clared the Professorship of Chemistry vacant, Mr. 
William Thomas Brande, F.R.S., was nominated 
as a candidate for the oflice with a salary of 2001. 
per annum, and on the 7th of June the appoint- 
ment was confirmed. 

Thus Sir Humphry Davy, at the age of thirty- 
five, terminated his active connection with the 
Royal Institution, which hal covered a period of 
twelve years, but which had, during that short 
time, raised the Institution from little more than 
a Mechanics’ Improvement Society to the most 
popular and valuable scientific Institution in the 
world, 








NOTES. 

Prize Prosects ror A CenTRAL Power Station. 

Tue Société Industrielle, of Mulhouse, Alsace, 
offer a medal and a prize of one hundred pounds 
sterling for the best memoir on the subject of the 
distribution of power from a central station, having 
special regard to the industrial district of Upper 
Alsace. This memoir must be accompanied by a 
fairly complete project ; it must enter into the 
details of construction of the motors and of the 
distribution of the power. The probable expenses 
must be set forth as exactly as possible, as well as 
the comparative cost per horse-power at the point 
of application by the new method of distribution, 
and by the present local methods. These figures 
must be based on the data of present and past in- 





stallations, and the project must include at least 
5000 horse-power. It is estimated that the steam 
engines in Mulhouse and its immediate environs 
represent 20,000 horse-power. If the projects re- 
ceived are in no case satisfactory, the value of the 
prize will be diminished, which if two or more are 
of equal and sufficient merit, the prize will be 
divided. The 15th of next May is the last day for 
the reception of projects, which must be addressed 
to the President, La Société Industrielle de Mul- 
house, Mulhouse, Alsace, Germany. 


Detectine Fiaws In METAL. 

A new instrument calied the ‘‘schiseophone ” 
has been lately invented by Captain de Place (a 
French officer). The object of the instrument is 
to reveal the presence and the place of any blow- 
holes, flaws, cracks, or other defects which may 
exist in the interior of a piece of metal. When 
these defects are very great, the blow of a hammer 
on the piece of metal soon betrays their presence, 
but for small blow-holes, although these may also 
be very dangerous, there is not enough difference 
in the sound given by the hammer striking the 
piece of metal for it to be detected by the ear. The 
schiseophone, however, will enable that difference 
to be heard. The apparatus consists of a pin which 
runs through a microphone of a special construc- 
tion, which, as usual, is put in connection with the 
current of an electric battery. Without giving 
more details of the complicated mechanism of the 
instrument, one can understand that, when the pin 
strikes on a good part of the metal tried, a sound 
is produced, the vibrations of which affect the elec- 
tric current in a certain way and then a certain 
sound can be heard in the telephone attached to 
the instrument. When the pin strikes on a part 
of the metal where there is a defect, the sound pro- 
duced is different ; the microphone, the current, 
and the telephone are then affected differently, and 
the defect existing in the metal is revealed by the 
difference in the sound heard at the telephone. 
The ear must, of course, be used to the different 
sounds to be able to distinguish them; but the 
necessary skill is not very difficult to acquire. 
Trials with this instrument have been carried out 
at Ermont, at the works of the Northern of France 
Railway Company, in the presence of many en- 
gineers, to find defectsin the rails. The telephone 
of the apparatus was placed at a long distance from 
the rails, from which it was also separated by a wall. 
The points where the instrument intimated a 
defect in the metal were carefully noted ; the rails 
were then broken at those places and the defects 
were actually found. 


ProposeD TRIP OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 

A very interesting tour has been arranged for 
the American Society of Mechanical Engineers this 
summer. Starting from New York on Wednesday, 
May 4, such members as may decide to go will be 
taken across the Continent to San Francisco, visit- 
ing many of the most interesting and famous places 
in the States en route. Niagara will be visited on 
the first day of the tour, whilst the second will see 
the party in Chicago, where the grounds and works 
in progress for the Columbian Exposition will be 
inspected. On leaving Chicago the party will pro- 
ceed through the immense plains of Iowa, Ne- 
braska, and Kansas to Colorado Springs, and thence 
over the Denver and Rio Grande Railway to Mani- 
tou Springs, where a day will be spent in visiting 
the many places of interest in the neighbourhood, 
and on the following days other local trips will be 
made. On the eighth day of the tour Salt 
Lake City will be reached, and the day spent 
there, leaving in the evening over the Southern 
Pacific line for Monterey, which will be reached 
on the eleventh day of the trip, and here a stay of 
two days will be made. San Francisco will be 
reached on Thursday, May 19, on the fourteenth 
day from New York. For the return journey 
three alternatative trips may be adopted. Those 
who cannot afford the time for a longer stay will 
return to New York direct, leaving San Francisco 
on the sixteenth day out, and reaching New York 
five days later, making a total of three weeks. 
The terms, inclusive of all fees, hotel, and sleep- 
ing car expenses, meals, &c., will be 240 dols. 
for the round trip from New York. For those 
who are less pressed for time, an alternative 
route has been arranged. Those who adopt it will 
leave San Francisco on the sixteenth day out to 
visit places of interest in Southern California, 
finaliy getting back to New York on the twenty- 





third day out, the cost of the round trip being 
250 dols. For those who can afford still more time, 
a trip to Northern California, Oregon, and Wash- 
ington Territory has been arranged. This party 
will travel back to Chicago by the Northern Pacific 
route, and thence over the Chicago and Grand 
Trunk lines to Niagara, where a train of the New 
York Central and Hudson River Railroad Company 
will be in waiting to carry them back to New 
York, which will be reached on the forty-fourth 
day out. The cost of the round trip in this case 
will be 398 dols. Full particulars of the a 
tour can be obtained from Mr. William H. Wiley, 
treasurer of the American Society of Mechanical 
Engineers, 53, East Tenth-street, New York, or 
from Mr. F. R. Hutton, secretary to the society, 
12, West Thirty-first-street, New York. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 5, 1892. 

Inquiries have been made during the holidays, a 
rather unusual time for making inquiries, for some 
80,000 or 90,000 tons of steel rails at eastern and 
western mills. There are rumours on the market of a 
probable advance in Bessemer pig. Steel billets have 
already been quoted 25 cents higher, and this nominal 
advance at least is attributed to a movement on the 
part of western billet manufacturers to stop cutting 
prices as they have been for the past six months. A 
good many options are out on billets, and it is barely 
possible that within the next few days large con- 
tracts will be placed by buyers in anticipation of 
an advance. Manganese ores have been marked up, 
and ferro-manganese is a little higher. Western steel 
rail quotations are 31 dols., and eastern 30 dols. 
Contracts for the week, 35,000 tons. There is a 
possibility that Pittsburg and Wheeling manufac- 
turers will buy liberally of foreign ore during the 
coming year. Throughout the west the iron trade is 
quiet. Cold weather has now arrived, and active 
operations will be suspended. There are increasing 
indications of a heavy demand for steel rails within 
thirty days, and an advance to 31 dols., it is indi- 
cated here, will be made within two or three 
weeks. Very much depends upon what _pro- 
moters of new enterprises will decide to do. There 
is more or less uncertainty in the minds of investors 
and promoters, whether to push work vigorously early 
in the season, or waitawhile. The heavy output of 
crude iron continues, and is averaging 190,000 tons per 
week. Bar iron mills are fairly busy throughout the 
country, but not at all crowded. Rails continue low, 
and large transactions are reported in a speculative 
way. ei large contracts have been placed 
abroad for beams. The Pennsylvania structural mills 
are crowded with work, and do not fear foreign impor- 
tations. At this point heavy transactions have been 
closed in copper, and the export demand looks pro- 
mising. 





LAUNCHES AND TRIAL TRIPS. 

THE magnificent steamer Rome, built by Messrs. Caird 
and Co, of Greenock, for the Peninsular and Oriental 
Steam Navigation Company a short time ago, went down 
the Clyde for a speed trial of her engines prior to her 
being handed over to the company’s representatives. The 
vessel has been favourably known for some time past in 
the various trades carried on by the Peninsular and 
Oriental Company, and she has, during the last eight 
months, been undergoing a refit at the hands of the 
builders, part of the alterations being the addition of a 
new bow, so increasing her tonnage to nearly 6000 tons, 
and her length by 30 ft. She has also had new machinery 
fitted on the triple-expansion system, the indicated horse- 
power being thereby increased to 6000. She has accom- 
modation for 340 saloon passengers. On the official trial 
a speed equivalent to 18} miles per hour was registered 
on the measured mile, 





The keel of a new vessel, to be named the Fox, has 
been laid down at Portsmouth. She forms one of the 
twenty-nine second-class cruisers designed under the 
Naval Defence Act, and the last to be built of the eight 
which are of an improved type. Belonging to the Astrea 
class, she wil] have 960 tons more displacement than the 
Apollos, and will carry a more powerful armament of 
quick-firing guns. Her length between perpendiculars 
will be 320 ft., extreme breadth 49 ft. 6 in., and her dis- 
placement 4360 tons, with a mean draught of 19 ft. The 
method of protection will not differ from the A pollo class, 
which was descri when we illustrated the Thetis (vol. 
lii., page 475). Her bottom will be sheathed with teak 
and coppered. The engines, which are being constructed 
in the dockyard, will be of the triple-expansion type, de- 
signed to develop 9000 and 7000 indicated horse-power, 
with and without forced draught respectively. In each 
of the two boiler rooms four separate single-ended cylin- 
drical boilers, each weighing 38 tons, will! be placed ; and 
the vessel is designed to carry 400 tons of coal. Her 
maximum speed will be 19.5 knots. The armament of 
the Fox will be composed entirely of quick-firing guns, 
and will consist of two 6-in. guns, eight 4.7-in. guns, four 
6-pounder guns, and one 3-pounder, carried on the upper 
deck, four 6-pounders on the main deck, four .45-in. Nor- 
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denfelt guns on the shelter decks, and one 9-pounder gun. 
The torpedo armament will consist of 18 in. Whitehends, 
and four torpedo tubes will be fitted, viz., two broadside 
on the main deck, one direct ahead through the stem, and 
one direct astern through the sternpost. 


On November 19, 1891, Messrs. S. C. Farnham and Co., 
Shanghai, launched a new steel stern-wheel steamer, 
which they have built for the Indo-China Steam Naviga- 
tion Company, to run between Hankow and Ichang. She 
is a rather remarkable vessel, with a very blunt nose like 
a whaleback, flat bottom and straight sides, her dimen- 
sions being: Length, 200 ft. ; beam, 40 ft. ; depth of hold, 
8 ft. ; and height between main and upper decks, 7 ft. 6 in. 
She will be of very _ draught and large capacity. She 
is being engined by the builders, and it is expected she 
will make 10 knots. On leaving the ways she was 
named Chang Wo. 





The arrival at the port of Brussels, on the 6th inst., of 
the steamer City of London, the largest vessel that has 
- passed through the Willebroeck Canal to that town, 

as excited much enthusiasm in the Belgian capital. 

public commission has been making inquiries and de- 
ciding upon a scheme for the deepening and improve- 
ment of the canal, with a view to the raising of the 
necessary capital, but Messrs. D. G. Thomas and Sons, 
of London, and M. Camille Verstraeten, of Brussels, the 
owners of the City Line, evidently believing that the 
efforts will not result in any definite step at an early 
date, have had built for them by Messrs. Schlesinger, 
Davis, and Co., of Newcastle-on-Tyne, the steel steamer 
City of London. She is of the largest dimensions 
capable of entering the present Willebroeck Canal, her 
length over all 140 ft., extreme breadth 23 ft. 74 in., 
depth 12 ft. 6 in., gross tonnage 351 tons, deadweight carry- 
ing capacity 340 tons, and a mean draught of 10 ft. 3 in. 
The engines were built by the North-Eastern Engineer- 
ing Company, and are of the triple-expansion type. 
The engines will drive the City of j pate at a speed of 
93 knots per hour. 





NOTES FROM THE NORTH. 
Guasacow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in hematite pig iron last Thursday forenoon, 
when the prices ruling were about the same as those of 
the previous day. A few lots of Cleveland pigs were also 
disposed of, the price being firm at 14d. per ton higher. 
No business took place in Scotch warrants either fore- 
noon or afternoon. Hematite iron was 2d. per ton lower 
in the afternoon, and the closing settlement prices were— 
Scotch iron 47s. per ton; Cleveland, 38s. 14d. ; hematite 
iron, 48s. per ton. The event of Thursday was the issu- 
ing of the Scotch Pig-Iron Trade Association’s annual 
statistics of the trade. So far as Scotch iron is con- 
cerned, the figures were, of course, the same as those 
issued by the Ironmasters’ Association on Tuesday of 
last week. The brokers’ report, however, showed that 
there had been a very large increase in the imports of 
English pig iron into Scotland during the past year, which 
amounted in all to 700,000 tons, compared with 435,000 
tons in 1890, thus showing an increase of 265,000 tons. In 
the ironmasters’ returns the decrease in home consumption 
and exports together was 512,535 tons ; but the increase 
of 265,000 in the imports from England considerably 
modified that unsatisfactory result, and reduced the 
aggregate shrinkage in the trade to 247,535 tons. The 
increase in English imports was due to the extended use 
of hematite iron in the steel works, more especially 
during the time that the Scotch blast furnaces were out 
last year. Friday’s market opened quiet, and prices 
were easier in sympathy with stocks. At the lower 
quotations, however, a good business sprang up, and 
prices recovered and closed strong. There was a better 
demand for Scotch warrant iron, 2500 tons of which 
were sold at 47s. per ton, and buyers and sellers closed 
as on the previous day. Hematite iron was also active 
at 4d. per ton decline, one lot of 5000 tons and several 
smaller lots, aggregating about 15,000 tons, being done, 
and the close was 4d. per ton under Thursday’s final 
price. Cleveland iron was also fairly active, opening 1d. 
per ton down, and closing 1d. per ton up on theday. The 
business transacted during the day was something more 
like that of old times, and gave some encouragement to 
brokers, who closed last year in a very despondent mood. 
The settlement prices at the close were—Scotch iron, 
47s. per ton; Cleveland, 38s. 14d.; hematite iron, 
47s. 104d. per ton. It is probable that about 30,000 tons 
of all kinds of pig iron changed hands during the day. 
There was a quiet and even rather dull tone in the iron 
market on Monday morning, and only a small demand 
was reported. Some pronounced selling of Cleveland by 
a leading firm did not improve the feeling. The 
small shipments of hematite iron had a depressing effect. 
Values were not much altered, but buyers were indisposed 
to come forward at the decline. A considerable amount 
of business was done in hematite iron in the afternoon. 
Scotch iron also changed hands rather more freely—but 
at the old figure. The tone was extremely flat, owing to 
the selling being done by leading houses. A fair quantity 
of three-month iron was sold, while a number of ‘* plants” 
were put out. The settlement prices at the close were— 
Scotch iron, 47s. per ton; Cleveland, 38s.; hematite 
iron, 47s. 6d. per ton. A rather firmer tone was 
shown in the market yesterday forenoon, but busi- 
ness was extremely quiet in all directions. After 
the smart drop of Friday and Monday sellers of 
hematite iron were not so numerous as they were 
lately. The steady support accorded to the Cleveland 
market also tended to improve the tone of the general 
market. Scotch iron was done at 47s. 114d. per ton, 








Thursday’s ‘‘fixed” and hematite iron improved about 
13d. perton. The sale of 5000 tons of hematite iron in 
one line by a prominent firm constituted the bulk of busi- 
ness done in the afternon. Cleveland was bid up a little 
near the close without much iron changing hands. At 
the close the settlement prices were—Scotch iron, 47s. per 
ton; Cleveland, 38s. 14d.; hematite iron, 47s. 74d. 
per ton. The market was quiet, but rather firmer 
this forenoon, when about 5000 tons of warrants, 
chiefly hematite iron, changed hands. Cleveland was up 
4d. per ton and hematite iron 1d. per ton. No business 
was reported in Scotch iron. In theafternoon the market 
was rather easier, Cleveland pigs declining 14d. and 
hematite iron 4d. per ton. The following are some of the 
prices of makers’ No. 1 special brands: Clyde, 54s. per 
ton; Calder, Gartsherrie, and Summerlee, 54s. 6a. ; 
Langloan, 55s. ; Coltness, 56s. 6d. ; Glengarnock (shipped 
at Ardrossan), 55s. ; Shotts (shipped at Leith), 57; Carron 
(shipped at Grangemonth), 56s. 6d. per ton. here are 
at present 73 blast furnaces in actual operation this 
week, five being out temporarily for repairs, At this 
time last year only six were blowing. The shipments of 


A| pig iron from all Scotch ports last week amounted to 


5426 tons, against 3986 tons in the corresponding week of 
last year. They included 217 tons for the United States, 
150 tons for Australia, 185 tons for France, 605 tons for 
Italy, 221 tons for Holland, 170 tons for Belgium, smaller 
cara for other countries, and 3728 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 502,078 tons yesterday afternoon, 
as compared with 500,785 tons yesterday week, thus 
showing for the week an increase amounting to 1293 tons. 


Institution of Engineers and Shipbuilders in Scotland. 
—The ordinary monthly meeting of the Graduates’ Section 
of this Institution was held last night, when Mr. Robert 
Watson read a paper on ‘* Condensation in Steam Engine 
Cylinders,” which was followed by a discussion. 


Royal Scottish Society of Arts.—At a meeting of this 
Society, held in Edinburgh on Monday night, when Mr. 
Alexander Leslie, C.E., president, read a most interesting 

per on ‘‘ Deacon’s Waste Water Meter,” of which he 

as now had a very extensive experience in Edinburgh. 
The paper led to along and animated discussion. One 
of the speakers stated that the Edinburgh and District 
Water Trustees were considering the advisability of 
putting the whole of Edinburgh under the Deacon meter 
system, which another speaker characterised as an irritat- 
ing toy. That gentleman also said that they could never 
cure defective fittings, and he held that the authorities 
were putting off what they should really face, and should 
give an abundant water supply at once. 


The Late Mr. George Mackenzie of the Singer Company. 
—Information has been received here from America by 
cable of the death of Mr. George Ross Mackenzie, ex- 
president of the Singer Manufacturing Company. Until 
some three years ago, when he gave up his official con- 
nection with the concern, Mr. ake was for many 
years the practical head of the Singer Company, and it 
may with perfect justness be said that it was under his 
active rule that it attained to its present enormous 
dimensions, 


Shipyard Appointments.—The post of general manager 
of Messrs. Barclay, Curle, and Co.’s shipyard at White- 
inch, rendered vacant by Mr. Williamson’s recent ap- 

intment at Portsmouth Dockyard, has been given to 

r. Andrew M‘Lean, Jun., who was formerly head 
draughtsman. He is the son of the leading partner of 
the firm Sir Andrew M‘Lean.——-Mr. W. A. Tilburn, lately 
in the service of the London and Glasgow Shipbuilding 
and agreeing Comteny has been appointed to the 
managership of Messrs. Green’s shipyard at Blackwall. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Counties Institution of Engineers.—A general 
meeting of the members of this Institution was held on 
Saturday last in Chesterfield, when Mr. J. A. Long- 
den, of Teversal, took the chair. Referring to the death 
of the late Duke of Devonshire, the following resolution 
was adopted : ‘‘The council and members of the Chester- 
field and Midland Counties Institution of Engineers desire 
to express to his Grace the Duke of Devonshire their sin- 
cere sympathy with him and his family in the great loss 
they have sustained by the death of his Grace the seventh 
Duke of Devonshire, who as patron and life member has 
been connected with this Institution of Engineers since 
its formation in 1871.” Various papers were after- 
wards submitted for discussion. The first, by Mr. 
Maurice Leacon, dealt with ‘‘Comparative Experi- 
ments on a Capell and Schiele Fan working under 
Similar Conditions.” A short debate ensued on a paper 
entitled ‘‘ A Geological Sketch of the Town and District 
of Nottingham,” by Mr. George Lewis, of Nottingham, 
prepared for one of the meetings in 1890, The paper 
referred principally to the expected development of the 
Nottinghamshire coalfield. ‘‘ Colliery Depreciation,” by 
Mr. J. Baguola Smith, formed the topic of another paper 
which came up for discussion. The president remarked 
that the writer of the essays suggested that proprietors of 
collieries should annually put away in respect of deprecia- 
tion 2d. for every ton of coal raised. After the recent 
depression in the trade, he (the president) was afraid 
there were few colliery proprietors in a position to fall in 
with that suggestion. hen times were good it was all 
very well, but, unfortunately, the collieries had for many 
years past been in such positions that depreciation had 
been very little thought of. Mr. M. H. Mills (Not- 
tingham) was rather surprised that such a small 
amount should have to be written off for deprecia- 
tion. This, he thought, was a question which ought 





to receive the serious consideration of all interested in 
collieries. The other essays discussed were: ‘The 
Stanton Iron Works Company’s Collieries,” by Mr. J. C. 
B. Hendy ; ‘‘Notes on a Small Electric Plant,” by Mr. 
M. Deacon ; ‘‘Some Notes on Fan Gauges in Connection 
with Fan Testing and Adapting Fans to Mines, and 
Comparison of Fan and -Furnace at Silverhill Colliery, 
Teversal,” by the Rev. G. M. Capell ; and several papers 
under various titles by Messrs. H. Walters, M. WwW. 
Brown, W. Foggin, F. S. Marsh, P. P. Bedson, D. 
Drummond, G. H. Hume, and T. M. W. Wallis on 
explosives and exploders. 


Wages in the Rotherham Stove-Grate Trade. — On 
Saturday members of the National Union of Stove-Grate 
Workers were asked to vote on the following questions, 
which had been submitted to them by the executive of 
the National Union of Stove-Grate Workers: ‘‘ Are you 
in favour of allowing a 5 per cent. reduction?’ ‘ Are 
you in favour of submitting the question to arbitration 
(terms and conditions to be agreed upon by your execu- 
tive)?’ And ‘‘ Are you in favour of resisting any reduc- 
tion whatever?” The greater number of the men in this 
district are employed at Rotherham establishments. The 
wages question has been on hand for several weeks. The 
10 per cent. respecting the granting of which there was a 
tough struggle, was only secured in the spring of 1890. 
The Employers’ Association have intimated that a reduc- 
tion of wages is absolutely necessary. 


Iron and Steel.—No definite move has yet been made 
in the iron trade, but makers of bar report a more cheer- 
ful aspect. Pig is firm at the closing quotations of last 
year; so is Bessemer and Siemens steel. Engineering 
houses appear to be fairly busy, but it is too soon to 
rr gaa authoritatively what will be the course of spring 
trade, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the quarterly 
meeting of the northern iron trade was held in the Royal 
Exchange here and was very thinly attended. There was 
nothing at all to indicate anything unusual, and in fact 
the market was quieter than the ordinary weekly gather- 
ings are as arule. Had it not been that placards on Change 
announced that it was the quarterly meeting many people 
present would not have been aware of the fact. Frequently 
at quarterly meetings firms avail themselves of the facili- 
ties afforded of exhibiting on ’Change their specialities ; 
but yesterday nobody took the opportunity of this mode 
of advertising their goods. The tone of the market was 
anything but cheerful, and very little business indeed was 
recorded, though one or two manufacturers reported a 
rather better inquiry. Buyers, however, were very back- 
ward indeed, and what transactions did occur were only 
for small quantities to meet immediate requirements, 
The general quotation for No. 3 g.m.b. Cleveland pig iron 
was 38s., and there were plenty of sellers at that figure for 
both prompt and forward delivery; a little less than 38s, 
might have been accepted by some firms for a fair order. 
The lower qualities were reported firm, No. 4 foundry, 
which continues in good demand for Scotland, being 
difficult to secure under 37s. 3d. Grey forge was 36s. to 
36s. 3d. Middlesbrough warrants were 38s. 14d. Cash 
buyers with little or nothing doing in them. Mixed num- 
bers of makers’ east coast hematite were steady at 48s. 3d. 
to 48s. 6d. Producers reporting that they had a good deal 
of work on hand. There was nothing new in Spanish ore. 
Rubio was quoted 13s. per ton ex ship Tees, and the 
supply was said to be pretty regular. To-day the market 
was steady, but very quiet, business being almost at a 
standstill. Most of the quotations were the same as 
yesterday, being based on No. 3 Cleveland at 38s, 
Middlesbrough warrants, after touching 38s. 2d., fell to 
38s. 04d., which was the nominal closing cash price of 
buyers, 


The Darlington Steel Works.—We are glad to be able to 
state that operations have this week been recommenced 
at the Darlington Steel Works and a large number of 
men have consequently found employment. The Besse- 
mer shops are in full swing. 


The Fucl Trade.—The fuel trade is steady, though there 
is hardly the demand for coal that there was a few weeks 
ago. On Newcastle Exchange, however, reports are fairly 
satisfactory. Best Northumbrian steam coal is put at 
10s. 3d. f.0.b. ; gas coal is firm at 9s. 6d. ; and household 
coal is quoted 11s. 3d. At Middlesbrough coke continues 
firm, and 13s. 6d. is about the least that will be accepted 
-— blast furnace qualities delivered up to the end 
of June. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The demand for steam coal has continued 
good, and prices have shown a further upward tendency; 
the beat qualities have made 14s. 9d. to 15s.; while dry 
coal has ranged from 13s. to 13s. 6d. per ton. The inquiry 
for household coal has been active ; No. 3 Rhondda large, 
which has become scarce, has been making 13s. 6d. per 
ton. Quotations for patent fuel have shown considerable 
strength. The demand for coke has increased, and 
rices have risen 1s. to 1s. 6d. per ton ; foundry qualities 
ave been quoted at 19s. 6d. to 20s. per ton; and furnace 
ditto, 17s. 6d. to 18s. per ton. Iron ore has ranged from 
12s. to 12s. 3d. per ton. 


Bristol Docks.—The revenue of the Bristol, Avonmouth, 
and Portishead docks last year amounted to 74,3961., as 
compared with 69,6182. in 1890, showing an increase of 
47771. last year. To these figures must be added what are 
known locally as city dues, which amounted in 1891 to 
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21,3651., as compared with 18,6727. in 1890. The total 
dock and city dues combined amounted accordingly last 
year to 95,7611., as compared with 88,290/. in 1890, show- 
pry increase of 74711, last year. e increase in trade 
at Portishead last year was entirely in grain, while at 
Avonmouth and Bristol it was more particularly grain 
than anything else, although there was a satisfactory in- 
crease also of American provisions, timber, and general 
cargoes. 


Barry Dock.—The number of steamers which arrived 
at Barry Dock last year was 1613, representing a net 
tonnage of 1,645,002 tons. The number of vessels which 
sailed from the dock last year was 1622, representing a 
net tonnage of 1,665,111 tons. Including sailing vessels 
the net tonnage shipping which arrived at the dock last 
year was 1,694,227 tons, while the net tonnage of the 
clearances in the same period was 1,754,752 tons. 


Coal Shipments at Cardif.—Last year’s shipments of 
coal from Cardiff amoun to 12,902,842 tons; the cor- 
re aman shipments in 1890 were 12,202,328 tons. It 
follows that the shipments expanded last year to the 
extent of 700,514 tons. 


Milford Docks.—The holders of debenture stock in the 
Milford Docks Company have received a circular to the 
effect that the half-year’s interest due December, 1891, 
will be paid out of the first available profits of the com- 
pany. 

The ‘* Astrea.”—The engines for the cruiser Astrea, 
which are being built at Keyham factory, will probabl 
be completed by September. It is stated that they will 
be the most powerful engines hitherto constructed in any 
Government factory. 


Armour Plates.—Some armour-plate trials, which have 
of late been conducted at Portsmouth, have, it is stated, 
shown that there is a British process that produces plates 
equal, if not superior, to any which have been experi- 
mented with in America. Plates treated by the new pro- 
cess are to be used for the lighter portion of the armour of 
the second-class line-of-battle ships Barfleur and Cen- 
turion, and especially for the shields, behind which four 
29-ton 10-in. guns will be mounted, and for protection to 
ten 4.7-in. quick-firing guns in the battery. 





MISCELLANEA. 

Messrs. R. Botton anp Co., of 110, Leadenhall-street, 
London, are introducing a modification of their cork 
lagging for pipes, in which the sheets are coated with 
asbestos on the side which comes next the hot pipe. 


According tothe Railroad Gazette the Michigan Central 
Railroad is making arrangements for a fast past 
senger trains from Windsor to Falls View, a distance of 
2234 miles without a stop. 


From the returns collected for Ryland’s Iron Trade 
Circular, it appears that the number of furnaces in blast 
in the United Kingdom was 386 on December 31 last, 
an increase of seven on the returns of the previous 
month, 


It is semi-officially reported from Mexico that silver 
ores of a fabulously high grade have recently been dis- 
covered near Tominil, in the State of Durango, about 
44 days’ mule ride from the port of Mazatlan on the 
western coast of Mexico. 


The gross receipts of the 23 principal railways of the 
Uni Kingdom for the week ending January 3 
amounted, on 16, miles, to 1,250,6612., and for the 
corrresponding peri of 1891, on 16,261? miles, to 
1,151,936/., an increase of 284 miles, or 0.1 per cent., and 
an increase of 98,725/., or 8.6 per cent. 


A steamship line between Nassau and the other Bahama 
Islands has mn established under contract with the 
Colonial Government, and a cable is now being laid 
between Nassau and the coast of Florida. It will land at 
Juniper Inlet, and is expected to be ready for operation 
by January 1. 


Messrs. Wheatley Kirk, Price, and Goulty are about 
asking tenders for the purchase of a number of Cornish 

umping engines and boilers, the = rty of the East 
ee ay Water Works Company. Full particulars and 
lithographed plans of the engines can be obtained from 
the above-mentioned firm at 52, Queen Victoria-street, 
London. 


The North-Eastern Railway Company have deposited 
their omnibus Bill for next session, under which the com- 
pany ask for powers to construct just over ten miles of 
new railways and widenings. The amount of additional 
capital proposed to be raised for the purposes of this Bill 
is 1,248,000/., with further borrowing powers not exceed- 
ing 416,0002, 

Denmark has laid down a second-class cruiser, the 
Heimdal, of 1280 tons displacement, which is to be pro- 
vided with Thornycroft boilers, and is to have a speed 
of 17.5knots. She has launched during the past year the 
Geiser, a sister ship to the Heimdal; the Hjalperen, a 
torpedo vessel of 268 tons displacement ; and the Sprin- 

eren, a torpedo boat which has steamed 18.3 knots on 
her trials. 


The experiment in engine making introduced at Sheer- 
ness Dockyard three years ago has been attended with 
such successful results, both as regard cost and efficiency, 
that the Admiralty have instructed the establishment 
with the order for the construction of the machinery of 
the new first-class gunboat Hebe, which is building in 
No. 1 dock. The Hebe is to be fitted with engines of 


3500 horse-power, estimated to propel her at a speed of 
19.25 knots. 


At the last monthly meeting of the Manchester branches 





of the National Association of Colliery Managers, Mr. 
8S. Broome read a paper on ‘‘ Mining Inspection and 
Mine Inspectors.” tn this paper the author protes 
against any lowering of the standard now required for 
the appointment of mine enaperton, who, he maintained 
should be recruited from the ranks of those who had 
been for at least five years managers of a first-class 
colliery. 

The Latin American Department of the World’s 
Columbian Exposition has received information that the 
Republic of Colombia has issued a decree eppcinting a 
commission to e special charge of its display at 
Chicago. The members are all well known and influential 
persons. Carlos Martinez Silva is the president, and 
the other members are Vicente Restrepo, Gonzalo Ramos 
me J. Casas, Carlos Calderon, and A. de 

‘ombil. 


The official returns of the commerce of the Argentine 
Republic for the nine months ending September 30, 1891, 
show an enormous falling off from the imports during the 
same period of the previous year. The average decrease 
is 55 per cent., but the largest decrease is found in 
luxuries and wearing apparel. The fall in wines and 
liquors is more than 75 per cent. (The customs duties col- 
lected during the first nine months of 1889 were 30 per 
cent. less than those collected during the corresponding 
period of the previous year, although there had m an 
increase in the tariff on many articles. 


An official notice has been published announcing the 
opening of the new Cape Government map ogn og e 
main trunk lines from the colonial seaports to the Trans- 
vaal railways will be opened for general goods traffic to 
Kronstad, in the Orange Free State, on February 20. 
Kronstad is 80 miles from the Vaal River and 115 from 
Johannesburg. As Kronstad will be the terminus for a 
very short time only, no special provision will be made by 
the department for storing ‘‘through” goods there. The 
line will be opened for goods traffic to Viljoens Drift, 35 
miles from Johannesburg, at the end of April. Ample 
transport will be available. 


A smokeless powder for heavy guns, the joint invention 
of Professor Charles E, Munro, USN ., and Commander 
T. F. Jewell, who was until lately in charge of the a 
station at Newport, Rhode Island, has been adopted fer 
use in the American Navy. It gives high initial velocity 
without undue pressure, and it is reported to be in every 
way satisfactory, save that at present it requires a rather 
large quantity of ordinary powder to prime it. It is be- 
lieved that this defect can be remedied. The process of 
manufacture is one of the few professional secrets which 
— States Government has decided to keep to 
itself, 


Ata wen ne J of the managing committee of the Frank- 
fort Electri Exhibition, ‘held on December 28, 1891, 
Mr. Sonnemann, the president of the committee, sub- 
mitted a preliminary report on the financial results of 
the Exhibition. The total expenditure amounted to 
1,362,000 marks, while the total receipts were 1,514,000 
marks, showing a clear profit of 152,000 marks. It is 
proposed to dispose of this surplus in the following 
manner: Bonuses and salaries to officials still em- 
ae br ; oe of the official report on the Exhibition 
and of the report of the testing commission ; a bonus of 
15 per cent., previously stipulated by contract, to Herr 
Oscar von Miller, to me toe efforts the success is partly 
due ; repayment of oe Gass of 50,000 marks made by 
the municipality of Frankfort and of the grants made by 
the Frankfort Chamber of Commerce and two private 


persons ; and, finally, repayment of part of the payments 
made by exhibitors Ie Mee of space and supply of motive 
power. 


In the new regulations issued by the French Govern- 
ment for insuring the safety of metallic bridges the follow- 
ing rules are given for determining the admissible stresses 
in the various members: The maximum allowable stress 
in tons per square inch is for wrought iron 


{3 81+ 1.9 minimum cased | 
; *" maximum stress } * 
For steel 

{5,084-2,54 minimum stress) 

* Taaximum stress ) * 
By taking the account of the change of sign when the stress 
changes from tension to compression, the above rules will, 
according to the new regulations, be pew to mem- 
bers subject to ——— stresses. The above rules are 
of course not applicable for determining the stresses in 
long struts. ‘or such the new regulations give no 
definite formule, but we may —— thac for steel and 
for the ordinary struts in which the length does not 
exceed forty times the least transverse dimension, the 
following simple rule: Fixed ends: Maximum permis- 
sible stress in tons per square inch 
= (5 _2L {1 rs minimum stress i. 
r maximum stress 
Rounded ends: Maximum permissible stress 
= {5 - 3h) {1 + Slee ee) 
( r maximum stress 
where L = length of strut in feet, r= least radius of 
gyration in inches. If the stress is alternating, the factor 
{ 1 minimum stress \ 








maximum stress 
should be altered to 
minimum stress ) 
( 2 maximum stress)" 
The United States Bureau of the American Republics 
is informed that, according to instructions issued by the 





Peruvian Government, shippers of 


s to Peru must, 
in future, in making out the consu i 


invoices, comply 


ted | with the following regulations: (1) If the goods weer 


belong to the class of pee gg damasks, cloths, plush 

&c., made of cotton, wool, linen, or silk, the material 
with which such articles are manufactured must be 
expressed in the invoice, and also the length in meters of 
the pieces contained in each package. (2) If the goods 
are shawls, ties, shirts, handkerchiefs, or other wearing 
apparel, the material of which they are made must be 
expressed, and the number of dozens or the quan- 
tities in each package. (3) In the case of fancy articles, 
such as fans and parasols, and also in the case of per- 
fumery, the number of dozens of each must be expressed, 
and the quality of the goods. (4) In the case of paints, 

oils, &c., the quality and class must be expressed, an 

the weight of each drum, keg, barrel, or tin given. 
(5) Nails, screws, and the like are to be entered accord- 
ing to weight of each package, stating their quality. 
(6) Needles, pins, hooks, &c., curtain and picture nails, 
must be entered ae number of grosses, and their quality 
described. (7) Furniture, with the exception of billiard 
tables and pianos, must be fully descri as to material 
of manufacture, and the number of pieces of furniture 
contained in each package given. (8) In the case of 
machinery of any kind, where several parts constituting 
one whole are packed in different packages, it is not 
necessary to give the contents of each, but simply to 
state the number of parts of the machine contained in 
each package, with the is weight of each package, and 
the value of the whole invoice. But when several 
different machines, or tools, or utensils are packed in one 
case, then the contents must be detailed, and the value of 
each package given. (9) In all cases the weight in 
kil mes and value of each package must be declared 
on the invoice. (10) It is recommended that shippers 
be careful to detail as far as possible the goods invoiced. 





Fast Pappie SteamMers.—In the article on ‘‘ Ship- 
a the Clyde District” in our last week’s issue, we 
stated that Messrs. Denny, Dumbarton, were building 
a fast paddle steamer for the Société Cockerill, of Seraing. 
This vessel is for the Belgian Government, and a sister 
ship is being built at the Société Cockerill yard at 
Hoboken, Antwerp. Messrs. Denny’s vessels will be 
larger and faster than the very successful steamers 
Princesse Henrietta and Princesse Josephine, built by 
Messrs. !Denny for the same owners a year or two ago, 
and the engines of which were illustrated and descri 
in ENGINEERING. 





THE Roya Instirut1on.—Professor Victor Horsley, 
F.R.S., will, on Tuesday next, January 19th, give the 
first of a course of twelve lectures on ‘‘The Brain.” Mr. 
A. 8. Murray, LL.D., will, on Thursday, January 21st, 
give the first of a course of three lectures on ‘* Some 
Aspects of Greek Sculpture in Relief,” and Professor 
J. A. Fleming will, on Saturday, January 23rd, give the 
first of a course of three lectures on ‘‘ The Induction Coil 
and Alternate Current nsformer.” The Friday 
sconing, seveteee will begin on January 22nd, when the 
Right Hon, Lord Rayleigh, F.R.S., will give a discourse 
on ‘‘The Composition of Water.” 





THE CARRIAGES FOR THE LIVERPOOL OVERHEAD Ralt- 
way.—The directors of the bb cag Overhead Railway 
Company paid a visit to Birmingham on Monday for the 
purpose of inspecting a carriage which had been con- 
structed for them at the works of Brown, Marshall, and 
Co., Saltley. The pattern carriage exhibited is described 
as a handsome structure, 45 ft. long and 8 ft. 6 in. wide, 
running on bogie wheels, and arranged as regards the 
seating upon the American plan, with a gangway from 
end to end. There are three compartments—one first-class 
forsixteen geen poe and twothird-classcompartments for 
twenty each, with anend compartment for the driver. The 
cars will run by electricity, the motors being’supplied by the 
Electrical Construction Corporation. A central rail will 
convey the current from the generating station, and the 
wheel rails will serve for the return circuit. The seats in 
the first-class compartment are cushioned with deep blue 
cloth, and those in the third-class are of open lathwork. 
The weight of the carriage, including the motor, is 14 tons. 
There are side doors to each compartment. 





AmeErRicAN Raitway Extensions.—The statistics of 
new railway construction in the United States durin 
1891 have now been published. The total new line lai 
was not much over 4000 miles, one authority giving it as 
4168, another as 4093, and a third as 4012 miles. With 
the exception of 1884 and 1885, in one of which years the 
total was about 4000 miles and in the other about 3000 
miles, last year’s total was the smallest since 1878, the 
year before the resumption of specie payments. For 1890 
the new construction was about 5700 miles, for 1889 much 
the same, and for 1888 about 7000 miles. In 1887, the 
maximum year, the total was about 13,000 miles. The 
decline to 4000 miles is very noteworthy, and indicative 
of the inactivity and depression which have prevailed. 
The d miles built in 1891 were distributed among 
249 lines, giving an average of only 17 miles for each, 
from which it appears that the new construction con- 
sisted mainly of short extensions and branches. Of the 
States in which the building has chiefly been done, Penn- 
sylvania is said to lead with 260 miles, Georgia coming 
next with 237 miles, then Wie py with 228 miles, 
South Carolina with 212 miles, New York with 198 miles, 
Montana and Virginia with 188 miles each, and West 
Virginia with 183 miles. Of the new lines iaid 33 per 
cent, are in the south-eastern, 23 per cent. in the north- 
eastern, 18 per cent. in the south-western, 15 per cent. in 
the north-western, and 11 per cent. in the Pacific States, 
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HORIZONTAL BORING AND DRILLING MACHINE. 


CONSTRUCTED BY THE BETTS MACHINE TOOL COMPANY, 





THE machine which we illustrate on this page, has 
been designed by the Betts Machine Company of 
Wilmington, Del., U.S.A., with the object of combin- 
ing the advantages of a lathe with the convenience for 
handling the work of an ordinary vertical drilling 
machine. In boring work on an ordinary lathe it is 
necessary, if the part to be machined cannot be 
mounted on the face-plate, to block it up to the right 
height, a long and tedious job. In the present machine 
the adjustment of the work in a vertical direction 
is effected by screws, whilst a slide rest on which the 
work is bolted provides for the transverse adjustment 
and the feed. ‘The spindles of the machine are fitted 
in long bearings, that at the tail end being adjustable 
so as to be brought up close to the work, by means of 
which deflection is minimised. The driving head is 
fixed as on a lathe, and the spindle is provided with 
all the adjustments common in a drilling machine, 
such as hand and power feed motions, &c. In addi- 
tion to ordinary boring and drilling work, flanges and 
bosses of considerable size can be faced by the use of 
a facing head. The feeds are arranged to give a wide 
cut for the finishing tool, which thus maintains its 
edges fora long time. When desired, a round table 
can be substituted for the rectangular one shown in the 
engraving. The machine shown in our illustration 
is known as the No. 3 size. The main spindle is 5 in. 
in diameter, and has a traverse of 30 in. through its 
cone, which can be increased to 60 in. if required. 
This cone has five steps, intended for a 4 in, belt, 
giving, with the back gear, 15 changes ofspeed. The 
feeds are automatic, and range from +}, in. to ;°,5 in., 
and can be reversed in direction without changing the 
motion of the main spindle. The table for the 
work is 10 ft. long and is raised by two screws 
driven by worm gearing. On top of the table is a 
saddle, which can be traversed along the table parallel 
to the main spindle of the machine. This saddle 
carries a cross table 48 in. by60 in., to which the work 
to be dealt with is bolted. The tables can be lowered 
till the surface of the upper one is 274 in. from the 
centre of the spindle, and by removing the upper 
tables, which are 64 in. thick, this distance can be 
increased to 34in. The weight of the machine all in 
is about 29,000 Ib. 





INDUSTRIAL NOTES. 

THERE are numerous indications in various parts of 
the country that commotions and strife in the labour 
market in the present year will equal, if not surpass, 
those of 1891. No sooner is one difficulty removed 
than another crops up, if not in the same in some other 
trade or branch of industry. Disputes are generally 
more frequentina falling than in a rising market, for 
the simple reason that when oncean advance has been 
conceded there is a strong manifestation of opposition 
to anyreduction. In isolated cases, the officials of the 
union, whose members are affected by the proposed 
reduction, counsel the acceptance of the reduction, or 
a compromise, in order to avert a strike, but even then 
the members usually grumble, sometimes rebel. At 
the present time the disposition to rebel is more 
general and widespread than it ever was before, In 








the coal trade reductions have been assented to in 
South Wales, under the new sliding scale, though not 
without some show of opposition. In Northumberland 
a reduction has been mutually agreed upon, each side 
conceding something so as to avert a strike. Durham 
will probably follow the lead of Northumberland, the 
two counties having much in common. In the ship- 
ping trades a reduction has been accepted in some 
districts, but opposition thereto is threatened in other 
districts. In the boot and shoe trades the whole 
question of the price lists is in imminent danger of being 
reopened, by the refusal of the Bristol men to accept 
the award. Should they continue in an attitude of 
defiance a general lock-out is threatened. In other 
industries the aspect is far from encouraging, especially 
in trades where a decline has already set in, 





The January report of the ironfounders says that 
whilst the year 1891 was not one of adversity, yet it 
was not so prosperous for the trade as that of 1890. 
In reference to the state of trade it states that the 
increase of members on the funds is not more than 
was expected at the season of the year, considering 
the holidays, stock-takings, and repairs, but the sus- 
pensions of work were, in most cases, for a longer 
period than usual. The returns as to the state of 
trade in the several localities show that the number 
of places where industry was very good to slack has 
decreased from 88 in the December report to 79 this 
month, and that 11,532 were enjoying the comparatively 
better conditions last month, as against 10,206 now. 
The number of places where trade was very slack to 
very bad has increased from 29 places last month, 
employing 3668 members, to 38 places, employing 
4085. The difference in the one case affects cea 
1300 men, in the other case about 400 men. Never- 
theless the total increase on donation was only 90, 
from 863 last month to 953 this month; there was 
also an increase of 37 on the sick list, of 9 on the trade 
fund, while there was a decrease of 6 on the super- 
annuation fund, and of one on strike allowance; 
the total on the list was only 12. The total 
number on the funds was 2053, as against 1924 last 
month ; increase 129. The total number of members 
at the close of the year was 15,291, as against 14,821 
at the end of December, 1890. The total balance of 
cash in hand was 53,022]. 3s. 9d., as against 
47,854/. 10s. 5d. at the close of 1890, The total con- 
tributions of the society to the recent carpenters’ and 
joiners’ strike was 440/. Under the new rules which 
came into operation this year, the amount of strike pay 
is increased to 15s. per week for married and single 
alike, the allowance to the wives and children under 
the former rules being abolished. The amount allowed 
to be advanced for fares is also limited, as abuses 
had crept in under the old rules. Some slight changes 
are also made as regards superannuation, 





The January number of The Ironworker’s Journal 
reports that the ‘‘ Midland sheet question ” is settled 
by the adoption of a general price list, which came 
into force on the moc of the present month. The 
extended schedule covers the whole of the trade, in so 
far as it is possible to adapt a standard price list to an 
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industry so varying as the sheet iron trade, Provision 
is made by a special resolution for all extra sizes, and 
conditions of labour not covered by the schedule ; in 
which cases the Wages Board officials have power to 
deal with the several matters that may arise upon 
their individual merits. It is hoped that the incessant 
disputes in this branch of the iron trade in the Mid- 
land districts will be averted by the friendly co-opera- 
tion of employers and employed, and, where this is 
not possible, that all disputes not so settled will be 
mutually arranged by the Wages Board. 


The Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trades of the North of 
England, have appointed a committee of three em- 
ployers and three operatives to confer with the Mid- 
land Wages Board upon the proposed amalgamation 
of the sliding scales, as suggested by the Midland 
Wages Board. By this proposed amalgamation it is 
hoped that the differences and complexities arising out 
of the two scales, and the frequent tendencies to dis- 
putes in the Midland district particularly, will be set 
at rest. The bonus system was invented as a means 
of adjustment, but during the past year there were 
symptoms of discontent when the Wages Board had to 
deal with prices varying in the two districts. At the 
recent meeting for adjusting prices or rates of wages, 
the operatives did not get an advance because prices 
ruled lower in the north. 





The condition of the engineering trades in Lanca- 
shire shows very little variation as yet, It is perhaps 
too early to predicate what changes may take place 
as the year advances. When the stock-takings 
have been completed, and the quarterly meet- 
ings held, it will be easier to indicate the course of 
trade for the first few months of the present year. 
There is still a considerable amount of work in hand, 
of various kinds, in the several branches, but it will 
require a large accession of new orders to keep the 
works generally going at the same speed as in 1891, 
So far there are no signs of any serious labour conflicts 
in any department. But in the cotton trades a move- 
ment is taking place which will affect every other 
industry, namely, the proposal to insist upon all opera- 
tives joining one or the other of the several unions in 
the textile industries. The January report of the 
cotton spinners says: ‘‘ There should be unionism all 
round, and not a soul who works in a cotton mill, or 
about a cotton mill, should be allowed to rest until he 
or she joins the union.” 





In the Sheffield and Rotherham district industry 
has only tardily resumed its activity. The season 
trades being over, the usual stock-taking being general, 
there is no great anxiety to push work forward until 
after the quarterly meetings, except in cases where 
there is a pressure. In many branches of trade 
there is still considerable work, in some cases suffi- 
cient for months to come. In other branches a curtail- 
ment of production is taking place, few of the firms 
engaged in purely local industries caring to make for 
stock to any large extent. Although there are mur- 
murings of reductions in wages, and threats of resist- 
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ance if such should take place, the evil day is being 
staved off, lest any such movement should further 
derange trade in the district. On the whole Sheffield 
has been commendably free from labour disputes for 
some time past—may it so continue. 





In the Cleveland district both the iron trade and 
mining operations have been quiet so far in the new 
year, and, indeed, since the Christmas holidays set in. 
To make matters worse, in so far as labour is con- 
cerned, the Eston Steel Works have again been idle, 
on account, so it is stated, of substantial alterations 
and extensive repairs to the working plant being 
made. Many changes have been introduced under 
the new management, and it is possible that extensive 
developments may take place if the condition of trade 
should turn out to be propitious, There is a con- 
siderable amount of work on hand in the district, 
especially in shipbuilding, engineering, ironmoulding, 
and other branches of trade, but the state of the 
weather, together with the usual quietude at this 
season of the year, for various reasons, have retarded 
any general resumption of activity in many places. 

The Tuthill quarrymen and their employers have 
agreed toa reduction of 24 per cent., after a long period 
oF contention. The employers first sought a 10 per cent. 
reduction ; then they demanded 5 per cent. ; then the 
question was referred to arbitration; referees were 
appointed, but they failed to agree to an umpire; 
finally, the matter was mutually settled by concilia- 
tion, the men’s referee agreeing to accept, on the part 
of the men, 24 per cent. reduction. At the Raisby 
Hall Quarry, where there was some expression of dis- 
satisfaction among the men because the manager con- 
ducted the miners’ agent off the works, the employés 
have formed a union and joined the Miners’ Federa- 
tion in the district. 

In the Birmingham district trade has been quiet, 
ending the quarterly meeting to be held this week. 
3ut there is a tendency to an advance in prices in the 

iron trade generally, the manufacturers declining to 
accept present rates for forward deliveries. The de- 
mands for various kinds of material do not indicate any 
serious decline in trade at the present moment, nor in 
the immediate future. Labour questions are quiet in 
the district, no serious disputes existing in any 
branch. 





The men at the Silverdale Iron Works, Staffordshire, 
had a week’s idleness, owing to some dispute with the 
manager. The operatives’ representative on the Wages 
Board met the men, when it was agreed to resume 
work, the matters to be referred to the Board. Mr. 
Aucott, in addressing the men on strike, said they 
were wrong in suddenly leaving work, even if the 
manager had not behaved rightly in the matter in dis- 
pute. It appears that many of the men are not con- 
tributors to the Wages Board, an abstention which he 
condemned, as the Board sought to do what is right as 
between the two parties—employers and employed. 

The strike of the hobnail makers of Bromsgrove con- 
tinues, and an effort is being made to bring the whole 
of the nailmaking district into line for a stout battle 
for higher wages and better conditions of labour. As 
the workers themselves appear to be in a helpless 
state, outside aid is flowing into theirassistance. The 
union which is being started is mainly the result of 
outside agitation and organisation. The card of mem- 
bership is being issued at a penny, and some 1200 are 
expected to join by the end of the present week. The 
condition of the cottages of these workers is described 
as being deplorable. 

Some of the newspapers allege that the executive of 
the Sailors and Firemen’s Union have decided not to 
oppose the scheme of the Shipping Federation in the 
matter of tickets and certificates, This is not correct. 
No meeting of the executive took place between 
October and Tuesday last, the 12th instant, and 
their sittings are not yet concluded. What the ulti- 
mate decision may be is not yet known, but there are 
indications that no active opposition will be offered to 
the new scheme at present, unless, indeed, it is found 
that the members are seriously endangered by the pre- 
ference system. To what extent the men have accepted 
the new system is not known, or in what manner the 
federation is working the scheme, but no great outcry 
has arisen in regard to it up to the >resent time. 





A very curious complication has arisen over the 
concession of the eight hours in Sunderland, which 
may retard the —— and general adoption of the 
system. The idea of Mr. Short, of the firm of Messrs. 
Short, one of the firms which conceded the eight 
hours, was to have a uniform working day of eight 
hours all the year through, — on Saturdays, which 
was to be a half-holiday as usual, But it appears that 
the men in the district have resolved to seek for a 
short day in winter and a longer day insummer, with 
an average of eight hours taking the year through. 
Mr. Short objects to this proposal, which he thinks 
is disadvantageous to the men. He contends, and 


rightly, that a uniform day, regularly worked during 
the whole year, is more beneficial than a long day in 
summer, and a short day in winter, the tendency of 
the latter arrangement being to induce employers to 
do as little as possible in winter, and to throw all their 
— into the work during the summer months. The 
employer in this case is more thoughtful and patriotic 
than his workmen. Mr. Short states that by working 
51 hours in summer, as the men propose, the employers 
will gain 12 per cent. in time, and consequently 12 per 
cent, in wages, as compared with 44 hours in winter, 
as required by the men. The result of such a system 
will undoubtedly be irregularity in employment, the 
thing of all others to be , sae and deplored. It 
appears that this change of front is due more to out- 
side pressure than to any action of the men employed 
by the firms themselves. Mr, Short says he cannot 
understand how such proposals should come from 
those appointed to guide the men—their leaders—for 
their adoption must lead to dissatisfaction and loss to 
the workmen. 

The proprietors of the Stanningley Iron Works, 
Messrs. J. Butler and Co., have, in response to an 
appeal from their workmen, consented to adopt the 
53 hours per week system. They have further agreed 
to pay time and a quarter for the first two hours over- 
time, and time and a half for any further hours 
worked. They will also pay double time for Sunday 
work and for Christmas Day and Good Friday. When 
double shifts are required to be worked they will 
pay time and a quarter for the night shifts. The 
firm is at — very busy with contracts on hand, 
some of which are said to be pressing. The concessions 
have given great satisfaction. 





The quarrymen in the Forest of Dean, having been 
served with notices of a 74 per cent. reduction in 
wages, came out on strike. Negotiations for a settle- 
ment were then commenced, with the result that the 
men agreed to return to work at a temporary 24 per 
cent. reduction, pending further negotiations for a 
settlement with the employers at an early date. The 
chances are that the coalminers will also have to 
submit to a considerable reduction. 





In various towns in Lancashire the municipalities 
are agreeing to better conditions, both as to time and 
wages, with their employés, the system of contracting 
being so altered that the men wieling under contracts 
shall be paid the union rates. 

In London the abolition of the tipping system, under 
the Public Health Metropolis Act, is having the effect 
of causing an upward tendency in wages, Islington 
taking the lead. In that parish it appears that they 
put on all the men who applied for work to clear the 
streets of snow, nearly 700 men being so employed. 
Perhaps that is the reason why some parishes never 
even attempted to clear the pathways and streets. 





A strike of ships’ firemen is reported to have taken 
place at Melbourne, because of the engagement of a 
new engine hand. The strikers were arrested for 
breaking their contracts, the vessel Ophir, of the 
Orient line, being detained. 





A very awkward condition of affairs existed at some 
of the South Wales and Monmouthshire collieries 
during the past week, notwithstanding the fact that 
the sliding scale had been adopted with the general 
concurrence of the men. This has arisen in conse- 
quence mainly of the opposition to the sliding scale on 
the part of those who Delong to the National Federa- 


tion of Miners, which body is opposed to the adoption | ¢ 


of the scale. Where the members of the latter bod 
were in the minority the men signed the contract boo 
and resumed work ; but where they werein the majorit 
the men refused to sign, in consequence of which wor 
was suspended at many of the Monmouthshire col- 
lieries. Some of the refusals to restart work were in 
consequence of the demand that they should sign the 
book for deductions, called No. 2 Truck-Book, which 
was agreed to be suspended for two months. The 
matter was ultimately arranged at the Powell Duffryn 
collieries by the men cleaning to inform the 
employers at the end of two months what deductions, 
if any, they wish to be made, and to give a properly 
signed authority for the same. With this understand- 
ing the men resumed work on Monday last, the 11th 
instant. With this settlement the men at the Aber- 
dare collieries, who had struck out of sympathy with 
their fellows, resumed work also. The Sliding Scale 
Committee have had great difficulties to overcome, but 
they are being generally surmounted. 
A strange confirmation has come to hand as regards 
the contemplated action of the Yorkshire miners to 
o in for an advance of 20 per cent. at some of the 
Yorkshire collieries, as intimated by Mr. B. Pickard, 
M.P., the general secretary of the Yorkshire Miners’ 
Association, and president of the National Federation 
of Miners. It appears that the coalowners, equally 
with the miners, strongly deprecate the acceptance of 
lower contracts for the supply of coal by some of the 





colliery owners of the district. The matter was con- 





sidered at a meeting held in Sheffield towards the close 
of last week, when the employers suggested one or both 
of two methods for dealing with the question. First by 
agreeing to work only five days per week, and secondly 

by urging the men employed at the collieries, which 
are said to have accepted lower tenders, for an advance 
of 20 per cent. in wages. No final decision seems to 
have been arrived at, but the mere fact of such pro- 
posals being made is important in the present condition 
of the coal trade. 

In most of the other mining districts there is little 
to report. Some disputes are still pending, others are 
being inquired into with the view of effecting an 
arrangement. Wherever possible all matters not of a 
pressing character are being postponed in view of the 
miners’ conference at Hanley. At that conference 
the questions of wages, the eight hours, the small coal 
question, and other matters, will be discussed, and 
also the hag important question of an international 
strike for the eight hours day. It is probable that 
the latter proposal will be abandoned—the recent 
Continental sistas being unfavourable. 

In America the labour organisations are exercised 
over the refusal of the miners to strike for the eight 
hours as they had resolved to do, and had sought per- 
mission to do last year. The other industries are loud 
in their complaints against the miners, as in the 
Congress of 1891 all the other trades deferred to the 
miners’ delegates in this matter, and promised general 
support. 


THE COLUMBIAN EXPOSITION OF 1893.* 


By James Dreper, Member of Council, Member of 
the Royal Commission. 


(Concluded from page 59.) 


XXIV.—CLASSIFICATION OF EXuHIBIrs. 

A SPECIAL cominittee was nominated at Washington to 
determine the general scheme, and to work out in minute 
detail the system of classification which should be 
adopted for exhibits at the Columbian Exposition. The 
principle adopted was that of classification by objects 
the intention being that objects of the same class should 
be arranged together, whether sent by American or 
foreign exhibitors. This method has n definitely 
abandoned, the Executive having realised the extreme 
inconvenience, not to say impracticability, of foreign 
exhibitors having their goods scattered over numerous 
departments throughout the Exposition. Of course a 
certain amount of sub-division is absolutely necessary ; 
for example, machinery must be shown in the Machinery 
Hall, pictures in the Fine Arts Gallery, agricultural 
exhibits in the section reserved for that purpose, and 
objects relating to the industrial arts in P a Tedeueeial 
Arts Building. But apart from these broad lines of 
classification, the Chicago Exposition Executive impose 
no ap ey upon foreign exhibitors, excepting that 
pee all follow the official classification of their goods 
in the spaces that have been reserved for them in the 
several buildings. Itis understood, so far as this country 
is concerned, that we are at liberty to place—with the 
exceptions above referred to—all our exhibits within the 
great Industrial Hall, where the area of our court covers 
120,000 square feet; it is also understood that if the 
British exhibits be moa cage d numerous to require a 
greater space, such exhibits shall be placed within the 
buildings to which they officially belong, and to provide 
for this desirable contingency ample space has been 
reserved by the Executive within these buildings. 

Turning to the official classification, we find that the 
exhibits are divided into twelve departments, these 
departments being divide] into groups, and the groups 
into classes, of which the following is a summary : 

Department A.—Agvriculture, Forest Products and 
Forestry, Machinery and Appli (Class 1 to 118).—In 
this department Group 1 is for cereals, grasses, and 








orage ; Group 2, bread, biscuits, pastes, starch, gluten, 
&c. ; Group 3, sugars, syrups, confectionery, &c. ; Group 
4, potatoes, tubers, and other root crops; Group 5, 
vegetable products of the farm not otherwise classed ; 
Group 6, preserved meats and food preparations ; Group 
7, the dairy and dairy products ; Srone 8, tea, coffee, 
spices, hops, and aromatic and oleaginous vegetable sub- 
stances ; Group 9, cotton, flax, wool, silk, and other 
fibrous and hairy substances ; Group 10, pure and mineral 
waters, natural and artificial ; Group 11, whiskies, cyder, 
liqueurs, and alcohol ; Group 12, malt liquors; Group 13, 
machinery, processes and appliances for fermenting, dis- 
ee bottling, and storing beverages ; Group 14, farms 
and farm buildings; Group 15, agricultural Ginecee ; 
Group 16, farming tools, implements, and machinery ; 
Group 17, miscellaneous animal products—fertilisers and 
fertilising compounds ; Group 18, fats, oils, candles, &c. ; 
Group 19, forest products—forestry. 

Department B.—Viticulture, Horticulture, Floriculture 
(Classes 119 to 171).—Group 20, viticulture ; Group 21, 
horticulture; Group 22, floriculture; Group 23 
arboriculture ; Group 24, pomology ; Group 25, preserved 
fruits and vegetables ; Group 26, appliances and methods 
of horticulture, floriculture, aboriculture, &c. 

Department C.—Live Stock.— Domestic and Wild Animals 
(Classes 172 to 217).—Group 27, horses, asses, mules ; 
Group 28, cattle; Group 29, sheep; Group 30, goats, 
llamas, camels, and other domestic animals ; Group 31, 
swine ; Group 32, dogs; Group 33, cats, ferrets, rabbits, 
&c.; Group 34, poultry and birds; Group 36, wild 
animals, 

Department D.—Fish, Fisheries, Fish Products and 


* Read in abstract before the Society of Arts. 






























JAN. 15, 1892.] 


ENGINEERING. 


89 








Apparatus for Fishing (Classes 218 to 268).—Group 37, 
fish and other forms of aquatic life; Group 38, sea fishing 
and angling; Group 49, products of the fisheries and their 
manipulation ; Group 41, fish culture. 

Department E.— Mines, Mining, and Metallurgy 
(Classes 269 to 397).—Group 42, minerals, ores, and native 
metals ; Group 43, building stones and quarry products ; 
Group 44, metallic fuels ; Group 45, grinding and polish- 
ing substances ; Group 46, graphite, clays, asbestos, &c. ; 
Group 47, limestone, cement, and artificial stone ; Group 
48, miscellaneous useful minerals and compounds ; Group 
49, metallurgy of iron and steel, and their products; 
Group 50, aluminium and its alloys; Group 51, copper 
and its alloys; Group 52, placer, hydraulic, and _ drift 
mining ; Group 53, quarrying and working stone; Group 
54, tools and appliances for underground mining ; Group 
55, boring and drilling mining machinery; Group 56, 
pumping, draining, and hoisting mine machinery; 
Group 57, moving, storing, and delivering ores, &c. ; 
Group 58, apparatus for crushing and pulverising ; Grou 
59, sizing Fg ate Group 60, extraction of gold an 
silver by milling; Group 61, extraction of gold and silver 
by lixiviation ; Group 62, extraction of gold, silver, and 
lead by fire ; Group 63, metallurgy of tin, tin-plate, &c.; 
Group 64, metallurgy of zine, nickel, cobalt; Group 65, 
metallurgy of antimony, and other metals not specifically 
classed ; Group 66, assaying apparatus; Group 67, history 
and literature of mining and metallurgy. 

Department F.—Machinery (Classes 398 to 474.)— 
Group 68, motors and apparatus for the generation and 
transmission of power, hydraulic and pneumatic appa- 
ratus ; Group 69, fire engines and apparatus ; Group 70, 
machine tools and machines for working metals; Grou 
71, machinery for the manufacture of textile fabrics an 
clothing ; Group 72, machines for working wood ; Group 
73, machines and apparatus for type setting, printing, 
stamping, embossing, and for making books and paper 
working ; Group 74, lithography, zincography, and colour 
printing ; Group 75, photo-mechanical and other mecha- 
nical processes of illustrating; Group 76, miscellaneous 
hand tools, &c., used in various arts; Group 77, machines 
for working stone, clay, and other minerals; Group 78, 
electric welding, forging, &c. 

Department G. — Transportation : railways, vessels, 
vehicles (Classes 475 to 518).—Group 79, railway plant and 
equipment; Group 80, cable transportation ; Group 81, 
electric railways; Group 82, transportation on common 
roads ; Group 83, aérial, pneumatic, and other forms of 
transportation ; Group 84, marine, lake, and river trans- 
portation ; Group 85, vessels of war and of defence. 

Department H.—Manufactures (Classes 519 to 717).— 
Group 86, chemical products; Group 87, paints, colours, 
and varnishes; Group 88, type writers and stationery ; 
Group 89, upholstery and interior decoration ; Group 90, 
ceramics ; Greup 91, tiles, mosaics, and tessere ; Group 
92, art metal work; Group 93, glass and glassware; Group 
94, stained glass; Group 95, art carving; Group 96, gold 
and silver ware; Group 97, jewellery; Group 98, horo- 
logy ; Group 99, silk and silk fabrics; Group 100, fabrics 
of vegetable and mineral fibres; Group 101, yarns of 
woven goods, cotton, linen, &c.; Group 102, woven and 
felted goods of wool and mixtures of wool; Group 103, 
clothing and costumes; Group 104, furs and fur clothing, 
&c.; Group 105, laces, embroideries, &c.; Group 106, 
accessories to the toilette; Group 107, travelling equip- 
ments ; Group 108, rubber goods, &c. ; Group 109, toys ; 
Group 110, leather; Group 111, scales; Group 112, war 
material; Group 113, lighting apparatus; Group 114, 
heating and cooking apparatus ; Group 115, refrigerators, 
hollow metal ware, &c.; Group 116, wire and perforated 
metal goods ; Group 117, iron gates, railings, &c.; Group 
118, safes, hardware, cutlery, &c. 


& 
Department J.—Electricity (Classes 718 to 769).—Group | la 


119, apparatus to illustrate the phenomena and laws of 
electricity and magnetism; Group 120, thermo-electric 
batteries ; Group 121, secondary batteries; Group 122, 
dynamos, &c.; Group 123, transmission and regulation of 
the electric current ; Group 124, electric motors ; Group 
125, electric lighting ; Group 126, electric heating; Group 
127, electro-metallurgy ; Group 128, electric forging, &c. ; 
Group 129, the electric telegraph ; Group 130, the tele- 
phone; Group 131, the phonograph ; Group 132, surgical 
electricity; Group 133, miscellaneous applications of elec- 
tricity ; Group 134, history and statistics of electrical 
invention. 

Department K.—Fine Arts : pictorial, plastic, and decora- 
tive (Classes 770 to 773).—Group 135, sculpture; Group 
136, paintings in oil; Group 137, paintings in water 
colours; Group138, paintings on ivory, porcelain, &c., fres- 
coes ; Group 139, engravings and etchings; Group 140, 
crayon and other drawings; Group 141, antique and 
artistic carving; Group 142, exhibits of private collec- 
tions. 

Department L.—Liberal Arts: education, literature, 
engineering, public works, music, and the drama (Classes 
774 to 881).—Group 143, hygiene; Group 144, instruments 
and apparatus of medicine, surgery, &c.; Group 145, 

rimary, secondary, and superior education ; Group 146, 

ooks, journalism, &c. ; Group 147, instruments of pre- 
cision, &c., photography ; Group 148, civil engineering 
and architecture; Group 149, government and law; Group 
150, commerce, trade, and banking; Group 151, institu- 
tions and organisations for the increase and diffusion of 
knowledge; Group 152, social, industrial, and co-operative 
associations; Group 153, religious organisations and 
< es Group 154, music and musical instruments, the 

eatre. 

Department M.—Ethnology, Archeology, Progress o 
Labour, and Invention (Classes 889 to 917) This de - 
ment has been so fully referred to in another part of the 
present paper, and has so little to do with the commercial 
aspect of the Exposition, that it may be dismissed with 


the remark that it comprises Groups 155 to 172. 








XXV.—Cost or THE EXHIBITION. 

Although forming no“essential part in the purpose of 
this paper, a few words may be added here on the sub- 
ject of the estimated cost of the Columbian Exposition, 
its buildings and grounds, its organisation and working 
expenses. I have stated the total estimated cost of the 
principal buildings, butitis almost certain thatthis amount 
will be largely exceeded, partly because it is in the nature 
of estimates to fall short of actual expenditure, and partl 
because additions and alterations, yet unforeseen, wi 
surely be made in the Exhibition project. Some allow- 
ance indeed has been included for extra cost, and the 
Ground and Buildings Committee assume that the 
total outlay in their department will be, in round 
figures, 1,500,0002. But even if this increased figure 
should prove sufficient, which is doubtful, it will 
not represent one half of the total amount necessary to 
carry the enterprise to a conclusion. Below is the most 
recent estimate given by the Grounds and Buildings 
Committee of the total expenses of the Exhibition, though 
it is evident that this estimate does not include a number 
of grants, subsidies, and other items : 


Grading, filling, &c. 90,000 
Landscape gardening 64,700 
Viaducts and bridges 25,000 
Piers... ai aie whe 14,000 
Waterway improvements 45,000 
Railways po a 100,000 
Steam plant 130,000 
Electricity ... si 300,000 
Statuary on buildings 20,000 
Vases, lamps, and posts... 10,000 
Seating... Pop a 1,600 
Water supply, sewerage, &c. 120,000 
Improvement in Lake front 40,000 
World’s Congress Auxiliary 40,000 
Construction Department so 104,000 
Organisation and Administration 662,000 
Operating expenses aa 310,000 

Total ... 2,076,300 


Adding this to the estimated amount for buildings, the 
total sum required according to this statement is no less 
than 3,576,000/. It will be interesting at a future date to 
compare this statement with the actual expenditure in- 
curred at the Exhibition. This enormous sum will 
raised in several ways ; by a small Government grant, at 
present intended only for Government buildings and 
organisation ; by subscriptions from the city of Chicago ; 
by the entrance money, and by the amounts obtained 
from the sale of concessions and other privileges granted 
to contractors and exhibitors. 

The available resources, according to the report of the 
Grounds and Buildings Committee referred to above, are 
in round numbers as follows : 


£ 

Stock subscriptions ‘3 1,121,000 
City of Chicago bonds ... 1,000,000 
Estimated gate receipts 2,000,000 
Concessions and privileges 300,000 
alvage ... di ee 200,000 
Interest on deposits 6,000 
Total 4,627,000 


To the resources above mentioned, have to be added 
the Government grant and future subscriptions to stock. 
Such subscriptions are constantly being made, and 
although it is impossible to estimate what the total will 
be, it is confidently expected that the amount will be very 

rge. A call of 60 per cent. has been made on the sub- 
scriptions already received, and over 600,000/. have been 

id in on this account from more than 30,000 subscribers. 
p to a recent date a delinquency of between 7 and 8 per 
cent. among the subscribers has been recorded; on the 
other hand a considerable number has paid up calls in 
full. There appears to be no doubt that the one million 
sterling to be obtained from the city of Chicago bonds 
will be realised without difficulty. Of course, the receipts 
from entries and concessions can only be estimated, but 
the amounts set down in the report appear reasonable ; as 
regards the former, the two millions anticipated, seem to 
be based on a total of twenty millions of visitors, unless 
the present intention of charging two shillings entrance 
be modified. It is clear, however, before these amounts 
could be realised, that the Exhibition must be completed 
and opened, and some arrangements will have to be made 
to obtain advances on security of the gate money. We 
all remember how successfully this was done at the Paris 
Exhibition of 1889, but the process then adopted is en- 
tirely out of harmony with American methods, and the 
present intention is to obtain from the Government the 
necessary advances. 


XX VI.—ConcLusIon. 


Ihope I have made it clear that the pre-eminence of 
the Columbian Exposition may be fairly claimed by its 
organisers, not only because it will be far pe gp? than any 
international exhibition that has preceded it—that is 
simply a law of natural development—but because of the 
real beauty and grandeur of its buildings, and, I think, 
because of the greater variety, novelty, and interest of its 
contents. The development of industry in the United 
States has advanced at such a prodigious rate of late 
years, that no one can form even a faint idea of its pre- 
sent condition, except by facts and figures, than which 
nothing is more misleading. Last year I ventured to 
suggest several reasons why this Exhibition should be 
truly International, and to-day I find no reason to modify 
the opinions I then expressed. On the contray, many 
significant facts combine to prove the correctness of those 





views, and that they were not Overstated, at all events, so 
far as this country is concerned. ‘There is a very general 
feeling of resentment against the United States, because 
she surrounds her industries with a high barrier of tariffs. 
Nothing could be more unreasonable than this resentment; 
it is the business of every country to guard its welfare in 
the way which seems best to itself, whether by great 
armies, powerful navies, or internal policy. And, in spite 
of all the impediments placed in the way of our indus- 
trials, no less than one-sixth of our total exports find their 
way through the protected ports of North America. This 
vast volume of trade is carried on to the mutual benefit of 
sellers on this side, and of buyers on the other side, of the 
Atlantic. It seems tome that among these great inte- 
rests involved, there would be enough to occupy all the 
space that has been assigned to us at the Exhibition. 
Again, we have many special industries, the products of 
which are of the Juxurious and costly kind, to acquire 
which is the privilege of wealth ; and there is no country 
in the world that can compare with the United States in 
the number and capacity of such purchasers. This should 
prove a sufficient inducement to many manufacturers who 
may me exhibitors at Chicago, with every reasonable 
certainty of selling all that they may send, and of estab- 
lishing permanent and profitable connections in thefuture. 
Americans are rapidly becoming leading patrons of art. 
The fact that most art students from the United States 
go to Paris to bese: 4 is probably the reason why the 

‘rench school controls the American market. It is time 
that this condition of things is changed; and there is 
little doubt that it will be changed, if English artists 
respond to the invitation to exhibit, and are fitly repre- 
sented in the noble Gallery of Fine Arts that will form so 
conspicuous a figure at the Chicago Exhibition. English 
sentiments will remain deeply implanted in American 
nature, and will respond freely to the feelings expressed 
by the noble English school, which won so much admira- 
tion and surprise at the Paris Exhibition of 1889. 

I have pointed out that it is the avowed intention, in 
American official quarters, to make a bold stroke at our 
South American trade, and to wrest from us as much of 
our commerce in the western southern hemisphere and 
elsewhere as may be possible. Being forewarned of this 
approaching struggle, which is without unfairness and 
without bitterness, our manufacturers should be forearmed, 
and, by carrying the war into our commercial enemy’s 
camp, should turn the Exhibition to their advantage, and 


be | Prove to all the world the incontestible superiority of 


the goods which we export, both as regards quality and 
rice. Whatever benefits the United States may derive 
rom the policy of high tariffs, it is certain that such com- 
plete pang must act prejudiciously on many indus- 
tries, both as regards the quality of the goods produced 
and the cost of producing them. This is an inevitable 
consequence of the absence of the healthy stimulus 
of competition. When, therefore, foreign purchasers 
have an opportunity of comparing at Chicago the relative 
values of our own goods, side by side with similar 
articles made in the United States, I think there need be 
little fear of the result. Of course, this has not a universa 
application ; we cannot expect to hold the lead in every 
branch of manufacture, and it must be frankly admitted 
—and admitted, I hope, with dueadmiration of American 
ingenuity, skill, and enterprise—that in many things the 
United States have left us far behind. Any attempt at 
competition in those directions would, of course, be use- 
less, and only lead to disappointment and loss of money. 
Another important inducement to manufacturers to 
be present at Chicago must not be lost sight of. The 
number of Americans visiting Europe increases year 


by year: for the most part they are wealthy and 
leave large sums of money behind them, and, for- 
tunately for our trade, England is rising in favour 


with these visitors. Many shopkeepers and manu- 
facturers enjoy great support from American customers, 
and it would be bad policy for them to neglect the means 
which will be afforded them in 1893 for increasing this 
support and making new connections. Exhibitors of such 
goods as the wealthy American tourist loves to buy, will 

remembered long after the Exhibition has been closed, 
and will be sought for in England by visitors who will 
remember their Soslape at the Exhibition. 

To the horticulturist, the coming Exhibition affords the 
certainty of a rich harvest, for as it has already been 
pointed out, our pre-eminenee in flower culture is undis- 
puted, and this branch of industry is less hampered by 
tariff obstacles than most others. 

Much machinery of varied classes may be exhibited 
with profit, chiefly for the benefit of foreign customers, 
but in some cases also to meet the demands of the Ameri- 
can market. A large exhibit of objects connected with 
transportation—such as railway rolling stock and ship 
models—may be confidently expected; these would be 
shown, not with the expectation of any actual trade benefit, 
but for the information of Americans who sooner or later 
will visit Europe. Witha more direct purpose, the manu- 
facturers of bicycles and tricycles may expected to 
attend, for they represent a very important industry, in 
which this country takes an undoubted lead. Patentees 
of machinery and of processes may, if their exhibits pos- 
sess real merit, fairly hope to do business in the United 
States, and our most advanced steam engine practice will 
certainly be represented there on a large scale. Alto- 
gether, one way and another, we may fairly hope that 
the area allotted to us inthe Machinery Hall will be filled 
with representative exhibits, and that the displays in the 
Electricity and Minings Building will not bs unworthy 
of the country. As regards agricultural exhibits, Amerti- 
can manufacturers have taken so decided a lead in the 
implement trade, that there appears but a slender chance 
for the British exhibitor in America; but the classification 
in this department is so wide and varied that it embraces 
many objects in which we can be represented with profit; 
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' especially this is the case with live stock for breeding 


urposes, for which there is always a demand in the 
DBinited States, and an exemption from er: 

To urge manufacturers to incur the trouble and expense 
of exhibiting at the Chicago Exhibition, on the merely 
sentimental und of aiding in the triumph of a great 
work, would 5 absurd, although there are idealists on 
both sides of the Atlantic who see in the general advance- 
ment of humanity, sufficient reason for demanding on the 
part of others large pecuniary sacrifices. But an Exhibi- 
tion can only be successful as a commercial enterprise, 
and any manufacturer would be as foolish to participate 
without reasonable prospect of benefit, as he would be to 
abstain from mere prejudice against the tariff. Let our 
manufacturers consider, therefore, carefully before decid- 
ing ; they can obtain sufficient data from which to form 
a fair appreciation of the chances of profit or loss, and if 
the odds are in favour of the former, they may go to 
Chicago, certain of a reception they have never experi- 
enced before at any International Exhibition’; a reception 
based on true generosity and friendship, from a nation 
speaking their own language, bound to them by ties of 
kinship, and by community of sentiment ; competitors only 
so far as competition is inseparable in the struggle for 
pre-eminence, 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 
Chronological History of Electricity, Galvanism, Mag- 
netism, and the Zelegraph, from B.C. 2637 to A.D. 1888. 
* By Mr. P. F. Morreray. 
(Continued from page 60.) 

A.D. 1781.—Kirwan (Richard), LL.D., F.R.S., an 
Trish chemical philosopher of great eminence, who became 
president of the Dublin Society and of the Royal Irish 
Academy, receives from the English Royal Society its 
gold Copley medal for the many valuable scientific papers 
communicated by him to the latter body. These em- 
brace his ‘‘ Thoughts on Magnetism,” wherein he treats 
at length of attraction, repulsion, polarity, &c., as shown 
in the review given at pages 346-353 of the eighth volume 
of Sturgeon’s ‘‘ Annals of Electricity,” &c. 

It is said that Kirwan first suggested the notion of mole- 
cular magnets, but according to Dr. J. G. M‘Kendrick, 
it was not till a definite form was given thereto by Weber 
that it acquired any importance.”? 

A.D. 1781.—Manuduyt (Antoine Rene), professor at the 
College de France, publishes several observations from 
which he concludes that the application of electricity is 
favourable in cases of paralysis. He was in the habit of 
placing the patient upon an insulated stool, in communi- 
cation with the conductor of an electrical machine. De 
La Rive, who mentions the fact (‘‘ Electricity,” chap. iii., 
pages 586, 587), observes that the effect, if any, could only 
proceed from the escape of electricity into the air.® 

A.D. 1781,—Lavoisier (Antoine Laurent), an eminent 
French natural philosopher, the chief founder of modern 
chemistry and of the system of chemical nomenclature 
which prevailed exclusively during the early part of the 
nineteenth century and ended in the expulsion of the 
phlogistic theory, demonstrates by several experi- 
ments made in conjunction with Volta and Laplace, that 
electricity is developed when solid or fluid bodies pass 
into the gaseous state. Sir David Brewster says that the 
bodies which were to be evaporated or dissolved were 
placed upon an insulating stand, and were made to com- 
municate ly a chain or wire with a Cavallo’s electrometer, 
or with Volta’s condenser, when it was suspected that the 
electricity increased gradually. When sulphuric acid, 
diluted with three parts of water, was poured upon iron 
filings, inflammable air was disengaged with a brisk 
effervescence ; and at the end of a few minutes, the con- 
denser was so highly charged as to yield a strong spark 
of negative electricity. Similar results were obtained 
when charcoal was burnt on a chafing dish, or when fixed 
air or nitrous gas was generated from powdered chalk by 
means of the sulphuric and nitrous acids. §! 

A.D. 1781-1783.—Don Gauthey, or Don Gaultier, a 
monk of the order of Citeaux, improves upon the inven- 
tion of Dupuis (A.p. 1778), and constructs a telegraph 
which he submits to Dr. Franklin as well as to Condorcet 
and De Milli, of the Académie des Sciences, ¥ whom it 
is recommended to the French Government. In his pro- 
spectus, published 1783, he relates that he has discovered 
a new mode of rapid transmission by which he can convey 
intelligence and sound through water pipes a distance of 
50 leagues in 50 minutes. Ternant, who states that at 
pages 33, 34 of ‘‘Le Télégraphe,” Paris, 1881, adds 
that as no action was taken at the time upon the pro- 
spectus, it doubtless still lies in the archives of the 
Academy. *? 

A.D. 1782-1783.—Linguet (8S. N. H.), an associate of 
Mallet du Pan in the preparation of the ‘‘ Annales 
Politiques,”” and who was committed to the Bastile in 
consequence of a visit which he had ‘mprudently made to 
Paris during 1779, writes a letter to che French Ministry 

roposing a novel means of transmitting messages of any 
ength or description by means of some kind of a tele- 

% See ‘* Transactions of Royal Irish Academy,” vol. vi., 
Ninth ‘‘ Encyl. Britannica,” vol. xv., page 276. 

8 See Bertholon, ‘‘Elec, du Corps Humain,” 1786, 
ne i. es 275, 302, 439, 447, &c., and vol. ii., pages 7 
an : 

*1 See Herschel, ‘‘ Nat. Phil.,” re ‘the Third Age of 
Chemistry ;” Grégoire, ‘‘ Dict. d’Hist.,” &c., page 1171 ; 
Lavoisier, ‘‘ uvres ;” Miller’s ‘‘ Hist. Phil. inlustrated,”® 
London 1849, vol iv., notes at pages 332, 333. 

82 See Laurencin, ‘‘ Le Télégraphe,” page 9; ‘‘ Eng. 
Cycl.,” ‘* Arts and Sciences,” vol. viii., page 65; ‘‘ Penny 
Cycl.,” 1842, vol. iv., page 146, 





graph, ‘‘nearly as rapidly as the imagination can con- 
ceive them.” He adds: ‘‘I am persuaded that in time it 
will become the most useful instrument of commerce for 
all correspondence of that kind; just as electricity will 
be the most powerful agent of medicine ; and as the fire- 
pump will the principle of all mechanic processes 
which require or are to communicate great force.” 

To Linguet has been attributed the authorship of the 
anonymous letter which appeared in the ‘‘ Journal de 
Paris” of May 30, 1782, and in ‘‘ Le Mercure de France” 
of June 8, 1782, wherein it is roposed to employ twenty- 
four pairs of gilt wires, pl underground in separate 
wooden tubes filled with resin, and bearing a knob at each 
extremity. Between each pair of knobs was to be placed 
a letter of the alphabet, which latter would become dis- 
cernible whenever the electric spark was passed cone 
the wire by means of the outer and innner coating of the 
Leyden phiai.®3 

x D. 1782. —Nairne (Edward), an English mathematical 
instrument maker, publishes papers on electricity describ- 
ing his invention of a cylinder machine which is illustrated 
and described at page 15 of the chapter on ‘‘ Electricity” 
in “ Library of Useful Knowledge,” 1829, and in which 
appear all the essential parts of the frictional apparatus 
now in use. 

According to Cuthbertson, this machine was originally 
constructed in 1774 and was far more powerful than any 
before made. Nairne also constructed the largest battery 
known up to that time. It contained 50 square feet of 
coated surface and it could be given so high a charge as to 
ignite 45 in. of iron wire 7}, in. in diameter, which was 
then the greatest length of wire ever ignited. Mr. Nairne 
improved upon some of Priestley’s experiments. He found 
that a piece of hard drawn iron wire 10 in. long and 
zhy in. in diameter, after receiving successively the dis- 
charge of 26 ft. of coated glass (nine jars) was shortened 
js in. by such discharge. Dr. Priestley had previously 
observed that a chain 28 in. long was shortened } in. after 
rary | had transmitted through it a charge of 64 square 
feet of coated glass, and Mr. Brooke found that by pass- 
ing a charge of nine bottles of 16 ft. of coated surface nine 
times in succession through a steel wire 12in. long and 
tho in. in diameter, the wire was shortened 14 in., or one- 
eighth its entire length. 

To Mr. Nairne was granted the third English patent 
in the Class of Electricity and Magnetism, the first having 
been issued to Gowin Knight in 1769 (see A.D. 1746) and 
the second to Gabriel Wright, June 25, 1776, for ‘‘a new 
constructed azimuth and amplitude compass.” Knight 
subsequently covered other similar inventions, July 5, 
1791, and January 19, 1796. Mr. Nairne’s patent bears 
date February 5, 1782, No. 1318, and is for what he calls 
‘*The Insulated Medical Electrical Machine,” the con- 
ductors of which are so arranged as to readily give either 
shocks or sparks. He says that ‘‘by means of the con- 
ductors and jointed tubes, the human body can be in any 
part affected with either kind of electricity in any con- 
venient manner.’*4 

A.D. 1782-1791.—Cassini (Jean Dominique, Comte de), 
son of Cassini de Thury, eminent astronomer, makes the 
important announcement that, besides the secular varia- 
tion of the declination discovered by Gellibrand (A.D. 
1635), the magnetic needle is subject to an annual 
periodical fluctuation depending on the position of the 
sun in reference to the equinoctial and solstitial points. 

Cassini’s discovery is contained in a memoir consisting 
of two parts, the first being a letter addressed to Mr. 
L’Abbé Rosier, and published by him in the ‘‘ Journal de 
Physique,” while the second part, com at the request 
of the Académie des Sciences, is that which specially treats 
of the annual variation in declination. 

Lardner informs us (‘‘ Lectures,” vol. ii., page 115) that 
Cassini, who observed the diurnal variation of the needle 
at Paris, found that neither the solar heat nor light 
influenced it ; for it was the same in the deep caves con- 
structed under the Observatory in Paris, where a sen- 
sibly constant temperature is preserved and from which 
light is excluded, as at the surface. In northern regions 
these diurnal changes are ter and more irregular, 
while, toward the line, their amplitudes are gradually 
diminished until at length they disappear. 

Cassini Family.—This coiciaatel tensile, to which 
allusion was made under A.D. 1700, deserves here addi- 
tional notice. 

Giovanni Domenico Cassini (1625-1712), the first and 

atest of the name, succeeded Buonaventura Cavalieri 
in the astronomical chair of the Bologna University in 
1650, and remained there until given the directorship of 
the Paris Royal Observatory upon its completion in 1670. 
Partly with the assistance of his learned nephew, James 
Philip Maraldi, Cassini made yoy rtant discoveries, 
among which may be signalled the finding of the first, 
second, third, and fifth satellites of Saturn, as well as the 
dual character of that planet’s ring, the determination of 
the rotation of Jupiter, Mars, and Venus, and the laws of 
the moon’s axial rotation. 

Jacques (James) Cassini (1677-1756), the only son of the 
preceding, became director of the Paris Observatory upon 
the death of his father, made many very important 
astronomical observations and wrote several treatises 
upon electricity, &c. _ In one of his works ‘‘ De la Gran- 
deur et de la Figure de 1a Terre,” Paris, 1720, he gives 
an account of the continuation of the measurement of 
Picard’s are of the meridian from Paris northward, begun 
by Domenico Cassini and La Hire, in 1680, and recom- 
menced by Domenico and Jacques Cassini in’1700. 

83 See Ternant, ‘‘ Le Télégraphe,” Paris, 1881, a3, 

84 See Cuthbertson’s “‘ Practical Electricity,” London, 
1807, pages 165-168; also the article ‘‘ Electricity” in 
“*Encyl. Britannica,” and es 39-42 of Sigaud de la 
Foud’s ‘‘ Précis Historique,” &c., Paris, 1785. 

85 See Walker, ‘‘Ter. and Cos. Magnetism,” chap. iii, 





Cesar Francois Cassini de Thury (1714-1784), son of 
Jacques, whom he, in turn, succeeded at the Observatory, 
was, as above stated, the father of Jean Dominique Cas- 
sini Vs beg He made numerous researches while in 
the director’s chair, his most remarkable work being the 
large triangulation of France, published in 1744, under 
the title of ‘‘La Méridienne,” &c. j 
A.D. 1783.—Wilkinson (C. H.), Scotch physician, pub- 
lishes at Edinburgh his ‘‘'Tentamen Philosophico,” &c., 
which is followed, during 1798 and 1799, by other works 
upon electricity, wherein he cites a number of marvellous 
cures of intermittent fevers similar to those made by 
Cavallo, also of amaurosis (goutte sereine) and of quinsy 
(s we like those performed by Lovet, Becket, and 
uduyt. 

A.D. 1783.—Saussure (Horace-Benedict de), professor 
of physics at the University of Geneva, and founder of the 
Society for the Advancement of the Artsin the same city, 
is the inventor of an electrometer designed to ascertain the 
electrical state of the atmosphere, which will be found 
described at page 619, vol. viii., of the 1855 ‘‘ Encyclopedia 
Britannica.” 

He observed that electricity is strongest in the open 
air, and that it is weak in streets, under trees, &c., and 
that during the summer and winter, by night as well as 
pd day, when the atmosphere is free from clouds, the 
electricity of the air is always positive. On the other 
hand, Mr. T. Ronayne found that in Ireland the elec- 
tricity of the atmosphere is positive in winter when the 
air is clear, but that it diminishes in frosty or foggy 
weather, and that he could detect no electricity in the air 
during summer except on the approach of fogs, when the 
electricity proved to be positive. 

During the year 1785, Mr. de Saussure observed at 
Geneva that during the winter the intensity of atmo- 
spherical electricity attained its first maximum at 
9a.m., diminishing from that until it reached its mini- 
mum at 6 p.m., after which it began to increase until 
attaining its second maximum at 8 p.m., diminishing 
gradually thereafter till it recorded its second minimum 
at6a.m. During the summer he found the electricity 
increasing from sunrise till between 3 and 4 p.m., when it 
would reach its maximum; after that it appeared to 
diminish till the dew fell, whenit again became stronger, 
but was soarcely sensible during the night. 

Sir David Brewster informs us, in his able article on 
‘Electricity’ in the ‘‘ Britannica,” that De Saussure 
made a number of elaborate experiments on the electricity 
of evaporation and combustion. He observed at first that 
the electricity was sometimes positive and sometimes 
negative when water was evaporated from a heated 
crucible, but, in his subsequent trials, he found it to be 
always positive in aniron and in a —_ crucible. Ina 
silver and in a porcelain crucible the electricity was nega- 
tive. The evaporation of alcohol and of ether in a silver 
crucible also gave negative electricity. Mr. de Saussure 
made many fruitless attempts to obtain electricity from 
combustion, and he likewise failed in his efforts to pro- 
cure it from evaporation without ebullition.®” 


(To be continued.) 








Hounearian Rartways.—The capital invested in Hun- 
garian railways is officially returned at 96,250,000/. To 
this capital the State has contributed 54,071,500. The 
revenue derived by the State from this investment in 
1890 was 583,300/. 

ScorcH Exports.—The value of exports of manufac- 
tures made of steel in Scotland displays a position of 
things more gratifying than the most hupeful could have 
imagined. But makers have sacrificed their prices to an 
enormous extent, so that, from their point of view, the 
returns do not mean any improvement. Again, it has to 
be said that many articles which formerly were made of 
iron are now being manufactured of steel, and the iron 
trade is therefore suffering by the steel trade’s gain. In 
1890 the largest export business on record was done by 
the steel works of this district—nearly 100,000/. higher 
than in the previous highest year—nevertheless this has 
been exceeded by over 100/., the total being just over half 
amillion. As to the business done in manufactures of 
iron, it is not astonishing, when all the adverse circum- 
stances are taken into account, particularly the Baring 
disaster—leading to an almost complete stoppage of con- 
tracts with many parts of South America, as well as 
other places—that in comparison with 1890 the value is 
down by nearly 450,000/., the total being nearly one 
and a half million. Still it is pleasing to know that, 

lacing this fact aside, the trade done was considerably 
arger than any year back to, but not including, 1886, 
the shipments then being abnormally high. Machinery 
exports have also fallen ed as against those for 1890, 
but are greatly in excess of those of previous years, being 
worth 560,000/. By far the most satisfactory results, 
however, borne out in this report are those referring to 
sewing machines. An enormous business has been done 
in the shipping of these useful articles, their value reach- 
ing the sum of 386,173/., an increase over the previous 
year of more than 100,000/., and that, too, in comparison 
with twelve months which had an increase of fully 
50,0007. The locomotive industry has also broken the 
record with an advance of a few thousand pounds over 
the previous highest total, and an increase in comparison 
with 1890 of about 32,000. The total was 442,1781. 


86 See Bertholon, ‘‘ Elec. du Corps Humain,” 1786, 
VOL, Je es 314, 330, 483, and vol. ii., page 299; 
‘* Annales de Chimie,” vol. Ixxviii., page 247. 

87 See ‘‘ Phil. Trans.,” 1772; Noad, ‘‘ Manual,” page 
16, article ‘‘ Meteorology,” in ‘‘ Encyl. Britannica,” 1857, 
vol. xiv., page 661, and article ‘‘ Electricity” in ‘“ Encyl, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
in each case fur the price; rae went a 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given tn italics. 

—— of Spec ions may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or eee enclosing 
amount of price and postage, pat mace to H. BR LACK, Esq. 

The date of the advertisement oS oS 2 * 
— is, in each case, given after 

atent has been sealed, when the date of sealing is given. 

ag Poe ne may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
mive notice at the Patent Ofce ition to the grant of a 

atent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


19,817. A. Liberti,, Naples. Steam Engines. [8d. 
7 Figs.) December 4, 1890.—A is the cylinder, B the piston, C 
the valve casing, D the slide valve, E, El the two steam ports, and 
F the exhaust port. In the port E is inserted a plug E2, which, if 
the engine is permanently non-reversible, closes the passage 
through the port E, but which, if the engine is reversible, is 
movable so that the passage through E may be opened or closed 
as required according to the direction in which the engine is to 
work. G isa second valve, H a further slide valve, and I and J, 
J! the ports controlled by the valve H. Two cock plugs J2 are 
fitted one in each of the ports J,J1; the stems of these cock plugs pro- 
ject outside the walls of the ports J, J', and the stem of the plug E2 
projecting beyond the wall of port E are connected to the revers- 
ing gear. In operation the plug E? closes the port E and the 
steam is admitted to the valve chest C, and, by the slide valve D 
and port El, to the underside of the piston B. The slide valve H 
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during the upstroke of the piston makes connection between the 
ports Jl and I, so that the steam exhausting from the upper end 
of the cylinder passes to the exhaust pipe which, with the 
main ewhaust pipe communicating with the main exhaust port 
F, conducts the steam into the next valve chest of the series or 
into the atmosphere. When the piston reaches its highest posi- 
tion the slide valve D will be lowered and place the port E! in 
communication with the exhaust port F, and the slide valve H 
will completely cover the exhaust port I and uncover the ports J, 
J', and during the whole of this stroke allow the steam to oem 
through J G and Jl to the upper end of the cylinder and so 
balance the pressure on the underside of the piston. To reverse 
the engine the plug E2 is turned by the reversing gear so as to 
open the passage through the port E, and the plug J2 turned so 
as to close the ports J, J2, when the engine will work as an ordi- 
nary double-acting engine. (Accepted December 9, 1891). 


19,961. O. Jones, London. Governing Engines. [8d. 
6 Figs.) December 6, 1890.—According to this invéntion there is 
caused to be set up within the engine itself a resistance to its 
movement. This is effected by the communication between 
the cylinder and the supply, and exhaust being cut off and 
the steam thus retained in the cylinder, and the two ends 
of the cylinder b ing at the same time put in communica- 
tion with each other through passages{of such size that the 
piston, in moving from end to end of the cylinder, must force the 
steam through the passages alternately in either direction. 
Arrangements are provided for varying the internal resistance 
set up in the engine in accordance with variations in the speed 
of the engine. a, a are the cylinders, b, b! are the admission ports, 
and c, c are the slide valves. The ports }, 61 of each cylinder are 
connected by a passage d. In these ports are arranged suitable 
valves e, e', whereby the ports may be closed when necessary to 
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prevent the flow of steam through the same from the steam chest, 
and also to cut off communication between these ports and the 
exhaust. These valves e, el are so constructed and arranged 
that simultaneously with the closing of the ports to the steam 
supply and exhaust the valves will open communication between 
the ports through the passage d, so that the steam in the cy- 
linder whilst being retained therein will be forced from end to 
end thereof alternately in either direction. For varying the 
area of the passage d a plug f is arranged in combination with 
each of the passagesd, These plugs should be connected with a 
speed governor actuated by the engine itself, so that any undue 
increase in the speed of the engine will effect the closing of the 
passages d to the required extent, and thus increase the resist- 
ren D the flow of steam through the same. (Accepted December 
i ; 


1815. J. Holden, A. M. Bell, J. C. Taite, and T. W. 
Carlton, London. Combined Liquid Fuel Injector 
and Air Ejector. (8d. 6 Figs.) January 31, 1891.—The 
combined liquid fuel injector and air ejector has three concentric 

, namely, one in connection with a reservoir of liquid 
fuel, one in connection with a steam supply, and one, when the 
gare is applied te a locomotive working trains fitted with 
the automatic vacuum brake, in connection with a train pipe 
from which air is continuously exhausted. Steam flowing 
through the steam passage injects the liquid fuel into a furnace, 





and simultaneously exhausts air from the train pipe, and causes 
it to become mixed with the steam and liquid fuel. Steam is ad- 
mitted through the steam pipe I into the annular space G1, and 

s through an aperture into the annular chamber D!, and 
thence through the apertures C3 into the space between the tubes 
B, C, and is discharged through the narrow annular orifice 
around the forward col of the tube B, thereby inducing air to 
flow through that tube, and causing a partial vacuum ia the 
brake pipes. The liquid fuel enters the annular chamber G 
through the inlet J, whence it passes through apertures 
into the space between the tubes C, D, through which it is drawn 
by the mixed steam and air rushing out of the forward extremity 
of the tube C. The mingled fuel steam and air are discharged 





through the nozzle, and are met by steam jets issuing from 
a ring H, and the air induced to flow through openings in 
the ring, thereby effectually atomising the liquid fuel. A valve L? 
is provided in the air tubes to prevent the return of air, steam, or 
liquid fuel into the train pipe when the “large” ejector is used 
for quickly creating a vacuum. The apparatus may be adapted 
to exhaust air from any vessel in which it is desired to maintain 
a partial vacuum. (Accepted December 9, 1891). 


ELECTRICAL APPARATUS. 


20,175. A. Frager, Paris. Electric Meters. (8d. 
3 Figs.) December 10, 1890.—This invention relates to apparatus 
which can be adapted for use as an ampére-hour meter and also as 
an ohm-hour meter. The indicating apparatus for acting as an ohm- 
hour meter for indicating nominal energy is shown in Figs. land 2, 
in which A, A are the coils constituting a stationary circuit 
through which the current to be measured es, and B is an 
internal bobbin in shunt on such circuit, such bobbin being fixed 
with its horizontal axis inclined at an angle to that of the coils A. 
Through its vertical hollow axis passes freely a spindle C sus- 

aon by a filament, which spindle carries centrally within the 

bbin B a bar of soft iron D. The spindle carries a pointer E 
which acts in conjunction with the clockwork and registering 





mechanism. The bar D being influenced by the joint action of 
the currents flowing through A and B, the position of the pointer 
will be at every moment a function of the resistance of the circuit, 
and consequently of its nominal power. These indications are 
integrated periodically by means of a cam of the clockwork. 
The indicating apparatus for acting as an ampére-hour meter is 
shown in Fig. 3. In this case the bobbin carries a core F of soft 
iron, and has two oppositely wound coils G and G1 connected in 
series in shunt on the main circuit. Theforce of the outer one G' 
is slightly greater than the force of the inner one G, but the field 
of the latter is greater than that of G1! to an extent sufficient to 
cause the iron core always to be in a state of saturation so that 
the magnetic force of the core is the reverse of that of the coils. 
(Accepted December 9, 1891). 


$262. E.A.Gimingham,London. Conductors for 
Glow Lamps, [6d. 4 Figs.) February 23, 1891.—This in- 
vention relates tothe conductors for connecting to the illumi- 
nants of electrical glow lamps which have to be sealed through 
the glass of the globe, its object being to economise platinum and 
to facilatate the hermetical sealing where the conductors pass 
through the glass of the bulb. A short piece of platinum wire p 
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is brazed toa wire of cheaper metal n, such as iron, copper, or 
nickel. Overthis latter wire and over its junction with the plati- 
num is passed a glass tube g somewhat loosely fitting the wire, 
and the end of this tube where it incloses the platinum is her- 
metically sealed around the platinum. The glass sheathed wire 
is then passed through a hole in the bulb }, the glass of which is 
hermetically sealed to the glass of the sheathing tube. (Accepted 
December 5, 1891). 


RAILWAY APPLIANCES. 


851, H.L. Davis, Stratford, Essex, and J. F. Taylor, 
Manor Park, Essex. Fog-Signalling Apparatus for 
Railways, (8d. 4 Figs.) January 16, 1891.—This invention 
relates to apparatus whereby successive fog signals are exploded 
on passage of successive railway trains past a signal standing at 
‘“‘danger.” The apparatus is placed by the side of the line near 
the signal, and in connection with it is arranged a treadle operated 
by a passing train. The treadle is connected to a rocking shaft A, 
which it causes to rock when a train passes over it, so that its arm B 
makes a stroke to the right and is brought back by a counter- 
weight C. On the arm B are mounted three rollers 51, 52, b%, of 
which b! is under a pawl D, b2 is under a pawl E, and b? is under 
a pawl F. The pawl D, which has an incline d' on its face, is 





piveed by a pin d on the side of a lever G which terminates in a 
ammer head g and which has linked to it by two side links g', g2 
the middle of a double sway beam H! H2. The sway beams are 
pivoted at Al, h? and linked to a double slide consisting of two 
plates K! and K2 which can slide, the one above the other, below 
afixed plate L. Fog signals S are su in a tube T, the 
lowest one resting on the plate L. The levers B, F, and G are 
pivoted on a standard O and on another standard Q is pivoted 
a bell-crank lever P which has a pinp working in a slot of the lever 
F, and which has its Jower arm connected to a lever in the cabin. 
The tail e of the lever Eis connected to a treadle situated at some 
distance greater than the length of a train beyond the treadle 
near the signal post, and on the front end of the lever E is mounted 
a pawle' which is in the path of a roller on the pin p. When the 
first wheel of a train acts on the treadle ai the signal, the arm B 














moves to the right, its roller b! acting on the incline of D raises 
the lever G lifting its hammer end g and causing the slides K!, K2 
to move to the left, whereby the lowest fog signal S in the tube T 
is advanced by K! along the incline of L and lodged on K2. The 
roller o' having passed D, the lever G descends, moving back the 
slides K1, K?, so that the fog signal S! is deposited an the anvil M 
and is fired by the descent of g. When the operation is repeated 
the slide K? pushes the fired signal into the receptacle N. The 
arm B cannot return because its roller 63 is caught in front of the 
face e? of the pawl E, but when the train has advanced to the dis- 
tant treadle which is connected toe, then the pawl E is raised and 
the counterweight C brings back the arm B to the operating posi- 
tion, the pin carrying the roller 5! pushing D aside until B has 
completed its back stroke, allowing D to fall back in front of }'. 
(Accepted December 9, 1891). 


1019. S, Fox, Leeds. Eq Beams for Roll- 
ing Stock. (6d. 3 Figs.) January 20, 1891.—The equalising 
beams are pressed from metal plate to a channel form in cross- 
section, and are simultaneously bent at the ends in an upward 
and outward direction. The beams may be provided on their 
under eurfaces with strengthening wearing surfaces. (Accepted 
November 18, 1891). 


1631. A. H. Martin, Bradford, Yorks. Securing 
Railway Rails to their Chairs. (8d. 7 Figs.) 
January 29, 1891.—-Instead of securing the rail in ition by 
wooden wedges it is fixed by wedge-shaped metal blocks C and D. 
The outer block C is made about two-thirds the depth of the jaw 

rtion a of the chair and slightly longer than the width of the 

awa. {t is also provided with lips c, c at each end for retaining 
it in position. In the inner face of the block C is a recess c3 formed 
by the projections or lips c4, c5, in each of which are formed a 
number of vertical recesses c6, c6 in a line with each other. The 
inner block D is made longer than the block C, and it is provided 
with a projection d which.slides freely between the lips c+, c5 of 
the block C, In the projection d are formed a number of vertical 

















grooves dl, d' of a greater pitch than those in the block C. The 
rear es of the block D is provided with projecting pieces d2, d%, 
which fit between the two flanges b, bl of the rail. The faces of 
the lips ¢4, c5, recessed part ¢3, projection d, and lower face d* of 
the blocks C and D, which are to come in contact, are made 
cuniform, and by arranging the grooves c6 and d? at different 

itches, provision is made whereby the inner block D is driven 
ree distance less than its own pitch, one of its vertical 
grooves d? will be brought in a line with a recess c® in the lip of 
the outer block C. When the blocks C and D have been driven 
to the required position, and the side of the rail A held securely 
against the jaw a*, a key is through one set of recesses cé 
and d? for retaining the blocks in position. (Accepted December 
9, 1891). 

2069. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Wor Semaphore 
Signals. (8d. 5 Figs.) February 4, 1891.—This invention 
relates to signal a gown whereby a semaphore signal, after 
having been brought to the “‘ line clear” position, is automatically 
brought to the “danger” position on the passing of a train. The 
signal arm s is actuated by two wire pulls d?, d4 which are led to 
the periphery of a pulley r2, to which the ends are attached, so 
that by the partial rotation of such pulley in one direction or the 
other the signal arm s is brought respectively to the ‘‘ danger” 
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and “‘line clear” positions. Situated olosely by the side of this 
pulley 72 is another pulley r'!, to the periphery of which are 
attached two other wire pulls d!, d2 leading from a third pulley at 
a distance which is actuated by the signal lever H, so that assum- 
ing the signal pulley 72 and the other pulley 71 to be coupled to- 
gether, the movement of the signal lever will be transmitted to 
the signal pulley so as to actuate the signal arm. A stud kon one 
arm of an elbow lever w carried by the pulley 7’, enters a notch 
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in the boss of the pulley 72, and so couples the two pulleys. Such 
coupling together of the pulleys is controlled by a pedal P acted 
upon by a passing train in such a manner, that when a signal arm 
has been moved into the “line clear” ogee by the signal lever, 
and a train then passes the signal, the train in depressing the 
pedal P effects the uncoupling of the two pulleys, whereupen the 
signal pulley 2 being free to turn on its axis, the signal arm will 
be moved by gravity or by spring action from the “line clear” to 
the “danger” position. (Accepted December 9, 1891). 


2289. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Signalling A paratus. 
(Sd. 1 Fy.) February 7, 1891.—In electrical block signalling 
apparatus for single line railways, according to this invention, 
two hand signalling apparatus A and B, one at each end station, 
are connected together by two line wires including a battery at 
each station. Each apparatus has two contact switches C!, C°, an 
electro-magnet M! controlling the contact switch C', and an 
electro-magnet M' controlling the — Z. The arrangement is 
such that if, on a train entering the line in the direction from A 
to B, the contact switch C! of A be actuated so as to break the 
circuit of the Soomocneate M? of B, the signal Z thereof will be 
brought to ‘‘line blocked” position, while ifon the train passing 
out of the line at B the contact switch C2 of B be actuated 80 as 
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to excite M! of A and thus bring contact switch C! of A back into 
its original position, closing the circuit of electro-magnet M2 of B, 
the corresponding signal Z will thereby be brought back into the 
**line clear” position. A third contact switch C3, ne ge by a 
key and cam, is so connected to the circuits that when a train, 
after passing partly along the line from the one end station, passes 
back again to the same station, the signal Z at the other end 
station can be brought back to the “line clear” position by 
actuating switch C3. The contact switches are actuated by the 
complete rotation of a key operating a cam K', K2, K3, whereby, 
since the key cannot be turned with one hand much more than a 
semi-revolution without a pause being made to shift the fingers, 
the complete movement of the switches is divided into two sepa- 
rate motions having an interval of rest between them. (Accepted 
December 9, 1891). 


14,141. A. E. Markwick, Karachi, Sind, India. 
Portable D Posts or Jigs. [lld. 7 Figs.) August 
21, 1891.—This invention relates to portable drilling posts or 
jigs, and is practically applicable to drilling rails, &c., in situ. 
A is a double-headed rail laid by means of chair, key, and sleeper 
on the road bed in the ordinary way. Bis the post. Cis the base 
or foot with which are incorporated the devices by means of which 
the jig is fixed to a flanged rail. D, Disafixed jaw. E is a bifur- 
cated jaw adapted by means of grips e, ¢, to embrace the flanges 
ofa head F upon the side of the post, whereby the jaw is 
loosely held to the post, and can be movedalong the head. This 




















head is parallel with the axis of the post, and its flat outer face 
witha jaw D. The end of it, f, is free of any stop, so that the jaw 
E can be readily slip on or off. f1 is a key held to the post by 
apiece of chain. There is a notch in the underside of the jaw E 
on the side of the grips ¢ opposite to the jaw D. The internal 
opposite faces of the grips e are convex, so that when the key 
J' is pushed into the notch the jaw shall be brought down tight 
upon the rail, The upper portions of the jaws D and E of the 
vice are of a tour k corresponding to that of the upper por- 
tion of thegsides of the bottom head of the rail A. H is an arm 
en upon the outer portion of the jig, and I is a ratchet 
drill. (Ac cepted December 9, 1891). 





GAS ENGINES. 


19,962. 8S. Griffin, Bath. Petroleum Motors. [1ld. 
7 Figs.) December 16, 1890.—In preparing a motor constructed 
according to this invention for starting, a pin is unscrewed, dis- 
engaging the eccentric-rod b, thus allowing the air-pump j to be 
actuated by the movable handle m. On sufficient pressure of air 
being stored in the air reservoir the spraying apparatus supplied 
with air and petroleum through the pipes b', cl respectively, 
is set in operation. The issuing spray being ignited the flame 
passes through the heater u, escaping by the passage z through 
the opening z'. The corrugated casing v is thus rapidly heated 
sufficiently to vaporise the hydro-carbon spray which afterwards 

asses through it. When the necessary temperature has thus 
om attained the flame jesuing from the spraying apparatus is 
extinguished and the opening z'closed. The handle m is removed 
and the pump lever & connected with the ercentric-rod 1, so that 
the pump is actuated by the motor itself. Motion is given to the 












































flywheel, hydro-carbon spray being at the same time allowed to 
escape from the spraying apparatus into the heater v, where com- 
ing into contact with the hot walls of the casing v it is at once 
vaporised, forming with the air contained therein an explosive 
compound which passes directly by the aa z past the charg- 
ing valve o into the motor cylinder by the port k', where it is com- 
pressed and fired. The exhaust gases pass through the port k! by 
the exhaust valve p into the ge y and thence through the 
space w of the heater u, escaping by a passage at the end of the 
heater. The hot exhaust gases passing through the space w will 
maintain the temperature of the case v. The air which combines 
with the vaporised spray in the heater u passes through thesupply 
ipe ¢ into the annular passage x and thence through perforation 
h into theheater u. By this means its temperature is sufficiently 
raised to prevent any condensation of the epray with which it 
afterwards mingles in the space w. (Accepted December 9, 1891). 


1903. C. D. Abel, London. (The Gas Motoren Fabrik 
Deutz, Coeln-Deutz, Germany.) Gas and Oil Engines. 
(8d. 3 Figs.) February 2, 1891.—The object of this invention is 
to effect the simultaneous opening and closing of the gas and air 
supply valves. For this purpose a gas inlet valve e and an air 
inlet valve f are employed, which are fixed to one and the same 
stem, and which act in combination with a shut-off valve d, in 
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such manner that when the valve d is opened during the charging 
stroke of the oylinder, the valves e and / are caused to open 
simultaneously, so that gas enters from the annular channel / 
through small openings #, in order to mix intimately with the air 
entering through the passage g. The mixture then passes into 
the cylinder through valves c. When the cock or valve g is 
closed by the governor only air enters the cylinder. (Accepted 
December 9, 1891). 

' GUNS, &c. 

2552. T. J. Tressider, Sheffield. Compound Armour 
Plates. [4d.) February 12, 1891.—_In the manufacture of 
built-up compound armour-plates, homogeneous nickel iron or 
steel is used in substitution for the laminated wrought iron 
usually employed in the backs of armour plates, the object being 
to obtain increased resistance to punching throughout the plate 
while reserving an intensely hard nature of face and avoiding lia- 
bility to through cracking. (Aceepted December 16, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


_ 19,205. S. Pitt, Sutton, Surrey. (J. B. Wight, Wash- 
tngton, U.S.4.) Clutches, (8d. 8 Figs.) November 6, 1891. 


form of a cogwheel, is formed on one side integrally with an end 
piece C3 and is provided on its other side with a removable end 
piece C?. The end pieces are provided with cam tracks C. Bolts 
¢ may be employed for fastening the end piece C2 to the periphery 
of the clutch member A. The shaft D extends through the clutch 
member A, and packing nuts a, engaging screw-threaded bosses al, 
secure a liquid tight connection and permit the clutch member A 
to revolve freely on the shaft D when desired. The inner clutch 
member B is keyed to the shaft D. It is smaller in diameter than 
the inner diameter of the clutch member A, and in the space X 
between the clutch members is interposed oil. The member B is 
provided with a series of radial recesses B! in which are arranged 
valves F. These are provided with apertures g extending from 
one end of the valves to the other, and the recesses B! are fluted 
as at band communicate with the space X between the clutch 
members. The recesses Bl extend frem one side of the clutch 





member B to the other, and the abutments F, which are equal in 
width to the recesses, are provided with anti-friction rollers G, 
which engage the cam tracks C in the sides of the casing. When 
the clutch member B is revolved the valves F are moved in and 
out radially by the cam tracks. Valves M are forced against the 
liquid and in turn force the liquid against the abutments F. The 
outer casing is recessed at H and each recess is provided with a 
valve seat J having openings L. When the valves M are with- 
drawn the liquid can flow freely through the openings L, but 
when the valves M are inserted the openings are closed and the 
flow of the liquid relatively to the ber A is checked. The 
clutch member A is continuously rotated, and when the valves M 
are entirely withdrawn the clutch member B and the shaft D will 
remain stationary, butif the lever N be operated to insert the 
valves M in the valve seats and completely close the openings L 
the liquid will form a secure connection between the two clutch 
members. (Accepted December 9, 1891). 


MISCELLANEOUS. 


815. A. Wilson, Williamstown, Victoria. Steering 
( . (6d. 38 Figs.) January 16, 1891.—The object of this 
invention is to dispense with the use of rods, chains, and eo 
in transmitting power to the tiller or rudder of the vessel. The 
apparatus comprises a hydraulic cylinder A, which is fitted to the 
steering engine Bor a handing wheel © on deck, and furnished 
with a ram D, which is operated to traverse backwards and for- 
wards within the cylinder by a screw E and wormwheel F, and 
worm F! from the crankshaft G, driven by the engine B, or by 
spur gearing H, from the handing wheel C. The opposite endsof 











the hydraulic cylinder A are connected by piping I to cylinders 
J, J in proximity to the rudder. The cylinders J, J are similarly 
furnished with rams K, K connected by a sliding crosshead L to 
the tiller M, or by as to the rudderhead N. The several 
cylinders A, J, J and the pipes I, I are charged with liquid, and 
the motion of the ram D is thereby communicated to the rams 
K, K, the movement of the rudder being thus effected and con- 
trolled by the steam or other steering engine B or handing wheel 
C. Relief rams O, O, acted on by springs P, P, are provided on the 
hydraulic cylinders J, J to relieve the rudder at any time from 
undue strains. (Accepted December 9, 1891). 


2045. R. R. Hutchinson, London. Stamping and 
Pulverising Apparatus. [4d.) February 4, 1891.—Ac- 
cording to this invention an electric current is employed to 
actuate stamps or pulverising apparatus. An electric motor 
is attached to the standards of the machine, the spindles of the 
armature of the motor being coupled to the camshaft, either 
directly or through gearing. Instead of this arrangement the 
stamp rods may be passed through solenoids. The solenoids are 
caused to alternately raise and release the stamps by means of an 
electrically driven commutator which makes and breaks the 
electrical tions of the solenoids with the main circuit. 
(Accepted December 16, 1891). 


19,382. C. apes and J. Schreiter, Hamburg. 

Manufacture of Sodium Borates. [4d.) November 9, 

1891.—The process of making sodium borates, especially borax, 

out of raw materials containing boracic acid and lime, consists in 

transforming the raw materials into calcium tetra borate, and caus- 

ing ima toreact upon sodium sulphate. (Accepted December 
‘ . 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 





—The outer member A of the clutch, which, in this case, is in the 








street, Strand. 
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DOUBLE-HEAD MILLING MACHINE. 
CONSTRUCTED BY THE PRATT AND WHITNEY COMPANY, ENGINEERS, HARTFORD, CONN., U.S.A. 
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Elektro-Metallurgie. Die Gewinnung der Metalle unter | 
Vermittlung des Elektrischen Stromes. Von Dr. W. | 
Borcuers. Brunswick: Harald Bruhn. 

Tue title of this book, ‘*The Production of | 

Metals with the Help of the Electric Current,” | 

does not indicate in which way the author pro-| 

poses to deal with the subject. Dr. Borchers is 
critico-practical, that is to say, he reviews the | 
metallurgical processes, which have been patented, | 
described, and introduced, and states tt eight | 


(For Description, see Page 104.) 





electrolysis of Sb C], in which antimony appears 


-- #=_-= |as a trivalent element, so that one-third of SbCl, 


is equivalent to 1 Ag NO, and the equivalent of 


antimony becomes 40.6. The same occurs in the 


case of aluminium ; Dr. Borchers gives the chemical 
equivalent as 13.7 and the electro-chemical as .0938 ; 
others fix the chemical equivalent at = = 9.2, 
leaving the electro-chemical the same. 

The special part, the real book, divides the 
metals into their usual groups, alkalies, alkaline 
earths, heavy metals. The treatment frequently 


years of practical tests, carried out at the Mining follows an historical line, and very naturally so, 
Academy at Klausthal, lead him to think of their| since Davy, Bunsen, Troost, Matthiessen, Bec- 
advantages, of the probable improvements suggested | querel, Gay-Lussac, &c., were so unfortunate as to 
by others and himself, and of the prospects of the | anticipate many a modern inventor and invention. 
various processes. This is done ina scientific spirit ; Besides Bunsen, Sir Humphry Davy himself ap- 








and metallurgists will be obliged to Dr. Borchers for | 
assisting them with his great and valuable ex- | 
perience. The general physics and chemistry of | 
electro-metallurgy, Dr. Borchers wisely considers | 
asa task apart from the one he set himself; he 
restricts himself, therefore, in this relation to re- 
ferring to text-books and toa fewremarks, occupying 
six pages out of one hundred and sixty odd. Those 
remarks emphasise one practical rule—there should 
be ample oxidation work at the anode, and ample 
reduction work at the cathode. In his short 
Table of electro-chemical equivalents, the author 
deviates in some instances from other works. 
He gives the electro-chemical equivalents of anti- 
mony and arsenic respectively as .4213 and .2596 
in milligrammes, and the chemical equivalents as 
122 and 75. The former numbers are about those 
found in physical text-books ; it is rather in the | 
latter that Dr. Borchers deviates. The electro- | 


chemical equivalent of antimony is determined by | 





pears as one of the most indiscreet offenders in this 
respect. The record of his very first electro- 
metallurgical experiments of 1808 recommends the 
use of a metallic vessel both as cell and as pole. 
Many are the re-discoverers and patentees of this 
innovation ; continued up to date the list comprises 
the names of Bernard in France, Farmer in the 
United States, Graetel in Germany, and Napier 
in England. Patent rights and alleged infringe- 
ments scarcely interest Dr. Borchers, of course. 
He goes a little out of his way, though, once, to 
show that the principles of the aluminium processes 
of Cowles and of Héroult are entirely different. 
Manifestly impracticable processes are not men- 
tioned. For this reason iron is not touched upon 
at all, in spite of the several electrical patents for 
the production of iron and its conversion into 
steel. Caution has, of course, to be exercised in 
excluding the hopelessly impracticable. 

As in other branches of electrical industries, the 
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chief difficulties;to be overcome in electrical metal- 
lurgy now concern technical details. The electro- 
lysis of common salt into chlorine and sodium and 
cognate decompositions, is theoretically easy, and 
simple enough in the laboratory, but larger plants 
have hitherto rapidly failed. The chlorine ruins the 
metallic parts, the continued high temperature 
renders the porcelain brittle and shortens the life 
of everything, and the alkalies and earths, melted 
or as vapours, attack silicates and clay and make 
them spongy. Hence many a promising laboratory 
success, unimpeachable according to thermo-elec- 
trics, turns out a failure. The thermo-electric data are 
what is published to demonstrate the cheapness of 
the new process ; the little technical difficulties are 
not entered into. Yet they may prove very 
awkward ; and Dr. Borchers describes one crucible 
cell for the electrolysis of salt as a most unfor- 
tunate combination of various devices suitable in 
themselves. To keep the temperature as low as 
possible, several inventors mix the chlorides o 
sodium and of potassium—and also those of other 
elements—an old proposal of Bunsen’s, The 
author finds that such a mixture yields practi- 
cally pure sodium ; and he describes a special cell of 
his own construction, with two necks, an iron 
cathode in an iron cylinder with a double china 
| jacket and a carbon anode. The cell requires cur- 
rents of 8 or 10 volts, and from 30 to 50 ampéres, 
and is not particularly long-lived, nor well fitted 
for the struggle for existence. The electrolysis of 
magnesium salt labours under the same difficulties 
as that of the alkalies ; one of these, not yet men- 
tioned, is the low specific gravity which causes the 
reduced metal to rise to the surface where it is 
oxidised ; and those difficulties also affect the pro- 





| duction of aluminium. 
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Aluminium heads the group of the earth metals, 
whose salts, when electrolysed in solutions, always 
give hydrated oxide, never metal. Though this fact 
seems now sufficiently established, we still hear of 
new inventions in this field. Of one of the latest of 
these, that of Nahnsen and Pfleger, Dr. Borchers 
speaks with reserve. Nahnsen and Pflegerclaim that 
aqueous solutions of aluminium salts will pre- 
cipitate the metal, if only the temperature is kept 
low and solutions and current strong, for which 
purpose they describe several appliances, impreg- 
nated carbon electrodes, induction currents, &c. 
What has become known since, only tends to con- 
firm the assumption of Dr. Borchers, that the 
minute silvery deposit obtained, after long hours, 
was no more aluminium than Mr. Gore’s deposit 
of 1854, nor that of Burghard and Twining, who, 
on the contrary, recommend electrolysis at high 
temperature. More hopeful appears the electro- 
lysis of fused chlorides and fluorides, from which 
Bunsen and St. Claire-Deville did isolate aluminium. 
But fused fluorides reduce the silicates always pre- 
sent in graphite and clay crucibles, and the re- 
sulting aluminium is not free from silicium ; china 
crucibles are not porous, but otherwise open to the 
same objections ; and compressed carbon crucibles 
too porous; they crumble away and * ages to melt, 
when the pores become filled with aluminium. 
The cooled pole-cell of Grabau meets many, but 
not all, of these objections. There remains, then, 
abstract from strictly chemical processes, the re- 
duction of alumina by the electric current. This 
can be effected in three ways: firstly, when the 
alumina is in contact with a resistance to be 
heated, carbon, the fundamental experiment being 
that of Pepys, 1815, the newest outcome the 
Cowles process. There is a good deal of con- 
troversy about the nature of the process. Dr. 
Borchers is in favour of a heat effect simply, as 
distinguished from are effect ; and he devised an 
electric furnace, which certainly supports his view, 
and which has done some excellent work. Between 
two carbon blocks is placed horizontally a carbon 
rod } in. thick, forming the axis of a paper 
cylinder packed with an intimate mixture of 
alumina and carbon, cork plates closing the ends ; 
the furnace is charged with coarse charcoal ; and a 
current of 35 ampéres and 17 volts turned on for 
two or three minutes. An arc is certainly very im- 
probable under these conditions. There is no 
metallic oxide which cannot be reduced by carbon 
at sufficiently high temperature. Dr. Borchers 
obtained, in this furnace, not only chromium, 
vanadium, &c., but also by admixture of zinc 
oxide, fine crystalline silicium, and finally uranium, 
whose reduction from its oxides had formerly not 
been thought possible. Sometimes he substituted 
magnesium for carbon ; and he even hoped thus to 
melt platinum and to reduce it from its ores by 
using platinum tubes in lime blocks and a platinum 
bar in a groove as connecting conductor. He does 
not speak of success as yet ; the great obstacle in 
the case of platinum is its aflinity for carbon and 
carbonic oxide, But we return to aluminium and 
the earths. The reduction of alumina can, secondly, 
be effected by means of the arc, either direotly, by 
letting the ores mixed with carbon fall through the 
arc, Johnson, 1853; or by forming arc carbons out of 
carbon and the respective oxides ; or in the electric 
furnace, as shown by Siemens, &c., and lately 
Kleiner-Fiertz, who combines the are with vertical 
carbons, with fusion of cryolite, and has to con- 
tend against the freezing up of his salts. Thirdly, 
by heating and simultaneous decomposition, as is 
done by Heroult and others, a process distinct from 
the first, because, as Mr. Borchers warmly contests, 
the heat is not concentrated in one place, and 
the oxide itself is heated, not the carbon. Kiliani 
again combines this process with fusion of cryolite, 
and rotates the electrodes to avoid solidification of 
the mass. 

For the next group, the heavy metals, electrolysis 
of aqueous solutions is possible ard is carried out in 
many different ways. Anode plates are cast out 
of the sulphides, when the britt.e plates require 
special fixings, or a supporting wire gauge core— 
or out of the impure metal. Plates out of crushed 
or compressed ore, or the ground ore in per- 
forated boxes, as proposed by Blas and Miest and 
by Marchese respectively, do not appear to have 
answered anywhere. More success has been 


realised with extracts of ores, especially if the 
process is a continuous one, like the reduction of 
copper from copper ores and their soluble sul- 
phates, yielding iron sulphate as a bye-product, 





according to Siemens and Halske ; or the copper 
process of Hépfner, who passes a solution of 
aqueous chloride in salt through many cathode 
compartments, where copper is deposited, an equi- 
valent solution at the same time going through 
the anode compartments, where cupric chloride is 
formed, which again serves for lixiviating fresh 
copper and silver ores. In such decompositions, 
the porous partition between anode and cathode 
becomes a matter of paramount interest ; and the 
reader will find many hints as to technical details 
which, correct or not, at any rate direct his atten- 
tion to vulnerable points. It is well known how 
admirably Messrs. Siemens and Halske have per- 
fected their copper process, so far as copper and 
iron sulphate are concerned ; the zinc precipitated 
is, however, not free from iron, the two metals 
falling out under similar conditions. As regards 
nickel and cobalt, Dr. Borchers says that what is 
established for nickel may be taken as granted for 
cobalt, almost without exception ; recent researches, 
however, hardly tend to support this opinion. Of lead 
refining by electricity, by the Keith and other pro- 
cesses, Dr. Borchers does not take a very favourable 
view ; nor does he believe in Burghardt’s tin pro- 
cess for the production of tin from its ores, though 
it might be employed with advantage for recovering 
the tin from white metal, when, however, any lead 
impurity would be retained. For gold and silver, 
the electric current seems not to be able to do 
more than to facilitate the amalgamation, to avoid 
mercury losses, and render the work less injurious, 
as the amalgamation can be effected under water. 
The latter fact ought to be a sufficient recom- 
mendation, if any regard were paid to the health of 
the labourers. Gmehling, however, does not re- 
port favourably on electric amalgamation; he 
found in Bolivia that weak currents were useless, 
and that stronger currents of 70 volts and 45 ampéres 
quickened the operation without perfecting the 
silver extraction. The electro amalgamations were 
hence discontinued, and by taking proper measures 
better results were obtained in every respect but 
the saving of time. In a more civilised country 
than Bolivia the saving of time might justify 
further experiments with, perhaps, still better 
results. 

We forgot to mention one very interesting ob- 
servation of Dr. Borchers. ‘The cresolsulphonic 
acid affords an excellent solvent for zinc and lead. 
Cresol and phenol, forming the chief constituents 
of commercial crude carbolic acid, could easily be 
supplied. 

A perusal of the book will convince the reader 
that Dr. Borchers is right in saying that to-day’s 
electro-metallurgy is very poor in originality. 
Dates and numbers of the respective patents are 
almost always given; a good index is provided ; 
and the publisher has done his duty by supplying 
good type and ninety carefully executed diagrams. 
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QUEENSLAND GOLDFIELDS. 
Mount Morean. 
(By our Sprctat CoRRESPONDENT. ) 
ROCKHAMPTON, one of the principal towns of 
Queensland, on the eastern seaboard of Australia, 
is built nearly under the tropic of Capricorn, on 
the Fitzroy River, some 30 or 40 miles from the 





coast. The outlook, in almost any direction, is 
picturesque, being almost entirely surrounded by 
mountains, the streets are laid out in modern 
rectangular fashion, they are very wide, quite 
flat, generally dazzling with glare and very hot. 
When the place recovers from the shock of the 
late sudden check to wild speculation, which 
was caused by there being found, almost within 
its area, ‘the greatest gold mine in the world,” it 
will doubtless go ahead quickly ; it probably has a 
big future, being the port of a magnificent back 
country. 

Away in the ranges, about 25 miles to the south- 
west of the town is this noted mine, locally known 
as ‘‘the Mount.” Half the journey may be done 
by rail, the remainder is over a heavy mountain 
road. A straggling congregation of small wooden 
dwellings and shops, built along a winding water- 
course, serve to make the township of Mount 
Morgan, wherein dwell some 4000 people ; right 
in front stands the mountain. 

Plainly, it isa mountain not distinguishable to 
any casual observer from its fellows, or the range 
near by. The characteristics of all the hills in the 
neighbourhood are the same; similar trees and 
foliage, similar grasses, similar rocks, and general 
appearance ; a wild, rocky, uncultivated and some- 
what uninteresting locality. Mount Morgan differs 
from its surrounding in these important particulars, 
it is the repository of an immense mass or masses 
of gold-bearing iron pyrites; overlying these 
masses, and more or less impregnated with gold, 
are bodies of matter resulting from the decompo- 
sition of the country rocks together with portions 
of the pyritous deposits ; and uppermost, but now 
partially removed, a cap composed of a cellular 
silicious iron-stained gozzan and limonite, all more 
or less gold bearing, aid all, or nearly all, far more 
heavily charged with gold than the still unaltered 
pyritous masses lying beneath, below the point of 
decomposition. The illustration on page 108 gives 
a good idea of the locality. 

So, by this reading, ’tis a simple matter after all, 
the new Golconda. It upsets no old theories, 
alters no well-ascertained facts, shows gold, gozzans, 
and pyrites under no new conditions ; in fact, does 
nothing but show that the ordinary conditions 
observable on half the goldfields of the world are 
here to be seen, save that they are in one spot, re- 
produced upon a scale of magnitude hitherto un- 
dreamt of. 

It goes without saying, that such a commonplace 
unweaving of the web of singularity and wonder- 
ment, revelled in by writers on this great gold mine, 
will bring down upon my head the scorn and con- 
tumely of the many, who, ere this, have essayed 
to tell the public the true, the only solution. 
Feeling this fully, later on, in detai], will be given 
the chain of evidence upon which my simple story 
is founded ; but, before doing so, it may be in- 
teresting to cull from the literature put forward by 
those most intimately connected with the property. 

Amongst others, two gentlemen known to the 
world of science have reported on this property, 
Mr. Robert L. Jack, Government Geologist of 
Queensland, and Mr. J. Macdonald Cameron, 
F.G.8., &c. ; their views I will discuss later. 

Mr. Cameron, however, appears to have, in his 
report, expressed incorrectly the views of the two 
chief officials engaged in the active management of 
the mine, and in one of the pamphlets before re- 
ferred to, bearing date 1889, which the secretary of 
the Mount Morgan Gold Mining Company kindly 
supplied me with, I find Mr. Cameron’s mistake 
explained as follows : 

‘*Tt may be well before proceeding further, to 
clear away a misunderstanding into which Mr. 
Cameron has fallen with regard to the opinion said 
to be held by Mr. J. Wesley Hall and Mr. Roger 
Lisle, the mining manager. Mr. Cameron seems 
to have thought that the opinion held by Mr. Hall 
and Mr. Lisle was that the heat resulting from the 
oxidation of a mundic lode had melted the quartz, 
and that subsequently water from below causing a 
chemical outburst, the gold had been precipitated 
along with the material which now forms the 
stalactites. This view Mr. Hall, immediately on 
the publication of Mr. Cameron’s report, emphati- 
cally disclaimed. That officer, to whom so much 
of the success of the mine is due, did, it is true, 
express an opinion that the decomposition of a 
mundic lode had put the quartz silica into a molten 
state, and that water from below had produced a 
chemical outburst, during which the gold had been 
precipitated ; but the decomposition of a pyrites 
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lode is a very different thing from a heat arising 
from oxidation so great as to melt quartz.” 

When this theory and its explanation have also 
been subjected to ‘‘ patient analysation,” I desire 
to draw attention to the reports of Mr. Jack and 
Mr. Cameron. 

Mr. Jack first visited the mine in 1884, and then 
propounded a theory of a geyser or thermal spring, 
which in his own words he describes as follows : 

‘¢ After careful study of the whole foundation I 
have come to the conclusion that nothing but a 
thermal spring in the open air could have deposited 
the material under consideration. The frothy sili- 
cious sinter agrees in every respect with the de- 
posits of New Zealand and Iceland geysers, and of 
the still more wonderful hot springs of the Yellow- 
stone National Park, so graphically described by 
Dr. A. C. Peele.* The ‘frothy’ and cavernous 
condition of the silicious sinter of Mount Morgan 
may be accounted for by the escape of steam, while 
the silica was yet (after the deposition on the eva- 
poration of the water) in the gelatinous condition 
so frequently observed in thedeposits of hot springs. 
The aluminous silicates represent the familiar out- 
bursts and flow of mud. The iron oxide appears 
to have been deposited in some cases along with 
the silica and alumina, and in others to have been 
deposited later, its solvent fluid having been, as it 
were, injected into interstices, vesicles, and caverns 
of the silica and alumina. In some cases it may 
have been originally pyrites, as it now and again 
occurs in cubical hollows. Calcareous sinter is very 
common in silicious springs, and its absence from 
Mount Morgan must needs imply the local absence 
of limestones among the rocks from which the 
spring was fed. The silica would be found abun- 
dantly in the quartzites and the alumina in the 
shales and greywackes of the country in the neigh- 
bourhood, and possibly both silica and alumina may 
have come in part from deep-seated underlying 
granite. The gold, and to some extent iron, may 
have been dissolved out of the iron pyrites of such 
reefs as the ‘Mundic reef’ seen in Mundic Creek ; 
the gold possibly by chlorine produced by the con- 
tact of hydrochloric acid, derived from the decom- 
position of chlorides, with manganese, which occurs 
sparingly in the form of pyrolusite along with the 
ironstone of Mount Morgan,” e 

It was generally understood that shortly after 
the appearance of this theory it was abandoned by 
Mr. Jack himself, and further theories were put 
forward by him in a subsequent report, from which 
the following quotations are made: 

‘*The evidence now to hand, in my opinion, goes 
to confirm my original view that the auriferous 
material was deposited by a thermal spring. The 
deposit is freely intersected by felstone dykes, and 
lies on and is surrounded by the pyritous quartzite 
country rock. Numerous dolerite and rhyolite dykes 
intersect the country rock, but not one has been 
met with in the auriferous deposit. Had the auri- 
ferous deposit been merely the silicious skeleton 
remaining after the removal of the pyrites from the 
pyritous quartzite, the dolerite dykes would still 
have remained to attest the original identity of the 
two masses. But there is at least one clear instance 
of a dolerite dyke intersecting the quartzite country 
rock (in No. 1 tunnel, 120 ft. north of the shaft 
sunk from No. 5 floor), and not intersecting the 
overlying sinter (in the south branch of the Free- 
hold Tunnel, only 23 ft. higher). This shows that 
the sinter and ironstone were deposited on and 
were not altered portions of the pyritous quartzite 
country rock. Itis hardly credible that the highly 
auriferous silicious and ferruginous rocks now 
being worked represent merely a weathered condi- 
tion of the pyrites, with which the quartzite 
‘country rock’ is so highly charged and which is 
so poor in gold. Again, the fact that the sinter is 
mainly a hydrous silica is an argument against its 
being the skeleton produced by the solution of 
masses of pyrites from an anhydrous quartzite. A 
sample of the sinter from the Freehold Tunnel was 
submitted to Mr. A. W. Clarke, late Government 
Mineralogical Lecturer, who favoured me with the 
following interesting note : 

‘“**A very large proportion of the substance is 
suluble in strong potash solution, the residue being 
nearly pure crystalline silica. This is what ought 
to be expected of a silicious sinter, as, of course, 
the silica would be hydrated and colloidal, and the 


__* Twelfth Annual Report of the United States Geolo- 





gical and Geographical Survey of the Territories. PartIL., 
section 2. ‘On the Thermal Springs, Yellowstone 
National Park.” Washington : 1883, 


presence of some quartz in it (or crystalline silica) 
is quite conceivable.’” 

As far as I am aware, none, excepting a few 
solid - gold - right - down -in - the - bottom men, or 
believers in the old fire-and-brimstone theory, 
attempt to deny that the present condition of 
Mount Morgan is due to anything but aqueous 
action. But why thermal spring? Whether 
thermal or cold—so far as I could see, learn, or 
imagine—there is not one particle of evidence 
whereby to decide ; and in either case the result 
would be the same. The mountain has been 
burrowed through and through by tunnels driven 
in all directions. I could, in them, see no evidence 
of a central pipe or pipes through which could 
have passed ‘fexplosive discharges of gases or 
steam,’ or any channel or pipe to carry any direct 
upward flow ; none were shown to me, none were 
spoken of, neither Mr. Jack’s report nor diagrams 
attached indicate the location of any such outlets ; 
and I am of the belief that were any discovered or 
known the fact would be published widely all over 
the English speaking world. 

I hold the opinion that if any thermal spring 
ever existed it was purely of a permeating or tilter- 
ing character, and not accompanied by ‘*‘ explosive 
discharges of gases or steam.”’ With great masses 
of decomposing pyrites heat would be generated, 
and the amount of heat would be governed by the 
bulk of pyrites and the rapidity of decomposition, 
taken in conjunction with the moving volume of 
water. As to the fact of the pyrites below, so poor 
in gold, and the silicious ferruginous rocks above, 
so highly charged with gold, being a proof that the 
upper crust could not be merely a weathered con- 
dition of the lower strata, I can in no way agree 
with Mr. Jack. Saving this addition—a weathered 
condition of the lower strata, with the addition of 
saturation with mineralised waters from around. 
Within the limit of my own observation this condi- 
tion of things is the rule, not the exception. I 
instance (perhaps) 50 per cent. of reefs on the gold- 
fields of Queensland, where the brown iron ore, 
near the surface, has given phenomenal yields of 
free gold, and when the pyrites below was reached 
the width of the reef grew smaller at once, and the 
gold contents suddenly less to a marked degree, 
leaving nothing but a poor ore, difficult of treat- 
ment. In all these reefs we have simply a 
‘* weathered condition” of the original lode, plus 
the corrosive action of mineralised waters affecting 
and saturating with gold salts and other mineral 
matters, not only the weathered or decomposed 
lode but the country rock in its immediate vicinity. 

The same is true of mines in other parts of Aus- 
tralia. Bethanga (gold), Victoria, is a notable 
instance ; Silverton and Broken Hill (silver), 
N.S.W.; Wallaroo and Moonta (copper), S.A.; 
and the list could be extended ad infinitum to refer 
to mines throughout the world. In all the above, 
heavy and rich ore deposits are (or were) found 
uppermost, and below lies the sulphide ore, 
narrower in the vein and poorer in quality. The 
Bethanga mines are an excellent illustration of this 
action. The decomposed portion of the lode was 
shaped like a large Y or upper portion of a Y, 
varying from 40 ft. wide on top until the lower 
part of the Y was reached, which represents the 
sulphide lode—in thickness varying from 1 ft. to 
3 ft. Like a large lamp wick, loose and fuzzy on 
top and hard and compressed below the line of 
moisture. All the upper part of the Y has been 
removed ; it was rich in free gold and easily treated. 
The big fuzzy portion of the wick no longer remains 
to exert capillary attraction on the mineralised 
waters in which the lower part of the wick is 
steeped ; but nature is daily providing what man 
has removed. On the top of the sulphide lode 
there lies an inch or two of black friable decom- 
posing pyrites, which works back a little into the 
inclosing country rock. This pyrites shows a 
natural concentration of gold from the lode beneath, 
there being no capillary medium, hence it accumu- 
lates ; assays made from it gave gold at the rate of 
from 8 oz. to 9 oz. per ton, while the undecomposed 
lode from which it is derived gives by assay about 
1 oz. of gold per ton. It is now more than two 
years since I wrote describing this action of natural 
concentration and chlorination which is daily going 
on in pyritous lodes, and at the time cited Mount 
Morgan as an instance. * 

With reference to the silica question—the stuff 








* ** Notes on the Treatment of Gold Ores.” London: 
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that looks like sinter is, in the main, not colloidal 
silica and is not soluble. The colloidal or hydrous 
silica occurs mostly in the limonite, and its physical 
characteristics may be examined by any one who 
will take the trouble to digest a small lump of this 
limonite in cold hydrochloric acid. It is so fragile 
that the structure will be all destroyed if boiled in 
the acid. The soluble silica has been deposited 
from the mineral water together with the limonite 
and the gold, and is found all through the cap of 
Mount Morgan, just as it is found in the brown iron 
ore caps of numberless lodes such as already in- 
stanced. The hundreds of analyses made by 
analysts of the various geological surveys in the 
different colonies, do not show a single instance of 
a mine water without silica in solution, and it may 
be said the same is characteristic of every mine 
water in the world. 

Quoting further from Mr. Jack’s report we have 
the following : 

‘*TIn view of the enormous quantities of pyrites 
associated with the quartzite country rock, it may 
not be so necessary as it once seemed to ascribe the 
presence of gold on the summit of Mount Morgan 
to the solvent action of hot water, charged with 
chlorine, on a number of auriferous pyritous reefs, 
since even if gold existed in the pyrites in the 
country rock in a very infinitesimal proportion, it 
might be collected by a thermal spring charged with 
chlorine from the pyrites over a wide area.” 

The reasoning in the above paragraph is, to my 
mind, not at all clear. Pyrites does not sweat out 
chlorine; thermal springs are not generally 
‘*charged” with chlorine—hot water won’t hold 
chlorine—and could one be so imagined at Mount 
Morgan it would have created far greater disturb- 
ance and alteration in the adjoining rocks than now 
exists. Again, there is no evidence of chemical 
action in these surrounding rocks to show that they 
have contributed in any way to the auriferous de- 
posits of Mount Morgan, their minerals are unde- 
composed and their contained pyrites is bright and 
unaltered ; but the pyrites in enormous masses 
immediately beneath the auriferous cap of the 
mountain, show every evidence of partial decom- 
position, and this gradual alteration 1s going on now 
and is to be seen any day—even a blind man could 
detect it, the smell of sulphurous acid being so 
overpowering in some of the tunnels and drives. 

The concluding paragraph of the portion of the 
report referring to Mount Morgan is as follows : 

‘In my former report I referred to the uncer- 
tainty regarding the age of the quartzites, grey- 
wackes, and shales which form the ‘ country rock’ 
of Mount Morgan; this uncertainty has been dis- 
pelled by the assiduity of Mr. James Smith, of 
Rockhampton, who has found in the rocks in 
question an abundant marine fauna, proving 
according to Mr. Robert Etheridge, Jun., Palzeon- 
tologist to the Geological Survey of New South 
Wales and Australian Museum, their identity with 
the ‘Gympie beds,’ which are on the horizon ot the 
‘Bowen River beds’ (Carbonifero - Permian). 
Pyritous rocks of this age have furnished gold to 
the reefs at Gympie, and in the vicinity of Mount 
Morgan, and, considering the immense quantities 
of pyrites in the quartzite immediately beneath 
and around Mount Morgan, might well supply, 
under the stronger influence of a thermal spring, 
charged with chlorine, even enough of gold to 
enrich the now famous Mount Morgan mine.” 

This paragraph appears to bear away from the 
sinter and the tufa, &c.—all more or less evidence 
of some great convulsion of nature—and to incline 
to the more simple theory of gradual accumulation 
of gold from the pyrites beneath by the medium of 
aqueous action going on throughout ages of time, 
except that ‘‘the stronger influence of a thermal 
spring charged with chlorine” is clung to. The 
evidence supporting this thermal spring theory is 
not put forward. Where are the traces of its 
upward flow? and if a spring, why necessarily hot, 
which must of necessity reduce to a minimum the 
volume of chlorine the water could carry ? 

- The natural reactions are as follows: Decompos- 
ing pyrites, when oxidised in the presence of mois- 
ture, supplies sulphate of iron and sulphuric acid ; 
this sulphuric acid is the active agent which brings 
about the next reactions; these reactions which take 
place depend of course on the surrounding mineral 
matter, but it is the sulphuric acid coming into 
contact with waters containing chlorides which 
generates hydrochloric acid. This again brings 
about another series of reactions, and if man- 
ganese is present (and Mr, Jack says it is), 
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chlorine is formed to dissolve the gold left after the 
decomposition of pyrites, and this dissolved gold 
will be carried and deposited wheresoever the 
stream of water charged with it flows. The thermal 
character of this water depends entirely on the mass 
undergoing decomposition and the rapidity of the 
change. 
(To be continued.) 





A SHORT HISTORY OF BRIDGE 
BUILDING. 
By C. R. MAnneErs. 
(Continued from page 64.) 
Peruars the earliest example of the arch in 
Rome is the great sewer called Cloaca’ Maxima, | 
Fig. 19, ascribed to Tarquinius Priscus, one of the 
early kings, about 615 B.c. It is formed of three —~ = 
tiers or rings, one within the other, the innermost a -— = 
being semicircular and about 14 ft. in diameter. | 
The early Roman arches were almost invariably | 
semicircular, and seldom exceeded 60 ft. or 70 ft. | 
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built by Zmilius Scaurus, about 120 B.c., and is 
mentioned by Cicero about 45 years after its foun- 
dation. The arches vary from 51 ft. to 79 ft. in 
span. It was at this spot that the battle between 
Maxentius and Constantine took place in 312 a.p. 
Pons Fabricius, two arches of 82 ft. span, and Pons 
Cestus, one arch of 78 ft. 9 in. span, connected the 
Insula Fiberina with the opposite sides of the river, 
and both are still remaining. Pons Fabricius was 
originally of wood, but was rebuilt in stone shortly 
before the commencement of the Christian era. The 
bridge at Ariminium (Rimini), Fig. 28, was com- 
menced by Augustus and finished by Tiberius, 
about 14 a.p., and still remains. The arches are 
from 23 ft. 5 in. to 28 ft. 9 in. span. Pons Aélius, 
Fig. 29, was built by Hadrian (117-138 a.v.), and 
is now called the Bridge of St. Angelo. 


(To be continued.) 








ELECTRIO LIGHTING AT THE ROYAL 
NAVAL EXHIBITION.—No. VIII. 

THE Siemens 130 horse-power transformer which 
was used at the Exhibition for the striking high- 
voltage experiments shown on several occasions, is 
shown in front and end elevations in Figs. 41 and 42; 
and gave at its secondary terminals the extraordinary 
potential difference of 50,000 volts. The respective 
windings were arranged as follows : 

Primary 50 amperes, 2000 volts, 

Secondary 2 amptres, 50,000 volts. 

It was designed by Messrs. Siemens Brothers, for 
their experimental work in connection with alternate 
currents, and with it many interesting experiments 
can be carried out, which up to the present were only 
attainable by the use of frictional induction machines. 
The magnetic part of the transformer is made 
throughout of soft laminated iron, and comprises 
three vertical limbs A B C united at top and bottom 
by horizontal slabs D and E let into castings F and 
G which respectively form the base and cap of the 
transformer. Each of the castings F and G is pro- 
vided with lugs ff, gg, and the whole is firmly held 
together by means of bolts f, g, passing through 
them. Almost the entire length of each bolt is 
covered with ebonite, so that the tendency of elec- 
tricity to arc across from the secondary to earth is 
reduced toa minimum, The cap F is provided with 
an eye-bolt for lifting purposes. 

In this manner two complete paths for the induc- 
tion are provided, and consequently the limb A has 
twice the sectional area of either Bor C. Each of 
the limbs A BC is provided with a primary coil which 
is wound directly on to it with a conductor capable 
of carrying safely 50 amperes—special precautions 
being taken with respect to insulation. The secon- 
dary winding is wound on frames aa, bb, cc, two of 
which are supplied with each limb, and are sup- 
ported by porcelain insulators, as shown. An air 
space is left between each primary, and the inside 
of the corresponding secondary, so that the latter 
is practically surrounded by an air insulation. Each 
frame is supplied with terminals and fuzes so that 
various combinations can be made with the separate 
windings at disposal. It need hardly be mentioned 
that the greatest care was taken with the insulation 
of the secondary winding. 

The following is an interesting example, see Fig. 
43, of what can be done with this transformer. A 
plate of glass about 2 ft. square and 24 mm. thick 
was separated from two metal discs b c, by means 
of ebonite distance pieces d each 2 mm. thick—the 
whole being mounted on an ebonite stool. The 
terminals of the secondary winding were connected 
respectively with the discs b and c, and with a 
pe eso difference of 42,000 volts, the glass would 

e pierced in ? to 1 minute. With steel electrodes 
and the same potential difference as before, the 
striking distance is 2 in. in air, and the arc thus 
formed can be lengthened out to 144 in. The 
current was supplied through a patent cable trans- 
former to the large transformer just described, from 
the Siemens W 20 alternator (see page 710, vol. lii.) 
which gave 500 amperes at a potential difference of 
80 volts—the frequency being 70 complete periods 
per second, 

The Siemens ‘‘ cable” transformer is illustrated 
in Fig. 44, and consists of a long core of wire-rope 
composed of soft iron wires covered with a layer of 
specially-prepared insulating material around which 
are wound two insulated conductors forming one 
the primary and the other the secondary circuit of 
the transformer. The illustration shows in elevation 
a transformer of this construction coiled and fixed 
for use in a skeleton stand, with the terminals of 





the primary and secondary circuits arranged on the! to 1.57 as the capacity was increased from zero to 


top. For various purposes, especially for central 
or sub-station work, it would be 
convenient not to coil the transformers, but to lay 
them out straight or suspend them in a more or less 
horizontal or vertical position ; but bending does 
not in any way affect their magnetic qualities. The 
dimensions of the iron core and conductors, and the 
quality of the iron are so chosen that while the 
cooling surface of the transformer is much larger 


than in transformers of the ordinary type, there is | 
|The curve in Fig. 46 is taken from observed facts, 


very little heat generated by hysteresis, by eddy 


currents, or copper resistance. They therefore keep | 


Fig Al. 
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very cool, even when working at full load. They 
vary somewhat in efficiency according to their size. 
They are, however, designed to work with a high 
efficiency at light loads, so that when they are used 
in central or sub-stations, or elsewhere, where the 
load is subject to great variations during the day, 
their average or all-day efficiency shall be as high 
as possible. For example, the 150 horse-power 
transformer would have 94 per cent. efficiency at 
full load, between 93 per cent. and 94 pre cent. at 
half load, and 90 per cent. at quarter load. 

In Dr. Fleming’s paper, ‘‘On some Effects of 
Alternate-Current Flow in Circuits having Capacity 
and Self Induction,” read before the Institution of 
Electrical Engineers, in May last, some interesting 
experiments on transformers, made at Messrs. 
Siemens Brothers and Co.’s Works, were described 
and curves given. A Siemens W 1 alternator was 
run at constant speed and constant excitation, and 
was connected to the terminals of the primary of a 
Siemens No. 2 closed magnetic circuit transformer. 
The terminals of the secondary were connected to 
various lengths of single gutta-percha-cored cable 
immersed in a tank of water, the cables being 
insulated at their far ends, and forming a condenser 
attached to the secondary of the transformer. The 
capacity of the secondary circuit was thus varied, 
and the variations of the volts at the primary and 
secondary terminals noted. As the capacity was 
increased from zero toa certain critical value the 
secondary potential difference rose until it was 
about 34 times its initial value, and then decreased 
for a further increase in thecapacity. The primary 
potential difference varied in a similar manner with 
a variation in the secondary capacity, but the ratio 
of transformation increased progressivsly from 1.43 


probably more) 





0.65 micro-farads, as represented by the curve in 
Fig. 45. Mr. Alexander Siemens pointed out in 
the course of the discussion that in the case of the 
‘‘cable” transformer, which is of the open 
magnetic circuit type, similar variations in the 
potential differences at the primary and secondary 
terminals had been observed, the conditions of 
experiment being the same as in the former case, 
but with this difference, that the ratio of trans- 
formation remained absolutely constant throughout. 


and contrasts strongly with that in Fig. 45. This 


Ratio of Transformation 





Microfarads (869 A) 


Fig. 46. © 


Ratio of 
Traastormation 





Microfurads 
quality becomes extremely important when a trans- 
former is connected to a long line of cable ; and this 
type is self-regulating as regards the terminal pres- 
sure within 3 or 4 per cent. of the normal pressure. 





CANET v. KRUPP GUNS. 
By A Frencu ARTILLERIST. 
(Continued from page 69.) 

ConTINUING the comparison between the Canet 
32-cent. (12.6 in.) and the Krupp 30.5-cent., we 
may carry the investigation a little farther and 
compare this Canet gun with the 112-ton Armstrong, 
and the 40-cent. (15.75-in.) Krupp guns, which are 
popularly considered as the two most powerful 
weapons in existence. We shall find that in 
assuming initial velocities of 655 metres (2148 ft.) 
for the first and 579 metres (1900 ft.) per second, 
the penetrating energies are as follows : 

Comparison of Armstrong, Krupp, and Canet Guns. _ 


| 





| metric tons | foot-tons 


metres in. 
per kilo. | per lb. 
Armstrong .. 1,20 47.2 159 | 232.9 
Krupp “4 | 1,26 49.5 | 1488 217.9 
Canet.. 1.20 47.2 | 185 271.0 


It is true that in the Krupp and Armstrong guns 
the charge is of ordinary powder, but these guns 
are of relatively short length compared with their 
calibres, and the advantages to be derived from 
very slow-burning powders are not to be obtained. 
The Canet gun weighs 66 tons; thus at half the 
weight and at a price less than half that of the 
Krupp and Armstrong guns, it possesses the same 
penetrating energy, and as the velocity of the pro- 
jectile is much greater, the trajectory is flatter and 
the accuracy of firing is superior. It may be men- 
tioned that the figures given in the Yacht have 
been preserved, these figures not having been 
challenged by the Revue Internationale. We are, 
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therefore, justified in assuming that the 32-cent. 
Canet guns mounted on the three Japanese coast- 
guard ships Matsushima, Itsukushima, and Hashi- 
date belong to one of the three types of the 





naval gunner. With a practised and strong man | (15.24 tons) per square inch, difficulty of working 
this period of twenty seconds is reduced to one-|commences. As to the gun itself, there have been 
half that amount. With powder pressures ranging | instances in which, when pressures in excess of 
from 2600 to 2800 kilos. per square cent. (16.5 to| 2250 kilos. (14.24 tons) per square inch have been 














17.8 tons per square inch), two men were required | reached, the metal itself began to fail much in the 
at the opening lever, an additional amount of power| same manner as the 12-in. guns delivered to Russia 
which does not call for adverse criticism. and referred to.* In the tests of the Canet gun, it is 

One thing is very certain, that the large calibre| pointed out by the German writer that the results 
Krupp guns closed with a wedge cannot be opened| recorded for the sixteenth round did not at all 
so easily. In order to open the breech of such| agree with those for the preceding round. That is 
guns when they are of large calibre it is necessary | perfectly correct, and the reason is a very simple 
to add to the turning lever a very long bar on|one. The round was fired with a new powder 
which several men can exert their strength in order | which required a special fuze, so arranged that the 
to start the massive steel wedge. It will be inte-| powder should be ignited under the best condi- 
resting to consider what happened to the guns of| tions. The powder had not been placed uniformly 
large calibre on this latter system, which were sup-| in the cartridge, with the result that there was a 


most powerful guns in any service. It should be 
added that when under test the Canet gun, without 
showing any traces of injury, resisted 25 rounds 
with maximum charges, while everybody interested 
in the subject knows the mishaps that were expe- 
rienced with the monster Krupp guns that were 
supplied to Italy, and the inner tubes of which 
were displaced and shifted forward whilst they 
were being tested. 

The German author enlarges upon the alleged 
contradictions and incompleteness in the report of 
the firing experiments published by the ‘‘ Revue 
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TABLE I.—TESTS 


AND PERFORMANCES OF CANET 27-CENT. (10.63-IN.) GUNS. 
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ENERGY PERFORATION AT THE MvzzLe THROVGH WrovGutT- 
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Iron PLATE, 
Natur ot Powde, | Wightot | Weymot | total | — : : — 
Total at the | Per Kilo- Per Ton of M.Krupp’s | Formulaof | Formulaof | 
Muzzle. ee Metal. Figures. | M. Krupp. | Jacob de Marre. | 
| ‘ | | 
| kilog. Ib. kilog. | Ib. m. ft. m.-tons  ft.-tons 'm.-tns ft.-tns m.-tons |ft.-tons cent. | in. | cent in, cent. | in.  kilog. per| 1b. per 
| | j i | | sq. cent. | sq. in. 
Krupp Gun of 30.5 Centimetres and 35 Calibres. 
P.P. C. /82 /II. /X. /89 180 | 397 455 | 1003 580 | 1903 7,801 | 24,963 | 43 34) 139 124.9 | 409 90.7 | 36.3 78.1 31.2 | 91 36.4 | 2370 | 33,709 
P.P.C./82 /II. /III. /91 200 | 441 | 455 | 1003 610 | 2001 8,629 27,613 | 43.19, 138 | 138.2 | 442 97.9 | 37.2 84.3 | 33.7 | 98 39.2 | 2669 | 37,923 
W.P.C./89 /30 /15 11. IX. /90| 103 227 | 455| 1003 681 | 2284 10,755 | 34,416 1044 | 934 | 1722 551 | 1160! 45.6 0.4 | 398 | 116 46.4 2640 37,567 
Canet Gun of 32 Centimetres and 40 Calibres. 
P.B.1 224.2 | 494 | 455 | 1093 655 | 2149 9,949 | $1,837 | 44.37 | 142 151.4 | 484 | | 88.2 | 35.3 103 | 41.2 2292 32,619 
P.B.1 240 | 529 | a7 | 939 679 | 2228 | 10,502 | 33,606 | 43.76, 140 159.8 511 ae axl “oes 36.8 108 43.2 2575 | 36,622 
B.N. 1 135 | 298 | 451.5) 996 702 2303 | 11,331 | 36,291 83.93 269 1724 550 114.2 | 49.7 97.3 | 33.9 114 | 45.6 2392 38,294 
P.B.1 255 | 962 | 4485) 989 704 | 2310 | 11,317 | 36,253 44.43 142 171.7 | 590 114.2 | 45.7 97.2 | 389 114 | 45.6 2669 36,219 
P.B. 1 255 | 962 = 451 999 718 2393 | 11,837 | 37,877 4642 148 | 180.2 | 577 100.6 | 40.2 118 | 47.2 | 2366 | 40,783 
BN. 1 140 | 309 450 | 993 701 | 2307 | 11,261 | 36,037 80.43 277 | 1714 549 | 968 | 38.7 | 114 | 456 | 2421 | 34,491 
B.N. 1 144 | $17 450.5' 994 727 2396 | 12,149 | 38,877 81.36 270 ' 184.9 592 | ' 102.4 | 41.0 120.3 | 481 | 2553 36,329 
Cunct Gun of 27 Centimetres and 36 Calibres. 
BN... 75 169 252 599 245 ; 2444 7,128 | 22,810; 95 | 304 198 | 634 85 34 81 | 324 2379 «=| 33,83) 
B.N. .. 75 169 © 200 441 790 | 2592 6,361 | 20,877 jos 279 | 176.7 | 569 | 78 31.2 106 || 42.4 2160 | 30,737 
' | 
TABLE II.—TESTS AND PERFORMANCES OF CANET 15-CENT. (5.9-IN.) GUN. 
| ENER@y. PERFORATION AT acing yeaa Wrovaut- 
ative: ce Boaden: | bin a ot Bae - Velocity. == itis Pe he ee Maximum Pressure. 
Total at the Per Ton of M. Krupp’s Formula of M. Formula of 
| Muzzle. rer oa Metal. Figures. Krupp. | Jacob de Marre. | 
kilog. | Ib. kilog.' Ib. m. ft. | m.-tons ft.-tns m.-tons/ft.-tns m.-tons | ft.-tons cent. in. | cent. | in. | cent. in. kilog. per lb. per 
| | | I \ | | sq. cent. | sq. in. 
Krupp Quick-Firing Gun of 15 Centimetres and 40 Calibres. 
W.P.C./89/15/7.91X/90; 13 , 28.69, 40 88 | 818 2634 | 1364 4369 104.9 334 | 241.4 772 66.0 22.4 | 51.2 | 20.9 53.7 21.9  2619+79 | 37,633+1047 
Ditto 13.3 | 39.31! 40 | 88 833 | 2733 | 1419 4928, 106.4 | 320 250.4 | 801 57.5 23 | 527 21.1 59.2 22.1 | 2729+59 | 33,577+498 
Canet Quick-Firing Gun of 15 Centimetres and 48 Calibres, 
, ee “s o-) 14.5 32 40 88 814 2671 1357 4342| 93.6 | 299 | 219.4 689 51.0 | 20.4 533 21.3 2653 «=| 37,792 
Ditto PA 33 40 88 837 | 2746 | 1437 4662 | 99.8 306 | 2281 730 53.3 | 21.3 | £9.5 22.2 2908 | 41,381 
B.N.d .. a) 3 26 40 88 794 | 2609 1296.9 4149 | 108 246 2°98 679 49 3 19.7 61.3 20.5 3120 | 44,397 
BNS .. | 145 32 40 88 846 | 2776 1471.9 4709! 101.5 322 233.6 747 54.3 21.7 56.9 22.6 2882 | 41,011 
Ditto -| 15 33 40 88 878 | 2881 1585.3 | 5002| 105.7 338 291.6 805 57.4 23 59.9 24 3280 | 46,674 
B.N.G, .. we ah os 18 40 88 765 | 2510 1188.6 | 3803! 1486 475 | 1886 603 46.4 18.6 48.4 19.4 2340 =| 33,298 
Ditto | 875 19 40 88 827 | 2713 1383.5 4427|; 158.1 506 220 684 52.1 20.8 91.6 21.8 2627 37,380 
Ditto ee 9.5 31 40 88 870 2894 1521.9 4870; 160.2 | 513 241.6 773 | - | 3 22.5 59.0 23.6 3083 43,877 
Canet Quick-Firing Gun of 15 Centimetres and 45 Calibres. 
B.N. col OS 31 | 40 88 | 700 | 2493 Psat 37.68 123.9 | 296 | 206.6 | 661 | | 49.9 | 18.4 47.9 19.1 |; 2638 37,839 
B.N.G. . 4 7.75 17. | 40 | 88 | 756) 2480 | 1165.8 |37.80 150.4 | 481 | 2005 | 642 | 45.5 | 92.2 | 47.6 19.0 | 2113 | 30,068 
Canet Quick-Firing Gun of 12 Centimetres and 45 Calibres. 
B.N. 55 | 18 ; 21 | 46 749 | 2497 | 603.6 | 1931 109.7 | 351) 206 | 679 36.6 14.6 | 37.0 14.8 2224 31,647 
B.N.G. 45 | 10 | 21 | 46 800, 2629 | oso | e192 748 | 40.4 | 162 | 409 | 164] 236 | 32,957 


152.2 | 487 | 233.8 | 


) 





d'Artillerie.” Whatever imperfections there may be 
in the report of the firing trials made by the Forges 
et Chantiers, they are reproduced exactly as they 


plied to Russia, and to the 24-cent. (9.45-in.) Krupp 
guns furnished to the Japanese Government for the 
armament of the Japanese cruiser Unebi. During 
were set down on the firing ground, and were in no | these trials, according to the report of the officers| these exceptional conditions are always worth 
way re-arranged in order to make them consecutive, | who assisted at them, the gas checks became almost | placing on record. At a series of trials made in 
a method followed by some makers of ordnance ; the | entirely useless and caused considerable delay, as| July last, all necessary precautions were taken, 
Forges et Chantiers always gives the figures obtained | well as difficulty in manceuvring. With a/and withthe same powder, results of very remark- 
just as they are read off from the various ballistic ap- | 32- cent. (12.6-in.) Canet gun, on the other able regularity were obtained. 

paratus. The author is somewhat hypercritical when | hand, the working of the gas check was per-| If Mr. Krupp has never experienced excessive 
he finds fault with a system which enables the breech fect, although it was being tried for the first and abnormal results on the trial ground he is cer- 
of a 66-ton gun to be opened in twenty seconds, and|time. Mr. Krupp attempts to prove too much tainly much to be congratulated, for he is the only 
that—so long as the normal pressure is not ex-|when he says that the pressure of 2645 kilos. | artillerist to whom such good fortune has hap- 
ceeded in the powder chamber—can be easily done | (16.16 tons) per square inch has no influence on the | pened. 

by one man. At the firing tests of the 66-ton | easy working of his breech system, or on the| There is good reason to hope that in spite of ‘‘the 
guns above referred to, this operation was per- | quality of the metal he employs. All the foreign | uncertainties and the contradictions” contained in 
formed by a Japanese officer, whose muscular | ofticers who have operated the Krupp gun main- — 
power was far below that of the average European | tain that when the pressure exceeds 2400 kilos. 


great irregularity of combustion in this round. It 
was in fact an entirely imperfect test, but it was 
not eliminated from the official report, because 





* See Russian Official Report, 1887. 
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“ Revue d'Artillerie” for 1891, the article pub- 
lished from documents furnished by Mr. Krupp 
himself, does not contain figures anything like so 


| rest on thepiers. The tops of the piers are finished | formed of sheet piling 9 in. thick driven between 
| with circular blocking coursed work, coped with | horizontal wales to keep the piles in position while 
| circular ashlar caps. The abutments are of similar | being driven. The cofferdams were braced inter- 


large as those given in the Revue Intermitionale. | work as described for the piers, with wing walls, | nally by several settings of 12 in. by 12 in. longi- 
Mr. Krupp does not include any rounds which gave | and the centre is filled in with concrete of 8 te 1, | tudinal wales kept apart with 12 in. by 12 in. 


pressures higher than from 2000 kilos. to 2500 kilos. | inlaid with stones. 
(12.70 and 15.87 tons) per square inch, which he 


struts. For the land piers or abutments the con- 
In each span there are three segmental cast-iron | crete was carried down 27 ft., and in the case of 


rightly considers as the highest pressures that/ribs placed at 13ft. 9in. centres. The segmental | the river piers 14 ft. below river bed, a ‘‘ book-leaf” 
should be admitted in the service. In the Table | arched rib is in three pieces bolted together. The | clay, which could be divided into layers as thin as 


published on page 157 of the ‘* Revue d’Artillerie,” 
he only gives the velocities of 747, 716, 738, and 
742 (2451 ft., 2349 ft., 2421 ft., and 2434 ft.) for 


the four calibres of 10.5 cent, 12 cent., 13 cent., 
and 15 cent. (4.13 in., 4.72 in., 5.11 in., and 





two outer ribs have ornamental spandrels with facial | paper, was found at that depth and deemed sufii- 
beams running the full length of the span, sur-|ciently solid. The width of the concrete beds is 
mounted by a cast-iron parapet. These ribs, which | 9 ft., the length 48 ft. 6in., and the thickness 10 ft. 
spring from cast-iron bedplates 24 in. thick, sunk The piers are built of block and coursed masonry, the 


|into ashlar springing stones, are tied together at string and springing courses being of ashlar. The 


590 in.), with projectiles of 12 kilos., 18 kilos., | six equal distances on their length by transverse | springing stones are 4 ft. 8in. deep by 3ft. wide. To 
23 kilos., and 34,5 kilos. (26.45 1b., 39.7 1b.,| girders. Each alternate transverse girder is built up facilitate construction a gantry was constructed the 


50.7 lb., and 76.0 lb. weight), which are much 
lighter than those fired from the Canet guns. 
Now with the latter 45 calibres in length, a 
speed of 800 metres (2624 ft.) is regularly ob- 
tained both for the 15 cent. and 12 cent. (5.9 in. 
and 47.2 in.) guns, so that their penetrating 
power is far higher than the similar calibres of 
Krupp. 
(To be continued.) 


MANCHESTER WATER WORKS. 
(Continued from page 34). 

THERE are 23 bridges of various designs carry- 
ing the aqueduct over rivers, streams—or becks, 
as they are called in the Lake district—and rail- 
ways, and in addition there are ten subways carry- 
ing the main pipes under railways. We give en- 











of wrought-iron }] section, while the other girders | full length of the bridge, and carried an overhead 
are of cast iron. Fig. 166 below shows thecon- steam crane. Already the bridge has been severely 
nection on the Lune Bridge between the wrought- | tested by floods. Immediately before our visit to 
iron transverse and the longitudinal girders, and the works the spate on the river raised the level to 
Fig. 165 that between the wrought-iron transverse 6 in. above the springers. On another occasion 
and the outside face segmental girder. The pipes | the floods carried away a piling engine and boiler 
are carried on longitudinal steel rolled joists 14 in. | from a staging. There is a third bridge of this 
by 6 in., resting on the bearing course of the piers | type, a smaller one over the River Irwell at Age- 
and on the transverse girders. Fig. 164 shows the | croft. 

connection between the rolled joists and the| Another interesting type of bridge, recalling 
wrought-iron cross-girders. These figures refer | the old Roman aqueducts, is also illustrated. Of 
only to the Lune Bridge, but the connections inthe this design there are several bridges; but the 
Ribble Bridge structure are similar. On the plan one illustrated is that over the Brownhouse stream 
of the Lune Bridge, A indicates the central seg- | at mile 72}. It carries the 7 ft. concrete aqueduct 
mental rib, C the outside face ribs, and B the| overa deep valley, in the bottom of which runsa 
rolled beams. The pipes are carried between| narrow stream. A distinctive feature of the design 
these beams and rest on cast-iron carriages on | is that in addition to the transverse arches, there is 
rollers supported at either end on malleable iron | a longitudinal arch running along the centre line of 



































gravings of the drawings of representative bridges 
of the various types, and while describing those 
illustrated will content ourselves with a reference 
to the differences in the details of the other bridges 
of corresponding design. 

The aqueduct is carried over the River Ribble 
on a bridge of three spans of 70 ft. each, consist- 
ing of cast-iron segmental arches. We give on 
our two-page plate an elevation of this bridge 
(Fig. 161) and a half-plan (Fig. 162), the other 
half on plan (Fig. 163), illustrating the Lune 
Bridge, which is similar in design, but built 
on the skew. The Ribble hag only a depth of water 
of 3 ft. in the summer, but after rains it rises some- 
times to 17 ft. Indeed, the water level has been 
as nearly high as the springing stones of the arches 
of the bridge. The bed of the river is of sandstone, 
a good hard material. This was excavated to a 
depth of about 8 ft. for the river piers. To allow of 
excavation a cofferdam of double timber sheeting 
with clay puddle lining between was used. The 
timbers were stapled on to iron bars which had pre- 
viously been driven into the sandstone, The excava- 
tion and subsequent filling in was with concrete, 
which was carried only to within 2 ft. of the surface 
of the bed where the masonry work begins, so that 
the washing away of the sandstone would not 
expose the concrete. The concrete bed is 9 ft. 
wide, Gin. wider all round than the masonry, 
which is of coursed blocking. The springing 
course is of moulded ashlar, with special springer 
stones for the segmental arch girders. The block- 
ing course work is carried up to the same level as 


the top of the arch; the pipes forming the aqueduct 
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castings bolted to the webs of the rolled joists ;| the bridge as shown in sections (Figs. 169 and 170). 
these castings having a collar on the outer edge| This was adopted as being sufficiently strong and 
which fits into a groove cut round the roller near| economical. The north and south portions of the 
its outer end. ‘his allows the rollers to move, | structure consist of heavy wing walls with a batter 
while the lip or collar on the edge of the bearer| of 14 in. to the foot on the outside and built 





prevents the rollers from slipping off the bearer. | vertical inside (Fig. 169). These walls have a space 


This method of carrying the pipes is adopted|of 9ft. between them, which is arched over, the 
in nearly all the bridges, except where the span is| crown being 12in. below the water run of the aque- 
very short. The pipes are weather-protected by|duct. The arch is 15 in. of selected rubble stone. 
light semicircular steel plates attached to angle|The centre portion of the bridge consists of five 
irons fixed to uprights riveted to the rolled joists. |spans each 9 ft. wide and one span 14 ft. wide, 
These uprights also carry the gangway, with hand-| which latter gives a cartway for farm purposes 
rail, which extends the full length of the bridge, | (Fig. 167). On either side of the centre line are 
resting on masonry pillars between the pipes on | piers from which spring the transverse arches carry- 
each pier. On the top of the gangway girder rails | ing the longitudinal arch (Figs. 168 and 169). The 
have been laid for a trolley. The superstructure | aqueduct itself is built over the longitudinal arch. A 
of the bridge is bound together by means of arms | string course runs at the level of the bottom of the 
of lattice work as shown on plan. These lattice | aqueduct for the whole exposed face of the masonry. 
arms extend from the gangway with a downward | Above these the walls supporting the aqueduct are 
curve to the facial beam. The parapet is also | 3 ft. 11}in. thick, and are continued to above the 
stayed by angle bars from the top of the lattice | level of the haunching of the aqueduct, and coped 
arm. with ashlar stones 2lin. by 12 in., the outer edge 

The over-all length of the Ribble Bridge is| projecting 3in. from the face. The waterway 
231 ft., and the width 27 ft. 3in. The bridge over | consists of concrete lining 12 in. thick with a 15-in. 
the Lune, which is crossed on the skew at anangle| segmental arch, and the whole is soiled over. An 
of 60 deg., is 350 ft. long, but in this case there | iron railing will be fixed to the coping on either 
is a cattle archway at the northerlyend. The river| side. The width of the bridge at top is 17 ft. At the 
is like the Ribble in that it rises quickly after rains, | south end of the aqueduct there is an arrangement 
for while the summer depth is 2 ft. 6 in., the floods | for the overflow being carried to the stream, as de- 
bring it to 20 ft. 3in. The bottom did not afford | scribed in our previous article. The Otter Geer 
such a satisfactory foundation as that of the Ribble, | Bridge at mile 43% is also of the Brownhouse type, 
there being clay and gravel and silt, the rock | but has no overflow into the stream. There are three 
being 70 ft. on one side and 76 ft. on the other from | spans 9 ft. each, and wing walls carrying the 9-ft. 
the surface. Cofferdams 50 ft. by 10 ft. were! longitudinal arch. The height from the stream to 
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the level of the floor of the aqueduct is 34 ft., and 
the foundations were carried to the rock, the 
— depth, owing to the dip of the strata, being 
14 ft. 


The Birklands Bridge at mile 22} is of similar 
design, with four spans of 9 ft. each, and the longi- 
tudinal arch is 9 ft. wide and 34 ft. high in centre. 

The bridge over the River Mint again is of 
an entirely different type (Figs. 175 to 178). 
Here the design is for carrying pipes, and it is 
adopted where the height above the stream does 
not require to be great. The pipes are carried 
on saddles resting on rollers, which lie on 
angle bearers, similar to those already described, 
and attached to the inside of the web of hog- 
back girders carried on stone piers. The pipes 
also rest on ashlar stones placed on the bearing 
course of the piers (Fig. 176). The Mint is crossed 
at an angle of 40 deg., and there are seven piers, 
only two of which are in the river. The spans vary 
from 13 ft. to 20 ft. on the square. The strata were 
found to be rock, so that it was only necessary to 
construct a foundation of concrete 3 ft. deep. The 
piers are built of the stone of the district, a bluish 
slatey rock, while the bearing course is of red sand- 
stone. The four longest girders, those in the river 
spans, are of cast iron, and are 33 ft. long ; while 
the others are of rolled iron 12 in. deep, with 6-in. 
flanges. The piers are about 50 ft. long, so that 
they will carry five lines of pipes. But for the pre- 
sent only one line has been laid, and to give the 
structure a finished appearance, circular pillars of red 
sandstone 7 ft. 6 in. high, with mouldings and cope 
4 ft. 6 in. in diameter, have been placed on each 
pier on either side of the pipe line, The pipes are 
13 ft, above the bed of the stream. The pipes on the 
south side of the bridge are carried on piers and an 
earth embankment formed around and over them 
(Fig. 176). At the north end of the bridge there is 
a manhole well with a discharge valve and pipe 
leading to the stream (Fig. 178). 

There are quite a number of small bridges of this 
type. From our brief description it may be appre- 
ciated that they are not expensive and very conve- 
nient for the purpose. Amongst the number is 
one over the River Sprint, where there are 
two spans of 31 ft. each, the height of pipe above 
water level being 14ft. At Lupton Brook, near mile 
31, two separate bridges are built, one of 30 ft. span 
across the brook, and another of 19 ft. span over 
the low ground to the south, adjoining the brook, 
for carrying off flood waters. Over the River Wyre, 
there is a bridge of a centre span 40 ft., and 
side spans of 19 ft., and the River Brock is crossed 
with a similar bridge with a central span 30 ft. Of in., 
and side spans of 24 ft. 1} in. Over the River 
Yarrow, the bridge has one span of 30 ft. There 
are four spans in the River Darwen, two of 
which are over the stream. There are three piers 
and two abutments, viz., the river pier and two 
land piers, and two abutments. There are two 
spans 30 ft. each, and two spans 20 ft. each. The 
river pier is on a shale foundation, the northern 
land pier on a gravel foundation, with 3 ft. 6 in. of 
concrete on which the coursed blocking commences. 
There are two spans of cast iron hog - backed 
girders for the two larger spans, and two pairs of 
rolled girders for the two smaller spans. In these 
bridges the cast girders are 2 ft. deep in centre, the 
angle bearers attached to them 12 in. long, and the 
saddles resting on the rollers 3 ft. to 4 ft. long, 
there being two rollers to each saddle, and two 
saddles to each pipe. 

An arched bridge over the River Calder differs 
from the others, and is noteworthy, for although 
the syphon crosses the river on the skew, the angle 
of obliquity being 65 deg., the bridge is built in 
five ribs, each of which is squared with the centre 
line of the syphon. The two outside ribs are 
7 ft. 6 in., to allow room for the parapet walls, 
and the others are 5 ft. 6 in. Hach of the ribs 
projects 2 ft. 4in. The abutments are founded 
on concrete laid 12 ft. below the bed of the stream, 
which is mostly of gravel ballast, and are of masonry, 
7 ft. 6in. thick. The springers are 2 ft. above the 
bed of the stream, and the rise of arch is 6 ft., the 
radius being 21 ft. 9 in., and the span 30 ft. on the 
square. The arching is of masonry 1 ft. 9 in. deep, 
the height from soffit to pipe being 2ft. The 40-in. 
pipe is bedded in concrete, the bridge being at the 
foot of asteep incline. Beyond the bridge the down- 
ward course is again continued at an angle of 30 deg., 
and over this has been formed a flight of steps 
leading to the pathway over the bridge, the pipe 
and concrete having been covered with an earth 








embankment. The side walls of the bridge are 
carried up to a height of 8 ft. 6 in. and are 
surmounted with a coping. Heavy wing walls 
have been constructed and there is a manhole and 
discharge well at the south end of the bridge. The 
river is not a deep one and is not subject to the 
same floods as some streams to which reference 
has been made. The discharge indeed is pretty 
steady, as further up the river the water is 
dammed up to drive a mill wheel 50 ft. 4 in. in 
diameter. 

In the Lake district there are several bridges built 
of the ‘stone in the district.” Rawgill Bridge, at 
mile 147, may be specified, as it is one of the 
longest which is built after the manner of the best 
houses in the district. There was a desire on the 
part of the engineers not to injuriously affect the 
scenic beauties of the district, however much they 
might improve them, and in designing these bridges 
a compliment was paid in imitating the style of archi- 
tecture peculiar to the district. The best stone of 
the district is of such a nature that when quarried it 
breaks with pretty flat surfaces. In building houses 
with it, the stones are not hand dressed, and the 
mortar is kept back about 2 in. from the face, while 
the beds are laid with a slight inclination to the outer 
wall, so that water may pass off quickly. Such 
buildings undoubtedly harmonise with the surround- 
ings, and in designing Rawgill Bridge, which is not 
far from Windermere, this style was adopted. 
The bridge is of three spans, each of 7 ft. 1 in., and 
the piers are founded on concrete carried 11 ft. 
below the bed, the rock at this point having 
been found faulty. The bottom of the concrete 
aqueduct rests on the top of the arch, and the 
side walls, including concrete facing, are 5 ft. thick. 
The top is covered with earthwork supported by 
the coping of the side walls. The bridge looks 
pretty ; but it was found that to make the edges 
of the rock sufficiently fine for bridge building 
involved much and tedious hand labour, which 
proved very costly. It was, therefore, decided 
in connection with the other bridges in the dis- 
trict, to mortar the rock to the face, so that 
the same care was not required in dressing the 
surfaces. There are a number of these bridges; 
but they need not even be enumerated. In 
some cases the pipe is carried over arches, 
and rests on the top of the arch. In such bridges 
a discharge well is built so that the water may 
pass through the arch into the stream below. 

In the coal district, where several railways have 
to be crossed, the pipes are carried in a neat 
design of tubular bridge. There are seven of these 
bridges within the last ten miles of the line of 
aqueduct, and they are used in spanning railways, 
with one exception, over a stream in connection 
with a mill dam. The tubular bridges only differ 
as to length. The abutments and piers, where 
these are necessary, are of blocking faced walling 
backed with hammer-dressed rubble, and are built 
of suflicient width to carry the tubes for further 
lines of pipes. The superstructure is of mild steel. 
There are two main web-plate girders with flanges at 
top and bottom, to which are riveted the bottom 
plates, while the top covering plate is slightly curved 
upwards. The four sides forming a square tube 
are stiffened with angle and T irons. The pipes 
rest on saddles carried on rollers fitted in timber 
bearings. There is a gangway over the top made 
up of bar iron grating threaded on rods, with a 
handrail running the whole length of the bridge. 
This type of gangway is largely used on the 
works for similar purposes and also for platforms 
over wells, 

Where the pipes pass under railways, subways 
have been constructed, and we reproduce the draw- 
ings of one, which may be taken as fairly representa- 
tive of the work. The subway illustrated (Figs. 179 
to 184) is under the Lancashire and Yorkshire Rail- 
way andis110ft. long. In thevicinity of the Horwich 
works of this company there are several subways. 
There are two at Lostock under the Lancashire 
and Yorkshire Railways, one at Chequerbent, 
and another under a mineral line at Little Hulton 
belonging to the London and North-Western Com- 
pany. Under the permanent ways the arches are 
of Staffordshire blue brick, 5-rings work, but where 
the subway is not under the permanent way the 
arch is stonework 18 in. thick. The archway is 
6 ft. 6 in. high in the centre, and 10 ft. 6 in, wide. 
The flooring is of concrete, and the pipes, which in 
such cases have collar joints, are carried on ashlar 
saddles (Figs. 183 and 184). During construction an 
open cutting was made from the surface, and the 





rails laid on temporary baulks, well supported on 
either side, Shafts are sunk to the level of the 
subway at either end to afford access to the subway. 
The shafts are 7 ft. 6in. by 10 ft. 6in. To carry 
off any water or leakage there is a sunk channel in 
the floor of each subway leading to a grid over a 
drain pipe carried to nearest stream. ‘The tops of 
the shafts are covered in with cast-iron plates and 
bar gratings, manholes being left for access. 

The main line to Carlisle of the London and 
North-Western Railway Company is crossed about 
two miles to the north of Oxenholme Station, and 
here the subway differs from the one just described. 
While at either end the subway is of Staffordshire 
brickwork as already described, the rails are carried 
on built-up steel girders carried on brick side walls 
with ashlar bearing stones. The space between 
the girders is covered in with plates. There are 
shafts as in other cases. The subway is 10 ft. 6 in. 
wide and 6 ft. 6 in. high, and crosses the line at an 
angle of 62 deg. 

It may be added that, as in the case of the pipes, 
precaution was taken in all ironwork to test the 
quality and strength of the various materials, which 
have been manufactured in different parts of the 
country. The specified test of steel was from 28 to 
30 tons per square inch. Forged Delta metal 
was tested to 25 tons tensile strain per square inch. 
The following Table gives particulars of test bars, 
taken indiscriminately for castings such as girders, 
straining columns, flooring plates, &c. : 





| | 
Bize of Bar. Weight Dura- : 
' in tion of ee Deflection. 

Depth. Breadth. Pounds. Test. | — | 

in. in. m. sec.| cwt. qr. Ib. | in. 

24 1y. 21 4 30 30 2 4 61 

2 1 2075 4 30; 30 O 10 | 40 

2 | 1 20 °x 4 0; 2 8 10 |! .36* 

2 | 1 2048 6 0 3 1 2 -50 


* Defective bar. 


The proportions and brands of iron used were 
12 per cent. No. 3 Eglinton pig iron, 15 per cent. 
hematite, 8 per cent. scrap steel, 45 per cent. cast- 
iron scrap, 20 per cent. cupola scrap from previous 
casts. 

Before departing from the subject of the aque- 
duct proper and proceeding to deal with the Prest- 
wich reservoir, we may state that wicket gates have 
been provided at all fences, roadways, &c., crossed 
by the line of aqueduct. It is proposed, as we have 
already indicated, to carry a telephone wire along 
the line inside the tunnels, and cut and cover, and 
in fireclay pipes where there are syphons. Houses 
will be built at suitable intervals for permanent 
inspectors, and these will all have telephonic com- 
munication with Manchester, so that assistance can 
be quickly summoned for any accident that may 
occur, but, as will be gathered from our descrip- 
tion, everything that human ingenuity could suggest 
has been done to obviate disaster. 


(To be continued.) 


THE COLUMBIAN EXPOSITION. 
THE Macuinery HAtt. 

WE continue on pages 100 and 101 our illustrations of 
the Machinery Hall of the Columbian Exposition. Figs. 
20 to 28 illustrate the form of construction adopted 
for the exterior gallery at the west end of the build- 
ing outside the range of arched roofs that form the 
Great Hall. This exterior gallery, which has a width 
of about 50 ft., and a clear height of nearly 55 ft., is 
covered with a flat roof, as shown in Fig. 28, and is 
lighted from above by a ventilating skylight. Fig. 20 
is a diagram showing the horizontal framing of the 
roof of this gallery ; enn this plan it will be seen to 
consist of a series of girders spaced about 26 ft. 
apart. The inner ends of these girders rest upon a 
longitudinal girder suspended from the niain ribs (see 
Figs. 21 and 23) ; the outer end is carried by a Howe 
truss with top and bottom chords made of oak, and 
iron vertical diagonal bracing; these Howe trusses 
are supported by piers of the form shown in Fig, 22. 
Referring again to the plan Fig. 20, it will be seen 
that the width of 50 ft., between the suspended girder 
and the Howe truss, is divided into three bays by two 
rows of longitudinal girders, the whole structure being 
stiffened by horizontal diagonal bracing made of rods 
1 in. in diameter ; Figs. 25 and 26 show the arrange- 
ment of bracing and the dimensions of the various 
girders employed in this part of the work. The piers 





carrying the Howe trusses consist of vertical stanchions 
built up of wrought iron and braced together ; the forms 
and dimensions of these posts and the bracing are 
shown clearly in the drawings, their positions being 
indicated on the plan and in the details by correspond- 
ing letters and figures. 


This arrangement, as will be 
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seen from Fig. 22, leaves three clear openings of 
nearly 100 ft. in length and 41 ft. in height, 50 ft. in 
front of the end of the building. These spaces, 
as well as the piers carrying the Howe trusses, are 
filled in with decorative work, so as to complete 
the inclosed exterior gallery. Fig. 24 shows this 
gallery in section with the girders that support the 
upper story in position ; the clear headway from the 
floor level to the underside of the girders, which are 
4 ft. deep, is 20ft. Fig. 28 is an enlarged section of 
a similar view, and this shows the arched ribs intro- 
duced to connect the inner and outer stanchions that 
carry the lower part of the structure ; as will be seen 
from this view, the flat roof is supported upon the 
structure shown in Fig. 20. 

Figs. 29 to 32 are details of the small cupolas that 
cover the four corner pavilions which form so con- 
spicuous a feature in the design of the building ; as 
will be seen the construction is of a very simple 
character, consisting merely of eight converging 
I beams bent to the proper contour, attached to a 
ring girder at the springing, and to a small curb at the 
top of the cupola. The form of the ring girder is 
shown clearly in Fig. 29, and Fig. 30 is a plan that 
indicates the arrangement of the roof joists of the 
flat portion of the pavilion and of the skylight 
sashes. As will be seen the joists project inside the 
cupola so as to form a key for the internal decorations 
of staff which are carried up to the base of the sky- 
light. Below the ring girder is the circle of columns 
that support the cupola; these columns are plain 
stanchions encased in decorated staff to give the de- 
sired architectural effect. We shall publish further 
drawings of this building next week. 








DOUBLE-HEAD MILLING MACHINE. 

On page 93 we illustrate a double-head milling 
machine, constructed by the Pratt and Whitney Com- 
pany, Hartford, Conn., U.S.A. The great object 
sought in the design is to obtain rigidity and to elimi- 
nate all vibration and distoction in bearings, arbor, and 
component parts of the machine. In order to properly 
realise the working of this machine it may be con- 
trasted with a planer used on parallel locomotive side 
rods, which required 74 to 84 hours to do its work. 
This milling machine was started on mild steel and 
wrought-iron locomotive side rods; the amount of 
metal removed in one cut measured 34 in. wide by 
1,°5 in. deep in the finished channel, plus the amount 
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of metal at top, 4 in. deep by 4} in. wide, representing 
a section removed of nearly 44 square inches, as shown 
in the annexed figure. 

The cutting was made at the rate of 1} in. per 
minute, or about 8 cubic inches of metal were removed 
per minute, and the surface left after the cut was 
good. The direction of motion of the cutter was with 
the feed, and to enable this to be successfully done 
requires a rigid and powerful feed, which this machine 
possesses, A planer, to accomplish this result in the 
same time, would require a tool with depth of cut of 
2 in., a feed of yy in. per single traverse of the 
table, and a cutting speed forward of 16 ft. per 
minute, allowance thus being made for time lost in 
reversal, the latter presumed to be a speed of 3 ft. to 
1 ft. of forward motion of the table. 

In milling cast iron a feed of 9 in. per minute, with 
depth of cut of } in., and over a surface 6 in. wide, 
has been easily accomplished, the surface of course 
not being exactly a smooth one, but sufficiently so for 
roughing purposes, and as the table is reversed by 
power, a finishing feed may be taken with lighter 
feed and cut without the loss of time necessary where 
the cutter works in one direction only. The best re- 
sult in roughing, both as to endurance of the cutter 
and the effective power of the machine, is obtained by 
running the cutter and the feed as stated previously. 
A removal of 134 cubic inches of cast iron per minute 
is not by any means the limit of the capacity of the 
machine, nor is 8 cubic inches of steel or wrought-iron 
pe minute, for with the available range of speeds and 
eeds much more can be done, and with this double- 
head machine, using two milling heads, each 20 in. in 
diameter, with inserted cutters, the capacity is greatly 
increased, and the results quite enough to show an 
advance in design and effectiveness of this class of 
machine tools. 

The machine has horizontal and vertical adjustments 





on both heads; the greatest height of the spindle 
from the table is 25 in., the distance between the ends 
of the spindles 6 in. to 56 in. The front journal is 
54 in. indiameter by 10 in. long. The weight of the 
machine with 10 ft. travel is 21,800 lb, It is also 
made with a single head and foot-block. 





BUCKET FIRE EXTINGUISHER. 

Every one knows the difficulty of keeping fire 
buckets full of water. When left in the buckets it 
gradually evaporates. The buckets should, of course, 
be examined and refilled periodically, but in practice 
men get careless, and not infrequently when required 
the buckets are found cither empty or only half full. 
The plan of putting oil on the surface of the water to 
check evaporation is not to be recommended, whilst 
covering the buckets with paper is troublesome. 
With a view to overcoming these difficulties, Messrs. 
Messer and Thorpe, of 8, Quality-court, Chancery-lane, 
have designed and patented the arrangement which we 
illustrate on this page. As will be seen, the whole of 
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the buckets rest in a tank which holds sufficient to fill 
them all. This tank is covered with a heavy lid, 
the joint being made by felt which effectually filters 
any air that runs through it; the water cannot, 
therefore, become dirty, whilst its evaporation is 
checked. The handles of the buckets have projecting 
ends which slide between two guides, a lug being 
provided at each end of the handle which fits into 
recesses in the guides, and prevents a bucket being 
drawn out by the suction of the bucket above it. 
Taking hold of the handle to lift a bucket turns the 
lugs clear of the recesses into which they fit, and 
the bucket can then be raised. These buckets are 
made in two sizes, viz., the ordinary fire size, and 
also to weigh 10 lb. when full, for the use of female 
servants. 





THE PRATT CHUCK. 

Tue drill chuck which we illustrate on this page 
has been designed by Messrs. Pratt and Whitney, of 
Hartford, Conn,, U.S.A., with a view of driving the 
drills in a positive manner instead of merely by fric- 
tion, so that the drills can be worked up to their 
full power without risk of damaging the shank. Fig. 1 
shows the complete chuck, whilst its various parts are 
shown in the remaining figures. The body of the 
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chuck as shown in Fig. 3 is made out of a single steel 
forging, machined accurately to gauge to receive the 
working parts, which are shown separately in Fig. 5. 
The drill is gripped by two jaws only, which are 
actuated by a right and left-handed screw. Below 
these jaws, however, is a separate driver which fits 
in a recess in the chuck and drives the drill, as shown 
in Fig. 4. For taper shank drills a taper sleeve is used 
asin Fig. 2, and with this such drills can be driven 
positively as true as straight shanked drills. In using 
the weer driver it is not necessary that the flats 
on the end of the drill should be cut perfectly central, 
as the driver can adjust itself in its recess to any 
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ending in a round conning tower. The latter con- 
tains the forward steering wheel which is so arranged 
that the vessel can be steered either by steam or hand. 
Immediately aft of the conning tower will be seen the 
davit for handling the torpedo and lifting it into the 
trough by which it is run through the conning tower 
and placed in the bow tube. Between the funnel and 
the short signal mast are the attachments for receiving 
the stands for the quick-firing guns. Under the small 
boat on deck is the engine-room skylight, and imme- 
diately abaft of thisare the two torpedo guns on their 
turntable. In the centre is a small but thick conning 
tower which is for the protection of the man operating 
the gear. Further aft is the entrance to the officers’ 
cabin, and nearer the stern is a screen behind which is 
the after, or deck steering wheel. This screen is made 
of brass in order to avoid the danger that might arise 
through it affecting the compass. On the stand just 
forward of the signal mast the search light is placed. 
It is, however, capable of being moved, and arrange- 
ments are made for fitting it on either of the gun 
stands, or on the top of the conning tower; leads 
being provided to conduct the current to whichever 

sition may be considered desirable at the time. 

he light is of 6000 candle-power. The dynamo and its 
engine are placed in the galley compartment just 
abaft the forward conning tower, 

The official trial of this vessel was made on August 
25 last. It consisted of three hours’ full-speed run 
without link motion or stop valve being touched, the 
load carried being 20 tons. The trial took place 
during exceptionally rough weather. The following 
are the figures for the six runs: 


—_———— 








Revolu- | . 
Steam, Vacuum. tions per Time. | Speed. —— 
Minute. | ° 
in, m. sec, 

165 23 405 2 27 | 24.489 

165 23 413 2 #1 | 21.082 

165 23 400 2 28 | 24.324 eo 7 

165 23 «| 410 | 2 50. 21.176 (22736 knots. 

165 23 4038 | 2 28 | 24.324 

165 23 4u4 | 2 50° 21.176 








On the trial the Victorian Government was repre- 
sented by Major-General Stewart, while Messrs. Pledge 
and Ellis attended on behalf of the British Admiralty, 
Mr. Crohn represented the contractors. 

The foregoing Table gives the result of six runs on 
the Thames over the measured knot in the Lower 
Hope. The runs were made in the middle of the 
three hours’run. The mean speed during the three 
hours was taken from the number of revolutions made 
during the entire run and was found to be 22.566 knots, 
but a small allowance has to be made for a slight re- 
duction in revolutions at the time of turning. 

After the speed trials the manceuvring powers of the 
boat were tested, and it was found that she would turn 
in a circle having a diameter equal to about twice her 
length, and this without any perceptible angle of heel. 
It should be added that the trial was perfectly satis- 
factory, there being no trouble from hot bearings, 
leaky tubes, &c. 

As first-class torpedo boats are too large to be taken 
on board ship and are certainly not large enough to be 
classed as ocean-going steamers, it becomes an inter- 
esting question how these craft are to be taken on such 
an essentially ocean voyage as that to the antipodes. 
Messrs. Yarrow have been confronted with much the 
same problem on previous occasions, and have solved 
it by giving their craft a fair sail spread, and sailing 
them to their destination. In this way torpedo boats 
have been taken across the Atlantic to South American 
ports in Brazil and the Argentine Republic, and on the 
West Coast of South America.. These voyages have 
always been carried out successfully without the 
slightest claim ever having been made on the under- 
writers with whom the vessels were insured. It was, 
consequently, decided to take the vessel under notice 
to the still more distant Australian colony. The pro- 
peller was taken off and the little craft started on 
December 12. The command has been given to Cap- 
tain Jackson, who has already safely delivered several 
vessels by the same builders, and who expects to 
accomplish the voyage in about four and a half months, 





NOTES FROM THE NORTH. 
G.Luiscow, Wednesday. 

Glasgow Pig-Iron Market.—There was only one trans- 
action in the warrant market last Thursday forenoon, 
when Scotch warrants were sold at the syndicate price of 
47s. per ton cash. Cleveland was —- 4d. per ton 
lower, and hematite iron 1d. lower. In the afternoon, 
after the death of the Duke of Clarence had become 
known, many members were absent, and business moved 
slowly, being confined mostly to ‘‘covering” of engage- 
ments. The closing settlement prices were—Scotch 
iron, 47s. per ton; Cleveland, 38s.; hematite iron, 
47s. 74d. per ton. On Friday there was a quiet but fairly 
steady tone in warrant iron. Scotch warrants were not 
dealt in, but there were buyers at 47s. per ton cash, while 
sellers remained at 1d. per ton higher. Hematite iron 
opened 4d. pet ton cheaper, but recovered. Upwards of 





7000 tons changed hands. Cleveland iron was also active 
in the forenoon, and over 6000 tons were sold, but in the 
afternoon no business was reported. The settlement 
prices at the close were—Scotch iron, 47s. per ton; 
Cleveland, 38s. 14d.; hematite iron, 47s. 74d. r 
ton. A quieter feeling was shown in the iron market 
on Monday, and only a small amount of business 
was done in warrant iron—ali at easier prices. Scotch 
iron changed hands in the forenoon at the syndi- 
cate price of 47s. per ton, but in the afternoon no busi- 
ness was transacted. There were transactions in hema- 
tite iron both forenoon and afternoon, and the price 
declined 2d. per ton, while that of Cleveland iron fell 
lid. per ton. The ar settlement prices were—Scotch 
iron, 47s. per ton; Cleveland, 38s.; hematite iron, 
47s. 44d. per ton. Tuesday’s market was quiet and dull 
as regards hematite iron. Cleveland recovered 1d. of 
the previous day’s decline. The afternoon market was very 
quiet, with little change in prices, and the closing settle- 
ment prices were—Scotch iron, 47s. per ton; Cleveland, 38s. ; 
hematite iron, 47s. 44d. per ton. Out of respect to the 
memory of the deceased Duke of Clarence, the members of 
theironringdid nothold any meetingto-day. The following 
are the prices of some No. 1 special brands of makers’ iron : 
Clyde, Calder, Gartsherrie, and Summerlee, 54s. per ton ; 
Langloan, 55s. ; Coltness, 56s. 6d. ; Glengarnock (shipped 
at Ardrossan), 55s.; Shotts (shipped at Leith), 57s. ; 
Carron (shipped at Geapmeutsl, 56s. 6d. per ton. 
There are 76 blast furnaces in actual operation, as com- 
pared with six at this time last year, and 88 at this time 
two years since. Last week’s shipments of pig iron from 
all Scotch ports amounted to 4096 tons, against 4717 tons 
in the corresponding week of last year. They included 
215 tons for the United States, 150 tons for Australia, 186 
tons for France, 527 tons for Italy, 130 tons for Ciina and 
Japan, smaller gare for other countries, and 2362 
tonscoastwise. The stock of pig iron in Mersss. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 503,669 tons, as compared with 502,078 tons yesterday 
week, thus showing for the week an increase amounting 
to 1591 tons. 


Malleable Iron and Steel.—Some of the leading makers 
of finished iron met in Glasgow last week in order to con- 
sider the question of prices, and it is reported that they 
agreed to make no weny in their quotations for the 
present. While it was admitted that the prices of raw 
material had been reduced by Scotch makers to a slight 
extent, the main cost of production, labour and fuel, had 
undergone no perceptible change. It was hinted that in 
the event of trade prospects not improving, some works 
would soon have to go on short time. Other firms are busy 
onold contracts. Lowest grade common bars are quoted at 
5l. 17s. 6d. per ton, second grade at 61. 2s. 6d., and highest 
grade at 6/. 5s., while best bars range in price from 61. 5s. 
7 to 6/. 15s. per ton—all less 5 per cent. discount. 
Unbranded iron is in better request for the colonies, and 
the price of that quality ranges from 61. 5s. to 61. 7s. 6d. 
net. Steelmakers are in several instances turning out a 
great quantity of finished material, but there is a decided 
scarcity of large orders to carry on the furnaces and mills 
far into the year. 


Glasgow and West of Scotland Coal Trade.—The local 
coal trade is perfectly steady. Business is altogether of a 
prompt description, orders being filled up from day to day, 
with scarcely anything being undertaken for the future. 
Splint coal is very firm, and for the best main coal full 
rates are also obt«ined. The following are to-day’s prices 
at Glasgow harbour : 

F.o.b. per Ton. 


S 6. 670. 
Splint ... i as 9 6to0 0 
Main coal ; ce ae on MO he 0 
Steam ... Se an <6 an 0.,40°-6 
Ell oe we : _ ar BO 8-0 


The report from Ayrshire states that while the demand 
is not extra great, it is beyond the power of the coal- 
masters to overtake with the desired promptitude, as the 
output at the collieries is very much restricted, owing to 
the miners contenting themselves with about half their 
usual time below ground. Prices are still maintained, 
although a reduction was anticipated before this time, 
and it was affirmed that many orders are in abeyance on 
that account. The f.o.b. prices are as follows: House 
coal, 8s. 6d. per ton; steam coal, 8s.; triping, 5s. 6d. ; 
dross, 3s. 3d. per ton. House coal at pithead, 10s. per 
ton, 


Proposed Hartour Extensions at Dundee.—A_ special 
meeting of the Dundee Harbour Board was held on 
Monday to consider as to providing greater facilities for 
discharging jute-laden vessels at the harbour. A report 
was submitted by Mr. David Cunningham, the engineer, 
showing that an 800 ft. jetty, with a shed 800 ft. by 
150 ft., could be constructed o posite the Dundee 
Athletic Grounds, at a cost of 55,940/. As an alterna- 
tive scheme, Mr. Cunningham reported that a jetty 
250 ft. long, with a shed 705 ft. by 170 ft., could be pro- 
vided to the west of the present west jetty, at the 
entrance to Camperdown Dock, at an estimated cost of 
about 24,000/. In the course of some discussion it was 

inted out that the adoption of the alternative scheme 
involved the removal of Messrs. Bell and Sime’s large 
timber yard. Ex-Bailie Taylor suggested that an 800 ft. 
jetty with shed should be constructed in front of the 
grounds at present occupied by portions of the shipyards 
of Messrs. W. B. Thompson and &o., Limited, and Messrs. 
Gourlay Brothers and Co. The engineer was instructed 
to ae a plan of the jetty and shed proposed by 
ex-Bailie Taylor before another meeting of the com- 
mittee. 


Glasgow East-End Sewage Works.—An important con- 





tract has just been concluded on behalf of the Police 
Commissioners of Glasgow in connection with the ex- 
tensive sewage system which is being carried out for the 
treatment in the eastern district of the sewage of about 
one-third of the city. The accepted tender was stated 
at a meeting of the Police Commissioners on Monday, as 
being that of Messrs. James Goldie and Son, Glasgow, 
and the amount of the tender as being 45,433/. 8s: On 
account of the construction of the new Central Railway 
running right through the city from east to west, a great 
work has been now well-nigh accomplished, which is the 
deviation of the sewers at a cost of about 160,000/. to the 
Caledonian Railway Company. In the event of the 
sewage precipitation process proving to a success, 
the effluent will be discharged into the Clyde in the form 
of practically pure water, and subsequently other two 
sewage treatment stations will be established for the pur- 
pose of overtaking all the other sewage. 


Glasgow Subway Contracts.—Four of the contracts in 
connection with the Glasgow subway now in course of 
construction have been fixed within the past few days. 
Two of them, on the north side of the Clyde, have been 
let to Mr. Robert M‘Alpine, and the other two, which 
are on the south side of the river, have been let to Messrs, 
John Paterson and Son. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ‘Change was only small and the amount of business 
transacted was not large, but most of the people present 
regarded affairs as rather more cheerful fee they have 
recently been. There was little disposition, however, to 
do business ahead, and nearly all the transactions re- 
corded were for early delivery. Consumers of pig iron 
were still holding off buying as much as possible, as they 
regarded prospects as still uncertain. Producers took a 
fairly hopeful view of the outlook and reported that 
though quotations were not so good as they should be, 
small orders continued to come to hand in a satisfactory 
manner. The general quotation for No. 3 g.m.b. Cleve- 
land pig iron was 38s., and that price was paid for a few 
small lots. One or two firms attemp to realise a 
rather higher figure, but there were plenty of sellers of 
No. 3 for either prompt or forward delivery at 38s. 
Grey forge iron was in good demand, and was very stiff 
at 36s. 6d., and No. 4 foundry was firm at 37s. 6d. 
Middlesbrough warrants were quoted 38s. cash buyers, 
but there was little or nothing doing in them. A fairly 
favourable report was given of the hematite pig iron 
trade. The briskness in certain departments of the steel 
trade has kept up the demand for hematite, and it is diffi- 
cult to purchase mixed numbers of local brands under 
43s. 3d. There is nothing new in the Spanish ore trade. 
Rubio is still 13s. ex ship Tees. To-day there was 
nothing at all doing. In the afternoon all the oftices and 
oe of business were closed out of respect for the late 

uke. 


Cleveland Iron Works in the Market.—Y esterday after- 
noon Mr. Charles Willman offered again for sale, in the 
Board-room of the Royal Exchange, Middlesbrough 
(under the instructions of the mortgagees), the Gresmont 
fron Works, situate at Grosmont Junction, on the North 
Yorkshire and Cleveland, and the Whitby and the 
Pickering branches of the North-Eastern Railway. The 
works comprise three blast furnaces, each 80 ft. high, 
two with a cubic capacity of 15,000 ft., and one with a 
cubic capacity of 16,300 ft., with four ‘‘ Whitwell” and 
eight circular pipe stoves, lift, four b'owing engines, four 
pumping engines, seven boilers, two Gjers’ patent kilns, 
with coke hoppers, gantry, and other appliances, 104 acres 
of freehold land, 67 workmen’s cottages, three villa resi- 
dences, workmen’s institute, offices, butcher’s shop, &c. 
The sale also included the rights of shooting over the land 
and of fishing over 700 yards of the River Esk. The 
works are re ao with ironstone from the mines within 
250 yardsofthefurnaces. The works were offered for saleon 
November 3rd at an upset price of 10,000/., but failed to 
secure a single offer. Yesterday afternoon there was no 
upset price. Mr. J. Hutton, ironfounder, Whitby, started 
the bidding with an offer of 4000/., which Mr. Budsell 

Budsell and Sons, Leeds) capped with 4100/., and Mr. J. 
odgson, Darlington, with 42007. The bidding was then 
confined to Messrs. J. Hutton and Hodgson, the former 
making the last bid of 58007., when the property was 
withdrawn. Messrs. Neve, Cresswell, and Sparrow, 
Wolverhampton, were the solicitors for the vendors.. 


Manufactured Iron and Stecl.—There is very little new 
to report with regard to these two important industries. 
With the exception of the steel rail mills most of the 
establishments in the district are pretty busy, but few are 
sufficiently supplied with contracts to keep them fully 
employed for any length of time. Heavy sections of steel 
rails are now obtainable at 4l. net at works. Quotations 
for other classes of material are well maintained, parti- 
cularly for shipbuilding, steel producers of which are 
occasionally pressed for delivery. Common iron bars are 
5/. 7s. 6d.; iron ship-plates, 5/ 5s.; iron ship angles, 
5s. 2s. 6d. ; steel ship-plates, 5/. 17s. 6d.; and steel ship 
angles, 5/. 15s., all less the customary discount for cash. 


The Fuel Trade.—On Newcastle Exchange coal is re- 

rted in good demand on the basis of 10s. to 10s. 6d. for 

t Northumbrian steam ; 3s. 6d. to 4s. for small steam, 

and 9s. to 9s. 6d. for best Durham. Here there is a good 

demand for blast furnace coke, and 13s. 6d. is about the 

quotation for good qualities delivered at Cleveland fur- 
naces over the first half of the year. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Coal Crisis.— Those who are immediately inte- 
rested in the buying of coal appear less concerned at 

resent than those whose province it is to produce it. 

ast week the associated coalmasters of South and West 
Yorkshire met in Sheffield to consider the proposals of 
Mr. Pickard, M.P., that no reductions in prices should 
be made in coal, and that in order to maintain rates a 
five days’ output should be ordered. Though representa- 
tives of the press were not admitted we are enabled to 
state that there was a divergence of opinion at the outset 
on two most important points. The South Yorkshire 
collieries concerned in the output of steam coal from the 
thick Barnsley seam are the largest employers of labour, 
and it is with certain of them that the question of 
underselling on railway contracts is concerned. But 
those who are working the silkstone seam for local 
and London household purposes, and who have to depend 
on household requirements, are not interested in the 
keeping up of prices of steam coal. To ask the latter to 
support the former, or to consent to a limit of output on 
an understocked market, is an item that does not appear 
to have entered into the consideration of the colliers’ 
representatives. 


Iron and Steel.—Now that business has been commenced 
in reality some indication is given asto the possible cuurse 
of trade during the spring months. In iron very little 
fresh business is being done, either in manufactured 
descriptions or pig, nor are there any reductions in prices, 
but for best marked bars the demand is fairly steady. 
Holders of orders for railway material hold heavy con- 
tracts, and are in negotiation with the home companies 
for increased supplies. In railway material there will, 
therefore, be no reductions in prices at present, and quo- 
tations may be given at the following minimum rates: 
Best engine tyres, 127. 10s. and upwards ; wagon and car- 
riage tyres, 10/.; springs, 10/. to 10/. 5s. ; Bessemer billets 
realise 61. with a steady demand; and Siemens from 
61. 7s. 6d. to 62. 103. 


A Test of Experts.—In order to test the value of analyses 
a Sheffield steel manufacturer has bored a bar of double- 
shear steel, divided it into three equal parts, and for- 
warded the same for analysis to a gentleman concerned in 
metallurgy. He has received three varying reports as to 
the component parts of the same article. He holds to the 
opinion that no one but the manufacturers who have the 
secret know exactly how to produce ‘‘double shear steel.” 
The experiment on the analyst is exercising more minds 
than those of the manufacturers locally affected. 





NOTES FROM THE SOUTH-WEST. 
Card+ff.—The demand for steam coal has continued 
ood, and previous rates have been well maintained. The 
eat qualities have made 14s. 6d. to 15s. ; and secondary 
ditto, 13s. 6d. to 14s. per ton. A pretty good inquiry has 
prevailed for patent fuel, and the best brands for _imme- 
diate shipping have been making 14s. per ton. House- 
hold coal has been in regular demand, and rather higher 
prices have been realised ; No. 3 Rhondda large, has made 
13s, 9d. to 143. per ton. Coke has been in moderate de- 
mand ; foundry qualities have made 18s. to 19s. per ton, 
and furnace ditto, 17s, 6d. to 18s. per ton. The demand 
for iron ore has somewhat improved. 


Welsh Blast Furnaces.—The number of furnaces in 
blast in Wales during the quarter ending December 31 
was 26, as against 25 in the preceding quarter. The only 
furnace blown in since Criahes has been one belonging to 
the Blaenavon Company, Limited. One furnace is being 
built at the present time for each of the following com- 

nies: Anthracite Iron and Steel Company, Limited, 

Jarmarthenshire ; Dowlais Iron Company and Blaenavon 
Company, Limited. A furnace is also being built for the 
Briton Ferry Works Reconstruction Company, Limited. 


Engineer Students.—Three engineer students who have 
been dismissed from the Engineering College, Keyham, 
have been thus severely punished in consequence of their 
having failed to display either industry in their studies 
or capacity for the profession for which they were being 
trained at considerable expense to the State. Unfavour- 
able reports as to the progress of ail three students were 
forwarded nearly twelve months since, and they were 
only warned that dismissal would follow in the event of no 
improvement being exhibited. It is satisfactory to find 
that there has been no misconduct, the behaviour of the 
students having been creditable even in the case of those 
who have been dismissed. 


Railway Improvements in Carmarthenshire.—Increased 
traffic on the line from Llandilo has rompted the 
Llanelly Chamber of Commerce to more hes ever peti- 
tion the Great Western Railway Company for facilities 
which would tend to relieve a congestion of traffic at 
Llanelly Docks, The ae recently constructed a 
number of sidings at Llandilo 5 unction some four miles 
from Llanelly, and we learn that it has been decided to 
further increase the siding accommodation. Pontesdulais 
Junction is also being improved. Other stations are to be 
taken in hand, notably at Llandebie and Bynea, where it 
is not likely that double platforms will be constructed. 
The greatest contemplated improvement is, however, the 
doubling the line between Llanelly and Llandilo. 


Penarth.—A provisional order for the construction of 
a pier and landing stage at Penarth has been approved by 
the Board of Trade. In all robability the construction 
of the pier will be commneneelt in August or September. 

South Welsh Coal and Iron.—The shipme 
from the four principal Welsh ports in ae beth 
follows : Cardiff, foreign, 829,836 tons ; coastwise, 96,871 
tons ; Newport, foreign, 123,756 tons ; coastwise, 70,122 





tons; Swansea, foreign, 83,192 tons; coastwise, 37,738 
tons; Llanelly, foreign, 11,274 tons ; coastwise, 1980 tons. 
The total foreign shipments for the month were, accord- 
ingly, 1,061,332 tons; while the shipments coastwise 
were 206,811 tons. The shipments of iron and steel from 
the four ports in December were: Cardiff, 3955 tons; 
Newport, 27834 tons; Swansea, 20 tons; Llanelly, nil ; 
total, 67604 tons. The shipments of coke from the four 
ports in December were: Cardiff, 6430 tons; Newport, 
20 tons; Swansea, 462 tons; Llanelly, nil; total, 6912 
tons. The shipments of patent fuel from the four ports 
in December were: Cardiff, 27,742 tons ; Newport, 5222 
tons ; Swansea, 28,168 tons; Llanelly, nil; total, 61,132 
tons. The aggregate shipments of coal last year from the 
four principal ports were : Cardiff, 11,265,519 tons ; New- 
Joey 2,785,062 tons; Swansea, 1,573,850 tons; Llanelly, 

948 tons ; total, 15,833,379 tons. The aggregate ship- 
ments of iron and steel were: Cardiff, 63,072 tons ; New- 
port, 47,3094 tons ; Swansea, 48034 tons; Llanelly, nil ; 
total, 115,185 tons. The aggregate shipments of coke 
were: Cardiff, 102,196 tons; Newport, 1119 tons; 
Swansea, 13,330 tons; Llanelly, ni/; total, 116,645 tons. 
The aggregate shipments of patent fuel were: Cardiff, 
296,869 tons; Newport, 43,547 tons ; Swansea, 347,259 
tons ; Llanelly, nil; total, 687,6754 tons. 


The ‘‘ Edgar” and the “‘Phebe.”--Mr. Yates, naval 
constructor at Devonport, has proceeded to Chatham to 
explain to the naval authorities why the cost of building 
the cruiser Edgar at Devonport has exceeded the cost of 
her sister ship the Hawke at Chatham. Mr. Yates will 
afterwards proceed to Portsmouth to make a similar ex- 

lanation with reference to the cost of the Phebe, which 

as cost more than her sister cruiser the Pallas, built at 
Portsmouth. 
deficient to some extent as regards improved plant and 
appliances. 


Torpedo Tubes.—After experiments extending over 
several years, the Vernon staff claims to have invented a 
submerged torpedo tube which can discharge a White- 
head from the broadside of a ship without deflection. A 
bar so fitted as to hold the torpedo is run out from the 
ship’s side by a hydraulic arrangement. The first ship 
to be fitted with the new tubes is the Royal Sovereign. 





LAUNCHES AND TRIAL TRIPS. 

THE Cronstadt Viestnik, which devotes much attention 
to naval affairs, contains an account of the new Russian 
battle-ship Georgei Pobeidonosets, which was laid down in 
the yard of the Russian Steamship and Commercial Com- 
pany, at Sebastopol, in J uly, 1889, and which is now being 
completed for sea. Her length is 339 ft. 6 in.; her 
breadth, 69 ft. ; and her displacement, at normal draught 
of 26 ft. 7 in., 10.280 tons. The machinery and boilers 
are by Messrs. Maudslay, Sons, and Field; and, with 
forced draught, the engines are to develop 16,000 indi- 
cated horse-power, aaa with twin-screws, to drive the 
ship at a speed of 17.5 knots. The barbettes and machinery 
for the guns are from the works of Putilow; the steel 
armour is by Schneider, of Creusdt ; the torpedo discharg- 
ing apparatus is from the works of Bellino Fenderich at 
Odessa ; the anchors and cables are from the Russian 
Admiralty Works. The vessel will carry six 12-in. 52-ton 

ns arranged in three barbettes, seven 6-in. guns in the 
aeiang eight 3-in. Baranoffski quick-firing guns, and six 
1-pounder quick-firers. The torpedo tubes, of which 
there are seven, areallsubmerged. The coal capacity is 
700 tons. The maximum thickness of the belt armour is 
said to be 16 in., and that of the barbette armour the 
same. 


Messrs. Robert Stephenson and Co., Limited, launched 
from their shipyard at Hebburn on the 14th inst. a com- 
,osite light vessel for the Honourable Corporation of the 
Trinity House, London. She has been built from the 
designs of Mr. F, C. Goodall, Surveyor of Shipping 
to the Trinity House. She is 114 ft. long, 234 ft. 
beam, and 134 ft. deep, and has exceptionally heavy 
scantlings. The framework is of iron, and the planking 
of teak and elm, with stem and stern-posts of oak. 
Illuminating and fog signalling machinery of the most 
approved type from the designs of Sir James Douglass, 
engineer to the Trinity House, will be fitted on board. 
This is the third lightship which Messrs. R. Stephenson 
and Co. Limited, have constructed for the Honourable 
Corporation of the Trinity House within the last three 
years, and they have another similar vessel on the stocks. 

Yesterday Messrs. Napier, Shanks, and Bell, Yoker, 
launched the Hsin Chi, the second of two steel screw 
steamers of about 1750 tons gross, built for the China 
Merchants’ Steam Navigation Company, of Shanghai, to 
the order of Messrs, G. and J. Weir, for service on the 
China coast. This vessel has been specially designed with 
a view to large carrying capacity on light draught, while 
superior accommodation is provided in deck-houses for a 
number of passengers. The dimensions are 260 ft. by 
37 ft. by 21 ft. 1lin. The engines, which will be put on 
board by Messrs. Dunsmuir and Jackson, are of the 
triple-expansion type. 


The s.s. Es 








anca, recently launched by the Ailsa 
Shipbuilding Company, Troon, went on Thursday, the 
14th inst., on her trial trip in the Firth of Clyde. The 
vessel has been built to the order of the Empreza Espe- 
ranca Maritima de Nave Gacao a Vapor of Rio de Janeiro. 
The dimensions are : 195 ft. 6 in. by 32 ft., by 12 ft. 9 in. 
moulded depth. Accommodation has been provided for 
30 first-class passengers, and 100 second-class. The vessel 
has been specially designed for service in a hot climate, 
and is fitted with electriclight. Triple-expansion engines 
of 900 horse-power have been supplied by Messrs. Kincaid 
and Co., Limited, Greenock. A full series of speed trials 





on the measured knot was run at Skelmorlie, and a mean 
speed of 12} knots per hour was attained. 





Messrs. James and George Thomson, Limited, Clyde- 
bank, launched on Monday, the 18th inst., the twin- 
screw steamer Itaoca, built to the order of Messrs. James 
Hayes and Co., London, for the National Navigation 
Company, Rio de Janeiro. This is the first of anew type 
of fast mail steamers for the Brazilian Southern Coast 
service. The dimensions of the Itaoca are 280 ft. by 36 ft. 
by 18 ft., and tonnage about 1400 gross register. Superior 
accommodation is provided for 60 cabin and 220 steerage 
passengers, besides the crew, and she has also a large 
deadweight capacity. 





On Saturday, the 16th inst., there was launched from 
Messrs. A. Rodger and Co.’s duck shipbuilding yard, 
Port-Glasgow, a new auxiliary sailing barque named 
Severn, of about 1350 tonsgross register. She is designed to 
carry about 2200 tonsdead weight, and to steam when loaded 
74 to 8 knots inacalm. The dimensions are: 230 ft. by 
36 ft. by 21 ft. 9in. This vessel has been built under the 
superintendence of Messrs. M‘Nicoll and Co., Glasgow, 
for the Steamship ‘‘ Severn” Company, Limited, Glas- 
gow, and is intended to trade between the United States 
and the Brazils. The machinery will be supplied by 
Messrs. Rankin and Blackmore, Greenock. 





DeatH or Mr. W. A. Woop.—Mr. Walter Abbott 
Wood, the American agricultural engineer, who is well 
known in this country as the inventor of the self-binding 
harvesting machine, died at his residence, Hoosick 

alls, New York, on Friday, January 15, from an 
attack of pneumonia following influenza. Mr. Wood 
was born in 1815, and was therefore in his seventy- 
seventh year at the time of his death. He commenced 
manufacturing harvesting machines in 1852, and 
made his first self-binder, using wire, in 1876. In 
1879 this was followed by an improved machine using 
string, which machine was the Erst self-binder sold. 
About 30,000/. were spent in preliminar experiments 
before this machine was produced. Mr. Wood's services 
to agricultural engineering were recognised by the award 
of nearly 1000 prizes to him by various governments and 
societies, and in 1867 the Emperor Napoleon III. con- 
ferred on him the Legion of Honour. In 1878 he was ad- 
vanced to bea commander of the same order by the 
French Government, and in 1873 the Francis Joseph 
Cross was conferred on him by the Emperor of Austria, 


The explanation is that Devonport is] Fall 





LiveRPooL ENGINEERING Socrety.—-The sixth ordinary 
meeting of the present session was held at the Royal 
Institution on Wednesday evening, January 13, Mr. F. 
Hudleston, Assoc. M. Inst. C.E., occupying the chair. 
Mr. A. J. Maginnis, M. Inst. N.A., read a paper entitled 
“Transatlantic Lines and Steamships, om 2.” The 
author said that owing to the immense development of 
trade since his former paper was read in 1878, and it 
now being engaged in by every type of steamer, it 
seemed almost impossible to touch upon them, but a 
record of the leading events would no doubt be worthy 
of consideration. Since the year 1878, when the two 
famed White Star boats Britannic and Germanic held the 
premier position, several lines had brought forward new 
vessels to attain it. The first of these was the Guion liner 
Arizonain 1879, which at oncetook the lead, thethree-crank 
three-cylinder compound engines being first introduced 
on the Atlantic in this vessel. After this vessel came the 
Allan liner Parisian in 1881, followed soon after by the 
first twin-screw vessel on the Atlantic, the Notting Hill. 
In the same year, 1881, the Cunard liner Servia was pro- 
duced, and also the beautiful City of Rome for the Inman 
Line, which was, after a short interval, returned to the 
builders through not coming up to the required speed. 
Another noted vessel which commenved the same year 
was the Guion liner Alaska, which beat all previous re- 
cords and first reduced the e in 1882 to under seven 
days. In 1882 the Cunard liner Aurania was produced, 
and the next year, 1883, saw the advent of the Oregon 
which after a tried career under the Guion flag was trans- 
ferred in 1884 to the Cunard Line, and was eventually 
sunk by collision without loss of life in March, 1886. In 
1884 the National Line madea new departure in bringing 
forward the high-speed America, but sold her after two 
years’ experience to the Italian Government. Following 
this vessel in 1885, came the Cunarders Umbria and 
Etruria, which succeeded in holding the coveted honour 
of the premier position on the Atlantic until the first twin- 
screw express liners the City of New York and City of 
Paris were brought out by the Inman Company in 
1888. The designs of these vessels were explained 
and views shown illustrating the arrangement of the 
twin screws at the stern. An excellent view of the 
single-screw stern was also shown for comparison, as 
also the sterns of the Teutonic and Majestic, which 
distinctly showed the principle of the overlapping pro- 
pellers. The full particulars and performances of these 
two famous vessels were fully dwelt upon, as was also the 
various changes in the proprietary of the lines, After 
a brief notice of the Continental express lines and of 
numerous freight-carrying companies, in which the final 
disappearance of both the Great Britain and Great 
Eastern was pointed out, interesting particulars of the 
fastest and average passages of the new steamers were 

iven. Particulars of the two new Cunarders now build- 
ing on the Clyde were also given. In addition to the 
views of the steamers noted, those of the earlier steamers 
described in the paper read some years back were also 
shown, together with a diagram illustrating the develop- 
ment which had taken place in all the Transatlantic lines 
and steamers. The discussion upon the paper was ad- 
journed to the next meeting. 
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Re THE “INDIAN ENGINEER.” 


IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat) Friday, the 4th day of December, 1891, 
Regr. between 
“ ENGINEERING,” Ltp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued im this action on the 25th 
November, 1891, an Affidavitof James DENNINGTON an Affidavit of 
Jonn Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘ Tne whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
he taxed by the Faxing Mester ©. B. 
NOTICES OF MEETINGS, 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, January 26th, at 8 p.m. Paper to be further discussed: ‘On 
Weighing Machines,” by Wilfrid Airy, B.A., M. Inst. C.E. The 
meeting will be adjourned at 9 p.m., when the President and 
Council will hold a reception in the Library.—Students’ visit, 
Thursday, January 21st, at 3 p.m., to inspect electrically-driven 
machinery at the works of Messrs. Willans and Robinson, Thames 
Ditton. Train leaves Waterloo (south station) 1.50 p.m., or Vaux- 
hall 1.54 p.m. Book to Thames Ditton.—Students’ meeting, 
Friday, January 29th, at 7.30 p.m. Papers to be read: ‘The 
Evolution of Rotating Projectiles,” by Mr. William H. D. 
Cleminson, Stud. Inst. C.E, ‘The Manufacture of Forged Steel 
Projectiles,” by Mr. D. Carnegie, Stud. Inst. O.E. Mr. W. 
Anderson, D.C.L., F.R.S., Member of Council, in the chair. 

RovaL METEOROLOGICAL Sociery.—Wednesday, the 27th instant, 
at 25, Great George-street, Westminster, at 7.15 p.m., when the 
report of the Council will be read, the election of officers and 
Council for the ensuing year will take place, and the President 
(Mr. Baldwin Latham, M. Inst. C.E.) will deliver an address on 
‘* Evaporation and Condensation.” The above meeting will be 
preceded by an ordinary meeting, which will commence at 7 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, January 28th, 
ordinary general meeting at 8 p.m. By adjournment from the 
14th, Inaugural Address from the President, Professor E. W. 
Ayrton, F.R.S8. 

Society or Axts.—Monday, January 25th, at 8 p.m., Cantor Lec- 
tures: ‘‘ Developments of Electrical Distribution,” by Professor 
George Forbes, F.R.S. Tuesday, January 26th, at 8 p.m., Applied 
Art Section. ‘‘ The Woodcuts of Gothic Books,” by Mr. William 
Morris, M.A. Sir George Birdwood, K.C.1.E., C.S,1., LL.D., M.D., 
will preside. The paper will be illustrated by lantern slides. Wed- 
nesday, January 27th, at 8 p.m., ordinary meeting. ‘‘The Scien- 
tifle Value of Lovibond’s Tintometer,” by Mr. F. W. Edridge- 
Green. R. Brudenell Carter, F.R.C.S., will preside. 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, January 27th, 
at the Royal Institution, Colquitt-street, at 8 o’clock. Adjourned 
discussion on ‘‘ Transatlantic Lines and Steamehips,” by Mr. A. 
J. Maginnis. 
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THE WANT OF TORPEDO BOATS. 

Tue attention of the public has of late been 
drawn to a serious defect in the Royal Navy, the 
insufficiency of our torpedo boat flotilla. For some 
unexplained reason the British naval authorities 
have never shown much favour towards this cheap, 
and, possibly, most efficient factor of naval strength. 


0| We say ‘‘ possibly,” and the torpedo has this in 
20} common with all modern phases of naval warfare, 


that it is an unknown factor, never having been 
practically tried on a scale sufficiently large to 
afford a certain criterion of efticiency. It will be 


*2! remembered that though the present type of tor- 


pedo boat was invented and developed in England, 
it was a comparatively unimportant naval power that 
first became possessed of one of these craft; in fact we 





allowed more than one nation to give us a lead in 


this respect. When, however, the British Govern- 
ment could no longer put off the matter, the Light- 
ning, designed and constructed by Mr. J. 1. Thorny- 
croft, and the success of which reflected the highest 
credit upon him, was ordered, and since that day 
the same policy has been observed, the complement 
of torpedo boats being cut down to the lowest point 
that popular opinion would permit. Perhaps we 
should make an exception to this statement in 
favour of the last Russian scare, when fifty boats 
were ordered in hot haste. 

As we have said, it is difficult to account for this 
hostility to a cheap means of offence and defence. 
Perhaps the chief explanation is to be found in that 
dislike to new ideas which has always characterised 
our naval administration ; and which, one might 
almostthink, would have kept our fleet a collection of 
wooden sailing three-deckers up to the present day, 
had it not been for outside pressure. There 
have, however, been put on record certain 
official reasons for abandoning the torpedo boat, 
and these may now be examined with advan- 
tage. In the ‘‘explanatory statement” of 1887 
—a document upon which we commented at 
the time of its issue—Lord George Hamilton stated 
that vessels of larger dimensions than the first- 
class torpedo boat were to be built for seagoing 
purposes. The decision was confirmed in the next 
year’s statement, and credit was taken that the 
naval manceuvres of the previous year had sup- 
ported the wisdom of the decision. That at any 
rate is a plain statement which one can under- 
stand, and as it has not been reversed by the 
ordering of fresh torpedo boats, we may reasonably 
suppose it still holds good. Examining the First 
Lord of the Admiralty’s statement more in de- 
tail we find the following: ‘‘ The practical tests 
during recent evolutions imposed upon first-class 
torpedo boats—i.e., boats intended for open sea 
service, and upwards of 100 ft. in length—have 
shown that they could not, in actual warfare, stand 
the strain of daily wear and tear to which they 
might be exposed.” Acceptance of this statement 
must depend upon the construction which is put on 
the term ‘‘ open sea service.” If it means the 
voyage of a fleet across the ocean, and operations 
in distant foreign waters, there is no doubt that 
torpedo boats would be unsuitable. But Great 
Britain has an enormously extensive coast line 
to defend, as well as possessions in all parts 
of the world. A _ first-class torpedo boat is 
efficient for a three days’ cruise, and at the end of 
that time would be capable, under favourable cir- 
cumstances, of destroying the most powerful line- 
of-battle ship afloat. That is only a possibility, 
but, as we have before stated, the torpedo boat is a 
weapon of immense possibilities, and for that reason 
no maritime nation can afford to neglect it. If, 
however, we accept the term ‘‘ open sea service” 
in its literal sense of that of naval battles fought 
not in inclosed waters, we hold that the teaching of 
the naval manceuvres is directly opposed to the 
First Lord’s dictum. If a naval battle is to be 
fought in mid-Atlantic then the torpedo boat has 
no place, but the probability of actions in 
mid-ocean is small compared to that of those in 
the neighbourhood of the land. Perhaps that 
land may be in British possession, and then it is 
that the first-class torpedo boat would form a most 
valuable auxiliary to the bigger champions of the 
fleet. It would take too long to discuss the various 
ways in which torpedo boats could be used. It has 
been said on good authority—if we remember 
rightly, at a meeting of the Institution of Naval 
Architects—that the bombardment of Alexandria 
would not have taken place had the Egyptians 
possessed a few torpedo boats, It is a popular 
fallacy that machine and quick-firing guns are a 
conclusive answer to these crafts, and one of our most 
eminent naval authorities has recently stated that 
the further his experience goes, the more he is im- 
pressed with the difticulty of hitting a torpedo boat 
travelling at speed. The metier of the torpedo 
boat, however, is to act by surprise, and who can 
doubt that amidst the thousand accidents of naval 
warfare, the torpedo boat will find constant oppor- 
tunity for the exercise of its particularly offensive 
powers underconditions most favourable to theirdis- 
play? Continuing our quotations from Lord George 
Hamilton’s statement, we find it said, ‘‘ The discom- 
forts and hardships which their crews have to endure 
in rough weather, the loss of speed to which, after 
steaming a certain number of hours at full pressure, 
they are subject, owing to the tendency of their 





necessarily contracted boiler tubes to choke, dis- 
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qualify boats of these dimensions from taking the 
prominent part in warfare in the open seas which 
their adherents claim for them. The Board have, 
therefore, decided in future to build for seagoing 
purposes, vessels of larger dimensions, capable of 
acting both on the offensive and defensive in tor- 
pedo warfare in the open sea.” The ‘‘ discomforts 
and hardships” in rough weather are undoubted, 
but they would be cheerfully borne on active ser- 
vice, as even greater discomforts and hardships 
have been in times past. The remark about the 
falling off in efficiency of the boiler comes 
with an ill grace in the present day. As to 
the determination to build bigger boats, size, in 
a@ war vessel, is a great virtue, and were the 
purse of the Admiralty unlimited, we might have 
“wero of 300-ft. torpedo boats and 20,000-ton 

attle-ships. But we fail to see that the torpedo 
boat in its disappearance from the naval programme 
has been sufficiently replaced by the vessel of the 
larger class. According to an official French state- 
ment, recently quoted inthe Times, France has 184 
first-class torpedo boats, Italy 123, and Great 
Britain only 85, Germany has even less than we have, 
not more than 79, but then Germany has 50 vessels 
in hand, France has also about the same number 
in progress. Now whatever may be the respective 
merits of British and foreign-built torpedo boats— 
and we think there will be little question on this 
point by those who are practically acquainted with 
the subject—it is evident that the opinion of the 
chief Continental naval powers by no means coin- 
cides with that expressed by the First Lord of the 
Admiralty. It is a sound axiom that Great Britain 
must design her fleet to meet other fleets. It may 
be that torpedo boats are unnecessary, that armour- 
clads are unnecessary, that fast cruisers are un- 
necessary. That we do not know. But if our 
possible enemies build armour-clads, if they build 
fast cruisers, if they build torpedo boats, we must 
build craft to meet them. We can afford to leave 
nothing to chance. It. is like a swift man running 
a race ina wood. He knows he has the heels of 
hia antagonist, and, if he keeps him in sight, is 
safe, but to try by-paths for the sake of short cuts, 
may leave him in a blind alley and give the vic- 
tory to his slower antagonist. The question then 
arises, How best to meet the preponderance in 
torpedo boats which our possible antagonists are 
establishing? The Admiralty says by the torpedo 
boat catchers. A torpedo boat catcher will cost say 
60,0001. ; for that sum five first-class torpedo boats 
could be provided. Would one catcher of 19 to 
20 knots be equal to five first-class boats of 
22 to 23 knots? We think not. We know 
the sea is kindest to the biggest craft, but that 
ce may be carried even higher than torpedo 

oat catchers. The difference in this respect 
between a Blake or a Royal Sovereign, or a Sharp- 
shooter, is greater than that between a Sharp- 
shooter and a first-class torpedo boat. We know 
it is bad weather that is the great enemy to small 
‘eraft, but it is as foolish not to be prepared for fine 
weather conditions as it is not to be prepared for 
foul weather conditions. It would be useless after 
a disaster to say: ‘‘If only a gale of wind had 
been blowing your swarm of little boats would not 
have been in it with our fewer more powerful craft.” 

There is another point upon which we would 
touch. The examples of torpedo boat practice 
which the First Lord quoted were gained in the 
naval mancuvres from boats of a class now im- 
mensely improved upon. The 50 boats which 
form the bulk of our torpedo flotilla were ordered 
and built in a hurry during ‘‘ scare time,” and are 
very short of representing what can be done now, 
more particularly if time be given for more careful 
consideration in design and construction. 

After all it is the money question which is at the 
root of the problem. The British taxpayer will 
only part with a limited sum for national defence, 
and it remains to be seen how this money should 
be divided to the best advantage with regard to the 
Ss to be allotted to torpedo gunboats and 

rst-class torpedo boats. We know the opinion of 
foreign naval authorities from the steps they have 
taken ; it would be interesting to hear that of the 
Vernon ; after all the highest authority we have 
on this question. 





THE NEW PUBLIC HEALTH ACT. 

Wir the first day of this year the new Health 
Act for London came into force. It isa voluminous 
measure, but there is nothing very revolutionary 


in its provisions, it being largely devoted to the 
consolidation and amendment of previous legisla- 
tion. The Bill appears to have been drafted in a 
sensible and business-like manner, but it remains 
to be seen how far it will work for good, for people 
can no more be made healthy by Act of Parliament 
than they can be made moral by the same means. 

Under the new conditions the ‘‘ Sanitary Autho- 
rity” is worthy of the name, which has by no means 
been always the case in past times. Now the 
Sanitary Authority not only can but must take 
action when certain nuisances arise. If the 
Sanitary Authority neglect its duty it becomes 
incumbent on the County Council to take the 
matter up. There is also provision whereby a 
single individual may put the law in motion by 
making complaint before a justice of the peace. 
Asarule the vestry is to be the Sanitary Autho- 
rity, and thisis the rock upon which the scheme is 
likely to split ; but for that the people, as a body, 
will only have themselves to blame. Unfortunately 
local dignities are not sought for by the best class 
of people in this country, and too often the vestry- 
man is an imperfectly educated petty shopkeeper ; 
or, worse still, a local builder or publican with very 
questionable ends to serve. That, of course, is the 
fault of the electors who will not interest themselves 
enough to find out who are the best men; and, 
indeed, as a rule, do not know tke names of the 
candidates and will not be troubled to vote. 

The present local boards are an example of this. 
Every one who has had to do withthe erection 
of buildings must have met with instances of the 
unequal manner in which the law is administered 
by these bodies. The new Act deals with many 
evils. One of these is overcrowding, and gives toa 
petty sessional court authority to close a house 
after two convictions within a period of three 
months upon the application of the sanitary 
authority. The ‘‘smoke nuisance” is another 
feature which is dealt with by the Act, but 
here London may expect but little relief. As 
every one knows, the black and yellow fogs 
of London are due to domestic chimneys dis- 
charging the products of combustion into ‘a 
misty atmosphere. Until a smoke-consuming 
domestic grate of a practical nature is introduced 
the ‘‘ London particular” will exist; for most 
people seem to be of opinion that they would 
prefer to put up with the discomforts of smoky 
fog rather than abandon the open fireplace. It is, 
however, by no means certain that human in- 
genuity cannot devise a fairly smokeless open 
fireplace. There might, however, be some pro- 
vision for encouraging the use of closed stoves, 
gas fires, or hot-water heating apparatus in offices, 
where the luxury of poking the fire might be dis- 
pensed with during business hours, paterfamilias 
reserving the exercise of that delight until he 
reaches his suburban dwelling place, where 
houses are not quite so closely packed and there 
are fewer chimneys to the acre. One of the most 
welcome reliefs to the householder is the removal 
of the necessity for him to clear his frontage from 
snow. That is a survival of feudalism which has 
long been a source of worry and annoyance of 
which every one will gladly see the last. Facilities 
for the cleaning of cisterns is another matter that 
required legislation, and very properly receives 
attention in the new Act. The inspection of 
food, restrictions in the case of _ infectious 
diseases, the keeping of swine, regulation of 
cow - houses and slaughter - houses, the better 
ordering of dairies, so as to prevent the spread of 
disease through polluted milk, and many other 
matters of this nature, come within the scope of the 
Act, and the provisions in respect to them may be 
made the means of insuring increased health and 
comfort to Londoners, or simply a trap leading to 
false security in accordance with the manner in 
which the Act is administered. One thing rate- 
payers would do well to bear in mind ; that it is 
now the duty of the sanitary authorities to see the 
provisions of the Act are put in force, and that if 
there is any lapse the sanitary authorities have 
neglected their duties. Their functions are not now 

rmissive. The County Councils have also a duty 
in the matter, and finally the individual has, in 
certain events, the power to apply to a justice of 
the peace. 





THE WEATHER OF THE YEAR 1891. 
MerTroroLocists have endeavoured by induction 
from observed facts to attain data representative 





of atypical year. They do not expect, however, 
that any year will identify itself with the type. 
Average results of the meteorological elements 
may be normal, though there is no chance that the 
variations and the extremes will be of a normal 
character either as regards place, month, or season. 
Hence in the British Islands the weather of every 
year has many phases more or less remarkable, and 
more extraordinary weather has seldom happened 
than in 1891. The weather was so abominable that 
the longest memory could not recall so long and 
fierce a winter, followed by so late a spring, gloomy 
summer, and stormy autumn. Winter gave its 
first indications October 28, 1890, by the lowest 
temperature, for the time of year, recorded for 
half a century, and it may be considered to have 
terminated only with April. A cold spell com- 
menced November 25 and lasted till January 19, a 
period of fifty-six days. This long period of frost 
and snow was accompanied with persistent gloom. 
The sun was not seen, the sky was not seen. The 
ground was filthy, the air was murky with fog. 
Locomotion was impeded, and the machinery of 
distribution clogged. London underwent partial 
paralysis and universal depression. Such Arctic 
weather did not fail to mark its effect on health 
and mortality. The death rate went up to 30, 
augmented by prevalent diseases of the respiratory 
system. All this, and much more, was the result 
of a moderate fall of snow, and coldness exceptional 
in extent and duration, but not unprecedented in 
intensity. The longest and most extensive frost 
of the century was coeval with genial mildness in 
West Ireland and North Scotland. 

February was probably the driest month of that 
name on record, but being rainless and windless it 
favoured fogs. 

Spring had so many stings it was scarcely an im- 
provement upon the winter. March had a hurri- 
cane-like snowstorm, with intense severity of cold, 
in the south portion of the kingdom. From 
1 ft. to 2 ft. of snow fell, but the drifts attained 
10 ft. to 20 ft. Not only for many weeks, stoppages 
of water supply, detention of trains in snowed-up 
cuttings, prevention of postal and supply services, 
but also for the misery and suffering inflicted on all 
within its influence, it will remain memorable. 
April was wholly devoted to the caprices of easterly 
winds, dry and parching. May, among its vagaries, 
furnished snowstorms and hot spells in close 
juxtaposition. 

Summer was gloomy, cool, and wet, aggravated 
by an epidemic of influenza. Thunder-storms and 
cyclone disturbances were exceptionally frequent. 

Autumn brought a series of terrific storms over 
these islands such as had not been experienced for 
some years, and therefore had little compensation 
in its mildness. Notwithstanding such extraor- 
dinary vicissitudes, the year must be credited 
with average pressure, temperature, sunshine, nor- 
mal wind resultant, and somewhat excessive rain 
in all parts except eastern England. Here are the 
results of mean atmospheric pressure and tempera- 
ture at extreme positions to which the Isle of Man 
is central : ; 








| | 
| Difference Mean | Difference 


from Normal. — | from Normal. 


Positions. | 





deg. 
above 1 
below 1 

nil 
kklow 2 

nil 


in. deg. 


| 
North ‘ | : nil | 47 
South ea i above 0.02 | 51 
West sl f below .01 | 50 
| above .03 47 
nil | 49 


t 
Central 





~The distribution of rain in frequency and amount 
during the year may be inferred from the following 
results : 








Difference 


Amount. from Normal. 


Places. | Rainy Days. 





in. 
247 ‘ 1.19 more 
198 i 1.17 
245 
202 


Sumburgh .. 
Scilly .. 
Valentia 
Yarmouth 


. = 
3.26 less 





The resultant of the daily general directions of 
the winds over these islands was W.S.W., and may 
be taken as normal. 

The duration of bright sunshine, estimated in 
percentage of its possible amount for the year, was 
for the United Kingdom 31, Channel Isles 45, 
south-west England 35, south England and south 
Ireland 34, east England 32, central England, north 
Ireland and west Scotland 30, east Scotland 29, 
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north-west England 28, north-east England 26,north ! reference rather to the way the transformer is used 


Scotland 24. - 

The months may be concisely characterised as 

follows: January was very cold, frosty, rivers 
frozen, the Thames above bridge for three weeks. 
February was cold, calm, foggy, and remarkably 
dry in England ; mild, sunny, dry in Scotland and 
Treland. March was windy, cold, and snowy. 
April was cold, dry, and bright, with easterly 
winds. May was wet, cold, with snow. June was 
dry, bright, and fine, with easterly winds. July 
was variable, rainy, but rather dry in Ireland. 
August was cool, wet, and stormy. September 
was warm, pleasant, andsunny. October was warm, 
wet, stormy. November was mild, stormy. De- 
cember was mild, stormy, wet with a cold, dry, 
foggy spell. 
* Notable events of the weather which remain to 
be specified are the following: The greatest at- 
mospherical pressure, 30.95 in., occurred on Janu- 
ary 14; the least, 27.93, on December 10. The 
highest temperature, 86 deg., was reported at 
Loughborough on September 10; the lowest, 1 deg., 
at Lairg on March 12. The pressure anemometer 
at Greenwich registered 14.9 lb. on the square foot 
on October 13, 31.5 lb. on November 11. On 
January 11 there was thick fog in London ; on the 
18th temperature was 1 deg. at Stamford. Febru- 
ary 27 temperature rose to 67 deg. at Cambridge. 
On March 11 there was about 8 in. of snow in Lon- 
don. On April 2 more than 1 ft. of snow fell over 
North Wales. On May 12 temperature rose to 
82 deg. at Llandovery ; 15th, snow fell on north- 
west Scotland, 16th in central England, 17th in most 
parts of Great Britain, 18th about 8 in. of snow 
was around Norwich, and the temperature in Lon- 
don did not rise above 42 deg. ; 27th a bitter day, 
the Derby run ina storm of rain and hail. On 
June 19 temperature rose to 84 deg. at Llandovery; 
25th, 2.26 in. of rain fell at Loughborough. On 
July 17 temperature rose to 85 deg. at Greenwich ; 
19th, 2.60 in. of rain fell at Sumburgh Head; 29th, 
very heavy shower in London. Between Septem- 
ber 8 and 14 occurred the finest spell of summer- 
like weather. Between December 20 and 25 con- 
tinuous fog prevailed in London; 24th temperature 
fell to 9 deg. at Churchstoke. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. II. 

In the transformers of the present day we find 
divergencies of practice and construction which 
at first sight appear somewhat surprising. Messrs. 
Swinburne’s form, (space No. 2, south nave), as is 
well known, consists of a bundle of iron wires as a 
core on which are wound the insulated conducting 
coils, and in this respect the form resembles the 
style of induction coil so common—indeed almost 
universal—before this apparatus came into use in 
connection with electrical distribution. But in the 
case of Messrs, Swinburne’s transformer the wires 
of the iron core project a little distance beyond the 
coil, and the wire ends are battered outwards so as to 
correspond in an approximate manner to the direc- 
tion of the magnetic lines of force. The transformer 
in question, commonly known as the ‘‘ hedgehog” 
transformer, is then a kind in which the quantity 
of iron is relatively small and the magnet circuit 
is open ; the former condition being a recognised 
advantage in relation to the constant loss of 
current in the iron, while the openness of the 
magnetic circuit is pretty universally recognised as 
in itself a disadvantage, and indeed the hedge- 
hog system of battering the ends of the core 
over to follow the magnetic lines is practically an 
admission of this. Faraday’s original type of 
induction coil was a ring of iron serving as a core, 
and on this ring were the wire windings; in a 
transformer constructed after this model, the pro- 
portion of iron may be still less than in the hedge- 
hog type, the magnetic circuit is closed, but the 
difficulties of construction involved by the through 
winding and by the packing of the wire, so far 
increase the expense of such a transformer as to 
make it commercially less desirable than other 
forms. Moreover, in the Faraday form the iron is 
so enveloped in bad conductors that heat generated 
in it only escapes slowly. An ordinary Gramme 
ring may be regarded as, and used as, a Faraday 
transformer, a few windings connected in parallel 
forming one circuit and the remaining windings 
connected in series forming the other circuit ; and 
in passing we may remark that the terms primary 
and secondary in relation to a transformer haye 








than to any characteristics of the apparatus itself. 
The considerations hinted at above, and the ques- 
tion of facilities fur repair, have tended to bring 
commercial transformers into their main categories, 
the open circuit, as exemplified by the Swinburne 
arrangement, the stem-wound transformer with 
external yoke to close the magnetic circuit, and 
such forms as the Mordey transformer, in which 
the windings are practically inclosed in iron. 

An interesting example of the second form may 
be seen on the adjacent stand of Messrs. Johnson 
and Phillips, where is exhibited the Jablochkoff 
transformer; Mr. Jablochkoff having patented 
distribution by transformation as far back as 1877. 

As an extreme on the opposite side to the iron 
enveloped transformer may be mentioned the sug- 
gestion to use a coreless transformer, like the early 
transformer of Professor Henry; these, according to 
Mr. 8. Evershed, should have the advantages of 
being less wasteful than any other form, of being 
simpler to build and easier to insulate; but the 
idle current taken on open circuit may be in some 
respect troublesome. Mr. Evershed seems to look 
on the condenser as a key to the ultimate utility of 
the coreless transformer, and as having a very close 
bearing on the present competition between open 
or closed circuit transformers. Mr. Swinburne 
seems quite to have recognised this, and has, there- 
fore, set to work to design commercial alternate 
current condensers. ‘The hedgehog transformers 
are shown not only in stoneware cases but also in 
light roofed cases for fixing on posts or walls. 

A small transformer with case and single lamp 
(50-volt 32 candle-power) forms an arrangement 
intended to facilitate street lighting with incandes- 
cent lamps; by using a small transformer for each 
lamp the use of secondary leads is obviated. The 
combined lamp and transformer may be regarded 
as the commercial equivalent of an incandescent 
lamp for so high a tension as 1000 or 2000 volts. 
A system of this sort would have the advantage 
of not being subject to a break in the circuit 
as a result of a single lamp filament giving 
way, thus tending to overcome what has hitherto 
been the main economic difficulty in every incan- 
descent lamp for street lighting, or where single 
lamps are to be set with considerable distance be- 
tween them. 

A transformer giving a potential so high as 
100,000 volts is exhibited as a cable testing device, 
and there are several measuring instruments which 
have special features and which may be the sub- 
ject of special descriptions. 

The exhibit of Messrs. Siemens Brothers (No. 3, 
south nave) is so comprehensive and important as 
to be well worthy of this firm, but as we shall devote 
an article specially to their collection, we need do 
no more in this place than refer to their Crystal 
Palace exhibit as being thoroughly representative 
and worthy of their reputation. 

The Brush Company, on space No. 4, and in the 
machine room, make a large show not only of elec- 
trical apparatus, but also of their special form of 
compound vertical steam engine, and other plant ; 
all of which they manufacture at their own works. 
Even the tramcar they show was, we understand, en- 
tirely made and finished on their own premises. 

The space in the south nave is mainly destined 
to show the special appliances of the company in 
the quiescent state, but we understand that some 
of the Victoria and other dynamos will act as 
motors by current received from the machine 
room, and will drive a quartz-crushing machine 
and several domestic appliances. We also under- 
stood the engineer to say that probably a large 
Mordey alternator will be made to run here 
in phase with a similar alternator in the machine 
room. On the stand in the south nave is a 
Mordey alternator in pieces, and if the practice 
of showing important apparatus in pieces, as well as 
together, were more generally followed, not only 
would the educational value of the Exhibition 
be much greater, but the attendants would 
be saved the answering of numerous ques- 
tions. The Mordey alternator (or Mordey- 
Victoria, as it is called) in pieces is interesting as 
showing a way of tightening the wedged-shaped 
flat coils of the stationary armature, a push screw 
at the head of each coil serving to drive it inwards 
towards the centre of the strong metal hoop which 
frames or supports the system of coils. Each of 
these screws is provided with a capstan head, so that 
all coils can be readily tightened together at any 
time like the staves of a tub. Another point of 








detail about the alternator, as now made, isthe way 
in which connection is made with the insulated 
metallic rings on the armature shaft, which method 
is illustrated by our sketch. Over each insulated 
contact ring hangs a metal cord which is made by 
folding up a piece of copper gauze of about 40 
meshes to the linear inch, the cord being some- 
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thing like 3 in. wide and about } in. thick, while 
a weight of about 4 1b. stretches it. Another con- 
venient detail, which is common to very many of 
the machines made by the Brush Company, is the 
insulated screwdriver and the corresponding screws. 
The screw has a rather long cylindrical head and a 
broad and deep nick. As the tubular end of the 
screwdriver passes right over the head there is never 
any difficulty in finding the position in which the 
cross-pin of the screwdriver will fall into the nick. 
The main advantage, however, of this arrangement 
in connection with the dynamo is the circumstance 
that any rocking piece can be pulled over by the 
screwdriver, and held over while being tightened, 
hence the arrangement in question is specially 
useful for the rocking pieces which control the rela- 
tion of the brush system to the commutator, and 
the smaller rocking pieces which determine the pres- 
sure of each individual brush on the commutator, 
An incidental point of advantage is that in the 
event of the proper screwdriver being mislaid, 
there can scarcely ever be a difficulty in finding a 
substitute. A small additional complication, in the 
way of a rising catch-pin in the side of the 
cylindrical screwdriver, to set into a correspond- 
ing hole in the cylindrical head, might make 
the arrangement still more convenient, as most 
dynamo tenders have experienced the occasional 
difficulty of setting screws in position, and re- 
moving them without dropping them, when dealing 
with the brush gear of a running dynamo. 

On the stand in the south nave may also be seen 
an example of the Brush Company’s engine asa 
nen-moving exhibit, an engine of this type being 
running in the machinery room in connection with 
machines to be referred to shortly. On the same 
central stand (south nave) are also to be found 
examples of the well-known ‘‘ Brush” dynamo in 
sizes for supplying from one arc light to fifty lamps, 
also illustrations of several small coupled plants 
for ship or house lighting, and projectors for search- 
lights. There is also a built-up mast 80 ft. high 
with a gallery capable of being raised and lowered, 
this mast taking six of the normal Brush arc lamps. 
The masts as used in the City are illustrated by one 
of the last bases, and the taper wrought-iron mast 
which fits therein, this latter being provided with 
short draw-rods at convenient distances to serve 
as steps, each draw-rod being provided with a knob 
or handle. The designer of the post has set three 
idle knobs at the same height as each active knob. 
This circumstance, or the design of the knobs them- 
selves, makes the mast somewhat suggestive of a 
stalk bearing Brussels sprouts. 

In the machinery room the principal exhibit is a 
Brush Company’s compound steam engine of 280 
horse-power which drives, by means of ropes, a 
100,000-watt Mordey alternator, identical with 
those in use at the City Central Station, Bankside. 
The cylinders of the engine are 15 in. and 25 in. in 
diameter respectively, and the stroke is 16 in. 

A smaller engine of similar design (cylinders 9 in. 
and 15 in. in diameter, stroke 10 in., 75 indicated 
horse-power) stands near and drives a series wound 
Brush dynamo, intended for arc lighting. After 
this comes a 50 indicated horse-power ‘‘ Brush ” 
engine (cylinders 74 in. and 134 in. in diameter 
respectively, stroke 8 in.) driving a ‘* Victoria,” 
or 4-pole dynamo, the duty of this being to 
supply current to a motor in the south nave. 
Next we have a combined plant, in which a 
single cylinder ‘‘ Brush” engine of 16 horse- 
power drives a 7000-watt Victoria dynamo, this 






































































Bik2 


ENGINEERING. 





[JAN. 22, 1892. 








being a plant such as is used for ship or house 
lighting. The engine takes steam from the battery 
of Davey, Paxman, and Co.’s locomotive type boilers, 
mentioned last week. 








QUARANTINE. 

THERE is some reason to fear that the delibera- 
tions of the International Sanitary Conference, 
which met at Venice on the 4th inst., and has 
since been holding somewhat spasmodic sittings, 
will prove more or less completely abortive. The 
importance of a settlement of the much vexed 
question of quarantine, especially as regards the 
Suez Canal, cannot certainly be exaggerated so far 
as the commercial community is concerned. It is, 
therefore, distinctly disappointing to know that 
England should have once more failed to carry the 
conference with her. But as any one who has 
followed the question since the renewal of the 
sanitary agitation in 1851 knows, there is a wide 
difference between the English practice and that of 
nearly every other power. With us quarantine 
only exists for political and commercial reasons in 
order to prevent our commercial marine from 
being prejudiced in foreign ports. Except in the 
case of yellow fever, the old statutory provisions 
have for many years remained a dead letter, 
medical inspection in some form or other being 
almost universally substituted for them and with 
excellent results. The system substituted in almost 
all cases of infectious disease, by order of the 
Local Government Board, provides for the de- 
tention of the vessel only so long as is neces- 
sary for medical inspection, for dealing with 
any cases of disease there may be on board, 
ready for disinfection. Under these orders, 
which are, of course, varied from time to time as 
any epidemic threatens to invade the country, the 
sick list of any vessel is brought under a system of 
sanitary regulations adapted from those for the 
time being in force in this country with regard to 
infectious diseases, and it is on the general excel- 
lence of these regulations that the security for the 
public health mainly rests. The ‘quarantine 
questions,” which, under the Quarantine Acts, it is 
the duty of the Customs to put to all masters of 
foreign coming ships, embrace all infectious diseases 
—among which, by the way, influenza must now 
be included, in view of the decision arrived at by 
the Society of Medical Officers of Health—and, 
whenever it is thought necessary, the vessel may 
be detained and placed under the sanitary authority 
of the port she lies in. This said, it will be seen 
that the English practice, founded as it is on 
common sense, instead of on panic, provides a 
maximum of protection with a minimum of incon- 
venience, Its world-wide adoption would certainly 
be an immense boon to the trading and travelling 
public. 

Any decision arrived at unanimously or by the 
majority of the fifteen countries represented at the 
Vienna Conference would probably prove definitive. 
But, at the moment, it seems to be doubtful whether 
they will arrive at any practical decision at all. 
The British demand for unimpeded transit through 
the Suez Canal for English vessels bound for 
English ports, leaving it open to other powers to 
prescribe regulations for their own shipping and 
their own ports, has not only received no support, 
but has been met with concerted opposition, al- 
though the French delegates seem inclined to agree 
to a form of compromise that would go some appre- 
ciable extent in this direction. Opinion in France 
is being hopefully educated in this matter if we may 
judge by the language held by the Journal des 
Debats, which, the other day, in protesting against 
the English demands observed: ‘‘ If, however, the 
British are wrong in form they are right in prin- 
ciple, for the quarantine system isan impediment 
to commerce, and is absolutely ineffectual against 
cholera. It is in recourse to other means that the 
true safeguard against the spread of infectious 
disease will be proved.” This is not a little signi- 
ficant when we remember the attitude France has 
so far maintained with regard to quarantine both on 
sea and land. The truth is thata concerted attempt 
is being made to make Suez a sort of international 
quarantine station, thus adding at least ten days to 
the length of a voyage from ports which are to be 
placed under a perpetual law, that is all the chief 
ports of India, Indo-China, and China. It is 
needless to add that such a step would paralyse 
trade, already sufticiently impeded by sanitary re- 
gulations, and would constitute a grave danger to 





the health of Egypt. The erection of the 
‘*Conseil Sanitaire Maritime et Quarantenaire ” 
into a sort of ‘‘clearing house” for all vessels pass- 
ing through the canal is a retrograde movement 
which will, it is to be earnestly hoped, be steadily 
resisted. In the face of the scientific facts which 
are abundantly evidenced by the reports of our 
Royal Sanitary Commission, and the scarcely less 
important memoranda of the Local Government 
Board, not to mention the invaluable private inves- 
tigations of, amongst others, Dr. Gavin Milroy and 
Mr. Netten Redcliffe, we can afford to ignore the 
attack of the Perseveranza, an independent Milanese 
journal, which declares that England hides political 
objects under sanitary pretexts. ‘‘ In other words,” 
this organ says, ‘‘the health of Europe must not be 
allowed, so far as the Canal is concerned, to damage 
or interfere with a supremacy of English com- 
merce.” But this has been officially discounte- 
nanced by the Italian Government, and does not 
represent any great weight of Continental opinion. 

The proposals of the French delegates are so 
sweeping that it is difficult to understand how they 
can be received with general approval. The sub- 
stitution of disinfection for quarantine in regard to 
commercial vessels which may arrive infected at 
Suez, isa bold proposal. A rigorous quarantine 
between the Mediterranean ports is itself an 
evil which, if insignificant as compared with a 
general Egyptian quarantine, it is by all means 
desirable to avoid. The proceedings of the con- 
ference have shown that if the English demands 
are carried through, or, alternatively, if the 
deliberations prove abortive, the inevitable con- 
sequences will be the stringent enforcement of 
the Regulations of 1881. The general opinion 
appears to be that in the latter event matters 
will be worse than if the conference had never 
assembled, while a settlement would be indefinitely 
postponed. No doubt the French proposals would 
be rendered much more valuable if they in- 
cluded the abolition of clear, bills of health 
altogether. The condition of the vessel should be 
quite a suflicient guarantee whatever the port of 
departure or its sanitary state. Turkey will, no 
doubt, be slow to consent to such an innovation, 
but Turkish quarantine as a safeguard against the 
spread of the cholera from east to west is pretty 
well exploded by this time. Butitisidle to specu- 
late as to the policy which will be adopted by the 
various countries if this new development of the 
controversy assumes a definite shape. It would be 
foolish to be over-sanguine that a practicable com- 
promise will be arrived at. The chief hope lies in 
the universal agreement that this is the only way 
out of the deadlock. The Anglo-Austrian agree- 
ment of last summer is, in any case, happily impos- 
sible, and Her Majesty’s Government are hardly 
likely to concede any points which would prejudice 
Egypt and cripple British commerce without 
affording the slightest protection against the in- 
oculation of the West with the epidemics of the 
Kast. 





LONDON SOCIETIES.—No. XXI. 
Tue Roya InstituT1Ion—continued. 

TuE retirement in 1813 of Sir Humphry Davy 
from the Professorship of Chemistry, while it 
brought the Royal Institution down to a very low 
ebb not only in scientific position and popularity, 
but also in funds, did not rob the Institution of 
the glory accruing from his further researches and 
discoveries, for they were made within its labora- 
tories, and just one month before his resignation 
he made a discovery which was, for the Royal 
Institution of Great Britain, the greatest of all 
his discoveries, being no less than that of 
Michael Faraday, and the following note is re- 
corded in the Minutes of Meeting of Managers 
which was held on March 1, 1813, that ‘‘ Sir Hum- 
phry Davy has the honour to inform the managers 
that he has found a person who is desirous to 
occupy the situation in the Institution lately filled 
by William Payne. His name is Michael Faraday. 
He is a youth of twenty-two years of age. As far 
as Sir H. Davy has been able to observe or ascer- 
tain, he appears well fitted for the situation. His 
habits seem good, his disposition active and cheer- 
ful, and his manner intelligent.” And this fol- 
lowed by the following recorded resolution : ‘‘ Re- 
solved—that Michael Faraday be engaged to fill 
the situation lately occupied by Mr. Payne and on 
the same terms,” namely, 25s. per week ; but we 
shall have more to say on this most important 





engagement when we come to speak of the life and 
work of Faraday, who for half a century was one 
of the brightest ornaments of the Royal Institu- 
tion, and one of the most brilliant geniuses that 
have shed glory and lustre on the science of this 
country. 

It is not, we imagine, generally known that Fara- 
day resigned this appointment seven months after 
he received it, but such was the case. At the 
meeting of the managers which was held on 
October 4, 1813, Sir Humphry Davy begged 
that permission might be granted to Michael Fara- 
day to resign his situation to enable him to accom- 
pany Sir Humphry on his projected Continental 
travels as his scientific assistant and amanuensis. 
In making this request Sir Humphry Davy told the 
managers that he would not engage Mr. Faraday 
‘‘if his services were at all essential to the Insti- 
tution.” We may suppose that the managers did 
not at that time consider the services of Michael 
Faraday at all essential to the Institution, for with 
the concurrence of Professor Brandon, the permis- 
sion was at once granted, and it was ordered that a 
month’s wages should be paid him the day he left. 

It is an interesting fact, as an illustration of the 
partiality of the Emperor Napoleon for men of 
science, that although a war was raging between 
this country and France, and he had peremptorily 
refused permission to several of the most illus- 
trious noblemen in England to travel through 
France, no sooner was he told that Sir Humphry 
Davy desired to visit the volcanic regions of 
Auvergne than he unconditionally gave him the 
required permission for himself and party and pro- 
mised him every facility and protection. 

On October 13, 1813, Sir Humphry and Lady 
Davy, accompanied by Faraday and a lady’s maid, 
left London for Plymouth, where they embarked in 
a sailing vessel for Morlaix, in Brittany, which 
place they reached six days after their departure 
from London. It is stated by Dr. Paris, in his 
‘* Life of Davy,”* that on landing in France they 
were instantly arrested by the local authorities of 
the town, and were compelled to remain at Morlaix 
during a period of six or seven days. Unfortu- 
nately for this most interesting beginning of their 
Continental experiences it is not true, for Faraday 
kept a diary of the whole of the journey, and he 
makes no mention of any arrest, although he gives 
a very humorous description of the fussiness of 
the customs officials, and of the French porters 
who carried the baggage ashore ‘‘ with such an ap- 
pearance of hurry and bustle, such an air of busi- 
ness and importance, and yet so ineffectually, that 
sometimes nine or ten men would be round a thing 
of 100 lb. weight, each most importantly em- 
ployed, and yet the thing would remain im- 
movable until they were urged by their officer or 
pushed by the cabin-boy.” One would hardly 
imagine while reading these words that they were 
written nearly eighty yearsago. From this diary 
we learn that they spent only two days at Morlaix, 
and then went onto Paris. At Paris Sir Humphry 
Davy made the acquaintance of Ampere (who had 
frequently before described Davy as ‘‘ the greatest 
chemist that had ever appeared”), of Chevreul, of 
Thénard, of Dulong, of Cuvier, of Von Humboldt, 
of Gay-Lussac, of Desormes, and of Clément, who 
received him with every mark of distinction and of 
fellowship, and four days after his arrival M. 
Ampére submitted to him a new substance—which 
had been discovered two years before by M. 
Courtois, a saltpetre manufacturer— and which gave 
off a violet vapour under the influence of heat. A 
paper on this new substance had been read 
before the Institute of France by MM. Desormes 
and Clément, in which they showed that it 
was capable of combination with most of the 
metals as well as with phosphorus, sulphur, and 
the alkalies, that its specific gravity was above 
four times that of water, that it was soluble in 
alcohol and ether, and that it formed a detonating 
compound with ammonia; they offered, however, 
no decided opinion respecting its nature, and were 
inclined to the belief that it was some compound 
with chlorine. A week after the communication 
of MM. Desormes and Clément was read, M. Gay- 
Lussac contributed to the Institute a paper on the 
same substance, and gave it as his opinion that it 
might be considered either as an ‘‘ undecom- 
pounded”’ or elementary substance or as a com- 





phry Davy, Bart., LL.D.,” by 
VRS. London, 1831, vol. ii., 


* “The Life of Sir Hum 
John Ayrton Paris, M.D., 


page 9, 











ENGINEERING. 





113 





JAN. 22, 1892.] 





pound of oxygen. Sir Humphry Davy made a 
number of careful experiments with this substance, 
both at his hotel with his own portable laboratory, 
which he carried with him when travelling, and at 
the laboratory of M. Chevreul at the Jardin des 
Plantes, and came to the conclusion that this sub- 
stance was an elementary, or, as he called it, an 
‘*undecompounded” body, resembling in some 
of its physical properties the metals, but in 
its chemical relations more analogous to chlorine 
and oxygen; on the 10th of December, 1813, 
he sent from Paris to the Royal Society a 
paper on this new substance, and bore the follow- 
ing title, ‘‘ On some Experiments and Observations 
on a New Substance which becomes a Violet- 
Coloured Gas by Heat.” In this paper, which was 
read before the Society on the 20th of January, 
1814, and was afterwards published in the Philo- 
sophical Transactions, he described his experiments 
with this body, and he suggested that the name 
‘*iodine” should be given to it from the Greek 
iddns, ‘tof a violet colour.” Sir Humphry Davy 
continued his researches on iodine in the labo- 
ratory of M. Berard, the Professor of Chemistry 
in the University of Montpelier, and afterwards 
in the laboratory of the Académia del Ciménto at 
Florence, and on March 23 he sent from that city 
a second paper on the subject to the Royal Society, 
the title being ‘‘ Further Experiments and Ob- 
servations on Iodine.” This paper, which was 
printed in the Philosophical Transactions, was read 
on June 16, 1814. He also sent from Rome in 
February of the following year, a paper to the Royal 
Society ‘‘On Some Experiments on a Solid Com- 
pound of Iodine and Oxygen, and on its Chemical 
Agencies.” This paper was read on April 20, 1815, 
and was printed in the Philosophical Transactions. 

While at Montpellier, and afterwards at Genoa, 
and some years after at Greta and Rimini, Davy 
made a number of experiments on the torpedo or 
electric ray, and the result of this research formed 
the subject of the last paper he ever wrote, and 
which was read before the Royal Society only five 
months before his death. In aletter to his brother 
written from Florence in March, 1814, Davy thus 
refers to his laboursup to that date: ‘‘I have worked 
a good deal on iodine and alittle on the torpedo. 
Iodine had been in embryo for two years before 
I came to Paris ; Clément requested me to examine 
it, and he believed that it was a compound, affording 
muriatic acid. I worked upon it for some time 
and determined that it was a new body, and that 
it afforded a peculiar acid by combining with 
hydrogen, and this I mentioned to Gay-Lussac, 
Ampére, and other chemists. ... . Ihave just 
got ready for the Royal Society a second paper on 
this fourth supporter of combustion. . . . I doubt 
if the organ of the torpedo is analogous to the 
pile of Volta. I have not been able to gain any 
chemical effects by the shock sent through water, 
but I tried on small and not very active animals.” 

At Florence, assisted by Faraday, he made a 
number of experiments on the combustion of the 
diamond in oxygen gas, using as his heating agent 
the sun’s rays concentrated on the gem by the great 
burning lens which belonged to the Grand Duke of 
Tuscany. Faraday in his diary describes this 
instrument as consisting of two double concave 
lenses distant from each other about 3} ft. ; the 
larger lens being about 15 in. in diameter, and 
the smaller having a diameter of about 3in. The 
instrument was fixed in the centre of a round 
table, being so arranged as to admit of elevation 
or depression, or any adjustment required, at 
pleasure. And he goes on to describe the combus- 
tion of the diamond *‘ with a scarlet light inclined 
to purple.” Davy found that nothing but carbonic 
acid gas was produced, which formed a carbonate 
with lime, and when decomposed by metallic 
potassium, yielded charcoal. He found, more- 
over, that when the diamond was subjected to 
intense heat in chlorine, no change took place, and 
from these results he came to the unavoidable con- 
clusion that diamond is pure crystallised carbon— 
a conclusion in which he had been anticipated by 
Tennant seventeen years before. The results of 
their Florence experiments, as well as of a further 
research made at Rome, were embodied in a paper 
which was read before the Royal Society on June 
23, 1814, and published afterwards in the Philo- 
sophical Transactions, its title being, ‘‘On some 
Experiments on the Combustion of the Diamond 
and other Carbonaceous Substances.” 

After leaving Florence Sir Humphry Davy and 
Lady Davy and Faraday went on to Rome, where 





they stopped a month (from April 7 to May 7, 
1814), and then went to Naples ; here they spent 
about. three weeks, during which time he made 
several visits to Vesuvius, and Faraday in his 
journal under date Friday 13 and Saturday, 14 
May, 1814, gives a graphic and highly interesting 
account of their first visit to the crater, which was 
in considerable activity. After spending about 
three weeks in Naples they returned to Rome and 
went on to Turin, Bologna, Mantua, Verona and 
Milan, where they met Volta, who had come from 
Pavia to meet Sir Humphry Davy, whom he thus 
describes in his sketches of distinguished men : 
‘© Volta I saw at Milan in 1814, at that time ad- 
vanced in years—I think nearly seventy—and in 
bad health. His conversation was not brilliant ; 
his views rather limited, but marking great in- 
genuity. His manners were perfectly simple. He 
had not the air of a courtier, or even of a man who 
had seen the world. ” 

From June to September of that year they spent 
in Geneva, where they lived in a chateau on the 
shore of the lake, and they returned for the winter 
to Rome, where he prosecuted his chemical re- 
searches, sending three papers during that period 
to the Royal Society. 1. ‘‘ Some Experiments and 
Observations on the Colours used in Painting by 
the Ancients,” read February 23, 1815. 2. His 
paper ‘‘ On Iodine and Oxygen,” already referred 
to. 3. Apaper ‘‘On the Action of Acids on the 
Salts usually called Hyper-Oxymuriates, and on 
the Gases produced from them,” which was read 
on May 4, 1815. All these communications may 
be found in the Philosophical Transactions. After 
paying another visit to Naples and Vesuvius in 
March, they returned to England by way of Rome, 
Verona, and the Tyrol, through Germany, the 
Rhine, and Belgium, travelling by way of Ostend 
and Dover to London, which they reached on April 
23, 1815. 

On Sir Humphry Davy’s return to the Royal 
Institution, after an absence of over eighteen 
months, Faraday was re-engaged as assistant in 
the laboratory, and Davy at once began these re- 
searches on the nature of flame and on firedamp 
in mines, which culminated in the invention the 
following year by which his name will ever be ex- 
clusively associated in the popular mind, namely, 
the safety lamp for mines. The results of this 
series of important researches in which he was so 
ably assisted by Faraday are recorded in no fewer 
than five papers read before the Royal Society and 
published in the Philosophical Transactions, and 
for which he was awarded the Rumford medal. 
The following are the titles: 1. ‘‘ Onthe Firedamp 
of Coal Mines, and on Methods of Lighting the 
Mines so as to Prevent Explosion,” read No- 
vember 19, 1815. 2. ‘*‘ An Account of an Inven- 
tion for giving Light in Explosive Mixtures of 
Firedamp in Coal Mines, by Consuming the Fire- 
damp,” read January 11, 1816. 3. ‘‘ Further 
Experiments on the Combustion of Explosive 
Mixtures Confined by Wire Gauze, with some 
Observations on Flame,” read January 25, 1816. 
4. **On some Researches on Flame,” read 
January 16, 1817. 65. ‘‘On some New Experi- 
ments and Observations on the Combustion of 
Gaseous Mixtures ; withan Account of a Method of 
Preserving a Continuous Light in Mixtures of 
Inflammable Gases and Air without Flame,” read 
January 23, 1817. 

The origin of this most important research was a 
letter addressed in August, 1815, by the Rev. Dr. 
Gray, at that time rector of Bishop Wearmouth, 
but afterwards Bishop of Gloucester and Bristol, to 
Sir Humphry Davy, in which he called the great 
chemist’s attention to the oft-repeated explosions 
in coal mines, and the fearful loss of life resulting 
therefrom, and begging him to investigate the 
matter with the object of devising some means 
whereby such calamities might be prevented. The 
scientific results of this inquiry are embodied in the 
above four papers contributed to the Royal Society, 
but the great practical outcome by which the world 
was benefitted was the invention of the Davy 
safety lamp, which we need hardly remind our 
readers depends upon the fact discovered by Davy 
that flame cannot pass through wire gauze if the 
mesh be of sufficient fineness and of sufficient sur- 
face to be kept cool by the incoming air. 

On October 30, 1815, Sir Humphry Davy 
wrote from the Royal Institution to Dr. Gray, 
in which he says, ‘‘My results have been suc- 
cessful far beyond my expectation. ... I trust 





the safe lamp may answer all the objects of the 





collier. . . . Ihave never received so much pleasure 
from the results of any of my chemical labours; for 
I trust the cause of humanity will gain something 
in it.” The invention of the safety lamp, with 
the overwhelming testimony of its practical 
success, brought up the popular reputation of Sir 
Humphry Davy to its climax, and at a repre- 
sentative meeting of the coalowners of the Tyne and 
Wear, it was resolved to give to him a public 
dinner with the object of presenting to him a sub- 
stantial testimonial. This dinner was held at the 
Queen’s Head Hotel, Newcastle, on September 25, 
1817, the chair being occupied by Mr. J. G. 
Lambton, M.P., afterwards Earl of Durham, who 
in the course of the dinner presented to Sir 
Humphry Davy a service of plate of the value of 
12001., with an eloquent speech in which he eulo- 
gised the splendid scientific researches and disco- 
veries of the guest of the evening, and offered to 
him the profound gratitude of the coalowners and 
miners of the north for an invention which would 
make his fame immortal, connected as it must ever 
be with benefits and blessings to humanity. 

In addition to this gift Davy received also a 
splendid vase accompanied by an autograph letter 
from the Emperor Alexander of Russia, expressing 
his appreciation of so important a discovery, and 
in the year 1818 a baronetcy was conferred upon 
him by George IV., then Prince Regent. 

In that and the following year four more papeis 
were read before the Royal Society by Sir Humphry 
Davy, and in due course found themselves in the 
Philosophical Transactions. 1. ‘‘ On the Fallacy 
of Experiments in which Water is said to have been 
Formed by the Decomposition of Chlorine,” read 
February 12,1818. 2. ‘‘ On New Experiments on 
some of the Combinations of Phosphorus,” read 
April 9, 1818. 3. ‘‘ On some Observations on the 
Formation of Mists in particular Situations,” read 
February 25, 1819. 4. ‘‘ On the Magnetic Pheno- 
mena produced by Electricity,” read November 16, 
1820. 

In the spring of the year 1818 Davy went again 
abroad, this time to test a chemical process which 
had occurred to him for the -unrolling of ancient 
papyri found at Herculaneum, upon which subject 
he contributed a paper to the Royal Society three 
years later. The result of these experiments, 
although not altogether a failure, was disappoint- 
ing, and he returned to England in 1820, and on 
the 19th of June in that year Sir Joseph Banks, 
the President of the Royal Society, died in the 
seventy-seventh year of his age. And on the 30th 
of November Sir Humphry Davy was, by an over- 
whelming majority, elected tooccupy the chairof Sir 
Isaac Newton. He held this position for seven years, 
until November, 1827, when owing to his failing 
health he placed his resignation in the hands of the 
Council. Betweenthe years 1820 and 1828 Sir Hum- 
phry Davy was ever actively employed in the labo- 
ratory of the Royal Institution, and being assisted 
in his researches by Faraday, made a number of 
important results and discoveries. The extent and 
variety of these researches is shown by the follow- 
ing titles of his papers contributed to the Royal 
Society, which are all to be found in the Philoso- 
phical Transactions: 1. ‘‘On some Observations 
and Experiments on the Papyri found in the Ruins 
of Herculaneum,” read March 15, 1821.” 2. ‘On 
further Researches on the Magnetic Phenomena 
produced by Electricity, with some new Experi- 
ments on the Properties of Electrified Bodies 
in their Relations to Conducting Powers and 
Temperature,” read July 5, 1821. 3. ‘On 
the Electrical Phenomena exhibited in vacw,” 
read December 20, 1821. 4. ‘‘On the State of 
Water and Aériform Matter in Cavities found 
in certain Crystals,” read June 13, 1822. 5. 
“On a new Phenomena of Electro-Magnetism,” 
read March 6, 1823. 6. ‘‘On the Application 
of Liquids formed by the Condensation of Gases, ¢s 
Mechanical Agents,” read April 17, 1823. 7. ‘‘On 
the Changes of Volume Produced in Gases, in 
Different States of Density, by Heat,” read May 1, 
1823. 8. ‘‘On the Corrosion of Copper Sheathing 
by Sea Water; and on Methods of Preventing 
this Effect, and on the Application to Ships of War 
and other Ships,” read January 24, 1824. 9. ‘‘On 
Additional Experiments and Observation on the 
Application of Electrical Combinations to the Pre- 
servation of the Copper Sheathing of Ships and to 
other Purposes,” read June 17, 1824. 10. ‘‘On 
Further Researches on the Preservation of Metals 
by Electro-Chemical Means,” read June 9, 1825. 
11. The Bakerian Lecture for 1826, ‘On the 
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Relation of Electrical and Chemical Changes,” read 
June 3, 1826. (For this lecture the Council of the 
Royal Society awarded him the Royal Medal.) 12. 
‘‘On the Phenomena of Volcanoes,” read March 
2), 1828. 13. ‘*An Account of some Experiments 
on the Torpedo,” read November 20, 1828. 

In December, 1826, the great chemist and philo- 
sopher was seized with an attack of paralysis, 
affecting the whole of his right side, but the follow- 
ing month he was so far recovered as to be able 
to undertake another journey to the Continent, 
and on January 22, 1827, he left London, accom- 
panied by his brother, Dr. Davy, for Italy, taking 
the journey by easy stages of about fifty miles a 
day, and it was from Salzburg that he on July 1, 
1827, wrote the letter to Mr. Davies Gilbert—his 
successor in the presidential chair of the Royal 
Society—placing his resignation in the hands of the 
Council. He returned to London in the following 
October, but finding no improvement in his health 
he left England again in March, 1828, just after 
his paper ‘*On Volcanoes” was read at the Royal 
Society. In October, 1828, he sent from Lubiana, 
in Illyria, the best paper he ever wrote, ‘‘ An 
Account of some Experiments on the Torpedo,” 
which was read before the Royal Society on Novem- 
ber 20. He spent the rest of the winter in Rome, 
where he finished his charming book, ‘‘ Consola- 
tions in Travel, or the Last Days of a Philosopher,” 
with which he had amused himself during his long 
illness, and which he dedicated to his old and con- 
stant friend Thomas Poole, with whom he kept up 
a correspondence all his life. 

On February 20 he had another severe attack 
of paralysis, and five days after he dictated from 
Rome a message to his brother in the following 
words, ‘*‘ I am dying ; come as quickly as you can. 
You will not see me alive, I am afraid. God bless 
you!” Dr. Davy reached here on March 16. On 
the last day of that month he was so ill that he and 
those around him believed him to be dying, but he 
rallied again and improved so rapidly that he was 
able to go in acarriage to see the illumination of 
St. Peter’s on the night of Easter Monday, and to 
leave Rome for Geneva at the end of April, travel- 
ling by easy stages vid Sienna, Florence, Lucca, 
Carrara, Pescia, Genoa, where he remained from 
May 12 to 18, continuing the journey by way of 
Turin and Mont Cenis and Aix. The two brothers, 
with his faithful servant, arrived at Geneva on 
May 28, when he heard from his wife, who was await- 
ing him, the news of the death of Dr. Thomas 
Young—his colleague at the Royal Institution— 
which affected him deeply, and he expired during 
the night within eightcen hours of his arrival in 
Geneva. His funeral took place in the cemetery 
outside the walls of the city, and the Council of 
State awarded him a public funeral, which was 
attended by the magistrates, the professors and 
students of the University, the British Embassy, 
and by all the leading persons in Geneva. Thus 
ended, at the early age of fifty-one, the life of 
Humphry Davy, one of the greatest chemists the 
world has ever known, and whose memory must 
ever show, with that of Michael Faraday, the 
greatest triumphs of the Royal Institution. 





NOTES. 
A New Frencu Torrepo Boat. 

A TORPEDO boat, recently built for the French 
Navy by Messrs. Augustin Normande and Co , has 
just completed its trials with very satisfactory 
results. The boat in question is 118 ft. long by 
13 ft. broad by 8 ft. 7 in. deep. It is armed with 
one fixed tube in the bow, a swivelling tube in the 
stern, intended for firing Whitehead torpedoes 
18 ft. 9 in. long and 15 in. in diameter, for which 
compressing pumps are provided. In addition two 
37-millimetre Hotchkiss machine guns are carried, 
as well as a couple of searchlights and the neces- 
sary dynamo. ‘Two trials of the boat were made, 
the first, which was intended to determine the 
quantity of fuel required to steam 1800 marine 
miles at a speed of 10 knots, took place on the 13th 
and 14th of November last. At the commence- 
ment of the trial the torpedo carried 104 tons of 
coal in addition to its complete armament. Onthe 
first day of the trial the observations extended over 
eight hours, and showed that the amount of fuel 
consumed was 12.23 lb. per marine mile ; and 
on the second day, during a similar period of 
time, it averaged 12.48 lb., showing a mean of 
12.36 lb. per mile, whence the amount required to 
carry the boat 1800 marine miles at 10 knots per 





hour is 9.93 tons. At the speed trials, which took 
place on the 24th of the same month, equally satis- 
factory results were attained, the mean speed 
during a two hours run being 23.684 knots, the 
boat being loaded with 9.93 tons of coal, and fitted 
with her complete armament. During the trial 
the engines ran at a speed of 329.3 revolutions per 
minute, and the boilers, of the Temple type, gave a 
good supply of steam. 


Appitions To MERCHANT FLEETS OF THE 
Principat British Ports. 

It is interesting to note what proportion each of 
the principal British ports has taken of new ship- 
ping tonnage constructed during the past year 
throughout the kingdom. It has already been 
shown in ENGINEERING that the total production of 
all the yards, excluding Government works, was 
1,232,515 tons, of which, however, 39,885 tons 
were for the Navy, leaving 1,192,760 tons, as com- 
pared with 1,239,204 tons added to the merchant 
fleet inthe previous year. But it may be remarked 
in passing thatthe greatly increased ratio of eail- 
ing to total tonnage makes this decrease still more 
effective so far as cargo-carrying capacity per 
annum is concerned. Of the total merchant ton- 
nage launched, 227,462 tons were for foreign 
clients, or about 19 per cent. The tonnage taken 
by the respective countries is given in a preceding 
article (page 8, ante). The remainder of the out- 
put was for British owners, and the apportion- 
ment of this 965,000 tons is a matter of interest, 
although of comparatively little importance. One 
might have expected London to lead the list, but 
Liverpool beats the metropolis by a few thousand 
tons, 219,294 tons of the tonnage completed being 
for the Mersey port, while London falls to be 
credited with 215,351 tons. They each, therefore, 
take about 18 per cent. of the shipping tonnage 
built. Liverpool divided her favours more widely 
than London, for the latter got more than half the 
tonnage from the north-east ports, the Clyde dis- 
trict contributing nearly a fourth. The ports in the 
north-east of England, from Blyth to Whitby, own 
189,289 tons, or 15.8 per cent. Of individual ports, 
Glasgow comes third, having taken 128,232 tons, or 
11 per cent., and other Scotch ports 71,000 tons, 
or 5} per cent., so that the total for Scotland is 
about 200,000 tons. Miscellaneous ports in Eng- 
land account for 103,440 tons, or 8.6 per cent., 
bringing the total for England to 726,300 tons, 
or 61 per cent. of the total merchant tonnage built. 
Ireland has found the cash for 38,592 tons, two- 
thirds being spent in Ireland in building the 
vessels, which were owned mostly in Belfast. 


TypicaL TRAIN Loaps FoR BRIDGES. 

In a paper on ‘‘ Disputed Points in Railway 
Bridge Designing,” recently read before the 
American Society of Civil Engineers, Mr. J. A. L. 
Waddell made a powerful attack on the system 
of using typical train loads for designing bridges, 
in place of the older system of equivalent 
uniformly distributed loads. Some of the rail- 
way companies go so faras to specify no less 
than three different types of engine at the head of 
a uniform rolling load to be used in turn to ascer- 
tain the maximum and very often the minimum 
stresses, which may arise in the structure. Mr. 
Waddell maintains that this practice uselessly com- 
plicates the task of the designer. Such typical 
engines and loads are not usually representative of 
the actual trains run, and therefore no more 
accurate information as to the stresses occurring 
in practice is attained, than if an equivalent 
load were assumed. The method of engine con- 
centration here attacked is much less simple than 
that of an equivalent uniform load, particularly 
when the truss has a curved upper chord, or is of 
the cantilever type. Mr. Waddell points out that 
there is a considerable difference of opinion amongst 
engineersastothe maximum stresses allowable under 
given conditions, affecting the unit stresses used 
by as much as 20 per cent. in certain cases, and 
hence as the method of equivalent uniform load 
will give the same results as that of engine concen- 
trations within at least 5 per cent., any great re- 
finement in the calculation is wasted work. To 
test this Mr. Waddell has calculated the results by 
both methods for trusses, varying in length from 
2% ft. up to 300 ft., the spans below 100 ft. in 
length being plate girder spans. The engine con- 
centrations used were those for ‘‘Class A” in Mr. 
Theodore Cooper's specifications. Taking the plate 
girders first up to 100 ft. in length, the maximum 
B. M.’s are the same in both systems, but the 





shears at the ends differ slightly, the maximum 
variations being 3.5 per cent. on the side of safety 
and 3.4 per cent. on the side of danger. In the 
truss spans the maximum variations were 2.23 per 
cent. on the side of danger, and in the case of 
certain counter bracing as much as 19.9 per cent. 
on the side of safety. The counter bracing being 
small members, this variation in stress would not 
add appreciably to the weight of the bridge. 








BRITISH IRON TRADE: THE M‘KINLEY 
TARIFF. 

An interesting statistical return has just been issued 
by Mr. J. 8S. Jeans, on behalf of the British Iron 
Trade Association, which gives the production and 
exports of British iron and steel manufacturers, while 
appended is a Table of imports to the United States 
suggesting the effect the McKinley tariff has had on 
the quantities of iron, &c., introduced into the States. 
The figures regarding production have been published 
in part already in our Notes from the North and 
Cleveland; but the placing of the figures for 
the different districts side by side suggests com- 
parison, The production in Scotland shows a 
decrease of 153 per cent., while the make of 
Cleveland only shows a decrease of 3 per cent., the 
production in Scotland having been 674,425, or 254 
tons per furnace, against 232 tons in the previous 
year. In Cleveland the production was 1,493,146 tons. 
The hematite made in the Cleveland district was 
15 per cent. less than in the previous year, totalling 
1,129,586 tons. The figures regarding stock are com- 
plete. In the three principal districts there are 
93,000 tons less than in the previous year, or about 
8 per cent. of a decrease, the total being 1,034,193 
tons. In Scotland the decrease is equal to 54 per 
cent. ; in Cleveland there is an increase of 24 per 
cent. ; and in the west coast of England a decrease of 
26 per cent. The exports of iron and steel manufac- 
tures total about 3} million tons, a decrease of 760,395 
tons. Tin plates, wire, and unwrought steel alone show 
increases, the addition to the former being over 6 per 
cent., bringing the exports to 448,732 tons. Pig iron 
exports totalled 840,773 tons, a decrease of over 26 per 
cent. ; railroad iron 702,380, 32 per cent. less; cast and 
wrought iron and steel, 364,505 tons, 20 per cent. less; 
old iron and steel, 111,338 tons, 26 per cent. of a 
decrease. The mean decrease is about 19 per cent. 
on tonnage, while in value it is about 17.5 per cent. 
The figures regarding exports show a large increase 
on —— beams, and pillars, but a decrease on bar, 
angle, bolt, and rod iron and steel. 

r. Jeans reproduces from the official publication of 
the American Iron Trade Association some figures of 
imports of iron and steel into the United States, which 
indicate very clearly how the McKinley tariff affected 
the trade there. The new duty on cotton ties and 
hoops has prevented any imports of these, while in the 
previous year 15,076 tons were imported. Scrap iron 
has decreased from 42,743 tons to 33,524, a decrease of 
over 21] per cent. ; in bar iron from 20,985 to 13,681, 
about a third; in hoops, band, or scroll iron, and 
steel from over 6000 to 563 tons; wire rods, 
iron or steel, from 48,660 to 39,257 tons, nearly 
20 per cent. Anvils have also decreased one-half, 
to 671 tons; chains from 499 to 371 tons. The 
various iron and_ steel products, including pig 
iron, total 564,089 tons in 1890, against 489,727 in 
1891, the decrease being 13 per cent. Pig iron de- 
creased from 119,000 tons to 46,461, and iron ore from 
over one million to slightly more than three quarters 
of a million tons, America having largely increased 
her production of spiegeleisen and ferro-manganese. 
It may be remembered that the duty on steel billets, 
steel sheets, and plates is substantially the same as 
under the old tariff, ad valorems having been changed 
to their specific equivalents. Now these show an 
increase—in the case of steel ingots and blooms of 
from 24,000 to over 30,000 tons, about a fourth, 
and of plates from 7237 to 9618 tons, or about a third. 
Tinplate imports increased from 274,443 to 311,488 
tons ; but the difficulties of producing these in America 
having been overcome in part, the imports have de- 
clined since July last. According to the Tariff Act 
the quantity of tinplate manufactured in the United 
States for six years beginning with July 1, 1891, must 
equal in weight one-third of the quantity imported 
during any of the six years stated if the duty of two 
and two-tenths cent. per pound isto be retained after 
October 1, 1897. Theimportation of tinplate amounts 
to about 700,000,000 Ib. annually. Jf these figures be 
reached this fiscal year there will have to be manufac- 
tured inoneyear inthe United States say 200,000,0001b. 
of tinplates and terne plates, otherwise the provision 
of law which makes the continuance of duty contin- 
gent upon the domestic manufacture will not be com- 
plied with. It will be noticed that the language of 
the law requires that the prescribed quantity to be 
manufactured ‘‘ during either of the six years next 
preceding” shall reach a prescribed amount, It is not 
that during the six years the aggregate manufactured 











JAN. 22, 1892.] 


ENGINEERING. 





T15 








shall be ascertained and an average struck, but the 
quantity manufactured in the country during any one 
of the six years shall be equal to one-third the quantity 
of tinplates imported for consumption ‘‘ during any 
fiscal year prior to October 1, 1897.” 








CAPITAINE OIL AND GAS MOTORS. 
To THe EpiToR oF ENGINEERING. 

S1r,—In reply to Mr. Tolch’s letter, published in your 
last week’s issue. 

The results of the gas engine tests, as I said before, are 
simply marvellous. 

I will take the 4 horse-power Capitaine gas motor, 
which Mr. Tolch states consumes 17 cubic feet per brake 
horse-power per hour, neglecting Bunsen. 

The majority of the 4 horse-power ‘‘ Otto” cycle gas 
motors consume 34 cubic feet per brake horse-power per 
hour, neglecting Bunsen. 

Assuming the Ras used to be 164 candle-power. 

Probably Mr. Tolch is unaware of the low efficiency of 
gas motors made by English makers. 

I an, Sir, yours truly, 
25, Altham-terrace, Lincoln. ENGINEER. 





To THE Eprtor or ENGINEERING. 

Srr,—Mr. Tolch’s results obtained from Capitaine gas 
moter are phenomena!. The most economical gas engine 
at the Society of Arts trials was the Atkinson ‘‘ cycle” 
gas engine 6 horse-power nominal. Consumption per 
brake horse-power per hour 22.14 cubic feet, including 
burner 22.61 cubic feet. There are many others besides 
‘* Engineer” who are somewhat struck at Mr. Tolch’s 
figures. I an, yours truly, 

AS. 








STEAM ENGINE ECONOMY. 
To THE EpiTorR OF ENGINEERING. 

Sir,—lIt is said by one of your contemporaries in last 
week’s issue that in a report to the Portsmouth Town 
Council, Professor Garnett has stated that the Parsons 
turbo-generator is now ‘‘as efficient as the best com- 
pound engine of the marine type, and that for light loads 
it stands unequalled.” The authority for these statements 
is said to be the report by Professor Ewing, F.R.S., pub- 
lished in your paper for last week. 

Those interested in the ‘‘ best compound engines of the 
marine type” (as electric light engines) will, no doubt, 
take care of their own credit, but the Continental users 
of direct-coupled condensing engines of this pattern will, 
perhaps, be surprised to hear that a plant which uses 
27.6 lb. of water per electrical horse-power per hour, 
when working condensing, is formally stated, in a report 
by the electrical expert of one of the most important 
English towns, to be as efficient as their own. 

Ourconcern is with the statement that ‘‘ for light loads 
it (the turbo-generator) stands unequalled.” We beg 
to assure ae Garnett that there are no figures 
in Professor Ewing’s report which bear this out. At 
low temperatures the turbo-generator is, for obvious 
reasons, relatively a more efficient machine than an ex- 
pansive steam engine; but at no power quoted (not 
even at no electrical load—at which even an alternating 
station can hardly want to run) is the consumption so 
low as that in the best Willans engines with direct-driven 
dynamos—of course when working condensing. At full 
load the consumption of the turbo-generator reaches, as 
above stated, to 27.6 lb. per electrical horse-power hour, 
a figure usually cen by the Willans non-condensing 
engine. In many recent trials of a Willans condensing 
engine (of much smaller power than the turbo-generator 
tried at Newcastle ; in fact indicating only from 30 to 
40 horse-power), the consumption per indicated horse- 
power per hour has been about 12.8 lb. of steam. With 
a combined efficiency of 80 per cent., which is the lowest 
we are accustomed to get with good dynamos, this corre- 
sponds with 16 lb. per electrical horse-power per hour. 

These figures, which are recent, are probably not known 
to Professor Garnett, but Professor Ewing’s report speaks 
of published trials with a Willans engine in which the 
consumption was about 25 Ib. per unit, or say 18.6 lb. per 
electrical horse-power. Yet Professor Garnett totally 
ignores these figures from an actual engine (compared 
with which those of the turbo-generator are about half as 
large again), and makes comparison with nothing but an 
engine of a kind which no one in this country would be 
likely to use, whereas the Willans engire is used in 
England (for central stations) to the extent probably of 
two horse-power for every one horse-power of all other 
kinds of engines put together. Thus in the comparative 
estimates stated to have been drawn up for the guidance 
of the town councillors, the cost of an installation of 
turbo-generators is compared with that—not of Willans 


engines, or of any other form of direct-driven plant—but | pape 


with an absurdly obsolete plant consisting of engines 
“making not more than 90 revolutions per minute, 
coupled by endless rope gearing to dynamos, making 
300 revolutions per minute.” 

We are, Sir, your obedient servants, 

WILLANS AND Rostnsoy, Limited. 
; C. S. Essex, Secretary. 
Picton House, Thames Ditton, Surrey, 
January 12, 1892. 





THE ACTION OF STEAM. 
, To THE Eprror op ENGINEERING. 
Srr,—As a continuation of my previous letter, might I 
solicit the insertion of the following in the columns of 
your valuable journal ? 
The question as to whether it is necessary to jacket the 
cylinders or not, is best answered by referring to Enct- 








NEERING, December 25, 1891, page 744. Here, under the 
heading of ‘‘ Notes from an Engineering Laboratory,” 
it is very clearly shown, by actual experiment, that there 
is a very considerable saving to be obtained by the adop- 
tion of the steam jacket, and having the cylinder tho- 
roughly clothed. We may therefore assume that where 
economy in fuel consumption is of primary importance, 
there is an undoubted advantage in the adoption of the 
steam jacket ; but a case —_ arise where the weight of 
machinery must take precedence of that of economy of 
fuel, as is the case in some recent boats, where the object 
aimed at is to obtain a maximum indicated horse-power 
on a minimum weight of machinery; in these cases we 
forego the advantages of steam jacketing, for the purpose 
of obtaining alight engine. At the same time pgs 
strongly recommend the adoption of the steam jacket, as 
the few tons or hundredweights—as the case might be 
—saved off the machinery is more than swallowed up by 
the extra coal that must be carried to make up for the 
loss that will occur through not having a jacket. 

The advantages of jacketing become more apparent 
in cases of slow-running engines of long stroke, and hav- 
ing a high grade of expansion. Rankine states: ‘* The 
remedy for this cause of loss is to prevent that spon- 
taneous liquefaction of the steam during its expansive 
working in which the process just described Se 
and that is done either by inclosing the cylinder in a 
jacket, or casing, supplied with hot steam from the boiler, 
or by superheating the steam before its admission into 
the cylinder, or by both these means combined. The 
steam is thus kept in nearly a dry state, so as to be a bad 
conductor of heat, and the moisture which it contains, 
though sufficient to lubricate the piston, is not allowed to 
increase to such an extent as-to carry away any appreci- 
able quantity of heat from the metal of the cylinder and 
piston to the condenser.” 

‘““H. F. J.” need not make any special provision for a 
receiver, unless he finds himself cramped much below that 
usually adopted, as some experiments carried out in 
France a few years ago, and I believe published in En- 
GINEERING, proved beyond a doubt that receivers of more 
than a certain capacity were absolutely useless; and I 
should in fact think, would become a source of loss, for 
reasons that I have not here time or space to explain. 

I have before me at the present moment a set of indi- 
cator cards taken from a triple expansive engine, which 
I believe to be about the most perfect of its sort. These 
engines have a receiver capacity of from one and a half to 
twice the capacity of the exhausting cylinder, and the 
distribution of power is such that the horse-power deve- 
loped in the respective cylinders does not vary more than 
about 6 per cent. The exhaust lines of the horee-power 
and indicated power cards show a slight compression in 
their respective receiver, and if objected to, this could be 
overcome by altering the sequence of cranks, which 
method some makers adopt. 

In the engine just mentioned the receiver was formed 
by inclosing the high-pressure and intermediate power 
cylinders in a cast-iron case, on the same principle as that 
usually adopted in the mercantile marine; but in engines 
for warships, the cylinders are made entirely independent 
of one another, and connected by the pipes necessary for 
conveying the steam from one to the other; in this case 
it will often occur that the capacity of the receiver will 
not be more than that of the exhausting cylinder, and the 
effect of this is plainly visible on the indicator cards ; but 
at thesametime I donot think that thisrepresentsany great 
loss, as the compression indicated on the one card turns 
up in the next as a higher initial pressure, and conse- 
quently eliminates the previous indication. 

“H. F. J.” may take it that these remarks will hold 
good for engines of any power or boiler pressure ; but the 
ratio, number, and diameter of cylinders would require 
moderation to suit any alteration in boiler pressure, as 
also the co-efficient for determining the actual effective 
mean pressure, which can only be determined from actual 
experience. 

As I think I have already trespassed sufficiently on your 
valuable space, I will conclude by thanking ay for this 
insertion. I am, yours truly, 

. L. Newman. 

125, Harbut-road, St. John’s Hill, 8. W. 





INITIAL CONDENSATION IN STEAM 
CYLINDERS. 
To THE Epiror oF ENGINEERING. 

Srr,—As in noticing the second edition of Professor 
Cotterill’s book on the steam engine your reviewer has 
gone out of his way to refer to ‘“‘a paper which was very 
recently read at the meetings of a certain Institute, and 
which opens with the statement that all the scientists 
who have treated of the steam engine have assumed the 
existence of a non-conducting cylinder,” &c., and as a 
r of mine entitled ‘‘ An Inquiry into the Cause and 
Action of Initial Condensation in Steam Cylinders,” read 
on December 1st last before the Institution of Marine 
Engineers, opens with the statement that all thescientists 
who have treated of the theory of the steam engine have 
“in their teachings assumed the use of a non-heat-absorb- 
ing cylinder,” a portion of your reviewer’s remarks appear 
to be directed against myself. The statement as it stands 
in my paper is, however, to the best of my information 
and belief, absolutely true. All the writers referred to, 
including Professor Cotterill, have made that assumption. 
Farge to pay the professor a compliment, and with 
that wish only his name was in this paper referred to, 
coupled with those of Rankine, Clausius, and Zeuner in 
connection with the theory of the steam engine. But as 
the professor is said to have modestly exclaimed, ‘‘ This 
is hard,” and as on consideration I see that it was ‘‘ hard” 
on Rankine, Clausius, and Zeuner, steps shall be taken to 
remedy the grievance. Although your reviewer leads your 





readers to infer that my paper contains all sorts of grave 
misstatements, he omits to point them out, and singularly 
enough he himself has made no less than three misstate- 
ments in misquoting my words. Seeing also that my 
paper is now before the Institution of Marine Engineers, 
and that, therefore, Professor Cotterill and his friends 
have an open and legitimate opportunity of contradicting 
misstatements and refuting heresies, why was a less usual 
and less honourable course adopted ? 

My ya was written by an engineer for engineers, but 
judging from the unfortunately chosen passages quoted 
by your reviewer from Professor Cotterill’s book, ‘* Eng- 
lish Engineers,” will, I venture to believe, learn as much 
from my paper as from anything the professor has written 
on the same important subject. So far as my copies go, 
those of your readers who are interested in initial con- 
densation may have the paper and judge for themselves, 

W. H. Nortucort. 
Hatcham Iron Works, London, January 18, 1892. 

(We publish Mr. Northcott’s letter, but inasmuch as 
Professor Cotterill dealt fully with the action of a con- 
ducting cylinder as long ago as 1878 we certainly fail 
to see how Mr. Northcott could ‘“‘ pay the professor a 
compliment” by including his name amongst those who 
had neglected to take the action of conducting walls into 
account. Considering how Jittle has been written on this 
subject our readers will no doubt be glad to hear of the 
great Se ta and value of Mr. Northcott’s paper as 
explained by him in his last paragraph.—Ep. E.] 





ELECTRIC LIGHTING STATIONS. 
To THE EpiTor or ENGINEERING. 

Srr,—May I suggest that many of your readers would 
lad to know what are the necessary conditions of 
motive power supply to small central electric light 
stations to which you allude in your leader on the Crystal 

Palace Exhibition (bottom of page 48). 
If these conditions were better known it would un- 
doubtedly assist towards a solution of the difficulty, to 
which you refer, of employing gas engines for that pur- 


se. Yours truly, 
ondon, January 18, 1892. Sew. 
[The first and chief condition is steady turning at all 
loads, particularly light ones. Economy at light loads is 
also important, to which must be added theability to start 
with the celerity and certainty of a steam engine.—Ep. E. ] 








HIGH-SPEED LOCOMOTIVES. 
To THE EpITor oF ENGINEERING. 

S1r,—Will you allow me to say something in your 
pages on the above subject ? 

1. As record breaking (as regards express trains) 
appears to be on the increase in the United States of 
America, and as the contagion seems to be spreading to 
France, by the account of a capital run on the Chemin de 
Fer du Nord, with a four-cylinder compound mentioned 
in one of the last numbers of a contemporary, I would 
-— the trial, for fast running, of a high-pressure four- 
cylinder engine, the design being practically two single 
engines on one frame but having no coupling rods, and 
being independent of each other. 

2. I inclose a rough plan sketch which shows the 
general arrangement. 

3. You will at once see what I mean; two inside and 
two outside cylinders work the leading and trailing drivers 
respectively, a large grate area can be got, and such an 
engine would, I think, start readily, and run at high 
speeds well ; the cranks would of course be at right angles 
on each wheel ; Joy’sor any of the numerous link motions 
could be used, and both cylinders would exhaust into one 
funnel, the outside cylinders exhausting through an 
annular blast pipe round the inside cylinder exhaust. 

4. As four cylinders are used, 10 in. diameter ought to 
be ample, and would, combined, I believe, give a tractive 
effort equal to two 20-in. pistons. 

5. The power being divided between two axles 
obtains greater adhesion load with less loads on a 
single axle, and as the connections and counterweights 
for 10-in. pies would be exceedingly light, the heavy 
centrifugal stresses acquired at high speeds with the 
ordinary large cylinders and heavy connections would be 
diminished, and greater speed consequently obtained. 

6. In undulating or heavy graded alignment I am of 
opinion that the diameter of the drivers should not exceed 
6 ft. 9 in., which in practice gives good climbing results ; 
but for level roads the larger the better, say 8 ft. 

7. I give the apparent advantages and disadvantages 
on this type of engine, which speaks for itxelf. 


Advantages. Disadvantages. 
1. Power subdivided on 1. Slight first increased 
two axles giving greater cost. 
adhesion. 
2. Lighter connections 


2. Perhaps heavier on oil 
and counterweights. 


owing to four cylinders an 
connections, 

3. No coupling rods; two 3. Nil. 
single engines. 

4. No obstruction to 
length of grate. 

5. Will erty obtain 
higher speeds for reasons 
re stated. 

6. Would start heavy 
trains easily. 

7. Better draught on 
boiler for combustion owing 
to annular exhaust and four 
cylinders. 


8. In conclusion I should be much obliged by any 
further information from any of your numerous corre- 
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spondents on the above subject if any engines have been 

esigned on this principle, and if so, with what results. I 
do not refer to the four-cylinder engine of Mr. Haswell at 
the Vienna Exhibition, as that arrangement was, I 
believe, adopted for one driving axle only, and one of the 
great advantages in this arrangement alone seems to me 
to be the subdivision of power on two axles in the same 
way that marine engineers are doing in fast twin-screw 
liners, and as Mr. Webb is doing on the London and 
North-Western Railway. : 

Allow me to thank ‘J. D. T.” for his courtesy in reply- 
ing to my queries in my last letter. 

Lam, Sir, yours faithfully, 
Francis C. B. Burcess, M.I. Mech. E. 
Mechanical Engineer, Kistna Bridge Works, 
East Coast Railway, Bermuda. 








THE FERRY-BOAT ‘ CINCINNATI.” 
To THE Eprror oF ENGINEERING. ; 

Sir,—In your issue of January 15, I have just noticed 
a set of illustrations of the engines of the American ferry 
steamer Cincinnati. The valves in these engines are 
shown in the illustrations as worked by my valve gear 
—of a type which has been frequently built in the 
States. But in the description on page 72, the end of 
the fifth paragraph, it is said ‘tthe valves are worked 
by a log valve gear.” I presume this is only a misprint 
for a “‘ Joy valve gear ;” may I ask you to correct this? 

The class of engine I at once recognised as one with 
which I am yery familiar, as I have had the blue prints 
sent to me to design my valve gear to fit, so as to enable 
a triple engine to be built without interfering with the 
eneral design of cylinders, frames, &c., and it will 
= evident that the type lends itself most easily, allowing 
an additional high-pressure cylinder with my gear to 
be placed between the two existing cylinders and frames. 
Numbers of such engines, many of them on a much 
larger scale than those illustrated, are doing very satis- 
factory work in the States. Davin Joy. 

Victoria-street, Westminster, January 19, 1892. 








PROTECTION AGAINST FIRE. 
To THE Epiror o¥ ENGINEERING. 

Str,—In view of the very destructive fire at Leeds, 
may I suggest to all engineers and architects wherever 
vossible to specify a water-tight casing to all iron works 
Saohae stress upon them, such as pillars and girder 
beams, with a proper connection to water mains; insert 
where possible a regular service of lead plugs, so that 
when heated the water may have full play upon the 
flames, and with a proper water supply we should thus 
permanently protect this most effective support to our 
common good ? 

am, Sir, yours respectfully, 
JOSEPH BENTLEY, 
Consulting and Building Engineer. 
Leeds, January 18, 1892. 





MISCELLANEA. 
Tur Dephosphorising and Basic Patents Company, 
Limited, have petitioned the Privy Council for an ex- 
tension of the Thomas-Gilchrist patents. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending January 10 
amounted, on 16,290} miles, to 1,193,0211., and for the 
corrresponding peri of 1891, on 16,2617 miles, to 
1,153,325/., an increase of 284 miles, or 0.1 per cent., and 
an increase of 39,696/., or 3.3 per cent. 

The Bureau of the American Republics is informed of 
the organisation at Rio de Janeiro of the Companhia 
Para e Amazones, with a capital of 5,000,000 dols., for the 
purpose of exploring and developing the natural resources 
of the Amazon. It is intended to establish colonies on the 
upper branches of the Amazon and afford means of trans- 
portation to market for a region that has heretofore been 
practically unexplored. 


Dealing with the use of soft steel in bridges at a meet- 
ing of the Engineers’ Club of Philadelphia, Mr. F. H. 
Lewis stated that up to about # in. in thickness soft steel 
is found on testing to be less injured by punching than 
iron, but above this thickness steel is much more liable 
to be injured than iron. In bridge wcrk he maintains 
that steel plates thicker than 4 in. should not be punched, 
except in the case of girders 50 ft. long where the thick- 
ness may be ys in., in top chords and end posts @ in., and 
in shoes and bedplates } in. 


The occurrence during the past year of several more or 
less serious explosions of pressure gauges used in connec: 
tion with oxygen gas stored under high pressures, has 
rendered it most desirable that the cause of such explo- 
sions should be thoroughly investigated. The sanhter hen 
been taken up by the Lantern Society, and at the meet- 
ing of that society, which will be held at 20, Hanover- 
square, at 8 p.m. on Monday next, a paper on the con- 
struction of gauges suitable for use with high pressure 
0 will be read by Mr. C. F. Budenberg, and will be 
ollowed by a discussion, in which the society are desirous 
that all engineers and others having special knowledge of 
the subject should take part. The society will also be 
glad to receive for exhibition on the occasion any 
examples of gauges which have failed while subjected to 
the action of Gel-senenne gases. 


Ina paper on ‘‘Leaky Locomotive Tubes,” read by 
Mr. F. A. Stinard before the New York Railroad Club, 
the author gave the following as three of the principal 
causes of leaky tubes: 1. Inferior material. 2. Poor 
workmanship. 3. Bad water. 4. Ill treatment of the 

iler. As to material he considered the best was the 





cheapest in the end, and being an American naturally 
advocated steel or iron rather than copper or brass. In 
fitting them into the boiler the ends should be first 
annealed then put in adie and reduced in diameter just 
enough to get them into the thimble after it has been ex- 

anded in the tube-plate. If the end of the tube is 
otaed by the use of the die it should be annealed a 
second time. The best material for the thimble is copper, 
and satisfactory results are obtained when the thickness 
of the thimble is about *; in. The tube should be ex- 
panded beyond its original diameter. Mr. Stinard holds 
that it is as necessary to bead the tube at the smokebox end 
as at the firebox end, but if the beading is badly done it 
shortens the life of the tube instead of prolonging it. Bad 
water is a common cause of leaky tubes, but the trouble 
can be more or less avoided by washing the boiler out 
thoroughly at frequent intervals. If the tubes are much 
incrusted the only effective remedy is to take them out, 
clean them, and reset them. 


The Government of Peru has issued the following new 
regulations concerning the making out of consular in- 
voices: 1. If the goods shipped belong to the class of 
carpets, damasks, cloths, plush, &c., made of cotton, 
wool, linen, or silk, the material with which such articles 
are manufactured must be expressed in the invoice, and 
also the length in metres of the pieces contained in each 

ackage. 2. If the goods are shawls, ties, shirts, hand- 
Cachids, or other wearing apparel, the material of which 
they are made must be expressed, and also the number of 
dozens of the quantities in each package. 3. In the case 
of fancy pr ag such as fans and parasols, and also 
in the case of perfumery, the number of dozens of each 
must be expressed, and the quality of the goods. 4. In 
the case of paints, oil, &c., the quality and class must be 
expressed, and the weight of each drum, keg, barrel, or 
tin given. 5, Nails, screws, and the like are to be entered 
according to weight of each package, stating their quality. 
6. Needles, pins, hooks, &c., curtain ne | picture nails 
must be entered per number of grosses, and their quality 
described. 7. Furniture, with the exception of billiard 
tables and pianos, must be fully described as to material 
of manufacture, and the number of pieces of furniture 
contained in each package given. 8. In the case of 
machinery of any kind, where several parts constituting 
one whole are packed into different packages, it is not 
necessary to give the contents of each, but simply to 
state the number of parts of the machine contained in 
each package, with the gross weight of each package, 
and the value of the whole invoice. But when the 
several different machines or tools or utensils are packed 
into one case, then the contents must be detailed and the 
value of each package given. 9. In all cases the weight 
in kilogrammes and value of each package must be de- 
clared on the invoice. 10. It is recommended that 
shippers be careful to detail, as far as possible, the 
goods invoiced. 


From a Government report on Indian telegraphs during 
the past year it appears that the additions to the system 
were 1791 miles of line, 7373 miles of wire, and 21 miles 
of cable. At the close of the year there were in operation 
37,070 miles, 113,512 miles, and 251 miles of line, wire, 
and cable respectively ; 168 new offices had been opened 
during the year, bringing the number to 3103. The 
gross receipts for the year, including State paid 
messages, amounted to Rs.68,28,855, and working 
expenses to Rs,46,88,802, showing a profit equal to 4.126 
on the capital outlay. The gross receipts from telegraphic 
money order advices have steadily risen from Rs.46,000 
in 1888 to Rs.84,000 in 1891. During the year excellent 
work was done by the department in laying field telegraph 
lines. The Sikkim line was maintained, as also that in 
the Chin country. A new line in the Assam section of 
the Chin-Lushai country was laid for a distance of 59 
miles, through a most difficult and unhealthy country. 
The working parties suffered severely from sickness, one 
officer losing his life, and another being invalided. For 
the Hazara expedition 182 miles of extra wire had to be 
laid to connect Hussan Abdul and Abcottabad with the 
bases of operation at Derband and Oghi, and from those 
points onwards 103 miles of field wire were laid and 15 
offices opened. The receipts of the telephone companies 
at Calcutta, Madras, Bombay, Kurrachee, Moulmein, 
and Rangoon show a small increase of Rs.10,657, while 
the number of subscribers is now 1004 against 961 in the 
previous year. The charges per word between India and 
the Straits Settlements have been reduced, partly by 
reductions in the Indian terminal and transit rates, and 
partly by reductions in the Eastern Extension Company’s 
rates. The transit rate claimed by India for messages 
passing between Europe and the Far East was largely 
reduced. By the connection of the French lines in 
Tonquin with China, a new and cheap route for messages 
to the latter country vid Siam has been opened. 


A report favourable to the promotion of a large canal 
between the Danube and the Oder has just been sent in 
to the Ministry of Commerce by the special commission 
appointed to study the question. The main object of 
this important undertaking is to create a cheap waterway 
between Vienna and Oderburg, where it would join 
the German canal system. The mouth of the proposed 
canal is to be in Vienna, and it is to take its course vid 
Lower Austria to Oderberg, running intothe Oder. This 
water route, which traverses the rich coal district of 
Moravia and Silesia, would be of the greatest importance 
to Vienna, as it would admit of cheap coal transport and 
thus render it possible for the capital to me an im- 
portant manufacturing centre like Berlin. In connection 
with the main waterway it is suggested that a lateral 
canal, taking the direction of Sokonte and debouching 
inthe Elbe, shouldbeconstructed. Inthe projectjustdrawn 
up the town of Brunn, in Bohemia, would also be in com 
munication with the new canal. Finally, another lateral 





canal would join the main system at Oderberg and would 
run towards the Vistula, and thus place Cracow and 
Galicia in possession of cheap communication with the 
centre of the monarchy. The whole scheme was initiated 
some years ago, and was postponed in consequence of the 
heavy expense it would entail, but the Institution of 
Architects and Engineers of wer Austria and the 
Danube Association have now revived it. The reasons 
that have prompted them todo so are: 1. To meet the 
increased competition with Germany resulting from the 
new commercial treaties by opening a convenient water- 
way and junction with the German canal system, the 
freight on the existing Austrian canals being 19 per cent. 
higherthan in Germany. 2. In anticipation of the pro- 
jected opening of a Danube harbour on the Vienna 
Danube Canal. 3. To provide against the disadvantages 
resulting from the technical impossibility of reducing the 
tariffs on the railroad covering the route of the proposed 
canal, which belongs to a private company a cannot 
afford to take such low rates as the State railways. 


A gentleman who has travelled extensively through 
Peru, Ecuador, and Bolivia writes as follows to the 
Bureau of American Republics concerning the classes of 
—_ required in those countries: ‘‘ The stores are gay,” 
1e says ‘‘ with foreign stuffs of the most brilliant colours, 
coarse, shaggy, woollen materials finding the most ready 
sale. There is a call also for bright-coloured velvets, 
brocades, and silks, which the richer cholas, or half-breed 
women, manufacture into skirts. Nearly all the boots 
and shoes worn here are of home manufacture, as the 
natives require peculiar shapes; many of the styles are 
very elaborate. The Indians use very peculiar shoes. 
They are now discarding their old-fashioned ponchos for 
new styles woven here of foreign worsteds. Hoes, spades, 
shovels, mattocks, pickaxes, rakes, sickles, and trowels 
could be imported into Bolivia. I have seen specimens 
of nearly all of these imported from the United States 
and from Germany, but I think it would be very hard to 
make those people pees a modern plough. Iron plough- 
points, however, would find a sale. I will bring samples 
of all kinds of hardware found in the market. There is 
an enormous demand for aniline dyes; there is not a 
village in Peru or Bolivia where these are not sought 
after. Bright-coloured crewels or worsteds are equally 
popular, and there is a good market for figured or flowered 
ribbons, bright-coloured cheap cotton handkerchiefs, 
bleached and unbleached muslins, and cheap cloths and 
cheviots. In the mines much mercury is consumed, 
chemicals used in the laboratories as re-agents, test-tubes, 
retorts, breakers, and other glass material, crucibles, 
assaying ovens and the like. anned meats, lobster and 
salmon, are in great demand, especially at mining centres. 
Cheap earthenware and stoneware ornamented with 
gaudy designs find a ready sale, as well as cheap drinking- 
glasses, knives and forks, and brass spoons. As for hard- 
ware, besides the implements mentioned above, I think 
there would be little demand for anything but locks and 
scissors. Imitation silver tea-sets are popular. Wood is 
very scarce. I should think fortunes could be made in the 
lumber trade with this country. A small wooden pole 
here costs 40 cents, and wood for building purposes is 
very expensive. For this reason tables and chairs are ex- 

nsive, and I should think money could be made in the 
urniture business. The beds in this country are usually 
made of iron. In the country, however, one usually finds 
the beds and tables made of mud ledges with a mud 
bench around the room to sit upon; this shows the scarcity 
of wood. For fuel, llama, sheep, and asses’ dung is used, 
and where a small scrubby bush called ‘‘tola” occurs 
this also is burned. American watches are held in high 
esteem. Much petroleum is consumed, foreign stearine 
candles, and enormous quantities of alcohol. The 
latter trade is the principal industry of Bolivian mer- 
chants. The Indians drink alcohol by the quart, 
and quantities are used for cooking on account of the 
scarcity of fuel.” 








_ New York Erevarep Rartroaps —The rails hitherto 
in use upon the elevated railroads of New York are being 
replaced by steel rails, weighing 90 lb. to the yard. 


Tur EmrtoyMent or Reserve SoLpirrs.—An associa- 
tion has been at work for a considerable time at 12, 
Buckingham - street, Strand, London, promoting the 
employment of reserve soldiers, and already it has found 
situations for over7000. Great pains are taken to select 
only men of good character, and to recommend them for 
places for which they are fitted. There is so much to be 
done in the army, besides fighting, that discharged sol- 
diers are often very handy men. ‘the association makes 
no charges. 

Cuicaco EXxurBition, 1893.—The Royal Commission 
for the Chicago Exhibition are endeavouring to form a 
typical collection illustrating British metallurgy for the 
British section, and they are now applying to cwners and 
managers of metallurgical works fu for specimens of 
each of the principal metallurgical products produced at 
the works, and also for specimens illustrating various 
processes. Dr. E. J. Ball, the instructor in assaying at 
the Royal College of Science, South Kensington, has 
kindly undertaken to classify and arranged the collection, 
and specimens may be addressed to him. What is re- 
quired is not specimens of special value or rarity, but 
samples of metals, regulus, slags, alloys, &c., so that the 
collection when complete may be fully illustrative of the 
condition of metallurgy in the kingdom. Samples of 
metal sent should, where possible, be freshly fractured, 
and attention should be paid to any special unmanufac- 
tured products for winks market is desired. At the 
close of the Exhibition the collection will be presented 
pet an American museum, so that it will have a permanent 
value, 
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COMPOUND HORIZONTAL ENGINE. 
CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 






Fig.1. 








































































































































































































_In our articles on the Frankfort Electrical Exhibi- 

tion, in our issue of June 19 last, we referred briefly to 
the compound engine in the main building, built by 
Messrs. Ruston, Proctor, and Co., Limited, of Lincoln, 
and which, during the exhibition, drove a Woodhouse 
and Rawson dynamo. Many engines of this type have 
been supplied by its makers for dynamo driving, and 
we have now the pleasure of laying before our readers 
engravings showing the main features of the machine. 
On referring to these it will be seen that the high 
and low-pressure cylinders are fitted side by side 
on to one bedplate. The high-pressure cylinder is 
9 in. in diameter, and the low-pressure 14 in., the 
stroke in both cases being 16 in. Both cylinders are 
jacketed, separate liners being used for the working 
barrels, The guides are of the bored type and are 
cast in one with the cylinder covers. The slide 
blocks on the crossheads are adjustable, but have 
nevertheless large wearing surfaces. The speed of 
the engine is regulated by a governor of the Porter 
type, which controls an automatic expansion gear 
fitted to the high-pressure cylinder. This gear is| 
oe of Me cies the cut-off between one-tenth and 
half the stroke. The expansion valve has double ports | 
and is connected to a rocking slot link driven by a! 
Separate eccentric. The crankshaft is of steel, forged | 
solid, and is supported by three bearings capable of | 
adjustment both horizontally and vertically. The fly- | 
wheel is 6 ft. in diameter by 10 in. face, and is turned 
to carry a belt. It is of a heavy pattern to run at 
135 revolutions per minute. The engines are capable 
of ew up to three times their nominal horse- 
power, and are designed for an initial steam pressure 
of 120 1b. per squareinch. When intended for long runs 
automatic lubricators are fitted wherever necessary. 








SHIPBUILDING IN THE UNITED KINGDOM 
IN 1891. 


(Concluded from page 75.) 
Tue THAMES. 


TRADE has been fairly active on the Thames as the| p, 


times go, but there is no need to state that shipbuild- 
ing on this river is not what it once was; for some 


| yards have now been converted almost entirely into 


bridge building works, or are utilised in other direc- 
tions. One or two of the old yards still keep busily 
engaged, principally on Government work and in the 
building of small craft, yachts, paddle steamers, 
barges, &c. Besides, the port of Londen is a fruitful 
source of repairs, and many of the works find not only 
adequate but remunerative work in this direction— 
possibly better paying than the building of new ships. 
In the building of engines for Government craft, 
several firms still hold a premier place, and notwith- 
standing the successful efforts at the machinery works 
at the dockyard, there is every probability that such 
firms will continue to construct the machinery for 
our large and fast warships. Foreign governments, 
too, are pretty extensive clients, Wages in the 
different yards have been well maintained through- 
out the year. Indeed, it is a matter of common com- 
plaint on the Thames that dull trade is seldom accom- 
panied with any reduction in the wages of the men. 
As to the future the prospect seems very doubtful. 
One or two of the firms report hopefully. They speak 
of orders already booked and others which they are 
confident of securing ; but the majority of them com- 
plain of empty order books, and the absence of inquiry 
on the part of shipowners. 

It is not easy, for reasons we have stated, to measure 








by statistics the extent of work in Thames shipyards. 
In the matter, too, of marine engines it is also difficult, 
for the construction of engines of great power, and 
the transferring of them to the dockyards and there 
fitting them on board the ship, takes more than a year, 
and it is difficult to say when a firm can be credited with 
their completion. But it is satisfactory to learn that 
the firms have been fully employed. Messrs. Humphrys, 
Tennant, and Co. have been employed to the utmost 
of their capacity during the entire year, but none 
of the engines built have been officially tried. They 
have been completing the machinery of H.M.S. Blen- 
hein (20,000 indicated horse-power) now about to com- 
mence her steam trials, and making the four sets of 
twin-screw engines of 13,000 indicated horse-power for 
the battle-ships Royal Sovereign, Empress of India, 
Hood, and Repulse, built in the Royal Dockyards. Of 
these the two first named have their machinery fitted 
on board and practically ready for trial, and the Hood 
is in almost the same state. The machinery for Re- 
— will be shipped to Pembroke next month. They 

ave also a, ens the twin-screw machinery of 
12,000 indicated horse-power for the cruiser Grafton, 
building at the Thames Iron Works. The firm have, 
during the year just expired, concluded very important 
contracts with the Russian Admiralty and with other 
parties, 

Messrs. Maudslay, Sons, and Field have likewise been 
very busy, as hasalso been the case with Messrs. Penn, 
poncaety on Government work ; for the former at the 

ginning of the year had work in hand to the value of 
231,435/., irrespective of work for abroad, and Messrs. 
Penn, engines totalling 135,104/. in contract price. 
Amongst the work completed by the latter were the 
engines of 9000 indicated horse-power for Her 
Majesty’s second-class cruisers Sappho and Scylla, 
built by Samuda Brothers, and several paddle steamer 
engines. 

‘Turning now to shipbuilding proper, we may state 
that the total number of vessels completed was 36, 
totalling 8897 tons, as against 21,588 tons, but this 
decrease is easily explained. The Thames Iron Com- 
pany launched in 1890 the Blenheim of 9000 tons, while 
although busily engaged with two first-class cruisers 
they did not launch any vessel last year. One of the 
cruisers, however, will be launched soon and the other 
in the summer. Only seven little barges of 162 tons 
were sail, while only 53 tons were of iron and 300 tons for 
foreign owners. The most important vessels launched 
were the Sappho and the Scylla, two fast protective 
deck cruisers, built to the order of the British 
Government by Messrs. Samuda Brothers. These 
ships have each a gross tons register of about 1935, 
their displacement being 3400 tons and have engines 
of 9000 indicated horse-power. The firmalso launched 
two 80-ton passenger paddle boats—Bismarck and 
Empress Frederick—-for the Victoria Steamboat Asso- 
ciation. They run on the Thames. For the same 
company the Samuda Brothers built the Mermaid, 
a steel paddle boat of 200 gross tons register, 
and 330 indicated horse-power. She is intended for 
the Gravesend and Sheerness traffic and for excur- 
sions onthe Thames generally. For the South-Eastern 
Railway Company they built the Myleta and the 
Edward-William, two paddle boats of 198 and 195 
gross tons register respectively, and each with engines 
of 320 indicated horse-power, the latter constructed by 
Messrs. Young and Son, while the other engines were 
made by Messrs. Penn. ‘They also built a number 
of small craft, their total being 4730 tons, or taking 
the displacement tonnage of the cruisers, 7660 tons. 
Messrs. R. and H. Green, of Poplar, have enjoyed a 
fairly good year. Their actual output of new work 
as not come up to the standard, but of repairs they 
have had an unusually large quantity. Their prospects 
for the coming year are good. In the course of the 

resent year they launched 10 vessels, including the 

baker of Devonshire, a passenger paddle boat, 
with engines of 400 indicated horse-power, intended 
for excursion traffic on the south coast of England. 
Messrs. Green also Jaunched a screw tug Tenerife, 
for African trade. She steamed out to her station 
unaided. 

The torpedo boats launched have been numerous. 
Messrs. Yarrow completed 16 craft, including one first- 
class torpedo boat built for the Government of Victoria 
—length, 130 ft.; beam, 13 ft. 6 in. ; speed during a 
continuous run of three hours with 18 tons on board, 
22.6 knots. Several seagoing torpedo vessels were 
built for the Argentine Government. One was fitted 
with triple-expansion engines of 1120 horse-power, and 
the speed was 23.3 knots on two hours’ trial, carrying a 
load of 12 tons. The displacement was 704 tons as tried. 
Another of identically the same type had quadruple- 
expansion engines, and the speed on the two hours’ 
trial was 24} knots, carrying also 12 tons. The indi- 
cated horse-power was 1240, and the displacement 
754 tons, rather more than the other vessels. These 
trials were referred to at length in a previous article*. 
Three second-class torpedo boats were constructed 
also for the ArgentineGovernment. The displacement 


* See ENGINEERING, vol. L, page 608. 
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of two of them was 15 tons, and the load 2 tons. The 
speed was 17 knots for one hour, the triple-expansion 
engines developing 235 indicated horse-power. The 
third was of the same dimensions and had similar 
engines, but was fitted with Yarrow’s tubulous boiler, 
and one knot greater speed was obtained than in the 
case of the boats with locomotive boilers. One second- 
class torpedo boat was built for the Government of 
Costa Rica, fitted with triple-expansion engines and 
Yarrow’s tubulcus boiler. he indicated horse-power 
was 270; she was fitted with machine guns, 
Amongst other craft were Zephyr launches, fitted 
with spirit motors. Messrs. Thornycroft have also 
been busily employed building torpedo boats and other 
craft. They built two twin-screw torpedo boats for 
the Argentine Republic. This type was first intro- 
duced in 1886-87, when the firm built several craft for 
the Spanish Government, and it is adopted in the 
ace Navy, Messrs. Thornycroft having provided 
drawings, and they are supplying several of them with 
their tubulous boiler.* The speed of the Argentine tor- 
— was 25.06 knots on the measured mile, and 24.2 
nots on an hour’srun. In addition to other torpedo 
boats, including one for the Brazilian Navy,t they 
completed a steamer for the Congo, on the twin- 
screw turbine system, so as to minimise the draught. 
This was for the Baptist Missionary Society, and was 
described in ENGINEERING, vol. li., page 246. 


HULL. 
As a result of the supercession of wood by iron and 
steel in fishing vessels, the various works at Hull and 
Grimsby, have again been very busily employed. Earle’s 
Shipbuilding and Engineering Company swell the 
total, too, with the addition of the Endymion, the 
largest warship launched during the year. Her dis- 
placement is 7350 tons, and her twin engines are to 
develop 12,000 indicated horse-power, and give her a 
speed of 20 knots. Butas we described the vesselt on 
the occasion of the launch and indicated also the dura- 
tion of time taken in each stage of construction, it is 
not necessary to refer to this first-class cruiser, further 
than to state that she is the first launched of five 
ordered from private yards, although some of the four 
sister ships building in the dockyards have been 
floated, the first completed being the Edgar, illus- 
trated and described in recent issues.§ The Karle Com- 
pany also launched two steamers of 1000 tons and 
1600 indicated horse-power, and the other eighteen 
vessels on their list vary in size from 155 to 120 
tons, and from 400 to 300 indicated horse-power, 
their speeds being between 10 and 11 knots, Seven 
of them had compound engines, and all were of iron. 
Four of the larger vessels were for Boston, the 
others for Grimsby. In addition to the engines of 
these, Earle’s Company completed the machinery for 
the following Government vessels: Pearl, 7500 indi- 
cated horse-power; Philomel, 7735; Andromache, 
9050; and Apollo, 9225 indicated horse-power, so 
that the total indicated horse-power was 54,720, the 
largest machinery production of any firm in the United 
Kingdom. The following gives the totals for five 
years : 
1887. 
Tons 12,474 5,610 18,455 4,429 11,789 
LE.P. .. 10,216 10,185 35,395 39,380 54,720 
The company have a sister ship to the Endymion 
building (the St. George). The work done by the 
other firms does not call for special mention. The 
vessels were almost entirely iron steam trawlers of 
about 150 tons, mostly with compound engines, 
averaging about 300 indicated horse -power, and 
locally owned. The totals are as follows : 
1891. 1890. 


No. Tons. No. Tons. 
22 3273 17. 2577 


14 2211 1350 
3 «232 184 


W. Caisley, 


1888. 1889 1890 1891. 


1889. 
Tons. 
Cook, Welton, and Gemmell 1723 
Cochrane, Cooper, and Scho- 

field 25 3782 

226 


Smith and Stephenson es 4 
A wooden sailing vessel built by Mr. 
Howden-on-Humber, was for the Rio Grande and 


Brazilian trade; Messrs. Cottingham Brothers, of 
Goole, built one wooden sailing vessel. 

The total for Hull is 72 vessels of 19,070 tons, 
against 44 vessels of 9624 tons in the previous year. 
As was the case last year, Messrs. Smithand Stephen- 
son’s vessels were the only sailing craft and the only 
boats built of wood, The iron tonnage is rather larger 
than in any other port, for while other ports work 
steel into from 95 to 100 per cent. of the tonnage built, 
Hull only used steel in 43.76 per cent. Indeed, 
H.M.S. Endymion and the two 1000-ton vessels 
launched by Earle’s Company were the only steel 
vessels, Foreign tonnage makes up 1047 tons (the 
Boston steamer), or 5.5 per cent. of the total, and the 
remainder, with the exception of the first-class cruiser, 
was locally owned. 


BARROW AND DistRIct. 
The Naval Construction and Armaments Company 





* See ENGINEERING, vol. lii., page 443... 
+ Ibid., page 337. 
t Tbid., page 91. 

See pages 12, 75, and 80 ante. 





continues to prosper, if the production be regarded as 
any indication, for during the past year the tonnage 
completed was greater even than in the two preced- 
ing years. In all thirteen vessels were constructed, 
and these totalled 31,444 indicated horse-power, while 
in the previous year the total was 24,665 tons, and in 
1889, 26,847 tons. This is about 83,300 tons for the 
three years. The engine production includes the 
machinery for ten vessels, the indicated horse-power 
being 26,975 tons, but in the previous year, when all 
the vessels were high-speed steamers, including three 
cruisers, the total was 52,660, and in 1889, 27,375 
I.H.P. But although the total is not high it indicates 
a good year’s work. The principal vessel launched 
was the Empress of China for the Pacific. This vessel, 
which was the second largest vessel launched in the 
kingdom, is 5905 tons, and has engines of 10,250 indi- 
cated horse-power. On trial and in actual running 
from Vancouver to Yokohama, in the increasingly 
popular Empire route to the East, she has given equal 
satisfaction with her two sister ships—the Empresses 
of India and Japan. The next vessels in point of 
size were the P. and O. steamer Malacca, of 4050 tons 
and 3000 indicated horse-power, the Mexican and 
Cuban, of 3488 tons and 2800 indicated horse-power, 
fur the West Indian and Pacific Company, and for the 
sa.ce company they built the Voltaand West Indian of 
2700 tons ; and for the British and African Company 
the Bonny and Loanda, of about the same size. 
Two pontoons were sent to the Danube, and with this 
exception the production was owned in Britain, 
18,600 tons being for Liverpool clients, and one vessel 
of 2464 tons for Glasgow. Messrs. R. Williamson 
and Sons launched from their yard at Workington 
three vessels. The two ships made up 5039 tons, 
while the steamer was of 362 tons and 60 nominal 
horse-power, the engines being compound. The total 
is therefore 5401 tons, against two vessels of 2884 
tons in the previous year. Messrs. Ritson and Co., 
Maryport, completed two ships together 3290 tons. 
THe MERSEY, 

The pee of new shipping at Liverpool and 
Birkenhead totals 12 vessels, of 25,975 tons, which is 
considerably less than in the previous two years, for 
the total in 1890 was 21 vessels of 30,253 tons, and in 
1889, 21 vessels of 35,773 tons. In the latter year the 
total was swelled by the Hamburg-American liner 
Columbia, of 7363 tons, while last year the largest 
vessel was 4332 tons, the Sedgemore, built by Messrs. 
Royden. With the exception of the two years stated 
the production is the largest for several years. It is 
noteworthy that the average size of the vessel is much 

reater than in some recent years. Six of the vessels 
Built were sailing, the tonnage being 12,820 tons, or 
about half the total, which is a much larger propor- 
tion than in previous years, a fourth being nearer the 
average. The steamers had engines which indicated 
13,185 indicated horse-power, which is about one indi- 
cated horse-power per ton, but in addition Messrs. 
Laird re-engined several craft, so that the total engine 
production is 17,185 indicated horse-power, against 
28,403 indicated horse-power in the previous year. 
A steamer and ship were of iron, and a steam barge 
of wood, the total steel tonnage being 24,269 tons, or 
93.44 per cent. of the total, larger than in previous years. 
Liverpool owned 19,744 tons, about three-fourths of the 
total tonnage. In 1890 all merchant vessels except one 
were for Liverpool owners, and only two warships were 
for abroad. Messrs. Laird were the only builders who 
secured their work from beyond the bounds of Liver- 
pool. They built five steamers totalling 6231 tons, 
rather less than in the preceding two years, but much 
attention has been concentrated on the building of the 
first-class battle-ship Royal Oak, of 14,150 tons, with 
which good progress has been made. She will pro- 
bably be launched in the summer. The firm built 
a fast twin-screw steamer, the Ibex, of 1161 tons 
and 4000 indicated horse-power, for the Channel trade, 
and a paddle steamer, the Duke of Clarence, of 1850 
tons and 4000 indicated horse-power, for the Fleetwood 
service. For South American owners they completed 
a steamer of 2000 tons and 3000 indicated horse-power; 
for Brazil a steamer of 800 tons; while the Sir R. 
Grenville, of 420 tons and 800 indicated horse-power, 
was built of iron for Plymouth. In addition to the 
new vessels turned out of Messrs. Laird’s establish- 
ment, mb aE SORE engines of 4000 horse-power 
were supplied to the London and North-Western Rail- 
way Company’s paddle steamer Lily, and new boilers 
to the South-Eastern Railway Company’s paddle 
steamer Mary Beatrice. Messrs. W. H. Potter and 
Sons, who launched during the year two large sailing 
vessels, have on hand three of a similar description for 
local owners. The totals of each yard follow : 
1891. 1890. 1889, 
No. Tons. Tons. Tons. 
Laird Brothers .. 5 6231 7 9,166 
RoydenandSons .. 8 9883 4 11,047 
W.H. PotterandSons 2 65983 3 6,340 
R. J, Evansand Co, 1 1147 1 1,146 
Jas. HarlandandCo. 1 110 1 70 

The other three or four firms have also been busy ; 

but it is not necessary to enter into the details, 


1858. 
Tons. 
4187 
9832 
3801 
1237 


No. 





SovuTHAMPTON. 

Both the Naval Works Company and Messrs. Day, 
Summers, and Co. have been busy during the year, 
and in view of the large number of men who have 
found their way to Woolston in the past two years, it 
is to be hoped that the present difficulties of the first- 
named company may be got over and the works again 
resumed on that active basis which has characterised 
the past eighteen months. In the Naval Works yard 
16 vessels of 9789 tons were completed, and of these 10 
were steamers having engines of 5840 indicated horse- 
power. Several of the vessels attained good speed 
results, notably the Windsor Castle, of 849 tons and 
2400 indicated horse-power, The tonnage of steamers 
was 5060 tons. Twoships were 2600 tons and 2129 tons, 
About one-half the total was for abroad. Messrs. Day, 
Summers, and Co. completed five vessels of 1714 tons, 
all steam, and in addition they built machinery for 
two yachts, the total indicated horse-power being 
2135. Three of the vessels built were yachts for 
English owners, and two steamers, each of 656 tons 
and 410 indicated _horse-power, were merchant vessels 
for Brazil. In the previous year the firm completed 
two vessels of 2400 and ye of 10,000 indicated 
horse-power. It may be added that this firm last year 
built four sets of sheer legs, including 100-ton sheers 
for Calcutta Harbour, and for the Flensburg Ship- 
building Company, 50-ton sheersfor Blyth Dock Com- 
pany and 40 tons for abroad. 


OTHER ENGLISH AND WELSH Ports. 

Including the Thames and Southampton the produc- 
tion was 102 vessels, of 37,795 tons, of which about a 
third—9616 tons—was sailing tonnage, the measure- 
ment of 21 vessels, while of iron tonnage there were 
2030 tons, and of wood 610 tons, leaving 35,155 tons, 
or 93 per cent. of steel. Of the total, 5777 tons 
were for foreign owners, or 15.29 per cent. In the 
Bristol Channel and Severn there was a slight increase 
over the previous year. Messrs. J. R. Oswald and 
Co., Limited, Milford Haven, built two steel sailing 
vessels, with an aggregate tonnage of 5951, as com- 
pared with four vessels with a total gross tonnage of 
5868, three steel steamers and a ship. They have on 
hand two ships and a steam trawler, total—4620 tons. 
Messrs. Charles Hill and Sons, Bristol, built for them- 
selves a steel ship of 1363 tons. Messrs. Mardey, 
Carney, and Co., Newport (Mon.), launched two iron 
screw tugs of 63 and 90 tons gross register respec- 
tively. Mr. W. H. Halford, Gloucester, built one 
wood steam launch of 20 tons, being a decrease of 
three similar vessels as compared with 1890. The 
Penarth Shipbuilding Company, near Cardiff, launched 
two iron screw steamers, the one of 394 tons and of 
306 indicated horse-power for Whitehaven, and the 
other a smaller craft of the same speed—l1 knots— 
for Algiers, as compared with two vessels of 
747 tons in 1890. The other firms in Cardiff 
have been fairly busy with repairing work. Messrs. 
W. Thomas and Sons, Amlwch, Anglesey, have 
built one more vessel, the tonnage being 276 over 
the previous year. They constructed an iron screw 
steamer of 355 tons and an iron sailing vessel of 235 
tons, showing an aggregate tonnage of 580 for the past 
twelve months. r. R. G. Cross, of Winsford, 
Cheshire, built a goods lighter, to attend on the 
White Star and Inman liners. She is described as a 
wooden sailing lighter of 100 tons. Messrs. W. 
Allsup and Sons, Preston, launched fifteen small 
vessels, totalling 1140 tons, Eight of these, of 
55 tons and 35 indicated horse-power each, were for 
the Rochdale Canal Navigation, and two cargo 
lighters of 30 tons, constructed for running through a 
heavy surf on African coast service. The largest 
vessel is a twin-screw steamer of 230 tons and 380 
indicated horse-power for foreign owners. At Sud- 
brook the executors of Mr. T. A. Walker, the con- 
tractor, completed seven craft, totalling 2133 tons, all 
with one exception having propelling engines. 

Messrs. Harvey and Co., Hayle, Cornwall, completed 
four steamers of 5770 tons with triple-expansion engines 
of 3520 indicated horse-power, three for Liverpool and 
one for Truro, The speeds were between 10} and 11 
knots. One of them had triple-compound engines 
working to 175 lb. pressure. Messrs, Willoughby 
Brothers, Limited, Plymouth, completed four vessels 
of 204 tons and 622 indicated horse-power, for English 
owners, against four of 168 tons and 96 indicated 
horse-power ; and Messrs. Welch, Bradshaw, and Co., 
of the same port, three steamers, two being of wood, 
At Falmouth Mr. W. H. Lean built a wooden sailing 
boat of 162 tons for Barrow, and Messrs. Cox a steel 
twin steamer named General Skinner, of 60 tons and 
320 indicated horse-power, for the War Department, 
and a wooden fishing and cruising yaw] of 25 tons. In 
addition to the engines for the vessels named, Messrs. 
Cox constructed other engines, totalling 490 indicated 
horse-power, and separate boilers for several vessels. 
The work in hand includes a large twin-screw salvage 
and anchor and chain-raising tug for the Indian 
Government, together with her machinery, 600 indi- 
cated horse-power, and large double-ended boiler; a 
twin screw tug-boat with engines of 180 indicated 
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horse-power, a set of marine engines, 200 indicated 
horse-power, boiler and fittings complete for a tug- 
boat, &c. At Rye, Messrs. G. T. Smith launched 
three wooden sailing craft, totalling 258 tons ; at Yar- 
mouth, Messrs. Fellows launched one sailing trawler 
of 80 tons for the Mission to Deep-Sea Fishermen ; 
and at Ipswich Messrs. Owis and Fuller two small 
wooden sailing craft of 116 tons, the larger being 
dignified by the title of Lord Tennyson. 


IRELAND. 

All the yards in Ireland show an increased produc- 
tion, and the total is one-third greater than it was in 
1890, and 15.2 per cent. more than in 1889, when the 
total included the Majestic and Teutonic. Indeed, 
the tonnage for 1891 is probably larger than in any 
previous year, In all there were 39 vessels completed, 
the tonnage being 103,466 tons, whereas in 1889 it 
was 87,265 tons, and in 1888, 40,308 tons. In all cases 
steel was used as the constructive material. Of the 
total 17 were sailing ships, the tonnage of these being 
15,468 tons, or about 15 per cent. of the total, which 
is about the same proportion as last year and rather 
more than 1889, when sail made only 8.5 per cent. 
Steamers therefore numbered 22 of measured 87,998 
tons, and these had engines of 43,450 indicated horse- 
power, but in addition Messrs. McIlwaine and MacColl 
re-engined two steamers, so that the total is 45,950 
indicated horse-power. The steamers built by Messrs. 
Workman, Clarke, and Co. got their engines princi- 
pally at Glasgow, so that the engine production of 
Belfast is close upon 40,000 indicated horse-power. 
This is more than in the previous year, but consider- 
ably less than in 1889, All the tonnage was for British 
owners—in previous years only one or two vessels were 
builtforabroad. Liverpool again tooka large proportion 
of ‘the tonnage—68,649 tons—-or about two-thirds, 
London two of the larger steamers, together 9896 tons, 
Glasgow one steamer of 2081 tons, while Ireland her- 
self found the cash for a very much larger tonnage 
than usual, 24,757 tons, or nearly a fourth, and these 
are mostly owned in Belfast. Messrs. Harland and 
Wolff, Belfast, have the largest total of any firm in 
the kingdom for the past year, for although they 
only launched 13 steel screw steamers these were all 
of large size, totalling 64,962 tons, and they had all 
triple-compound engines, the aggregate horse-power 
being 34,650 indicated horse-power. Last year the 
production was 48,626 tons and 22,900 indicated horse- 
power, and in 1889, 56,430 tons and 51,800 indicated 
horse-power. With the exception of two the steamers 
were for Liverpool. They included the Normadic of 
5749 tons, Tauric of 5728 tons, eight vessels between 
5120 and 5674 tons, one of 4737 tons, another of 4296 
tons, and the smallest was 619 tons. Messrs. Work- 
man, Clarke, and Co. launched four steamers and 
eight ships, mostly for Irish firms, the total tonnage 
being 24,922 tons, as compared with 15,631 tons in 
the previous year and 17,710 tons in 1889. Messrs. 
McIlwaine and MacColl, Limited, Belfast, constructed 
five steamers, two for Belfast, two for Cork, and a 
fishing boat for Barrow-in-Furness. The tonnage was 
1993 tons. The indicated horse-power, including 
vessels re-engined, was 4910. This compares with 
five vessels of 2105 tons and 4350 indicated horse- 
a in 1890. Mr. C. J. Biggar, Londonderry, 
aunched seven steel sailing ships, one locally owned, 
a second for Belfast, and the others for Liverpool. The 
largest was 2500 tons, and the seven totalled 11,047 
tons. In 1890 the five ships built made up 10,593 
tons, and in 1889, 7268 tons. Messrs. Paul, eden, 
and Co., Carrickfergus, launched two steel sailing 
vessels, together 552 tons, and they have two schooners 
building, 








INDUSTRIAL NOTES. 

THE condition of the labour market in many indus- 
tries may be described as one of simmering discon- 
tent. In some casesit is not very clear what is the cause 
of the friction that exists; in other instances the reasons 
are tolerably evident. Practical grievances are easily 
comprehended, and can be dealt with generally as they 
arise, but where sentiment comes in the grievances are 
undefinable, and frequently incapable of being removed 
by alabour struggle. This is one strong argument in 
favour of Boards of Conciliation and Arbitration, be- 
cause such bodies can mutually solve difficulties, that 
otherwise would resist solution. This is shown by 
the action of the South Wales miners, who, in spite 
of strong inducements to the contrary, have arranged 
the rates of wages for some time to come, though the 
Monmouthshire men refuse to agree to the terms. 
It has also been shown in the Midland iron trade 
repeatedly during the last two or three years, as well 
as by the north of England iron and steel trades over 
a long series of years. In the boot and shoe trades a 
crisis has taken place which, ere the present week 
closes, may result in a general lockout in the Bristol 
district. consequence of the refusal of the men in 
a couple of branches of the trade to accept the award 
of the arbitrators over the classification of work, the 
employers decided to give out no more work to the 
rounders and finishers, and all the other workpeople 





received a week’s notice to cease work. No doubt 
some rather extensive changes have taken place in 
this trade, but they were mostly the result of the 
action of the men themselves, and now they set at 
defiance even their own union. In the bookbinders’ 
trade the dispute is mainly with those who refused to 
accede to terms mutually agreed upon by representa- 
tives of both sides, relating to the hours of labour. 
The carpenters and joiners have been faithfully carry- 
ing out the terms of the recent award. 


The January report of the Amalgamated Society of 
Engineers is rather of an encouraging character. In 
its opening sentences it says : ‘‘ It isextremely gratify- 
ing at this period of the year not to be embarrassed 
with any omens of a doleful or discouraging nature. 
Trade, from the returns to hand, shows an amount of 
elasticity and buoyancy, which allows us to be very 
sanguine of the near future.” The report goes on to 
say that ‘‘employers are recognising and conceding, 
with little or no pressure, the shortened week, as well 
as our right to minimise overtime to the smallest prac- 
tical limit. This augurs well for the cordial relations 
existing between ourselves and employers.” The in- 
crease of unemployed members in receipt of donation 
is accounted for by the general stock-taking and repair- 
ing which always takes place at the end of each year. 
The total number of members has now reached the 
high figure of 71,168 members, of whom 3613 are on 
donation benefit, 2001 on the sick list, and 2021 on 
superannuation allowance. Considering the season of 
the year, the state of the weather, and the prevalent 
sickness in many districts, the proportion of members 
on the funds is by no means large or discouraging. 
The review given above corresponds with the weekly 
reports given from time to time in Industrial Notes 
from the various trade centres, even when the local 
forebodings have been somewhat cloudy, if not actually 
dark. The sixpenny levy towards the printers on 
strike in Germany was carried by a majority of 6749, 
but the totalnumber who voted was very small, only 
7917 for, and 1168 against ; total, 9085 out of over 
71,000 members. A levyis now being voted upon of two- 
pence per member to the nailmakers and to the linen 
spinners of Belfast. Further levies are being submitted 
of sixpence each for assistance to the members of the 
engineering trade and to the contingent fund, for 
those who may lose their employment through dis- 
putes. 





The January report of the Boilermakers and Iron 
Shipbuilders is even more encouraging than that of 
the engineers. The report states that ‘‘ the outlook 
for the year 1892 is much better than was anticipated 
a few monthsago. The amount of work on the stocks 
in the various shipyards, and the orders booked, will 
carry us well into the year.” When the officials of 
the union speak thus we may be sure that, in so far as 
the labour outlook is concerned, the state of trade in 
that particular industry is fairly good. Asto whether 
it is equally good from the employers’ point of view is 
quite another question ; and after all much depends 
upon the view taken by the employers as to whether 
the contracts on hand will be pressed forward with 
alacrity, or slowly, as the case may be— unless indeed 
there are time clauses in the contracts. The report 


states that ‘‘ the order given by the Cunard Company | P 


for two Atlantic Greyhounds that shall outstrip in 
speed, size, and comfort every existing passenger 
vessel,” will bring other similar orders, inasmuch as 
the rival steamship companies cannot afford to be 
eclipsed or outdone in the competitive struggle for 
passengers, The total membership is now about 37,000, 
of whom 4095 were on the funds, as against 4229 
last month. But of these only 1446 were out of work 
in the ordinary sense of the term, or 6.8 per cent. of 
the total number of members, as against 7.4 per cent. 
last month. There was a slight increase of sick 
members, and of members on superannuation allow- 
ance. The report is very severe upon one branch for 
giving the members checks to get drink with at the 
branch meetings, in defiance of the decision of the 
council. The officers are threatened with being made 
responsible for all such payments in future, as the 
moneys are for benevolent purposes, and not to be 
spent in drink. Similar cautions are given tomembers 
on the sick fund against excessive drinking, and 
against being out after hours—these also are to be 
punished in future. 





Throughout the Lancashire districts the condition of 
the engineering and cognate trades shows very little 
variation from that of several weeks past. There are few 
symptoms of any serious decline in trade, in so far as 
the labour market may be taken as the index. There 
is the customary slackness for the season of the year, 
arising from various causes, but there are no indica- 
tions of its being more J rarageouene than in former years, 
even when trade is fairly good. In some branches 
there are signs of prospective depressions if orders of 
greater weight are not soon placed ; in other branches 
there seems to be a fair supply of work for the present, 
and for even the near future. In the iron trade there 











is an absence of animation, buying being slow, as 
though the buyers were holding back for lower prices, 
but prices are fairly well maintained, especially by 
makers. In the manufactured iron departments more 
business is being done at recent rates. There are no 
indications of serious disturbance in the labour market, 
either for a reduction or for advance. The move- 
ment for the 53 hours per week is advancing in 
various districts, without any strong opposition from 
any quarter ; otherwise all is quiet. 


In the Sheffield and Rotherham district the condi- 
tion of the engineering branches is described as mode- 
rate, in one part of the district as declining, while in 
the boilermaking branch it is said to be slack. There 
are, undoubtedly, more men outof work than there 
have been for some time in these branches. Some of 
the local industries are experiencing the usual slack- 
ness which periodically affects season trades, but the 
condition of these rome does not appear to be at all 
worse than usual after the Christmas holidays, and for 
the first month in each new year. The almost total 
absence of labour disputes is rather an indication that 
no serious decline has set in, though the usual channels 
of trade in the United States and South America are 
narrowed by recent events, and by the McKinley 
tariff. On the whole the results of last year’s trade 
are not discouraging, nor are the immediate prospects 
of work such as to cause grave apprehensions. In 
some departments considerable work remains on hand, 
and there is expectancy of much more in several 
branches. 





In the Cleveland district it is announced that dire 
distress exists in Middlesbrough. A meeting of the 
unemployed has taken place and demands were made 
for immediate relief. The mayor of the town declares 
that very little distress exists, and he refuses to take 
steps for inaugurating a system of relief. On the 
other hand, a large number are undoubtedly out of work 
in the district. Nevertheless it does not follow that 
trade is seriously bad ; on the contrary, it appears that 
large numbers are working overtime, some making 
104 days per week, and a large number as much 
as 93 days on the average. The actual condition of 
trade, on the whole, does not indicate any severe de- 
pression, except perhaps in some branches. The pig- 
iron trade has been quiet, but prices remain steady. 
The steel rail trade has been quiet, many of the larger 
works being slack, But the forge and engineering 
branches of trade are active ; the steel plate trade is 
steady, if not what they would call busy, for a good 
demand is experienced for plates and angles, for 
which, in some cases, higher rates are asked. Ship- 
building is busy, and some of the local firms have suf- 
ficient work oa hand to carry them well into the later 
months of the year. Indeed, trade on the whole is 
well piel, and prices steady, notwithstandin 
the inactive results of the recently sparcely attendec 
quarterly meetings in the North of England and Mid- 
land districts. Nay, the very fact of so much over- 
time being worked by thousands of men is proof 
positive of the truth of the reports that trade gene- 
rally is far from being so bad as some represent it to 
be. There is a good deal of slackness in the ironstone 
mining and quarrying districts, and some of the large 
roducing establishments have sufficient work to keep 
all hands fully employed. There are no signs of fur- 
ther complications as regards rates of wages, at the 
present time, but the men are more and more complain- 
ing of the long hours of labour. Yet they work overtime 
of their own accord; as their agent says, they are at 
least as much to blame as the employers for excessive 
overtime. 





In the Birmingham district the usual quarterly 
meeting was not so well attended as on previous occa- 
sions, and little comparatively was done. But the prices 
of the leading articles of iron and steel remain un- 
changed. In some classes of goods there was a larger 
demand for working-up purposes. The pig-iron 
market is reported strong, contracts having been 
entered into covering all requirements for the current 
year. On the whole the indications are not unfavour- 
able ; in some branches there is considerable work on 
hand and in expectancy. Labour questions are quiet 
generally, there being no signs of any serious troubles 
in this respect in any branches of the engineering, iron, 
or steel trades. 





An order has recently been placed with a firm at 
Hartlepool for a cargo steamer to carry 7000 tons. This 
is said to be the largest purely cargo-carrying steamer 
ever built. It is also stated that orders for two other 
cargo steamers of 6000 tons each have been placed at 
Dundee. 





In the South Wales districts, where shipbuilding or 
repairing is carried on, trade is not so brisk as it has 
been ; indeed, one shipyard is closed, and repairs are 
not being carried on as briskly as they were some time 
ago. The uncertainty as to the coal trade, the new 
regulations of the Shipping Federation, and the 
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general attitude of what is called the ‘‘ labour unions,” 
to distinguish them from the bond fide trade unions, 
have contributed to this uncertainty. Nor are the 
iron and steel industries in a flourishing condition, 
while the tinplate trade is languishing. Silent changes 
are taking place in some of these industries, the effects 
of which will presently appear. Meanwhile there is 
little pressure of work, even where the establishments 
are steadily working on the old lines. 


The monthly report for January of the Labour Cor- 
respondent of the Board of Trade, on the state of the 
skilled labour market, is of a fairly satisfactory 
character, all things considered. He states that, 
making due allowance for the state of things that 
usually exists at this time of year, the condition of the 
chief skilled trades, as sho wn by theirown monthly re- 
ports, is fairly good. A few of the trades show a 
falling off in the demand for labour, while on the other 
hand some give indications of a moderate recovery. 
In the building trades the number out of work has 
increased threefold, but this increase is mostly due to 
the inclemency of the weather, and the usual slackness 
at this time of year. In the printing trades the 
seasonable slackness is again felt, while in the engi- 
neering trades there has been some increase in the 
usual slackness in those branches. On the other hand 
the iron shipbuilding industries remain remarkably 
steady, more men being employed than during the 
last two months. The report goes on to say that 
fortunately the relations between employers and em- 
ployed have been of a more peaceful character than 
for a long time past, the number of disputes recorded 
showing a considerable decrease upon that of previous 
months. This is rather a roseate view of things, as 
the weekly records in Industrial Notes abundantly 
prove. But the Labour Correspondent speaks of re- 
corded disputes or strikes ; these were fewer in num- 
ber, as only 43 resulted in a stoppage of work, being 
some 14 fewer than in the previous month. Among 
the more serious noted was that of the London book- 
binders, but the strike of miners in Lancashire was on 
a much larger scale, though less prolonged, than that 
of the bookbinders. The average number of men out 
of work had increased from the various causes above 
indicated, but the total was by no means abnormal, 
not even where industry had received the most severe 
check, namely, in the outdoor trades, but more espe- 
cially in building operations in various parts of the 
country. 


No distinctive declaration of policy with respect to 
the ticket system of the Shipping Federation has been 
made public by the executive of the Sailors and Fire- 
men’s Galen, as a result of the recent meeting of that 
body. It appears, however, that the policy to be pur- 
sued is one of watchful inactivity for the present. 
There are indications of reductions in wages in certain 
cases, but whether these reductions will be acceded to 
or not remains to be seen.. At Dundee the men have 
obtained an advance, the concession of which was 
hailed as a great victory for the union. In other 
respects the union is endeavouring to put the society 
upon a sounder footing as regards finances and general 
management. 


The great strike of printers in Germany has col- 
lapsed. The leaders assert that this result is due 
to the attitude and conduct of the German socialists. 
On the other hand the men feel more than ever inclined 
to the latter section. But this doubtless is due to the 
fact of the long suffering induced by the strike, and 
the general discontent at the final result. The English 
unions have contributed generously to the strike fund, 
but no amount of English money could avert the 
ultimate collapse of a strike which took place under 
the circumstances. Continental strikes are generally 
more or less dependent upon outside help. 


Another of those disputes so disastrous alike to 
trade unionism and to employers has occurred on the 
Tyne between the plumbers and the fitters of the 
Amalgamated Society of Engineers. The accusation 
against the plumbers is that they perform certain work 
at lower rates than the engineers demand for the same 
kind of work. But this is very unusual. The plumbers 
generally constitute a very close union, and the 
keep up rates of wages, even abnormally high. In 
reality the dispute is as to what perticular line of de- 
marcation shall be drawn between the two branches of 
trade, just as was the case in respect of the joiners and 
the shipwrights during last year. These after all are 
matters for mutual arrangement between all parties 
concerned. 


The conference of the National Federation of Miners, 
which assembled last week at Hanley, and subse- 
quently adjourned to Stoke in consequence of the 
inadequate accommodation provided at the former 
pes was one of the most important that has been 

eld by that body. There were present 47 delegates, 
representing 178,513 members. All the chief mining 
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counties were represented except Durham, Northum- 
berland, South Wales, and Cleveland. Monmouthshire 
and North Wales had their representatives, as also 
Cumberland. On the wages question the conference 
decided to resist any reductions in wages, and inferen- 
tially condemned the sliding scale agreement recently 
entered into in South Wales. Subsequently the 
federation resolved to support the Monmouthshire 
miners who had refused to sign the contract contained 
in the newly-formed South Wales sliding scale. One 
mistake in policy, which was shadowed forth in the 
president’s speeches a short time ago, was not avoided 
in the resolutions passed, namely, the demand that 
the miners should have a voice in determining the 
price of coal. Incidentally they have, and will have, 
some voice in the matter, because rates of wages 
constitute one factor in determining the price ; but 
any attempt to fix prices would inevitably result in 
the downfall of the federation. However, the two 
bodies, employers and employed, are to discuss the 
question. By the resolution on wages the conference 
also condemns the action of Northumberland in agree- 
ing to a reduction in wages recently. On the eight 
hours question the conference resolved to support a 
Mines Bill for the purpose, instead of an international 
strike. The Yorkshire Miners’ Association proposed 
that in future the men should work only five days a 
week, as a means of lessening the output. Upon this 
there was not absolutely complete agreement, but the 
resolution was passed unanimously nevertheless. The 
coalowners are to be asked to meet a deputation to 
discuss the question. What the final outcome of some 
of the resolutions passed will be, cannot be determined 
at present, but there are dangers ahead. 

In the mining districts of Lancashire two disputes 
have cropped up recently, both of which have happily 
been settled. ‘The one at the Accrington collieries is 
over the cleaning of the tubs every four weeks, since 
the weighing system commenced at the pits. The 
employer states that it costs 150/. perannum. After 
much correspondence a compromise has been arranged 
in this particular. The dispute at Burnley was over 
the prices paid at a new mine, the men declaring that 
they could not make up average wages. The employers 
have agreed to a system of day payments at the 
Hampton Valley pit until a settlement can be 
arranged. At Great Harwood, however, there is a 
strike against reductions in the wages of the drawers 
of 6d. per day. 

In the Nottinghamshire coalfields the men say that 
it is their intention to go in for higher wages and fewer 
hours, at no distant date ; but no notices have been 
tendered as yet in this respect. In the Somerset 
district the strike at the Malago pit continues. In 
most other districts the chief subject of the week has 
been the federation conference at Stoke. 

In Scotland the coalmasters have intimated that it 
is their intention to insist upon 15 per cent. reduction 
in wages, and the men have consequently been meet- 
ing with a view to resist such reduction. At some of 
the collieries in Fife and Clackmannan the men have 
resolved to tender their notices, but they ask for an 
‘* interview pending the warning.” 

The recent miners’ strike in Germany appears to 
have been disastrous to the mineowners as well as to 
the men. The value of the shares in some of the com- 
panies has depreciated from about 70 to 173 per cent. 
Another strike has broken out among the miners in 
St. Chamond district of France. The cause appears 
to be owing to some dispute between the engineers 
and miners, the precise character of which is not re- 
ported. 





THE LATE MR. JOSEPH P. PHILLIPS. 
WE regret to record the very premature death, after 
an illness that lasted only a few days, of Joseph 
Philip Phillips, the son of the well-known contractor, 
Mr. Joseph Phillips. The late Mr. Phillips, who was 
only 34 years old, was educated at Chester College, 
when it was under the direction of the Rev. Arthur 
Rigg. After he left school he entered the office of a 
mining engineer, but that profession not proving con- 
genial he quitted it to follow the sea, for which he had 
always a marked predilection. During a number of 
years he made an excellent record in the merchant 
service, until he was disabled by a severe attack of 
Thus forced to quit 
an active career he returned to Scotland, where he 
devoted himself with much ardour and success to 
photography. He served in the capacity of photo- 
grapher on the Forth Bridge works, and a record of 
the progress of that great undertaking is preserved in 
the admirable series’ of photographs which were ulti- 
mately reproduced in an album which was very widely 
and favourably reviewed in the press. The number 
of ENGINEERING devoted to a description of the Forth 
Bridge when it was completed was illustrated to a 
large extent by Mr. Phillips’ photographs. 
is illness, which lasted only for four days, com- 
menced with an attack of influenza that developed into 
neumonia. Mr. Phillips was buried last week at 
andsworth Old Church, near Birmingham. 





BOILER EXPLOSION AT STEWARTON. 


A FORMAL investigation has just been conducted by the 
Board of Trade under the provisions of the Boiler Ex- 
plosions Act, 1882, relative to an explosion which oc- 
curred on Friday, October 30, at the hosiery factory of 
Messrs. James Anderson and Co., Stewarton, Scotland. 
The Commissioners were Mr. Edward T. Salvesan, advo- 
cate, Edinburgh, and Mr. Hazilton Polson, consulting engi- 
neer, Glasgow. Mr. C. D. Donald, solicitor, Glasgow, 
appeared on behalf of the Board of Trade. 

The boiler was a small one of the vertical class, set in 
brickwork, fired externally, and worked at a pressure 
of about 35 1b. on the square inch. It gave way at the 
bottom of the shell, and was shot into the air to a height 
of 30 ft., passing over the works and falling into an ad- 
jacent street. e roof of the boiler-house was blown 
away, the bricks being seattered in all directions, but 
fortunately no person was injured. 

The cause of the explosion was wasting of the plate at 
the bottom of the boiler by external and internal corro- 
sion. At the point of rupture the remaining thickness 
was only 4 in., so that it is not surprising that an explo- 
sion ensue 

The first witness examined was Mr. James T. Ander- 
son, manager for the firm of James Anderson and Co., 
owners of the boiler. Witness deposed that the boiler 
was bought second-hand from a broker in Glasgow in 
1879, and the pric e paid was ten guineas, an engine being 
“thrown in.” Itwas only used occasionally and some- 
times would be at rest for three or four weeks together. 
It was under his (Mr. Anderson’s) supervision, but their 
man, John Allan, attended to the fire. They could work 
at 351b., at which point the safety valve blew off, but 
they seldom reached that pressure, as the engine took 
more steam than could be raised. At the time 
of the explosion there must have been, he thought, 
less than 35 lb, though he did not know the 
actual amount. The boiler was fitted with a safety 
valve, a steam pressure gauge, a water gauge, and a feed 
pipe. They had no trained engineer, but he himself had 
some knowles e of machinery picked up by working the 
machines in the factory. The boiler had never been 
inspected by any competent person since it was bought 
in 1879. It had been ‘‘looked at” by his brother, an 
engineer resident in London, when he happened to visit 
the district, but he could not say it had been systemati- 
cally inspected. Witness had looked over it on the out- 
side, and had also looked through the manhole—if a small 
opening at the top could be called a manhole—but he 
could not see the whole interior. He had never tested it 
by tapping the plates with a hammer or by drillin 
them. They had the utmost confidence in the boiler, an 
it never gave any indications of weakness. No repairs 
had been made, nor had any leakage been observed. 

By the Commissioners: The boiler was nearly new 
when they bought it. He did not know what it had been 
used for previously, but understood that it was ‘‘ too 
strong ” for the purpose for which it was required by its 

rior owner. e had made no inspection of the interior 
Peyond what he could make from the small hole at the top 
of the shell, nor had he made any examination externally 
unless when the brickwork was taken down when loose, 
as was the case in July last, some three months before the 
explosion. At that time he examined the outside, and 
could see no reason to think there was anything wrong. 
He thought the pressure did not exceed 20 lb. when the 
boiler burst. The bottom of the shell was left on its bed, 
and the remainder was thrown into the street. 

By Mr. Donald: The boiler stood upon bricks, and 
from the bottom up to about half way from the top there 
was a brickwork flue round it, which was covered in with 
curved tiles. The fire was placed at the bottom, passing 
to the back, then right round the boiler, and thence to 
the chimney. The boiler was fired externally, not in- 
ternally. ‘ 

Mr. James Anderson, sole partner in the firm of James 
Anderson and Co., said he bought the boiler second- 
hand in 1879. He was not told what pressure to use, 
but the broker said it was nearly new and it would be 
almost impossible to burst it. The price paid for the 
boiler and engine was ten guineas, the engine being worth 
perhaps 2. He had, unfortunately, never thought the 
boiler required inspecting in any way. 

John Allan, ‘‘bonnet dresser” by trade, stated he 
looked to the fire and the water supply, but had no 
knowledge of engineering. He had never attended a 
boiler previously. The pressure gauge generally showed 
10 lb. or 15 1b., but he had seen. it indicate as much as 
25 1b., that was unusual. 

Thomas Carnie, hawker, Stewarton, deposed to buying 
the boiler after the explosion for 4s., and to subsequently 
selling it for about 2s. 9d., so that he lost by the transac- 
tion. 

Robert Baird, blacksmith, deposed to buying the 
bottom plate from the last witness for 6d. e plate 
was worn thin at the side. 

Mr. George Campbell, engineer-surveyor to the Board 
of Trade, produced a — on his examination of the 
exploded boiler. After describing its construction and 
equipment, witness stated that the explosion was due to 
thinning of the bottom plate by corrosion. 

By the Commissioners : The corrosion would have been 
detected if the brickwork had been taken down and the 
plates carefully examined and sounded with a hammer. 
As a practical man he could have discovered the weakness 
yd sounding, but if not satisfied he would have drilled the 
plate, and this would have revealed its defective condi- 
tion. To insure a boiler being keptin good working order 
it ought to be inspected at least once a oe by acompetent 
person. He could not tell the age ofthe boiler, as the ap- 
pearance of boilers varied, and so much depended on where 
they were situated and the care taken of them. The fact of 
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this boiler not having worked regularly would tend to 
destroy it, since moisture would lodge in the brickwork 
and induce corrosion. When fixed on the bricks it would 
appear to be in good condition, but a practical man would 
have removed the bricks and examined the bottom plate, 
as it was at that part that the most damage was likely to 
take place. The plate was only 3; in. thick, the corrosion 
being mainly where hid by the brickwork, but it was 
wasted internally as well. It would take a pressure of at 
least 25 lb., and possibly more, to cause the explosion, 
judging from the effects produced. Small manufacturers, 
such as Messrs. Anderson, should certainly have a careful 
examination of their boilers made annually. 

Mr. Donald, on behalf of the Board of Trade, then 
submitted the following questions to the Commissioners 
for their judgment : 

1. When was the boiler made? By whom? When did 
Mr. Anderson purchase? From whom? 

2. Had the boiler on the date of the explosion all the 
necessary appurtenances? Were they in good working 
order and efficient ? 

3. What measures were taken from time to time by 
Messrs. Anderson to satisfy themselves that the boiler 
was in proper working order and safe to use ? 

4. Was the boiler properly worked at asafe steam pres- 
sure, and was it kept in a proper state of repair? 

Was the supervision and working of the boiler in- 
trusted to a competent person or persons ? 

6. By whom, and how often, was the boiler examined ? 

7. What was the cause of the explosion ? 

8. Does blame attach to the owners of the boiler ? 


SUPERINTENDENT. 





























necessary fittings, which, so far as the Court could judge, 
appeared to have been in good working condition. No 
proper measures were taken by Messrs. Anderson to 
satisfy themselves that the boiler was in a order and 
safe to be worked. It was only in occasion 

fortunately this tended to accelerate the corrosion. There 
was no evidence that it was ever worked at an unsafe 
pressure of steam, assuming it to have been in a proper 
state of repair. There was, however, no supervision by 
any practical person, but it appeared to have been 
attended by a man named John Allan under the control 
of the manager, who had no knowledge of boilers or 
engines. The Commissioners did not think that there 
was anything in the nature of the boiler which required 
that its working should be intrusted to any person 
particularly skilled in matters of that kind, and, for 
the work he had to do in connection with it, Allan 
seemed to have been a perfectly competent person. As 
regarded question 6, from the time Messrs. Anderson 
acquired the boiler it seemed never to have been inspected 
from the inside or subjected to any proper inspection 





from the outside. The cause of the explosion was the 
| wearing away of the lower plate, which had been reduced 
| from its original thickness of §in. tox:in. This defect 
| could have been ascertained, as Mr. Campbell had shown, 
| by any competent person who might have examined it, 
by means of a hammer, which would have detected any 
weak places, as it would inevitably have led, considerin 

the condition of the boiler, to the plates being drilled, 
and thus the corrosion discovered. With regard to 
question 8, the Commissioners were of opinion that blame 


In submitting these questions Mr. Donald argued that attached to Messrs. Anderson on account of their not 
as the investigation had been rendered necessary owing | having had the boiler examined from time to time. It 
to the fault of Messrs. Anderson in not having had their! might be too much to ask that an annual inspection 


boiler regularly inspected, which would have prevented 


| should be made of boilers in the case of small manufac- 


the explosion, they should be ordered to pay such a sum | turers such as Messrs. Anderson, seeing that they only 


as the Court might see fit towards the costs. 


used the boiler occasionally, but the Commissioners did 


use, but un- | 





person was injured, although if any one had been in the 
building in which the boiler was situated, or passing 
along the street at the time, it was evident that serious 
personal injury would have been caused. Messrs. Ander- 
son must therefore pay the sum of ten guineas towards 
the expenses of the investigation. 

One or two points in this-judgment deserve comment. 
Here was a boiler, bought cheaply second-hand, and laid 
down twelve years since, but which had been worked 
all that time without the slightest semblance of a 
thorough examination. Yet the Commissioners, though 
attributing some degree of blame to the owners for neg- 
lecting this precaution, went on to say that “‘it is 
perhaps too much to ask in the case of small firms, 
such as Messrs. Anderson, that an annual inspection 
should be made, seeing that the boiler in this case 
was =< used occasionally.” The fact, however, that 
the boiler was only used occasionally had just been 
adduced by the Commissioners to show that the 
corrosion was thereby accelerated and the danger in- 
creased, while the necessity of an annual inspection of 
such a boiler had been strongly urged by the engineer- 
surveyor to the Board of Trade in his evidence. The 
finding of the Court, therefore, appears to be somewhat 





contradictory, and we fail to see why it is ‘‘ too much to 
| ask” in such a case that a thorough examination should 
be made every year. At the close of their judgment the 
Commissioners stated that ‘‘they did not thin Messrs. 
Anderson were entirely free from blame,” and, therefore, 
ordered them to pay a small amount towards the costs of 
the investigation. The question suggests itself, If a 
boiler may be worked red m years without inspection, 
and, when it explodes, through neglect of such inspection, 
| the owner is found only slightly to ieee, how long may it 
be worked before the owner is found entirely to blame ? 
| Many cases have occurred in England in which the 
Commissioners have severely censured boiler owners for 


_Mr. James T. Anderson then addressed the Commis-| not think Messrs. Anderson were entirely free from | neglecting to have their boilers properly inspected, and 
sioners, and contended that when they bought the boiler | blame for having had the boiler for thespaceof twelve years | have ordered them to pay heavily for that neglect. 
they understood it was fit for a higher pressure than they | and never submitting it to inspection by any competent | Indeed it has been systematically pointed out that to 
put upon it. They never saw that anything was wrong, | person. They did not, however, attach any moral blame to | omit inspection involves serious responsibility, and this 
nor supposed that there was any weakness. They were | them for this neglect of inspection, as they seemed to have | has been one very important lesson taught by the Boiler 
ignorant that any examination was necessary, or would | been ignorant of the effects of the continued use of a boiler | Explosions Act. In Scotland, however, if this explosion 
have been only too glad to have had the boiler examined | of that kind, and there was no doubt that they thought | may be cited as an illustration, the Board of Trade Com- 
for their own personal safety. They would have done | it was perfectly safe to work at the time the explosion | missioners hold a somewhat different view, and an old 
this had there been the least suspicion that any element | occurred. Nevertheless the Court could not entirely free | second-hand decrepit boiler may be worked for years and 
of weakness existed. He qhaveloes asked the Commis- | them from contributing towards the costs of the inquiry | treated with quiet but continual neglect, as regards 
sioners to find that no blame attached to them, and that | which had been rendered necessary by the want of com-| examination, and yet the owner is held to be “not 
they be not found liable in the matter of expenses. | petent inspection of the boiler, and Messrs. Anderson | entirely free from blame” and is subjected to a compara- 

The presiding Commissioner then delivered judgment. | might congratulate themselves be the fact that there | tively insignificant penalty. What has been on so many 
He traced the history of the boiler up to the time of the | were no more serious results produced by the explosion | occasions pronounced to hoa good in England should 
explosion, at which date, he said, it was supplied with the | than those which had been detailed in the evidence. No| also hold good in Scotland, all the circumstances being 
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equal, and we venture to think that the diversity shown 
in the ruling of the Commissioners at the Stewarton 
inquiry merits the attention of the Board of Trade. 





COMMUNICATION BETWEEN PASSEN- 
GERS, GUARDS, AND ENGINE DRIVERS.* 
By Mr. THomas Urquuart, M. Inst. C.E. 


THE importance of means of communication between 
the passengers and the officials of a railway train in 
motion, in cases of emergency by accident, fire, or other 
contingency, is universally recognised. Previous to the 
advent of automatic air brakes several attempts had been 
made to establish adequate communication to the engine 
driver, the most common of which was a cord which ex- 
tended along the train outside the carriages, and was 
connected to a gong, or a steam whistle, on the engine. 
On the cord being drawn, the attention of the driver was 
called by the sonnd of the gong or the whistle, for the 
purpose of stopping the train. In this primitive system 
there were inherent defects. It was necessary first to 
open a window of the carriage to get hold of the cord, and 
to draw it sufficiently to take upslack and give the alarm. 
But in a panic a window was occasionally opened at the 
wrong side, where there was no cord, whilst the cord, 
when it was got hold of, required the application of con- 
siderable force, particularly in winter. 

The automatic vacuum brake system was, in 1886, by the 
recommendation of the author, adopted on the Grazi- 
Tsaritsin Railway, South-East Russia, for all passenger 
trains. For the purpose of enabling the passengers to signal 
to the driver, a small box and air valve (Fig. 1, page 121) 
were fixed in a conspicuous position inside each carriage, 
with printed instructions for use. These air valves were 
each in connection with the main air pipe, which ex- 
tended the whole length of the train; and when any one 
of them was opened, in a case of emergency, all the brake 
apparatus on the carriages and the tender was rapidly 
brought into action, thus reducing the velocity of the train, 
and ultimately stopping it. 

By such dispositions, a fair solution of the problem 
appeared to be supplied. But the personal factor, the 
engine-driver, was overlooked. It was necessary for him 
to watch the vacuum gauge, which was placed on the 
engine, by the indications of which he would be informed 
when the brakes were applied. Now engine drivers on 
passenger trains have many other duties to fulfil besides 
watching the vacuum gauge. On one occasion, with a 
special service train on the Grazi-Tsaritsin Railway, the 
brakes were applied from the end of the train. The 
driver, instead of stopping in response to the indications 
of the vacuum gauge, actually turned on a greater supply 
of steam to the engine, in order to overcome the extra 
resistance caused by the application of the brake, and 
dragged the train for some distance, until at length he 
"see age by the state of the vacuum gauge, that the 
srakes were in operation, and that it was urgently 
demanded that the train should be stopped. Here was a 
clear case of misapprehension, arising from the absence 
of a positive intimation of the fact of the application of 
the brakes. 

It was suggested by the Government Inspector of Rail- 
ways that some means should be devised by which the 
driver would be absolutely and instantly notified of the 
application of the brakes by any person in the train, so 
that he might at once shut off steam from the engine, and 
turn on the engine brakes, and so be enabled to stop the 
train in the shortest possible distance. 

In accordance with this suggestion the author devised 
and constructed a positive apparatus, by means of whic 
a steam whistle on the engine should sounded auto- 
matically by the action of the brakes, so as to insure the 
attention of the driver. The manner in which this is 
effected is shown in Figs. 2 and 3. A diaphragm, slung 
from the roof of the engineer’s cab, is connected by a 
copper pipe with the main air pipe which passes under 
the carriages. Thus, the main air pipe itself becomes the 
means of communication between the carriage from 
which the alarm is given, and the rest of the train. To 
the diaphragm is attached a spindle, drawn downwards 
by a helical spring, the action of which is resisted by the 
atmospheric pressure against the vacuum. A hook con- 
nected with the spindle actuates the lever of the steam 
valve. When the brakes are applied the vacuum is 
rapidly destroyed, and the diaphragm at once descends, 
pulls the lever, and blows the whistle t 

By this simple combination passengers are enabled, in 
the shortest possible time, to put on all the brakes and 
sound the alarm on the engine, when the driver may in- 
stantly avail himself of the means at his disposal to bring 
the train to rest. 

Recently—on February 9, 1891—a _ report was received 
of a fire which broke out in one of the carriages of a 
passenger train. The alarm was given from the burnin 
carriage, and the train was pes ory thanks to the use o 
the appliances described, in a short distance. 

By special sanction of the Government Inspector the 
appliance is fitted to all the passenger locomotives on the 
Grazi-Tsaritsin Railway. It is cominended by the Ministry 
of Railways and Government engireers as an indispens- 
able safety apparatus for passenger rolling stock fitted 
with air brakes. 








Tue NicaracuA CaNAL.—It appears that work on this 
canal has been prosecuted during the past twelve months 
with some energy, and that fair progress has been made 
with the work of construction. Demies wharves and 
landing facilities have been completed at San Juan del 
Norte. 

* Reprinted by permission from the ‘‘Selected Papers” 
in the Proceedings of the Institution of Civil Engineers, 








A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. af 
Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 
(Continued from page 90.) 

A.D. 1784.—Swinden (Jean Henri Van), who had been 
professor at the University of Franequar, and was at this 
time in the Chair of Natural Philosophy and Mathe- 
matics at Amsterdam, publishes in three volumes at 
La Haye, his ‘*‘ Recueil de Mémoires de l’Analogie de 
l’Electricité et du Magnétisme,” &c. The latter contains 
all the essays sent to the Electoral Academy of Bavaria 
on the subject: ‘‘Is there a real and physical analogy 
between electric and magnetic forces, and if such analogy 
exist, in what manner do these forces act upon the 
animal body ?” 

Van Swinden’s essay, which gained him one of the 
prizes, shows that, in his opinion, the similarity between 
electricity and magnetism amounts merely to an apparent 
resemblance, and does not constitute a real physical 
analogy ; whence he infers that these two powers are 
essentially different and distinct from one another. The 
opposite opinion was maintained by Professors Steigh- 
lehuer and Hubner, who contended that so close an 
analogy as that exhibited by these two classes of pheno- 
mena, indicated the effects of a single agent, varied 
only in consequence of a diversity of circumstances.® 

A.D. 1784.—Cotugno (Domenico), professor of anatomy 
at Naples, thus addresses Le Chevalier Vivenzio, under 
date October 2, 1784: ‘‘The observation which I men- 
tioned some days ago, when we were discoursing to; ether 
of the electrical animals, upon which I said I believed 
the mouse to be one of that number, is the following: 
Towards the latter end of March I was sitting with a 
table before me, and observing something to move about 
my foot, which drew my attention, looking towards the 
floor, I saw a small domestic mouse, which, as its coat 
indicated, must have been very young. As the little 
animal could not move very quick, I easily laid hold of it 
by the skin of the back, and turned it upside down ; then 
with a small knife that laid by me, I intended to dissect 
it. WhenI first made the incision into the epigastric 
region, the mouse was situated between the thumb and 
finger of my left hand, and its tail was got between the 
two last fingers. I had hardly cut through part of the 
skin of that region when the mouse vibrated its tail be- 
tween the fingers and was so violently agitated against 
the third finger that, to my great astonishment, I felt a 
shock ‘huonah my left arm as far as the neck, attended 
with an internal tremor, a painful sensation in the muscles 
of the arm, and such giddiness of the head, that, being 
affrighted I dropped the mouse. The stupor of the arm 
lasted upwards of a quarter of an hour, norcould I after- 
wards think of the accident without emotion. I had no 
idea that such an animal was electrical ; but in this I had 
the positive proof of experience.” 

Cotugno’s observations attracted much attention 
throughout Italy and gave rise to many experiments, 
nosey by Vassalli who, however, merely concluded from 
them that the animal’s body could retain accumulated 
electricity insome unaccountable manner. *? 

A.D.1785.—Coulomb (Charles Augustin de), the founder 
of electro-statics and of the school of experimental physics 
in France, invents the torsion balance, with which he 
discovers the true law of electric and magnetic attrac- 
tions and repulsions. By some it has been asserted that 
Lord Stanhope had previously established, by actual ex- 


h | periment, the law with regard to electricity, but it does 


not appear to have been questioned that its extension to 
magnetism belongs exclusively to Coulomb. 

With this balance, or rather electrometer, Coulomb 
measures the force by the amount of twist it will give to 
a long silken thread carrying a horizontal needle made, 
preferably, of a filament of gum-lac or of straw covered 
with sealing-wax. From his experiments, he reached 
the following conclusions: That the attractive force of 
two small globes, one electrified positively and the other 
negatively, is in the inverse ratio of the squares of the 
distances of their centres, and, that the repulsive force of 
two small globes, charged either with positive or negative 
electricity, is inversely as the squares of the distances of 
the centres of the globes. 

In one of his three memoirs to the French Academy 
during 1785, he states that a balance used by him was so 
delicate that each degree of the circle of tension ex- 
pressed a force of only 00 OW ths of an English grain, that 
another, suspended by a single fibre of silk, 4 in. long, 
made a complete revolution with a force of sonths of a 
grain, and turned to the extent of a right angle when a 
stick of seaJing-wax which had been rubbed was presented 
to it at the distance of a yard. It is said that a similar 
electrometer has been constructed, in which the move- 

. 1 
ment of Le deg. recorded a force not exceeding 51,400,000 ths 
of a grain. 

The many valuable experiments made by Coulomb on 
the dissipation of electricity and upon the distribution of 
electricity solely upon the surfaces of bodies, are fully re- 
corded in the able article of Sir David Brewster in the 
“* Britannica.” 

88 See Noad, ‘‘ Manual,” page 641; 
nica,” 1857, vol. xiv., page 6. 

89 See “ Essai sur I’Histoire,” &c., J. B. Biot, page 9; 
‘* Mémoires Récréatifs,” &c., par Robertson, Paris, 1840, 
vol. i., page 233; Cavalo, ‘‘ Electricity,” London, 1795, 
vol. iil., page 6; Izarn, ‘* Manuel,” Paris, 1804, page 4; 
Louis Figuier, ‘‘ Exposition,” &c., Paris, 1857, vol. iv., 
page 351, &e, 
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He discovered that shellac is the most perfect of all 
insulators, also that a thread of gum-lac insulates ten 
times better than a dry silken thread of the same length 
and diameter, and he established the general Jaw that the 
densities of electricity insulated by different lengths of 
fine cylindrical fibres, such as those of gum-lac, hair, silk, 
&c., vary as the square root of the lengths of the fibre. 

Besides the memoirs above alluded to, Coulomb com- 
municated to the French Academy during the years 1786, 
1787, 1788, and 1789, many papers upon electricity and 
magnetism, and, up to within two years of his death (1806), 
he made many notable experiments, especially in mag- 
netism, of which full accounts are given in several of the 
memoirs noted at foot. The theory of the two fluids 
appeared in his 1789 paper. He finds that a steel wire is, 
by twisting, made capable of being nine times more 
strongly magnetised ; that the magnetic power dwells on 
the surface of iron bodies and is independent of their 
mass; that the directive force of a magnetised bar 
reached its maximum when tempered at a bright cherry 
red heat at 900 deg , and that every substance is suscep- 
tible of magnetism to a degree of actual measurement. 
This last important research was communicated by him 
to the French Institute during the year 1802. His expe- 
riments proved that a grain of iron could communicate 
sensible magnetism to 20lb. weight of another substance, 
and that, ne even beeswax had incorporated with it 
a portion of iron filings equal only to the 130,000th part 
of its weight, it was yet sensibly affected by the magnet. 

According to Dr. Coemes Young, Coulomb’s improve- 
ments in the theory ot electricity may be considered as 
having immediately prepared the way for the elegant 
inventions of Volta, and for the still more marvellous 
discoveries of Davy. 

A D. 1785.—The Canon Gottoin de Coma, friend of 
Alessandro Volta, observes that an iron wire about 30 ft. 
in length will give a sound under certain conditions of 
the atmosphere when stretched in the open air. The cir- 
cumstances that accompany, as well as those that favour 
the production of the phenomena, says Prescott, demon- 
strate that it must be attributed to the transmission of 
atmospheric electricity. This transmission, in fact, does 
not occur in a continuous manner, like that of a current, 
but rather by a series of discharges.®! 

A.D. 1785.—According to Professor Tyndall, George 
Cadogan Morgan sought to produce the electric spark in 
the interior of solid bodies. He inserted two wires into 
wood and caused the spark to pass between them ; the 
wood was illuminated with blood-red light or with yellow 
light according to the depth at which the spark was pro- 
duced was greater or less. The spark shown within an 
ivory ball, an orange, an apple, or under the thumb, 
illuminated these bodies throughout. A lemon is espe- 
— suited to this experiment, flashing forth at every 
spark as a spheroid of very brilliant golden light. A row 
of eggs is also brilliantly Siyminated throughout at the 
passage of every spark from a Leyden jar. 

r. Morgan likewise made several experiments to 
ascertain the influence of electricity on the animal func- 
tions. These are alluded to at page 602, vol. viii., of 
the 1855 ‘‘ Britannica,” and at page 49 of “Electricity” 
in the ‘‘ Library of Useful Knowledge.” 

George Cadogan Morgan (1754-1798) was an English 
=— and also a professor of natural philosophy at 

ackney, in an establishment founded by his uncle, Dr. 
Price. See in his ‘‘ Lectures on Electricity,” Norwich, 
1794, descriptions of Bennet’s movable doubler and elec- 
troscope as well as of Lane’s electrometer, &c., at page 
198 of vol. i., and at pages 9 and 463 of vol. ii., also 
account of the northern lights in vol. ii., page 334, &c. 
See likewise, his biography in Larouse ‘‘ Dict. Universal,” 
tome xi., page 562, and in ‘‘ Biog. Générale, vol. xxxvi., 
page 570, 

(To be continued.) 





TuE Russtan Navy.—The Russian Navy comprises 192 
vessels of all kinds. ‘Of these 36 are first rates. 


New Sourn Waxes Rattways.—The Premier of New 
South Wales, the Colonial Treasurer, and the Colonial 
Railway Commissioners have had an interview at 
Sydney, when the ny onan of the colonial railway 
department was fully discussed. The Colonial Treasurer 
was of opinion, considering the financial position of the 
colony, that economy must be exercised in every depart- 
ment of the public service. The Government recog- 
nised that the Commissioners had not exceeded the 
powers conferred upon them by Act of Parliament, and 
that although the outlay had of late been large, it had 
been money well spent. At the same time, the Colonial 
Government had to provide the money, and the treasurer 
was of opinion that in future it would be to the general 
welfare of the colony if there was less expenditure. 
In future, therefore, before accepting contracts in- 
volving a large expenditure, the Commissioners would 
have to confer with the Colonial Government. 





% See ‘‘ Mémoires Ac. Par.,” 1785, pages 569, 578, and 
612; 1786, page 67; 1787, page 421; 1788, page 617; 
1789, page 455 ; ‘‘Mem. Inst. Sc.,” vol. iii., page 176, and 
vol. iv., page 565; ‘*Bull. Soc. Philom.,” Nos. 61 and 
63; “Journal des Physique,” vol. liv., pages 240, 267, 


and 454; ‘‘ Journal R. Inst.,” vol. i., e 134; 
boldt, ** Cosmos,” vol. v., 1859, pny Ff Shaffner, 
“* Manual, ? 1859, page 56. See also Biot’s article in 
the ‘‘Biographe Universelle,” and Biot’s ‘‘Traité de 
Physique,” &c., Paris, 1816, tome iii. 

9! See Knight’s “Mechanical Dictionary,” 1876, vol. iii., 
page 2515: Prescott’s ‘‘The Speaking Telephone,” &c., 
1879, page 122; ‘‘ Encyl. Britannica,” 1860, vol. xxi,, 
page 631, 
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ComPiteD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 


The number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 


Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics, 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery ne, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR LACE, Esq. 

The date of the advertisement of the a of @ complete 

ification is, in each case, given after abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti: the t of a complete speci, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


2525. F. G. Schippers, Brighouse, Yorks. Ope- 
rating Corliss Valves of Steam es. (8d. 11 Figs.) 
February 12, 1891.—This invention relates to trip gear for opening 
Corliss valves. The parts are shown in the positions they occupy 
when the piston has reached the back centre ready for the for- 
ward stroke. Aare the steam inlet valves, and B the exhaust 
valves. Cis an ordinary wrist-plate, which is made to oscillate 
for operating the inlet valves A by an eccentric-rod D, the motion 
of the wrist-plate being transmitted to the steam valves by the 
connecting-rod I and the pawl J. The exhaust ports B are ope- 
rated by a second wrist-plate C1, which has a sleeve F, and rides 
loosely upon the boss of the first-named wrist-plate. It is operated 
by the eccentric-rod E, whilst its motion is transmitted to the 
exhaust valves by the cranksG and connecting-rods H. On one end 
of the pawl J is a lever arm L connected by rod M to a hanging 
lever arm O, which also carries a link N connected by a stud tothe 
sleeve P, which has an upward and downward motion upon the 
governor spindle Q imparted to it by the governors. On the valve 
spindle A is keyed a compound disc composed of two sides held 








together by a boss. Projecting up between the two sides of the 
disc is a projection. Attached to the underside of the pawl 
J is a steel projection which is kept in contact with a catch on 
the periphery of the compound discs by a spring. The stud, 
which connects the pawl J with the short lever L, is provided 
with & cam, which, when forced upon the cam between the 
discs, separates the steel catches. To the disc is also attached 
one end of a vertical rod in communication with the dash-pot U. 
During the period of opening the inlet valve, the angle between 
the pawl J and the lever arm L is gradually lessened, causing the 
cam on the short lever to act upon the projection between the 
discs, thereby raising the pawl J until the contact between the 
catches is broken. The valve spindle being thus released is 
turned back by the action of the vertical rod, which is operated 
by a spring in the dash-pot’ U, thereby closing the valve. The 
rise and fall of the sleeve P on the governor spindle Q is trans- 
mitted to the lever arm L by the levers N and O and the rod M, 
causing the cam on the short lever to act sooner or later on the 
projection between the discs, thereby altering the point of cut-off, 
in accordance with the position of the governor. (Accepted De- 
cember 16, 1891). 


2869. J. N. Floyd, Handsworth, Staffs. Pumping 
Engines. [6d. 2 Figs.] February 17, 1891.—This invention 
relates to engines which have their valves operated by motive 
fluid. A is the main cylinder, B the piston thereof, C the 
valve, and c? the pistons on it working in the cylinders of the 
valve casing. @ are the passages which lead from these cylinders 
a2 to exhaust motive fluid therefrom to cause the valve to move 
when the tappets E are operated by the piston B. The passages at 
e by which the motive fluid is supplied to and exhausted from the 
main cylinder open thereinto at e? inward of orifices d, which open 
into the outmost ends of the cylinder A, so that when the tappets 
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E are opened by the piston B (against the pressure of springs tend- 
ing to close them) the motive fluid exhausted from the valve 
cylinders a? is caused to enter the main cylinder when the piston 
is near the end of its stroke and so constitute a cushion therefor. 
Fig. 2 shows diagramatically the connections of the pipes from the 
valve cylinders to the main cylinder ends in a duplex pumping 
engine. The pipes a, a connect the ends of the main cylinder A 
with the valve cylinders in the corresponding ends of the valve 
box X2 of the main cylinder A2, and the pipes a3, a3 connect the 
ends of the main cylinder A2 with the valve cylinders at the oppo- 
site ends of the valve box X of the main cylinder A. (Accepted 
December 16, 1891). 


12,713. 8. Sheldrick, Cardiff. Pistons and Piston 
Valves. (ed. 2 Figs.) July 27, 1891.—This invention has 
for object to allow the packing rings of pistons to expand to 





the walls of the cylinders or valve-boxes as required by operating 
the pistons from the outside of the cylinders without remov- 
ing the covers. Io the drawing is shown a piston valve in 
which a portion of the valve spindle A is formed conical at a!, 
upon which portion is placed a loose collar B which acts as an 
end cover to the piston valve. A number of rings C form 
distance pieces and annular grooves for the packing rings D 
to fit in. Where a piston valve is arranged with two or more 
pistons a sleeve E divides the same. The sleeve E fits over the 
valve spindle A and has enlarged ends cl which form the ends of 
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the pistons. Extending fom the collar B, near the valve cylinder 
cover J, is arranged another sleeve G, which passes through the 
valve-box cover J, and stuffing-box j!, The sleeve G is arranged 
at its other end to receive pressure from one or more nuts H 
threaded on the spindle A or on a screwed sleeve keyed thereto. 
The packing rings D*are gripped within the grooves by means of 
the collars B, distance pieces C, and sleeve E. The piston valve 
is then inserted within the valve box, when the gripping device is 
released and the rings allowed to expand to walls of the valve-box, 
when they are again gripped by the device. (Accepted December 
16, 1891). 


19,221. A. J. Boult, London. (Gebruder Sachsenberg, 
Rosslau, Germany.) Valve-Operating Gear for Steam 
Engines. . 4 Figs.) November 6, 1891.—The object of 
this invention is to enable the supply of steam to each cylinder 
to be varied independently of the other cylinders and without the 
employment of eccentrics or special expansion devices. In valve 

ear, according to this invention, motion is imparted to the steam 
distributing slide valve from any point of the connecting-rod of 
theengine. The valve gear comprises a lever and link mechanism 
consisting of a link N O connecting the connecting rod P Q of 
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the engine with the link R S, which operates the valve-rod. To 
a point R of the link N O the link RS is jointed (the situation of 
the point R being fixed according to the requirements of each 
case) for the purpose of adjustably transmitting the motion of the 
connecting-rod to the valve-rod, which result is obtained by the 
whole of the lever and link mechanism being pivoted at one ad- 
justable point M carried in a curved slide, and adjustable accord- 
ing to a scale fixed to the slide either by hand only or by hand 
=m by the action of a governor. (Accepted December 16, 


ELECTRICAL APPARATUS. 


20,360. The Electric Meter Company, Limited, 
London, and T. Parker, Wolverhampton. (8d. 2 Figs.) 
December 13, 1890.—The apparatus consists of an ammeter pro- 
vided with an arrangement constructed on the principle of a pedo- 
meter, and clockwork supplying the motive power whereby the 
mechanism is driven. The regulation is effected by means of 
levers, the action of which is controlled periodically by an am- 
meter, the index pointer of which is specially shaped for the pur- 
pose. The pointer ¢ of the ammeter is deflected to various angles 
according to the strength of current passing. A curved piece of 
metal @ at one end of a pivoted lever a? falls by its own weight 
until arrested by the pointer ¢, and the distance that a drops 
regulates the amount ef forward travel given at regular intervals 
by clockwork p to the indicator movement. Should there be no 
current passing and the ammeter pointer be at zero, the curved 








piece, although resting on it, will be in such a position that one 
end of the lever will be just within reach of the revolving arm 
m in the clock, and no appreciable forward movement will be 
communicated to the counter. If a little current passes, the 
pointer t is slightly deflected to the left, the curved piece drops 
slightly, and each time the arm m comes round it acts on the 
lever to a corresponding extent, pushing forward the counters 
through the requisite number of degrees to cause a record on 
the dials of the current passing for that fraction of the hour. 
The axle of the wheel c, from which the arm a takes its bearing, 
is so fixed as to form the first axle of a train of counting wheels. 
A spring f rests on the edge of the clutchwheel ¢ in such a 
manner as to only allow the wheel e to revolve in a direction 
opposite to the hands of the clock. The carrier m has a pino 
fixed near the end ; this carrier makes one revolution every three 
minutes, and is driven by a clock p and forms the connection 








with the recording dials. The dials are marked to show the con- 
— of electricity in ampére hours. (Accepted December 16, 
1). 


J.Perry, London. Electric Supply Meters. 

. 8 Figs.] March 14, 1891.—This invention relates to meters 

of the kind described in Letters Patent Specifications No. 873 of 
1890 and No. 7219 of 1890. A tubular magnet P, M, Sis wound 
with wire W, through which a nearly constant current passes, 
say, under the constant voltage of the supply leads. The central 
rts M of the disc P are of wrought iron. The pole-pieces N and 
are of wrought iron, there being a joint between N and the 
tubular part N. The cylindrical polar surfaces N and S are not 
continuous, but are made discontinuous to produce a Foucault 
current resistance to the motion of the armature. The armature 
C! is a hollow cylinder of copper fastened to the spindle D, and 
the worm F drives the counting wheels which record the number 
of revolutions. The thickness of the copper cylinder is about 








half the thickness of the space between the projections on the 
pole-pieces N and S. L is a cover of wood or vulcanised fibre. A 
pa eon of copper fastened to and fastening together the pole- 
pieces S and N, a leather washer being used so as to produce a 
mercury tight joint, and mercury fills the space inside and out- 
side C' up to thelevel K. The spindle andarmature, except at its 
lower edge, are coated with ivsulating material. Current sup- 
plied to A passes by the mercury to C!, and then to the spindle D. 
A mercury cup ¢ revolving on the end of the spindle gives current 
through the mercury to the fixed central conductor J, which 
serves asa pivot and is adjustable, and current may be taken 
away by the metal frame H. The supports G and G' are insulated 
from H at their upper ends. V is the lower pivot. (Accepted 
December 16, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


2573. E.Hammesfahr, Solingen,Germany. Crank- 
Plate Mechanism. (8d. 7 Figs.) February 12, 1891.— 
The crank-plate @ receives rotary motion from a shaft on which 
it is fixed and hasacircular groove or sunk path}, in which is a 
sliding block, carrying a crank-pine. The crank-plate is in this 
case assumed to be working an ordinary drop hammer. A rod or 
coupling link e is connected to the crank-pin, the other end of 
which is attached to the strap or cord from which the hammer- 
block issuspended. On the rotation of the plate @ the crank-pin 
will be carried along with it by the abutment d from the position 
at I to the position at I I, thereby raising the hammer-block from 
the lowest to the highest position. When arrived at the position 
II, the stop d is in such a position relatively to the vertically 
downward pull exerted by the hammer-block upon the crank-pin, 


Fig 1. 








that it no longer supports the pin against such pull, and conse- 
quently the latter draws the pin away from the stop, causing it to 
pass rapidly down in the groove in following the drop of the 
hammer-block, which is thus enabled to effect its blow with the 
full force. As the crank-plate continues to revolve, the stop d 
quickly follows up the crank-pin, and when arrived at the position 
lit again effects the raising of the crank-pin and hammer-block, 
the speed of the crank-plate being so adjusted that the hammer- 
block is rapidly raised off the object operated upon after the blow 
has been effected. Fig. 2 shows an arrangement where the crank- 
plate a is carried on the floor, the crank-pin ¢ being connected to 
the hammer-block by a strap or cord g passing over a pulley /. 
The path for the crank-pin may be circular, elliptical, or of other 
curved shape that will allow of the peculiar action of the crank- 
pin. (Accepted December 16, 1891). 

2575. E. Hammesfahr, Solingen, Germany. Sup- 


orting Belts and Placing them on Pulleys. (8d. 12 
igs.) February 12, 1891.—This invention relates to an appliance 








for catching and replacing belts that fall or are thrown off from 
fast or loose pulleys, and for preventing such belts from becomin 
entangled with the shaft, &. One or two guard sleeves are place 
locse upon the shaft, and are of sufficient width to effectually 
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catch the belt as it falls off the pulley. These sleeves are formed 
somewhat concave in the longitudinal direction, so that the bel+ 
will lie safely in the hollow. The sleeves are generally made of 
such a weight that they are not carried round by the rotation of 
the shaft when they are loaded with the belt, the shaft revolving 
with friction within the sleeve instead of running with frictional 
contact against the belt. These sleeves b may be employed either 
with or without arms g. The sleeves are situated close against 
the boss ¢ of the pulley d and are prevented from shifting ay 
tudinally by collars f secured on the shaft e. The sleeves can 
adapted for placing the belt upon the pulley, for which purpose 
they are connected together by a loop arm g passing round the 
pulley. If the belt is to be taken from the guard sleeve and 
placed upon the pulley, the one part of the belt is brought over 
the square loop of the arm g, and then by giving a strong pull at 
the other side of the belt, the sleeve a is pi with sufficient 
frictional contact against the shaft to cause the former, together 
with its arm g, to be carried round by the shaft, whereby the belt 
will be carried up by the arm gand placed thereby upon the pulley 
as indicated by dotted lines. (Accepted December 16, 1891). 


RAILWAY APPLIANCES. 


2540. G. J. Stevens and 8. Miller, London. Rail- 
way and Tram Wheels, [6d. 3 Figs.) February 12, 1891.— 
The tyre A is made with a groove in its inner periphery, and pro- 
vided with two cheeks C, U, one projecting from each side of 
the tyre. The rim D of the wheel has a channelled cheek 
at one side, the channel being within the inner face, anda 
quarter circle recess is formed in the web at the junction of the 
cheek. A flanged ring plate F is made with grooves coinciding 


Fy. Fig 2 
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with those in the rim, and constituting the rim on the outside of 
the wheel, the flange G fitting the recess in the web, which, when 
bolted in place, forms a complete rim for retaining the tyre in the 
grooves Hi the two cheeks. The inner periphery of the tyre is 
grooved almost to a semicircle, and is occupied by solid circular 
compound rubber ring I, or a series of washer-like discs in close 
contact to constitute a ring, as a cushion between the tyre and the 
web of the wheel. (Accepted December 16, 1891.) 


GAS ENGINES. 


10,338. A. and F. A. Fiddes, Bristol. Gas Motor 
Engines. {lld. 6 Figs.) June 18, 1891.—This invention has 
for its object the filling of the space in the cylinder beyond the 
stroke of the working piston with a combustible charge to in- 
crease the power of the engine. In the space A beyond the work- 
ing stroke of the piston B is placcd a piston valve C with a piston 
rod D, ted to a ting-rod E, which is worked by a 
cam F on a countershaft G driven by the crankshaft H at half the 
speed of the crankshaft. The back end of the chamber is provided 
with a hole I rather larger than the piston-rod D, which admits 
air to allow the piston valve to work freely ; around the inside edge 
of the hole is a valve seating, and round the piston-rod is a corre- 
spondingly shaped projection J, so that when the piston D is 
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drawn back by the cam to the seating, it forms the valve and 
makes it air-tight. The working piston B and the piston valve C 
are arranged to meet at the exhaust port K without quite touch- 
ing, the working piston B then makes its outstroke, the valve C 
makes its backward stroke into the seating, each piston drawing 
in its respective charge, thus entirely filling the cylinder with a 
combustible mixture. The valve C remains in its place during 
the time the working piston B is making its compression stroke, 
and also while it is making its working stroke. When the piston 
B has completed its outstroke the exhaust valve opens, and both 
pistons B, C advance together and nearly meet at the exhaust 
port. The operation is again repeated by the piston B and piston 
valve C separating and drawing in their respective charges. (Ac- 
cepted December 16, 1891). 


MINING AND METALLURGY. 


2664. L. B. and C. W. Atkinson, London. Machi- 
nery for Cutting Coal. (8d. 7 Figs.) February 13, 1891.— 
An electromotor A is mounted upon a framework B carried 
upon wheels C. Screws ¢ engage {with nuts within the 
bracket cl, which nuts can be turned with a spanner. Each 
nut carries an axle upon which a wheel C is supported, and 
by this means the machine can be raised or lowered. The 
field magnets of the motor A form rt of the framework 
B. Upon the motor shaft a bevel cogged wheel D is fixed which 
gears with a large wheel E, which through wheels F, G, H drives 
the ring I which carries the tools, The gearing is mounted upon 





®n arm L adapted to rotate about the axis of the wheel E to permit 
the cutter ae turned into or out from the face of the coal. 
This is effected by a shaft having a worm geariug with suitable 
teeth arranged around the turntable I which is snpported on the 
framework B and carries the arm L. The disc I is formed as an 
annulus having recessed shoulders upon the internal periphery 


and on each face. These recesses fit over the bearing plates N, N1. 


which form a journal upon which the ring revolves. These bear- 
ings plates, which are rigidly attached to the arm L, are main- 
tained at the proper distance apart by a central piece n, which is 
formed integral with the plate N, and is of such a size and nature 
that should a large body of coal fall upon it when under the face it 
will resist flexure, and thus prevent the cutting disc —_ ammed 
in its bearing. Antifriction rollers n' may be provid tween 





the ring! and the periphery of the distance piece 7 to further reduce 
the journal friction. Around the part of the ring I situated 
between the bearing plates N are teeth O which gear with the 
wheel H. By this arrangement the gearing is entirely inclosed 
and the rubbing jsurface kept continually lubricated by lubricant 
situated in the spaces between the gearing and the ring I and the 
framework in which it works. The cutting tools R may be carried 
direct by the ring I or by a ring divided into two or more seg- 
ments and supported on and driven by the ring I. The segments 
of the ring are connected together by cutters T and lugs or earst 
on the segments which are interposed between one another. When 
the cutters are worn out or blunt the ring S with its cutters can 
be removed and replaced by another segmental ring with sharp 
cutters. (Accepted December 16, 1891). 


MISCELLANEOUS. 


19,886. H. 8, Maxim, London. Prevent the 
Rolling and Pitching of Ships. [1ld. 11 Figs.) Decem- 
ber 5, 1890.—The ship is provided with fins projecting on each 
side, and forward and aft, in a horizontal direction below the water 
level. A gyrostat is employed to govern, through the medium of 
a steam motor, these fins, so that they will form inclined planes, 
which by their action on the water as the vessel moves through 
the waves, will tend to prevent the rolling and pitching of the 
vessel. The action of the apparatus shown is asfollows: Assum- 
ing that the ship rolls over to one side, then, owing to the resist- 
ance offered by the rotating gyrostat I to the change of its plane 
of rotation, the shaft H, to which the gyrostat is pivoted, will be 
prevented from turning the space, but it will have a rotary motion 
relatively to its bearings H! corresponding to the extent of roll 
of the ship. Consequently, the equilibrium distributing valve F** 


Fig.1 
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of the steam cylinder F, which valve is connected to the shaft H, 
will be moved relatively to the cylinder. One or other of the 
steam ports will thus be opened and steam will be admitted to 
one or other end of each of the cylinders F and F2, and to the 
opposite end of the cylinder F!, thereby operating the pistons and 
partially rotating shafts which are arranged with the tubes A. By 
this action the fins C are so feathered that the forward edge of the 
blade on the descending side of the ship will be caused to point up- 
ward, while that of the blade on the descending side of the ship will 
be caused to point downward. While the blades are thus feathered 
thearm D?is at the same time moved by reason of its attachment 
to the beam D, and this movement acting through the link K 
operates to rotate the lever J? about its pivot at the upper end of 
the link J}, and thereby restores the equilibrium valve to its cen- 
tral position and closes the steam port. (Accepted December 16, 


1891). 

20,509. F. B. Hill, London. Refrigerating A: 
paratus. [lld. 8 Figs.) December 16, 1890.—A refrigerating 

hamber a of } form is mvepeees centrally within a 
casing b. Thes ¢ between the chamber a and the casing 6 is 
cl at one end by a partition c! and is partially closed at the 
other end by a ition c? having apertures c3 in it. The casing 
is provided with an inlet pipe d and an outlet pipe e. To remove 
the hoar frost from the interior of the refrigerating chamber a, 
a screw conveyor f is arranged to rotate in contact with the 
wall, This screw conveyor is mounted upon a shaft g provided 
with a band pulley h. The screw conveyor serves also as 
a conveyor for withdrawing the hoar frost from the space in- 
closed by the chamber into a box i, whence it may be removed 
to be utilised for cooling purposes. The air to be cooled, which 
is either forced or drawn through the apparatus by a blower or 





fan, enters by the inlet pipe d and flows through the space in- 
closed by the chamber a in contact with the interior wall of the 
chamber, the screw f tending to cause the air to travel in a 
helical path ; the air then passes through the apertures c3 and 
flows through the space e in contact with the exterior of the 
chamber and is discharged through the outlet pipe e. Any 



























































moisture contained in the air will be ‘deposited chiefly upon the 
inner wall of the chamber a, and will be converted thereon into 
hoar frost which will be removed as it is formed by the screw. 
(Accepted December 16, 1891). 


8 P. I. Neate, Rochester, Kent. Grinding 

(8d. 7 Figs.] December 30, 1890.—This invention relates 

to apparatus for regulating the rate at which the stuff is being fed 
into the mill or edge runner by the quantity of material on the bed- 
plate. A ding to one arrang t a cone e, having its peri- 
hery roughened. by corrugations el radiating from its apex, is 
htted loosely upon the vertical shaft and is connected by links 
to the axle of one of the runners b, so that it can slide up and 
down the vertical shaft as the axle rises or falls. A shaker box c 
is combined with the feed and connected with the cone by an 
extension or finger d, which is caused to enter the corrugation in 





Fig. /* 
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the periphery of the cone e. So long as the stuff is being fed into 
the pan of the edge runner b at a normal rate, so long will the 
connection between the finger d and the cone ¢ remain normally 
operative, but, if the feed be interrupted, the thickness of the 
stuff in the pan will decrease and the corrugated cone e will be 
pushed up the shaft h and therefore work the shaker box c more 
vigorously, while, on the other hand, if the feed become excessive 
the cone will ride down the shaft h and nearly or all altogether, 

di the dist. throvgh which it has fallen, disengage 
shaker box c, 





(Accepted December 16, 


g to 
from the finger d on the 
1891). 


2099. E. Blass, Essen-on-the-Ruhr, Germany. 
Materials by a Circulating Current of 

ases. (8d. 2 Figs.) February 5, 1891.— According 

to this invention substantially the same volume of gas is caused 
to pass in repeated turns through the material under treat- 
ment after having been heated anew previous to every pas- 
sage. e gas thus serves as a conveyor of heat and only the 
gaseous products evolved by its action on the material are con- 
ducted away. After the working chamber B has been filled with 
the material to be treated and closed, the valve L! is also 
closed, the valve K' of the chimney is opened and the burner E is 


az. 


lit, while the blower D remains inactive. The flames then de- 
velop in the bust hamber A, and the products of com- 
bustion pass through the regenerator C, heat the same and 
escape through the chimney K. After sufficient heat has been 
stored up in the regenerator, the gas flame is extinguished by 
closing the valves F! and M!; the valve K! is also closed, while 
the valve L! is opened more or less if an evolution of gas takes 
place during the operation. The blower on being then started pro - 
duces a circulation of the gases in chamber B and regenerator O, 
and the material in the chamber B is thus continuously exposed 
to the action of substantially the same gases. (Accepted Decem- 
ber 16, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
se ror with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
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brid ver the Limmat, near the Abbey of |many bridges throughout their empire and fre- 

A SHORT HISTORY OF BRIDGE | wittekean, ithe 32, mele about the middle of the | quently adorned them with triumphal arches, 
BUILDING. | eighteenth century by John Ulrich Grubenmann, a | towers, and such like. Camden mentions a Roman 

By C. R. Manners. | village carpenter, seems to have been a combination bridge at Duntocher on the line of the old wall, but 
(Continued from page 98.) ‘of the arch and truss, and was 390 ft. in span. |I do not _= _ — —— x rages 

In 104 a.p., Trajan erected a remarkable bridge | From this time timber arches seem to have been|Stow says of the bridge built ( -18) at Bow, 





across the Danube. It is mentioned by Pliny, and | much in 


Dion Cassius gives an account of it. There is a/| spans. In 1794 the bridge of Mellingen, Fig. 38, 


bas-relief representation of this bridge on Trajan’s | 
Column at Rome, from which drawings have been 
made. (See Fig. 30.) 
Dion Cassius states that the bridge had twenty 
piersof square stone, 150 ft. high and 60ft. wide, and | 
with openings between of 170 ft. spanned by arches. | 
The arches and whole of the superstructure appear | 





Fic. 30. TRAJAN’S BRIDGE. 


with a span of 157 ft., was constructed. : 

In 1801 the bridge of Tournous, over the Saone, 
with five arches of 89 ft. span. In 1809 the bridge 
of Bamberg, Fig. 34, over the Regnitz, was con- 
structed by M. Wiebeking, having a span of 206 ft. 
versed sine of 16 ft. 6 in, and roadway 32 ft. 
wide. Many others were designed and constructed 








Fic. 31. PAa.apio’s BRIDGE, 
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Fic. 35. BripGE OVER THE SCHUYLKILL. 


to have been of wood, and is the first example we 
have of a timber arch. There is, however, con- 
siderable doubt as to Dion Cassius’s description, 
whi:h would make the bridge to be 4779 ft. long, 
whereas Conte Marsigli, writing from personal 
observation, gives the total length as about 3010 ft. 
This bridge was destroyed by Hadrian under the 


pretence that it would facilitate the raids of the | 


barbarians into Roman territories, but the real 
cause is said to have been jealousy towards the 
architect, Apollodorus of Damascus, whom he 
foolishly looked upon as tco strong a rival, and 
whom therefore he put to death. Remains of 


thirteen of the piers of this bridge are still visible | 
in the river near Washel, in Hungary. We do not| 


find much evidence of timber arches being used in 
the early centuries. Coming down to the fifteenth 
century we find Palladio designed arches somewhat 
after the style of Trajan’s Bridge. (See Fig. 31.) 


by M. Wiebeking. The general construction of 
these timber arches was laminated ribs or planks in 
layers, curved to the requisite radius and firmly 
bound together, and this form seems to have been 
that chiefly used for considerable spans until 
timber gradually fell into disuse and was super- 
seded by iron. 

Perhaps the largest timber arch ever constructed 
was the one by Louis Wernwag, built in 1813 over 
the Schuylkill, in Philadelphia, and afterwards 
destroyed by fire in 1838. It was a single arch of 
340 ft. span and with a rise of 38 ft.; the breadth 
of roadway being 30 ft. The principal timbers 
were of large dimensions, and so placed that the 


twenty-nine radiating king-posts were securely 


fixed without any mortises being cut in the arch 
timbers. (See Fig. 35.) 

| To return, however, to bridges of more per- 
marent material than timber. The Romans built 





use on the Continent or very considerable ‘“‘that the like had never before been seen in 


England,” which could scarely have been the case 
had the Romans built any of a_ substantial 
character. 

We have little evidence of any bridges of conse- 
quence in Britain previous to the Norman Con- 
quest. Along the lines of the old Roman roads we 
find the names of the principal towns ending with 
‘*ford,” such as Aylesford, Dartford, &c., and I 
think this goes to prove that bridges did not exist 
at the times the places were named. 

With the fall of the Roman Empire, about 
460 ap., the art of bridge building seems to have 
received a check, and according to some authorities 
the Moors were the first to revive it in modern 
Europe, the bridge of Cordova, over the Guadal- 
quiver, being a fine specimen of their work. We 
read that about the middle of the tenth century 
Olga, a Russian princess, wishing to improve her 
country, made walls and built bridges. 

During the twelfth and thirteenth century the 
art seems to have been in a flourishing state, as 
we find many fine stone bridges Luilt about that 
period. 

The monks of these times were the great church 
and bridge builders. An association was formed 
called the ‘‘ Brethren of the Bridge,” formed by 
St. Benezet, who was originally a shepherd, but 
being frequently warned in dreams to quit his 
flock and take to bridge building, he obeyed and 
apparently with good results. These brethren 
spread over Europe, including Britain, building 
many fine bridges and frequently erecting chapels 
upon them. One of the earliest was erected at 
Durance, but sufficient waterway not having been 
proyided it was soon swept away by floods. 

A very bold arch was built across the Serchio, 
near Lucca, the span of which is 120 ft., witha 
roadway of only 9 ft. wide, and 60 ft. above the 
water. The date of its erection is given as about 
1000 a.p., but this date is very doubtful, and the 
bridge is more likely to have been the work of the 
‘* brethren.” Owing to the excellence of the 
mortar this bridge withstood a flood which rose 
80 ft. above the springing of the arch. 

In 1178 a bridge was built over the Rhone at 
Avignon and finished in 1188, St. Benezet being 
the architect, and in the chapel erected upon this 
bridge he was buried in 1222. The arch is ellip- 
tical, and is, I believe, the first on record for bridge 
building, and it is further remarkable in that the 
smaller radius of elevation is at the crown instead 
of at the haunches. There were eighteen arches, 
the largest being 110 ft. span, with a rise of 46 ft. 
Four of the arches still remain. The bridge of St. 
Esprit and of Guillatiere, at Lyons, built in the 
time of Pope Innocent IV., and others, were the 
work of the Brethren of the Bridge. 

The first arched bridge of stone, erected in 
England, seems to have been the very singular 
bridge near Croyland Abbey, in the Fen district. 
It is supposed to have been built about the year 
860A.b., and is referred to in a charter dated 943 .p. 
It is triangular in form. (Fig. 36.) The arches 
rise from the three abutments and meet in the 
centre, so that there are three waterways below 
and three roadways above. The ascent is very 
steep, and to make it easier steps are introduced. 
Each pier or abutment was said to stand in a dif 
ferent county, Lincoln, Cambridge, and North 
ampton. 

On the south-west wing is a much battered stone 
figure holding a globe or orb in its hand. This is 
supposed to be King Ethelbald, though the village 
lads speakjof it as ‘Oliver Cromwell with a penny 
loaf in his hand.” The object of the bridge is a 
mystery, as it seems to be quite useless. It has 
been thought by some to have been erected by the 
church builders as an emblem of the Trinity. 

The style of the present bridge is that of the 
fourteenth century, and it seems doubtful if it is 
the erection referred to by the charter of 943. 
One of the earliest stone bridges erected in this 
country appears to have been over the Lune at 
Lancaster, as Simpson, in his antiquities of that 
town, mentions the ruins of an ancient bridge con- 
sisting of two arches, and that when part of the 
ruins were removed some years ago, some pieces of 





brass money suppcesed to be of the time of Canute, 
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early in the eleventh century, were found under 
one of the foundation stones. 

The first actual road bridge in stone, of which 
there is authentic record, is that at Stratford over 
the River Lea. Many lives were lost in crossing 
the old ford, and amongst those who narrowly 
escaped was Matilda, the Queen Cunsort of Henry I., 
who then directed bridges to be built over the 
branches of the Lea, one at Bow and the other at 
Channelsea, and connected by a causeway. These 
bridges were built between 1100 and 1118. Stow 
says of the bridge at Bow: ‘‘The bridge was 
arched like a bow; a rare piece of work, for before 
that the like had never been seen in England.” 
Tolls were afterwards levied to keep them in 
repair, and, amongst other taxable items, was 
‘for every cart carrying a dead Jew, eight- 
pence.” ‘The maintenance of the wooden bridge 
over the Thames at London, about which I shall 
give a few notes later on, having become so costly, 
it was determined to construct one of stone near 
the site of the wooden one. The work was 
commenced in 1176 by Peter, the chaplain of St. 
Mary’s, Colechurch. The accounts of the con- 
struction of this bridge are very scanty. Stow, 
and others, have supposed that the course of the 
river was diverted, through a canal cut in the time 
of Canute, in order that the foundations of the 
piers might be laid in the dry bed of the river. 
Strong elm piles were driven into the river bed. 
These were deep and close together and over them 
planks were laid and bolted to the piles. The 
masonry was built upon this platform, the bottom 
courses being laid in pitch. Outside all was pile 
work, filled in with rubble and forming great 
starlings, which greatly contracted the waterway. 
I may here mention that when new London Bridge 
was built, about 650 years after, these elm piles 
were found in a sound state. The bridge took 
33 years to build, and was an unsightly mass of 
masonry when finished. The piers were thick, the 
arches small, and both of various sizes. (See 
Fig. 37.) 

The overhanging houses along each side of the 
roadway, the chapel in the centre, and the draw- 
bridge, however, gave ita picturesque appearance. 

Its architect died about three years before its 
completion, and was buried in the crypt, built in 
the pier under the chapel. So confined was the 
waterway by the great piers and starlings, and so 
great the consequent force of the current, that in 
1582 it was utilised for pumping up a supply of 
water for the city. Lives were frequently lost in 
shooting through the arches, which gave rise to the 
old proverb that ‘‘ London Bridge was built for 
wise men to go over and fools to go under.” The 
bridge and buildings upon it underwent many mis- 
fortunes through fire and flood, but by repeated 
patching it was kept together until 1833. 

Other large stone bridges followed the building 
of London Bridge. 

Monnon Bridge, at Monmouth (Fig. 38), as it 
existed some years ago, was a fine illustration 
of a fortified bridge. The arches were constructed 
in ribs and the spans between filled in with 
masonry. 

Bishop Auckland Bridge over the Wear, built in 
1388, is, perhaps, the earliest example in this 
country of the introduction of the segmental arch. 

It has one span of 100 ft. 5 in. and a rise of 
22 ft., and another of 91 ft. 5 in. with a rise of 
20 ft. 

(To be continued. ) 


CANET v. KRUPP GUNS. 
By A Frencu ARTILLERIST. 
(Continued from page 102.) 

Passtnc on to the criticism of the 10-cent. (3.94-in.) 
quick-firing guns (see Table IIT.), it is neither reason- 
able nor practicable to select for comparison rounds 
fired with C 2 powders. This is a very quick-burn- 
ing powder adapted especially for field artillery, 
and its experimental use with the Canet guns had 
only one object, to produce very high pressures 
economically in order to test the metallic cartridge 
cases used. Following his old line of argument, 
the author of the German article has been led, as 
has already been pointed out, to compare a round 
fired from the 10-cent. Canet quick-firing gun. ata 
pressure of 960 kilos. (6.09 tons) per square inch, 
which is scarcely the pressure resulting from a re- 
duced charge, with a Krupp round at 2150 kilos. 
(13 65 tons) per square inch, A careful examina- 
tion shows that at 2400 kilos. (15.24 tons) pressure, 
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the velocity obtained is 761 metres (2497 ft.) with | (2765 ft.), with 2600 kilos. (16.51 tons) of pres- 


a Canet gun, and 747 metres (2450 ft.) with a 
Krupp gun, with a lighter projectile, which repre- 
sents a difference in penetrating efliciency of from 
32.3 cent, to 27.9 cent. The author has forgotten 
to refer to a Canet round at 3000 kilos. (19.05 tons) 
per square inch, which gave 814 metres (2670 ft.) of 
initial velocity. He also forgot to refer to the fact 
that in October, 1890, with this same LO ceut. 
(3.94 in.) gun a charge of 3 kilos. (6.6L Ib.) of 
B.N.G. powder imparted to a projectile weighing 


‘the. Krupp gun. 


; in this case the striking energy was no 
In 


sure 
less than 474 metric tons (1531 foot-tons). 


this last-named instance the penetrating energy 


was 37.8 cent. (14.88 in.) with the Canet gun, 
whilst it did not exceed 27.9 cent. (10.98 in.) with 
It can be stated without fear of 
contradiction that all the experiments made with 
this class of guns of the Canet and Krupp types, 
show a penetrating efliciency 15 per cent. greater 
for the former than for the latter at normal pres- 


13 kilos. (28.66 Ib.) a velocity of 843 imetres|sure, whilst with an increase of pressure of 
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TABLE IJI.—PERFORMANCES OF KRUPP QUICK-FIRING 10.5-CENT. GUNS OF 35 CALIBRES, AND CANET QUICK- 
FIRINC 10-CENT. GUNS OF 48 CALIBRES. 

















| | 
| | ENERGY | PERFORATION AT THE MvzzLe TuROVeGH Wroveut- 
| pceiiiaines IRoN PLATE. , 
. Weight of Weight of Initial raat Se ee == ; ‘ 
Nature of Powder. Charge. Projectile. Velocity. | | Per Kilo- . : . Maximum Pressure. 
Total at the gramme of Per Ton of M _ Krupp’s Formula of Formula of 
Muzzle. Powder. Metal. Figures. M Kvupp. Jacob de Marre. | 
kilog. | Wb. | kilog. lb. mf th in,-tons |ft.-tns m.-tons| ft.-tns ™.-tons| ft.-tons| cent. | in. cent. in. | cent. l in. ikilog. per| Ib. per 
| \ | | | | | | i | sq. cent. | sq. in. 


Krupp Quick-Firing Gun of 10.5 Centimetres and 35 Calibres. 


P.P.C./86/H/4/89 ..  ..| 4 8.81 | 18 | 39.63 | 500| 1641 | 229.4 | 739! 6553 | 210 | 191.1 | 615 a « | ae 8.26 20.6 | 8.11 | 1870738 | 26,500 
Ditto ..| 45 | 9.92 | 18 | 39.68 | 575 | 1887 | 3033 | 977) 67.41 | 219 252.8 | 812 a # 259 | 10.23 25.5 | 10,03 | 2180+80 | 31,000 
W.P.C./89. (5) KR /9/99 ..| 2.35] 523 16 | 35.27 | 619 | 2031 | 3125 | 1016 1330 | 30,500 





| 427 | 269.4 | 850 a me 26.5 | 10.43 | 26.1 10.43 | 2150 
Ditto of 5.95 , 12 | 26.45 747 | 2450 | 311.2 | 1100! 126.4 409 284.4 | 915 aa 283 11.14 27.9 | 10.98 | 2365415 | 33,550 
Canet Quick-Firing Gun of 10 Centimetres and 48 Calibres. 















































B.N.G.,A oe wa ep ue | 6.61 | 13 | 28.66 | 843 | 2770 474.4 | 1929 158.1 | 909 | 243.3 783 38.5 15.15 , 378 | 14,88] 2662 37,500 
B.N., b Pe. oe Pe 3.5 7.71 13 | 28.66 761 | 2500 386.2 1249 110.3 | 399 193.0 637 33.0 12.99 | 32.3 12.60 | 2338 33,250 
BR.im «. “a ar 3.5 yp 3 | 13 | 28.66 | 744 | 2440 369.5 1190/1056 340 189.9 610 a 32.0 12.99 | 31.2 12.20 | 1764 25,200 
PAG) ‘es. - ws cep 8.81 | 13 | 28.66 | 814 | 2670 | 442.3 1426 110.6 396 | 226.8 | 730 | a | Bs 36.6 | 1441) 35.8 | 14.09 | 3092 41,000 
TABLE IV.—PERFORMANCES OF KRUPP AND CANET 12-CENT. SIEGE AND GARRISON GUNS. 
| | | ENERGY. PERFORATION AT peta io thageeetaes Wroveut- 
Weight of Weight of | Initial | penne ee exten See a ee eee en 
Nature of Powder. cage | Projectile. | Velocity. | Kil Maximum Pressure. 
| | Total at the Ss a Per Ton of M. Krupp’s Formula of M. | Formula of 
Muzzle. | 8 Wand Metal. Figures. Krupp. Jacob de Marre. | 
| | owder, | 
a ———— - - —_—_- ES —_—— — $ ——$———_—_—_— oa — — - — | -—-_——uiccce | — 
kilog. Ib. kilog.| Ib. m. | ft. m.-tons ft.-tns m.-tons ft.-tns m.-tons) ft.-tons| cent. , in. | cent | in. cent. | in. ‘kilog. per| Ib. per 
| \ | | j H | | sq cent. | sq. in. 





Krupp Siege and Garrison Gun of 12 Centimetres and 24 Calibres. 











P.P.C.Q2HX.89 .. ..| 5 | cial 20 | 44.09 | wis 1641 | 251.8 | 832| 50.97; 168| 1788 | 573 | .. | .. | 192 | 7.55 | 191 | 7.52 | 2160s? | sosas 
| - 
W.P.C./89 (6/3) [X./90 2.44 | 5.45 | 20 44.00 | 592 | 1943 | 357.3 | 1151] 146.4 | 470 | 251.6 | 899 | PS .. | 248 | 976 | 248 | 9.76 | 23707) | 33,585 
Canct 12-Centimetre Siege and Garrison Gun of 26 Calibres. 
B.N.C. ~~ eer eof ~ S86) Releip ie) see 698 | 1949 | 330.1 1064 101.6 | 326 | 2261 | 728 | .. | .. 23.4 | 921 | 232 913 | 1767 25,200 
” fs | 8.25 | 7.16 | 18 | 39.68 | 592 | 1943 | 326.0 (1091 100.3 | 323 | 223.3 | 718 |e | va 23.1 | 9.09 | 22.9 | 901 | 1851 | 26,400 
} ! | | . . 











TABLE V.—PERFORMANCES OF KRUPP AND CANET 75-MILLIMETRE FIELD GUNS. 





| 
PERFORATION AT THE MuzzLE Turoven Wroveur- 


| | | EXERGY. | IRON PLATE. 
| | 
| on Hs ve on : pens oe st ore 2 ee ae pm eee | ae 
Nature of Powder. | boo ook | Projectile. | vio. | ES | Maximum Pressure. 
, Total at the | Paiste sap Per Ton of | M. Krupp’s | Formula of M. Formula of 
Muzzle. | 8 Dow | Metal. Figures. | Krupp. Jacob de Marre. 
| | owder. | 
kilog. | Ib. kilog.| Ib, m. | ft, m.-tons ft.-tns! m.-tons ft.-tns'm.-tons | ft.-tons| cent. | in. cent. | in. cent. | in. | kilog. per| Ib. per 
| | | | | | | } | | sq. cent. Sq. In. 
Krupp Field Gun of 75 Millimetres and 28 Calibres. 
7 PO [soc | . Dime ‘ | | | | | ) 3 
W.P.C. /80(3) V.91 ..| 0.585 | 1.28 | 5.85 | 12,89 50s | 1864 | 96.2 310 | 161.4 | 527 3103 | 1010 a ree | 6.57 | 15.5 | 6.102 \{ 240+ i 35,400 
Canct Field Gun of 75 Millimetres and 32 Calibres. 
B.N... ue = | 0.9 1.98 | 4.6 | 10.14 | 659 | 2160 | 1018 | 326! 113.1 | 364! 282.7 | 909 oe “ 17.4 | 6.85 16.2 | 6.37 2372 33,550 


BN. 1.. ee oe ««j G9 1.98 | 5.2 Semeedl 624 2047 101.41 | 325 | 112.7 361 281.7 906 Se ee 17.3 | 6,81 16.4 | 6.45 | 2090 | 29,525 
r : | y | 


TABLE VI.—PERFORMANCES OF KRUPP AND CANET 75-MILLIMETRE MOUNTAIN GUNS. 


FORATION A’ s MuzzuEe } yRoveurt- | 
| | ENERGY. PERFORATION AT THE MuzzLe TuROVGH Wroveurt 








| | Iron PLATE. 
N , Weight of Weight of Initial : = a —— 3 

ature of Powder. Charge. | Projectile. Velocity. | em Maximum Pressure. 
| Total at the ke yes “ot Per Ton of M. Krupp’s Formula of M. Formula of e 
| | Muzzle. gee 4 | Metal. Figures. Krupp. Jacob de Marre. 

‘owder. | 
kilog Ib. | kilog.| Ib. m.-| ft. m.-tons ft.-tn. m.-tn fs. tn. |m.-tons [ih -tome | cent. | in, cent. | in. cent, | in. |kilog. per| Ib. per 
| | | | | ! | | sq. cent. | sq. in. 





Krupp Mountain Gun of 75 Millimetres and 13 Calibres. 

W.P.C./89 (2) VII.90 .. | 0.214 | 0.470 | 4.3 | 9.48 | 356 | 1158 | 27.78 | 88.9 | 1298| 415.36 | 269.7 | 8634] .. | .. | 65 | 2&6 | 60 | 24 | 1605 | 22,839 
Canet Mountain Gun of 75 Millimetres and 16 Calibres. 

BN. * a a 0.3 | 0.661 4.6 | 10.14 | 368 | 1207 , 31.75 [202.6 asad temeialh 317.5 | 1016 |, .. | on it “SS 2.9 6.6 2.6 1354 19,267 


200 kilos. (1.27 tons) in the Canet gun, the increase ‘less than 158 metric tons (232 fvot-tons per Ib.), | of the efficiencies of light guns ; when a gun is pro- 
in penerating efficiency is no less than 27 per cent. | a figure very largely superior to the 133 metric tons | perly made and of the best material, they ought 
The _Table given by the German author says (195 foot-tons per lb.) obtained by Mr. Krupp with | not to deteriorate with any fair amount of service ; 
nothing about penetration ; it would appear from powders of the same composition. But the com-|if such wear is more rapid with light guns than 
this curious omission that the results obtained were | parison of efliciencies so ingeniously established by | with the guns of aheavier type, as Mr. Krupp so 
too unfavourable for the Krupp system to be re-|the Krupp advocate, are fundamentally erroneous, | emphatically asserts, why is he so anxious to em- 
corded. The statements in ENGINEERING, tbere- as in the case of the 15-cent. (5.94-in.) gun, where | phasise the assertion that the guns made by himself 
fore, which the author criticises, were absolutely a comparison is made between a weapon 48 calibres | are so much lighter than those made by M. Canet ? 
Justified, because experiments fully show that the in length and another of 25 calibres. Takingthese} Next in crder comes the 12-cent. (4.72-in.) garri- 
Canet 10-cent. (3.94-in.) and 15-cent. (5.90-in.) figures the efficiency per ton of metal will, of|son and siege gun. It will be seen from Table IV. 
guns attained penetrating efficiencies equal toabout course, be higher in the case of the Krupp gun. | that the rounds fired from the Krupp gun of this 
four times their calibres. | But it may be again repeated that for all practical | nature record pressures of about 2400 kilos. (15.24 

Compared with their calibresthe Canet quick-firing | purposes the data set forth are not fairly compar-|tons) per square inch, which is much too great for 
guns are the most powerful weapons in existence ;| able in any sense. It is difficult to understand a/this class of material. The Canet gun gives the 
their efficiency per kilogramme of powder is no! remark made by the German author on the subject |same velocity of 592 metres (1942 ft.), and almost 
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an equal efficiency, without exceeding 1850 kilos. 
(11.75 tons) per square inch, or 25 per cent. less 
pressure than is thrown upon the Krupp gun. 
Comparison has therefore been established between 
rounds fired with excessive pressures and other 
rounds fired at a normal pressure, the former cor- 
responding to strains that Mr. Krupp himself 
would not admit in regular service. Moreover, 
this question of penetrating energy is one of quite 
secondary importance for garrison and siege artil- 
lery. It is quite unnecessary to carry this part of 
the controversy any farther, because high initial 
velocities are not required for this class of material. 
But it would be quite easy to prove that with a 
charge of 3.5 kilos. (7.72 1b.) an initial velocity of 
632 metres (2073 ft.) is attainable without exceed- 
ing a pressure of 2300 kilos. (14.60 tons), and that 
consequently the Canet guns of this class are more 
powerful than those of Krupp. It may, however, 
be remarked that the weight of the gun and car- 
riage of the former maker is 3080 kilos. (6790 Ib.), 
while that of the latter is 3120 kilos. (6878 lb.; 
this difference in weight is of course inconsiderable, 
but for a class of artillery in which facility of trans- 
port is a great desideratum, provided that it is not 
obtained at the cost of efficiency, even a small 
percentage of saving in weight is worth considera- 
tion. On all points, therefore, it has been clearly 
shown that the Canet garrison and siege guns are 
slightly superior to those made by Krupp. 

In comparing the relative efticienciesof the 75.mm. 
(2.95-in.) field guns (see Table V.), the German 
author only publishes the results of a single round 
fired by the Krupp gun ; this is a somewhat limited 
foundation upon which to rear a structure of ad- 
verse criticism, more especially as he laments so 
frequently the scarcity and incompleteness of the 
data available with regard to Canet. The initial 
velocity of 603 metres (1978 ft.) that Mr. Krupp 
sets forth as having been obtained with a Canet 
projectile weighing 5.2 kilos. (11.46 lb.) and fired 
from one of his own field guns, is considerably 
less than the velocities of 619 and 624 metres 
(2031 ft. and 2046 ft.) obtained from a Canet gun 
tiring precisely the same projectile ; this velocity 
was raised to 659 metres (2162 ft.) per second in 
the case of a projectile weighing 4.6 kilos, (10.14 1b.) 
And it should be remarked further that the velo- 
cities of 619 and 624 metres (2031 fc. and 2046 ft.) 
given by the Canet gun, were obtained with a pres- 
sure of 2000 kilos. (12.70 tons) instead of the 
2500 kilos. (15.87 tons) in the Krupp gun, a pres- 
sure absolutely inadmissible for field artillery. 
Again, we have a comparison between a round fired 
at normal pressure and another round fired at an ex- 
cessive pressure, and when probably it was desired 
to make a somewhat theatrical display of what the 
gun could do. If Canet field guns have not been 
tired under similar conditions, it is only because 
such showy experiments are absolutely without any 
interest to field artillery. To sum up this part of 
the subject, the Canet gun, with considerably less 
pressure, gave greatly increased volocities, and it 
may, therefore, be fairly considered as the more 
powerful weapon. 

Occasion may be taken here to correct a. slight 
error which to some extent falsifies the efliciency 
calculations of Mr. Krupp. It is stated that the 
avant train weighs loaded 1640 kilos. (3615 lb.) 
instead of 640 kilos. (1411 Ib.), or a difference of a 
1000 kilos. or 1 ton. This error was first made 
and afterwards corrected in the ‘‘ Revue d’Artil- 
lerie” more than two years ago (see page 78 of 
Capitaine Veyrine’s book on the Exhibition of 
1889), but Mr. Krupp has not thought it necessary 
to adopt the correction ; of course it is a mistake 
at once obvious to every one who possesses the 
slightest knowledge of the subject. As a matter 
of fact the total weight of the 75 mm. (2.95 in.) 
field gun with its carriage and avant train com- 
plete is 1489 kilos. (3283 lb.) for Canet, and 
1600 kilos. (3527 lb.) for Krupp. Recent modifica- 
tions inthe design of the material first named 
have enabled Mr. Canet to reduce the weight to 
1360 kilos. (2998 lb.) ; therefore as this class of 
artillery stands to-day, it is much lighter as well as 
much more powerful than the Krupp guns of the 
same class. 

As regards the 75 mm. (2.95 in.) mountain guns. 
The figures given in Table VI. show that the 
mountain guns on the Canet system are consider- 
ably more powerful than those of Krupp, although 
the firing strains in the former are nearly 300 kilos. 
(1.9 tons) less, or about 20 per cent., while the pro- 
jectile is a heavier one. Moreover, the efficiency 





of the gun per pound of metal is greater, but this 
is a point of such secondary importance that it need 
not be dwelt upon. The total weight of the gun 
and its carriage is 240 kilos. (629 lb.) for Canet and 
257 kilos. (566 lb.) for Krupp ; as this class of gun 
has constantly to be transported on the backs of 
mules, such a considerable reduction in weight is no 
small advantage. The German writer is very ill- 
informed to have advanced the statement that 
the efficiency of the Canet gun with 362 metres 
(1189 ft.) of velocity is only a trial ground efficiency, 
since the gun is only fired with 1310 kilos. (8.32 
tons) of pressure, instead of 1605 (10.16 tons), that 
is to say undermore favourable conditions than the 
Krupp gun. 
(To be continued.) 








THE WORLD'S COLUMBIAN 
EXPOSITION. 
Tut Macninery Hatt AND ANNEXE. 
(Continued from page 37.) 

For several weeks* past we have published de- 
tailed drawings of the great Machinery Hall that 
will form so conspicuous a feature of the Columbian 
Exposition ; we now propose to give the complete 
description of the building, supplementing, and to 
some extent repeating the fragmentary notices that 
have accompanied each week’s engravings. The 
main building is 500 ft. wide and 850 ft. long, 
occupying an area of 425,000 square feet; the 
major axis runs from east to west. The east front 
is on the Grand Court, formed round one branch of 
the canal from the great basin ; the south front 
faces the ground occupied by the Live Stock Build- 
ing, the west is immediately connected to the 
Machinery Annexe, and the north front faces the 
Administration Building. The Machinery Annexe 
is 500 ft. wide and 550 ft. long, located immediately 
west and adjoining the main building. The general 
scheme of the plan of the main building (see Fig. 1, 
page 36) is based on three arcades or transepts, 
each about 130 ft. wide, crossed in the centre by an 
arcade running north and south, surmounted by 
three domes at the intersections of the three tran- 
septs. At each corner is an entrance pavilion sur- 
mounted by a dome roof, and in the centre of the 
north and east sides there are large entrance 
porticos flanked by towers 200 ft. high. Between 
the corners and centres of the north and east sides 
are open loggias or colonnades two stories in height, 
covered by flat roofs and having galleries behind 
inside of the building. The same flat roof structure 
extends around the west and south sides, but the 
south and west outer walls occupy the place of 
the colonnade on the east and north fronts, 
and the loggias and balconies are omitted 
from these sides. Connected to the west end 
is the Machinery Annexe, as above stated, and to 
the south side there will be connected the power 
house, particulars of which have already been 
given. The flat roofs of the main building and 
annexe are provided with skylights at intervals of 
about 50 ft. Over the great arches of the tran- 
septs in the main building are clerestories with 
metal louvres and skylights extending the entire 
length, except the 50 ft. span of circular roof ad- 
joining the central domes, and the 50 ft. spans at 
the east and west ends. (See two-page engraving 
in our issue of January 8.) 

The general fouhdations of the main building 
and annexe are a combination of cross-timbers 
resting on foundations of plank. The foundations 
of the towers are built of large timbers crossed and 
bolted, to which the towers are anchored by means 
of iron rods or straps (see Figs. 2 to 12, page 37 
ante), The ground floor is made of 2 in. dressed 
and matched planking ; the gallery floor of the 
main building is of § in. by 22 in. face dressed and 
matched yellow pine flooring. The lower loggia 
floors and the floors of the open porticos will be 
of concrete. The floors on the upper loggias or 
balconies will be of double planking with tarred 
building paper between. ‘The galleries in the main 
building are reached by eight grand staircases, 
and there will be small circular stairs from the 
gallery to the ceiling over the grand stairs, while 
a straight stair will extend up to the first open 
stage of the tower about 100 ft. from the ground (see 
Fig. 1, pee 36 ante). From each corner pavilion 
there will be circular stairs leading from the gallery 
to the roof. The flat roofs of the main building 
are generally supported by a sytem of iron lattice 
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girders; the clerestory roofs are supported on iron 
ribs and latticed iron purlins. The roofs of the 
great domes will be supported entirely on iron, 
except the flat parts covering the square spaces 
around the domes, which are framed with wooden 
rafters. The flat roofs of the annexe will be sup- 
ported on wooden posts and girders, and the pitched 
roofs on combination wood and iron trusses. All 
portions of the roof, except that occupied by sky- 
lights, will be covered with 1l-in. by 6-in. dressed 
and matched flooring, while the flat roof over the 
low sections of the main building will have a double 
sheathing of roof boards laid diagonally. 

Most of the framing timber, joists, studding, 
rafters, flooring, &c., is of common white pine. 

All the foundations are of crossed timbers rest- 
ing on footings of plank, no plank being less than 
3 in. thick and 8 in. wide. The ground is exca- 
vated to varying depths below, and over the area 
of the footings, and is covered with a layer of dry 
sand rammed firmly in place. Three-inch planks 
are then spiked tothe cross-timbers with six 2-in. 
spikes, or they are bolted together as shown on the 
details (see Figs. 2 to 12, page 37 ante). On top 
of the plank footing the foundation timbers are set 
and drifted or bolted together. 

All the main posts and uprights of the building 
are carried down to the foundations. The posts 
supporting the first-floor girders and joists are set 
directly on the foundation timbers, and are braced 
and tied together. Where the nature of the foun- 
dations makes it necessary to use posts of an unequal 
length, before the girders are set, the tops of 
the posts are levelled, so that all the joints butt 
closely together. There will be tied connections 
between girders and posts, all made with splices of 
2-in. plank spiked on each side. Where girders 
butt against posts that rise above the first floor they 
rest on 4-in. timbers bolted to the posts, and they 
must be tied together and to the uprights with 
sections of plank nailed in place. 

The general construction of all the piers, 
pilasters, &c., forming the exterior, is a system of 
posts resting on the foundations supporting the 
ends of the ground-floor girders, and carried up to 
support the framework of the galleries and the 
roofs. The main posts in the south and west sides 
of the building are of iron. The spaces between 
the posts are filled in with framework of studding 
resting on a plate or sill on the top of the ground- 
floor joists. In general, the studding is 2 in. by 
12 in., cut into sections by plates at the height 
shown on the details. The framework of studding 
posts, &c., is braced together by a system of 
diagonal cross-braces extending from the inner to 
the outer face of the walls. As a rule the out- 
side and inside surfaces of the studding is sheathed 
with 1 in. by 8 in., spaced 8 in. apart, running 
diagonally, and firmly nailed to every bearing. 

The entire surface of the roofs, except that 
shown as skylights, the cornices and other projec- 
tions from which the water flows from the roof, and 
the washes of all cornices from which the water 
flows to the face of the building, is sheeted with 
1 in. by 6 in. dressed and closely driven matched 
flooring boards. All the flat roofs of the low 
colonnade story surrounding the main building are 
double sheeted, the boards running diagonally and 
opposite at an angle of 45 deg. 

As a rule the vertical walls of the clerestories 
which rise above the cornice line in the main build- 
ing, are sheeted solid as specified for roofing. The 
framework of the towers flanking the north and 
east porticos follows in general construction that 
adopted for the rest of the building. The various 
floors of these towers are fitted with floors of 1 in. 
by 6 in. as used for the roof. The framework of 
the corner pavilions is also similar. 

The inside face of all the walls, piers, pilasters, 
&c., from the ground-floor line up to the underside 
of the louvre slat openings in the clerestories, and 
all the ceilings of the low colonnade surrounding 
the main building, and all plaster-covered surfaces 
on the interior walls or ceilings of the open 
porticos and loggias, as well as the wooden frame- 
work of the square pavilion from which the three 
domes rise, and generally all internal surfaces, are 
furred with l-in. and 2-in. furring strips spaced 
16 in. apart from centre to centre, and firmly 
nailed in place to receive the plaster. 

All the exterior walls, and a large portion of the 
interior, such as cornices, capitals, architraves, 
gallery fascia, &c., will be coated with suitable com- 
positions. On the plain surfaces of the interior 
walls and ceilings, plaster will be laid on wooden 
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lathing to match in colour with the composition 
from which the moulded cornices are made. 

The material used for the exterior covering will 
be fire and waterproof, and made in sections of 
sufficient strength to span the distances required 
by the framing of the building, and of sutfticient 
durability to resist the effects of the atmosphere 
and the strains to which it would naturally be sub- 
jected in the use to which it will be put. It will 
be modelled or cast to represent the various treat- 
ments of stone. The covering of the base surround- 
ing the building up to the height of 5 ft. will be of 
an exceedingly hard material, stiffened at the back 
with wood or metal lath. 

After the work is in place all the joints, crevices, 
interstices, &c., will be filled solid with the same 
material, so that the whole work, when completed, 
will be a perfect representation of a cut stone 
building. The covering, when completed, will be 
thoroughly painted. 

The engravings we publish this week are further 
details of the flat galleries around the main struc- 
ture on the south and west sides, where the colon- 
nades are omitted. The construction is of the same 
character as the corresponding details for the other 
sides of the building ; the outer walls are framed on 
iron posts and filledin solid, except for the windows, 
see Fig. 33. Fig. 34 is a plan of the horizontal 
framing at each end, the corresponding framing for 
the central portion being arranged as-in Fig. 42. 
Figs. 35 and 36 are diagrams of the transverse and 
lateral arched tracing of the galleries, and Figs. 36 
to 38 are diagrams of the girders used in the hori- 
zontal framing Fig. 34. Fig. 41 is a view showing 
the method of supporting the longitudinal girder 
carrying the inner end of the framing, Fig. 42, that 
abuts against the gable end of the three main arched 
ribs, and Fig. 43 to 46 are diagrams of the girders 
used in the framing. Fig. 40 is a diagram of the 
cross-section of this end gallery, showing the outer 
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and inner posts, and Fig. 47 is a detail of the junc- 
tion piece between the posts P, the longitudinal 
girders R and S, and the main arched rib. 


(To be continued.) 


LITERATURE, 


ise area 
Les Nuuveaux Moteurs a Gas et a Pétrole. Par M. 
Gustavr RicHarp, Ingénieur Civil des Mines, Membre 
de la Société d’Encouragement. Paris: Vve Ch. 
Dunod, Editeur. 
THE above work is an extension of one on the same 
subject issued by the author in 1884. Since that 
date much has been accomplished. Then the Otto 
patents held the field, almost without a competitor, 
but at the present time not only have these patents 
expired, but successful engines working on entirely 
different systems are becoming commen. More- 
over the important advance of working such engines 
with Dowson gas has only come into use within 
the last few years, and finally the whole tribe of 











petroleum engines may be said to have been devised 
since the publication of M. Richard’s first work. 
The author was therefore well advised in bringing 
out a new edition of his valuable compilation, which 
appears to have been thoroughly brought up to 
date. The work opens with a short historical 
account of the development of the modern gas 
engine, in which, as throughout the rest of the 
volume, the author appears to hold a brief for Otto. 
Indeed, even in his preface he re-asserts Otto’s 
claims, dwelling with peculiar emphasis on the sup- 
posed advantage of retaining a large portion of the 
burnt gases in the cylinder after exhaust, to di- 
lute the incoming gases. M. Richard has no doubt 
theauthority of a British Court of Justice on his side, 
but most unbiassed engineers in the country held. 
we believe, that the evidence at the trial pointed 
to a different conclusion, and this adverse view is 
borne out by the fact that the most economical 
engine, of which there has been a public trial, expels 
practically all of the burnt gases before admitting 
a fresh charge. 

In Chapter II. a useful account of the important 
experiments of Messrs. Mallard and Le Chatelier, 
Witz, Slaby, Dugald Clerk, and others, is given, 
and contains practically all the results of use to 
designers, and in a résumé of the general principles 
involved it is pointed out that but little is gained 
by diminishing the loss to the walls, if, as 
frequently happens, a nearly equal amount of heat 
to that saved thus is carried away by the exhaust 
gases. In Chapter III. an account is given of the 
principal varieties of non-compression engines, 
but these being little used in practice, call for 
little remark, the plan being only worth adop- 
tion in the smallest motors. Chapter IV. deals 
with a class of engine of considerable theoretical 
interest, viz., engines which work in a similar 
manner to an ordinary hot-air engine, and fitted 
either with or without regenerators. This type of 
engine suffers from the complication and excessive 
size and weight of its parts compared with the 
power developed, and has not accordingly met with 
much favour. In Chaper V. the discussion of en- 
gines of the Otto type, or those derived therefrom, is 
commenced, and in its development constitutes the 
major portion of the remaining volumes, illustrated 
by numerous engravings, both in the text and in a 
separate volume of plates. The results of several 
trials of engines are given in full, including those 
of the Society of Arts in 1888. These trials, which 
were noteworthy for the care with which they were 
carried out, were remarkable for the success of 
the Atkinson gas engine, which, though it suffered 
from the disadvantage of small size, yet proved 
the most economical in the use of gas. This 
motor M. Richard has treated with scant justice 
throughout his work. Referring in one place to 
the differential engine of the same inventor, he 
objects, not without reason, to the high compres- 
sion used, but in reference to these trials, where 
the Atkinson engine worked with a compression of 
50.30 lb. absolute only, as compared with 76.3 1b. in 
the case of its most formidable opponent, this cir- 
cumstance is passed over in silence, the author 
contenting himself with deprecatory remarks on 
the weight and complication of the Atkinson 
engine. This charge of complication reads badly 
in view of the fact that the engine showed a 
mechanical efficiency of 85 per cent., which is pro- 
bably as high as that of most steam engines of the 
same power, and was only about 1 per cent. lower 
than that of the best of the competing gas engines, 
which was of considerably larger size. The major 
portion of the second volume is devoted to a dis- 
cussion of the many modifications which have been 
proposed at various times, in the details of the 
distributing, lighting, and regulation gear, &c., of 
gas engines. Many of these are of remarkable 
Ingenuity, which at times is only excelled by the 
complication of the devices in question. Many 
inventors, indeed, appear to find a great difficulty 
in putting their ideas into simple shape, a problem 
which, no doubt, usually requires greater mechani- 
cal ability than to design a more complex method 
of doing the same thing, in spite of the bewildering 
appearance of the latter. In this matter of sim- 
plifying the mechanism of the gas engine and 
rendering it a practical machine, no firm has done 
more than Messrs. Crossley Brothers, and their 
work receives full recognition throughout. The 
most interesting section of this volume, however, 
deals with the use of producer gases in gas engines, 
a problem which has been so successfully tackled by 
Mr. Dowson and Messrs. Crossley Brothers. This 


subject is of increasing importance, and quite re- 
cently we described in our columns a fine plant 
working on this system erected by Messrs. Crossley 
at the mills of the Severn Tweed Company, Newton, 
where the expenditure of anthracite coal amounted 
to barely 1 lb. per 1 horse-power per hour. The 
chapters which M. Richard has devoted to this 
question will, therefore, be well worth reading. In 
view of the promising future of this system he has 
not confined himself to a description merely of 
those gas producers which have been found to 
answer this purpose well, but has also described 
other forms, which appear to him likely to prove 
effective when tried, either with or without modifi- 
cation in detail. Of these very full descriptions 
are provided, rendering their peculiarities easily 
intelligible. 

In the third volume the subject of petroleum 
motors is taken up. Commencing with a descrip- 
tion of the nature and composition of the various 
oils known under the name of petroleum, the 
author points out that much of the difficulty 
which has been experienced in producing a prac- 
tical engine has arisen from the very great diffe- 
rences in composition of various oils. A series 
of tables, compiled from the results of M. Sainte- 
Claire Deville and others, bring out these differences 
very clearly. The most successful builders of 
petroleum motors have adopted the plan of spray- 
ing at each stroke of the piston a sufficient quan- 
tity of the oil to serve for the next stroke. This 
spray is thoroughly mixed with air, and it is then 
heated in a suitable receptacle till it is turned into 
a true gas, after which it passes to the engine. 
For large powers, however, M. Richard holds that 
it is necessary to make use of a regular producer, 
such, for example, as the Pintsch apparatus, which 
will turn large quantities of oil into gas. He has, 
therefore, described a number of these oil gas 
plants. 

An appendix to the volume deals with the most 
recent inventions in this type of motor, and the 
work is thus brought thoroughly up to date. 

Taking a general review of the work as a whole 
it appears calculated to prove extremely valuable 
to the inventor or manufacturer in enabling him 
to rapidly ascertain whether any improvement that 
may occur to him is really new and untried, or 
whether it is likely to be an infringement of some 
patent or other. The very copious supply of 
engravings, both in the text and in the volume of 
plates, renders this comparatively easy, certainly 
much more so than looking through the original 
patents. From a practical point of view it is to 
be regretted, however, that these engravings have 
so-frequently been direct reproductions of the 
patent drawings rather than of the working draw- 
ings from which the machines are actually built. 
In many cases there is considerable differences in 
details between the two, though, of course, the main 
features of the inventions are to be found in both. 
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WAGES IN THE SHKERNESS DockyarRv.—An Admiralty 
order has been issued revising the rates of pay of leading- 
men of trades in Sheerness Dockyard. The pay of lead- 
ing-men of engine- fitters, ship-fitters, bcilermakers, 

tternmakers, coppersmiths, and founders is to be from 
Be. 6d, to 9s. 6d. per day, the maximum being attained 
after six years’ service. Leading-men of plumbers are to 
be paid from 6s. to 6s. 9d. per day; leading-men of 
joiners, from 6s. 6d. to 7s. per day; leading-men of 
painters, from 5s. 6d. to 6s. 6d. per day ; leading-men of 
riggers, from 6s. to 6s. 6d, per day; leading-men of 
labourers, from 4s. 6d. to 6s. 6d. per day; leading-men 
of sailmakers, from 5s. 6d. to 6s. per day; and leading- 
men of storehouses, from 7s. to 7s. 6d. per day. The 
number of inspectors of shipwrights, who are salaried 
officers, with a maximum of 1501. per annum, has been 
reduced by one-half, and chargemen of ae at 1s, 
per day in addition to their ordinary pay (from 5s. 2d. to 
5s. 6d. per day) substituted. Most of the leading-men 
gain an increase of 6d. per day. The number of esta- 
blished workmen (who are entitled to pensions on attain- 





ing the age of 60) has been fixed at 664, this being just 
over one-third the actual number of men employed. 
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COAL-WASHING AND SEPARATING PLANT AT ZOLLERN, NEAR DORTMUND. 
CONSTRUCTED BY MESSRS. SCHUCHTERMANN AND KREMER, ENGINEERS, DORTMUND. 








Fig. 7. Section A.B. 
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Owrnc to a fire which took place last summer at the! mm. to 10 mm. (0 in. to % in.) ; second, nuts in four 


Gelsenkirchen-Bergwerks-Actien-Gesellschaft at Zol- 
lern, near Dortmund, destroying the existing coal-wash- 
ing machinery, the erection ofar ew and improved plant 
was at once decided upon, and to avoid a similar 
catastrophe in future, the new works were planned to 
be as nearly as possible fireproof, with iron columns, 
girders, and roofs, and arched floors in place of the 
usual wooden structure. Only the coke-tower, in 
which part of the old material was utilised, was 
built again in wood. The work was commenced in the 
autumn of 1890 and completed the following spring. 
The whole was designed and carried out by Messrs. 
Schiichtermann and Kremer, of Dortmund. 

The capacity of these works was fixed for treating 

80 tons of coal from the pit daily, and separating these 
into three sorts: first, washed coking coal of from | 


sizes, viz., 10 mm. to 16 mm. (3 in. to § in.), 16 mm. 
to 2S mm. (8 in. to 14 in.), 24mm. to 45 mm. (1} in. 
to 13 in.), and 45 mm. to 80mm. (1}in. to 3 i) ; and 
third, hand-selected coal in Inmps above 80 mm. (3in.). 

The works are fully illustrated in the accompanying 
engravings. The position of the pit A is shown in the 
plan ; from here the coal is conveyed in little trucks 
to the rotating drum a, into which one truck at a time 
is run, the drum is then set in motion and stops auto- 
matically after it has made one revolution, by which 
the truck is emptied and the coal has been placed on 
the roller screen >, an arrangement patented by the 
makers. It consists of a Square iron frame, sup- 
ported by two iron girders; in the frame are placed 
| longitudinally flat iron bars, while at right angles 
to these and below are placed rollers, the spaces 


thus formed being the screening openings. The rollers 
provided at one end with a chainwheel, are driven 
by a continuous chain. This screen is very durable, 
very effective, and almost entirely avoids the break- 
ing up into small pieces of even soft coal. The 
pieces of above 3 in. go over this screen and drop 
upon the belt conveyor c, Cornet’s type, the delivery 
end of which is hinged, so that it can be lifted or 
lowered to prevent breakage in loading the lumps 
direct into trucks. As the pieces pass along the con- 
veyor they are sorted by hand, while any dust falls 
through the openings in the belt and is carried back 
tothe separators. The screenings from the grate b fall 
into the store tank d, made sufficiently large to equalise 
any irregularity in the coal supply and secure con- 
tinuous working. From this tank a bucket elevator 
lifts the small coal upon a screen /, which separates 
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into small up to 2 in., coarse from in. to 1} in., and 
nuts from 14 into 3 in. Upon the next two flat table 
screens g' and g® a further separation into the four 
sorts of nuts previously enumerated is carried out, 
while smalls under { in. are here again sifted out. 

From these screens the nuts, now free from dust, fall 
with the least possible drop into the washing machines 
i‘ to i4, where minerals are separated from the coal, and 
the washed coal is then conveyed by means of the 
sluices k' to k* to vibrating screens J, where the water 
and mud is separated, and they fall then into the 
hopper tanks m, from where they are loaded into 
trucks or wagons, 

While for the separation of nuts flat screens are 
preferable to any other kind, the small coal under 3 in. 
is treated in a revolving perforated drum 0, into 
which it is lifted by the bucket elevator x. This 
drum produces three sizes of grain } in., }in., and 
§ in., and these are then subjected to the washing 
process upon the machines g! to g*. Provision is made to 
erect three more of these fine corn-washing machines 
in case the percentage of small should make this 
necessary. The coals are now run into the settling 
tanks 7, into which is also rwn the wash water 
from the coarse grain washing machines. Out of 
the tanks the coal is lifted by the elevators s!' 8°, 
provided with perforated poe for the purpose of 
draining off the water. The coal is conveyed to drying 
towers B! B?, and it is here distributed into the dif- 
ferent departments by means of the belt conveyors 
U¢t3, When the plant is in continuous working, 


two or three of the large tanks should always be full, 
so as to allow the coal to dry sufficiently before coking; 
the percentage of water most suitable at these works 
being 10 to 12 per cent. C represents a staging with 
rails upon which the coal is carried from the tanks 
to the coke ovens in trucks, or it can also here be at 
once loaded into railway trucks. 
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The mineral substances, separated from the coal in 
the coarse grain washing machines, contain no coal, 
and are at once discharged by means of elevator v 
and conveyor wu into the tank w. Those from the 
fine corn washing machines, which still contain many 
particles of coal, are again washed upon the machine 
Z, where also pyrites, if it is desirable, can be sepa- 
rated, and the minerals then also go to the tank w, from 
where they are lifted by bucket elevator a', discharged 
into tank b', and from | run away in trucks. 

The water from tank r flows back to the pumpc!, 
while the water from the minerals is first run into 
large settling tanks D, owing to the quantity of clay in 
suspension ; but after this has settled, this water is 
also pumped back to the washing machines, so as to 
reduce the water consumption to a minimum. 

For driving the whole plant three steam engines are 
provided ; the engine shown at d! works the drum a, 
the roller screen, and the conveyor, so that this depart- 
ment can be worked independently of the washing 
machinery. The engine f! works the draining ele- 
vators and the belt conveyors in the tank tower, this 
part of the works having to be kept going after the 
washing is finished and until all the small coal is lifted 
out of bank r, as otherwise the elevators would 
become stuck. All the rest of the works is driven by 
engine /, 

The results of working so far have been : 


Per Cent. 

Lump coal above 3 in. ba ss 9.8 

Nuts No. 1, 1 in. to 3 in.... 4.9 

. 2, 14 in. to 1? in. ee 6.8 

a 3, 4 in. to 1} in.... sad Pir 8.8 

” 4, $ in. to § in. ... ne F 8.8 
Coking coal under § in. : 50 

Minerals and coal sludge ... 10.9 

100 


The conditions of the contract for the erection of 
these works were that the washed coking coal should 
not contain more than 6 per cent. of ashes, and that 
the water consumption should not exceed 12 per cent. 
Carefully made observations and analyses have shown 
that the average percentage of ash is 5.6 per cent. and 
the water consumption 11 per cent., while the coal 
from the pit contains 13 per cent. of mineral admix- 
ture. The total cost of these works, including build- 
ings, allironwork, coke towers, and the erection com- 
plete for starting work, amounted to 12,000/. 

Owing toa carefully worked-out disposition of all 
parts, substantial and readily accessible buildings, and 
the adoption of the most suitable machinery, the 
number of men required for the machines, various 
apparatus, and the drying towers, is only three, for sort- 
ingand loading the lump coal five, for loading nuts two, 
and for discharging minerals one, or a total of eleven 
men. 

In conclusion we should mention that Messrs, 
Schiichtermann and Kremer, of Dortmund, are repre- 
sented in this country by Messrs. Elsner and Co., 
Limited, of 31, Lombard-street, London. 








PROPOSED ACQUISITION OF THE OLD 
HULL DOCKS. 


Kineston-uPoN-HvLt has lately been agitated by a 
controversy of serious import to itself, and at the same 
time of considerable interest to every other mercantile 
and shipping community in the United Kingdom. The 
matter will be made clearer when it comes, as it 
almost certainly will come, before Parliament, but the 
question is one well deserving attention at this moment, 
especially as it involves considerations of policy in the 
control and administration of commercial undertakings. 
Put in its briefest form the question at issue is whether 
or not one of our largest and most enterprising railway 
companies shall be allowed to buy up and annex an ex- 
tensive range of docks now existing on the Humber. 
At a first glance there might seem to be no objection 
to, but much in favour of, sucha step. It might be 
argued that railway companies, being the chief carriers 
of merchandise on land, might most fitly under- 
take the import and export of goods by sea. There 
is, however, more than that simple point involved. 
The various docks of this country are by no means 
owned or managed under one recognised method, With 
one or two exceptions, notably the docks on the 
Thames, the principal docksystems are, it is true, owned 
and administered by Trusts, Dock and Harbour Boards, 
Commissioners, or other public representative bodies. 
But other docks, those of London especially, are in the 
hands of dock companies ; in a few instances railway 
companies are dock owners, and to a small extent there 
are docks owned by wealthy landed proprietors. With 
respect to the first and second olasses there is no diffi- 
culty or controversial question. In the one case 
the administrative board are merely the instruments 
of the general body politic, and it is their aim and 
duty to conduct their business for the benefit of the 
community—not for their own personal advantage. 
The dock companies operate in narrower limits, that 
is, in the interest only of the shareholders; but in 
both cases the motive and the principle are equally 
sound commercially. But when railway companies 
seek to become also owners of the docks they feed or 
serve, many fine points arise for consideration. If such 
a company has virtually created a port by the con- 
struction of docks where none previously existed, and 
no other other docks have sprung up, as has happened 
in more instances than one, the company may be 
credited with having rendered good public service, 
though even so the desirability of allowing such a 
degree of power and monopoly to a private concern 
may be open to some doubt. If, however, profitable 
docks already exist, anda railway company sets up or 
endeavours to set up a new competing system for its 
own sole benefit, grave questions of public policy come 
into view. And this is what has occurred, and is 
sought to be repeated, on the Humber. 

For considerably over a century the shipping trade 
of the Humber was.carried on at docks provided and 
owned by the Hull Dock Company. 4s years rolled 
on and the business increased, this accommodation was 
enlarged ; the company prospered, and the town grew 
with the augmented commerce. The undertaking was, 
of course, not in the hands of the public authorities, 
but it was to its own interest to conduct the business 
on such terms as to attract and encourage shipping, 
and thus indirectly the whole community derived 
benefit. Buta few years ago, more dock space being 
required, and there being ample material for pro- 
viding it, a railway company projected a new de- 
parture, in the direction of dock enterprise. After 
a long and vigorous contest locally and in Par- 
liament, an Act for this purpose was obtained, 
and the Hull and Barnsley Railway and Docks 
were the result. During its as yet brief career 
the venture has prospered, at all events in the amount 
of traffic paw the docks ; but to the disadvantage 


of the old company, and not directly to the benefit of 





the town. The first aim of the railway company was 
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naturally to get all the shipping in its own control, 
both on the water and on the land. To achieve this it 
at once entered into competition with the old com- 
pany, and having an effective railway system to sup- 
port the dock operations, the company was able to 
manipulate its dock dues and charges in a much more 
elastic way than if it had been simply a dock-owning 
company striving after high dividends. In other 
words, with the certainty of subsequently getting the 
traffic over its own line, it could afford, for a time at 
all events, to reduce the dock charges down to a point 
which would irresistibly tempt shipping from the old 
to the new docks. This being accomplished, any loss 
thus sustained could be to some extent, if not wholly, 
made good on the railway, and even if that were not 
done the company could be content with merely 
clearing the dock expenses while securing a larger 
amount of traffic over its railway. That the com- 

any has profited by this policy is certain, but it 
i been otherwise with itsaged rival. For the old 
dock company, having only its docks to rely upon, 
could not play fast and loose with its tolls and dues, 
and as a natural consequence, while its competitor 
has prospered, its position has not only not improved 
but has been weakened. 

For this enterprising policy, the Hull and Barnsley 
Company cannot be blamed, for competition is not 
only legitimate, but as a rule beneficial, but if by 
means of the double-barrelled weapon the company 
possesses, it kills a long-established and useful under- 
taking and creates a monopoly solely for its own 
advantage, it becomes important for the authorities 
and the inhabitants of the port generally to consider 
their own interests. What has been done cannot be 
undone, for the new company is there in possession 
and doing a good business, but it is thought that some- 
thing may be done to avert an aggravation of this 
state of things. The old docks should not be allowed 
to collapse utterly, but it is not easy to determine 
what course should be adopted. The old company can- 
not go on upon the present basis, and it has become a 
question of the transfer of its system. But to whom? 

The North-Eastern Railway Company, the great 
railway company in that part of the country, has been 
watching the development and success of the new 
enterprise with jealous eyes, and now, finding in the 
difficulties of the old dock company an opening for 
itself, it has proposed to take over the whole concern 
and run it itself, of course in competition with the Hull 
and Barnsley Company. The last financial statement 
of the affairs of the dock company was a truly melan- 
choly one, and the terms offered by the North-Eastern 
Company are of sotempting a nature that the dock 
directors have readily entertained the offer. The 
proposal is not precisely an out-and-out purchase of 
the undertaking and works, but an absorption of the 
old company by the transfer of valuable stock in the 
North-Eastern Railway to the present shareholders of 
the dock company, in lieu of their own depreciated 
stock ; thereby, it is urged by the directors, substitut- 
ing, for their benefit, asound and highly remunerative 
investment for a damaged and falling undertaking. 
The acceptance of this offer has been strongly urged 
by the dock directors by circular and other means, 
but although the enchaldons are favourable enough to 
measures which will relieve them of their present 
incubus and put money in their pockets, they are by 
no means unanimous as to this scheme. Such objec- 
tions as exist among them arise, however, for the most 
part, over the proposed terms of transfer, and these 
can, perhaps, be arranged between the two companies, 

Leading men in the port, other than as well as share- 
holders, have vigorously been debating the subject for 
some time past, from a wider point of view than that 
of mere personal interest in shares. Assuming the 

rojected amalgamation to take place, the old docks 
in the hands of the North-Eastern Company would no 
doubt be effectively administered, and with the en- 
hanced dock facilities then provided the port might 
anticipate a yet further augmented trade. The 
strenuous competition, which would then be set up 
between two powerful railway and dock companies, 
would necessarily mean low rates, both in the 
docks and, where they fed the same districts, also on 
the railway, for a time. But as such severe ‘‘ cutting” 
could not go on for ever—the wealthiest concerns can- 
not stand indefinite loss of revenue—it is quite con- 
ceivable that at no very distant period the two com- 
panies might come to certain. terms respecting both 
methods of transit, such as would well suit their 
purpose, and exclude all chance of healthy beneficial 
competition. In any case the cemmedal and ship- 
ping interests would be at the mercy of these two 
strong companies, whose regard for the welfare of 
thecommunity would be quite secondary to the ques- 
tion of concentrating the whole of the trade upon 
their own systems, to be spread abroad in all directions, 
It would not necessarily follow that when once such a 
compact was arrived at, the shipping would continue 
to increase in bulk ; and at all events the town itself, 
whose existence as a port must depend upon its mari- 
time and mercantile operations, would have no voice 
in the matter. Other north-eastern ports are watching 





this controversy with keen interest, and will certainly 
do their best to draw trade from the Humber to their 
own docks; and itis imaginable that a joint monopoly, 
such as is threatened, might contribute to their success 
and to the detriment of Hull. For these reasons much 
doubt is entertained as to the wisdom of the proposed 
arrangement ; but beyond this, it is urged by men of 
influence and long sight, that while making the best of 
the situation which has been allowed to arise, the 
borough itself would do well to take over the old docks 
as a public undertaking by means of a trust or acom- 
mission or other responsible representative body. 
Competition with the private docks would, of course, 
still cane to be met, but there would be no danger of 
a self-interested combination between the two con- 
cerns; the wealth and resources of the community 
would be available in support of the public venture ; 
the benefits that might be derived from the operations 
at those docks would, at any rate, fall to the town 
itself, instead of being appropriated by private indi- 
viduals ; and the administrators, backed as they would 
be by the whole community, could not fail to exercise 
influence upon the entire dock system of the port. 
These are some of the points which have been and still 
are discussed in view of the necessary measures to be 
promoted in Parliament, whichever solution of the 
problem is decided upon, and it may be admitted that 
the subject is one not only of local importance, but of 
interest to all other shipping and commercial centres, 





PRESSURE GAUGES FOR HIGH- 
PRESSURE GASES.* 


By F. BupEnBERG. 


Tuer frequent recurrence of late of more or less violent 
explosions connected with the use of pressure gauges on 
oxygen cylinders appears to have created much uneasiness, 
and even alarm, in the minds of all interested in the 
application of these cylinders for lantern work. In con- 
sequence, pressure gauges in general have been emphati- 
cally condemned; and even by the best authorities, 
lanternists are strongly advised to discontinue their use 
entirely. The great utility of these gauges in enabling 
the manipulator to readily ascertain the exact quantity 
of gas contained in a cylinder is, however, universally 
acknowledged; and, before urging the discontinuance of 
their use, careful inquiries should surely be made to 
ascertain what has been the precise cause ‘of these acci- 
dents, and whether means cannot be found or devised for 
preventing them in the future. In claiming this amount 
of consideration on behalf of these instruments, I would 
plead that, so far as my experience goes, these accidents 
invariably admit of a simple explanation, and are the 
result of either gross carelessness on the part of the 
maker or ignorance on the part of the operator. 

All that is required is that lanternists should assure 
themselves that the gauges they use are properly made 
and fitted for the particular purpose upon the principles 
which are now fortunately nl - understood ; and, if this 
were universally done, I have little hesitation in prophesy- 
ing that nothing more would be heard of these explosions— 
at any rate in connection with pressure gauges. It is the 
special object of this paper to Soom your attention tothe 
necessary safeguards ; but, before entering upon a con- 
sideration of these explosions themselves, it will be 
necessary to give you a cursory description of the con- 
struction and mode of manufacture of pressure gauges as 
practised by my firm. 

A pressure gauge, as used for this purpose, consists 


essentially of a steel tube of elliptical section bent to the | ; 


form of a semicircle, one end being screwed to a boss 
through which the gas under pressure is admitted to the 
tube, whilst the other end is free to move, being simply 
closed by means of a brass cap screwed on to the tube. 
When pressure is admitted to such a tube, the section 
has a tendency to change from the elliptical to the cir- 
cular form, and, in consequence of this action, the curva- 
ture of the tube is reduced. The tube, in other words, 
shows a tendency to straighten, causing the free end of 
the tube to move away from the boss, and the degree of 
this movement indicates the amount of pressure which 
has been brought to bear on the tube. The movement is 
magnified by the aid of a toothed quadrant which is in 
_ with a pinion carrying a pointer, and the latter in- 

icates the pressure on a graduated scale, the whole being 
mounted in the manner shown in Figs. 1 and 2. In 
order to insure accuracy of indication, it is of primary 
importance that all the parts of a gauge be fitted up in 
the nicest possible manner, so as to obtain perfect 
freedom of movement in the various joints and bearings 
without the slightest play in the direction of movement. 
—_ such play or back-lash would be magnified by the 
multiplying gear, and render considerable variations on 
the scale of the dial. A slight back-lash between the 
teeth of the quadrant and pinion is, of course, unavoid- 
able, and in all well-made gauges this is taken up by 
means of a fine spiral hair spring. 

The most important part of the gauge is the tube, and 
the reliability of a mae depends chie y upon the choice 
of the material for the tube, and the care. bestowed upon 
its manufacture and testing. For indicating ordinary 
boiler pressures of, say, about 1001b. per square inch, 
tubes made of copper alloy are ordinarily employed ; but, 
for the high pressures which have now become cnstomary 
in the storage of these gases, gauges with steel tubes are 
nearly always used. Some gaugesare fitted with ordinary 
drawn steel tubes, but these are vastly inferior to tubes 
turned out of solid steel which has been specially selected 
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and is suitable for this purpose. The tubes in all gauges 
manufactured by my firm are bored and turned out of a 
special brand of Sheffield octagonal or pressed steel, the 
tubes being made in a very large variety of shapes and 
strength according to the amount of pressure they are re- 
quired to register, and the conditions under which they 
are intended to be worked. 

For the particular purpose with which we are now more 
immediately concerned, tubes are used which will safely 
stand a pressure of 360 atmospheres without taking the 
slightest “‘set,” the diameter of the tubes before being 
flattened being about 4in., with a wall thickness of nearly 
jain. After the tubes have been turned they are polished 
inside and out, to remove every trace of toolmarks, and 
they are then microscopically examined by light reflected 
from a mirror, any tube showing marks or scratches being 
rejected as unfit for use. The tubes are then carefully 
flattened and bent at a moderate heat, and to perform 
these operations with entire satisfaction necessitates the 
eed experience and skill. Finally, the tubes are 

ardened and tempered, and a great deal also depends 
upon the manner in which these operations are performed. 
The tubes are then again carefully examined, and if 
ved satisfactory they are subjected to a series of tests. 
‘or this purpose each tube is temporarily attached to a 
special testing apparatus, the free end being connected 
with a mechanism which is identical in all its main fea- 
tures with the works of the gauge which the tube is 
intended to fit. The tube is then submitted toa age 
of 360 atmospheres for one hour, or longer if possible, and 
careful note is taken, when the pressure is released, 
whether the pointer of the fac-simile gauge returns to zero, 
Tf not, the tube is rejected and destroyed, a strict rule 
being made never to temper a tube twice, in case the first 
attempt should have proved a failure. The bursting 
strength of a tube successfully completed in this manner 
will be between 7 and 8 tons per square inch, or exceeding 
1000 atmospheres ; but these are by no means the strongest 
tubes that can be manufactured, and we have produced 
gauges which indicate regularly and successfully pressures 
up to 30 tons per square inch, or 4500 atmospheres, being 
nearly forty times the highest pressure employed in 
oxygen cylinders. The tube is next attached to the 
carrier boss, and the cap is screwed on to the free end of 
the tube, the metallic joint at both ends of the tube being 
made by means of a sharp edge projection, which is turned 
on each end of the tube, and beds itself into the material 
of the boss and cap. The multiplying mechanism is next 
fitted up, the several parts being made beforehand in 
large quantities and by special machinery. The gauge is 
then secured in its case, whereupon it is again attached 
to a test pump. The multiplying mechanism is now 
adjusted, so as to give the required range of movement 
to the pointer, and the dial having been temporarily in- 
serted, the scale is marked out point for point by com- 
parison with two large standard test gauges, which are 
periodically tested upon a deadweight frictionless testin 
machine specially constructed for this purpose. Eac 
dial is written by hand, and is subsequently inserted 
into its gauge and secured by means of three screws. 
The pointer is then fastened to the pinion spindle, the 
gauge is completed, and submitted to another final test 
upon the hydraulic test pump. A gauge made in this 
manner will, if fairly used, permanently indicate on the 
dial any pressure with extreme accuracy, and may be 
kept under constant pressure without liability to deteriora- 
tion. 

There are, however, a ape number of gauges in use 
which do not comply with these essential requirements, 
some specimens le upon the market being, indeed, 
very inferior in construction and workmanship ; and, as 
there is little to distinguish these gauges in external 
appearance from efficient instruments, it may be useful to 
indicate a few simple tests by which the grossest faults, 
at any rate, can be discovered by any one. For this pur- 
pose it is only necessary to remove the brass rim and 
glass, and to fix the pauge upon a gas cylinder charged 
to the full pressuré of 120 atmospheres. Before opening 
the valve, lift the pointer over the pin against which it 
rests when there is no pressure on the gauge. By means 
of a pencil, mark upon the dial the exact spot where the 
pointer settles ; then lift the pointer back and open the 
valve. After leaving the gauge under pressure for, say, 
a quarter of an hour, or, better still, half an hour, close 
the valve, release the pressure, and, after again lifting the 
pointer over the rest pin, observe whether the pointer 
comes back to the exact position which it occupied before. 
If there is a perceptible variation the tube has given way, 
and this forms conclusive evidence that the gauge cannot 
be relied upon. <A more rigorous test consists in making 
the same experiment under the maximum pressure to 
which the gauge is marked, say to 250 atmospheres, or 
even to a pressure exceeding this, and any well-made 
gauge will easily stand the test. 

The above tests, which any lanternist may —— 
will suffice to bring to light the worst defects. When the 
gauge is under pressure the — should be gently 
moved both ways, and it should be observed whether it 
invariably returns to precisely the sameindication. Any 
variation would be the result of back-lash or sticking, and 
points to inferior workmanship. 

Having, then, become acquainted with the construc- 
tion and working of these gauges, we will next consider 
the dangers connected with the use of these instruments 
for high-pressure oxygen and hydrogen, or coal-gas 
cylinders, and at the outset we must distinguish clearly 
between explosions which are the result of bursting of 
the tube, and chemical explosions, which are due to the 
firing of inflammable matter in the tube or connections of 
the gau By far the largest number of accidents which 
have hitherto occurred are the result of chemical action ; 
but some of them must undoubtedly be attributed to a 
simple bursting of the tube, due either to bad construc- 
tion or to a defect in the materia] of the tube. In some 
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cases the tubes have been turned out round, or have been 
insufficiently flattened, and, in order to obtain sufficient 
sensitiveness, makers have reduced the thickness of the | 
tube to such an extent, that it has sooner or later burst | 
from sheer weakness. In such instances, the sudden 
rush of gas, under the enormous pressure, into the gauge 
body instantly puts the case under a pressure which it is 
not calculated to stand, and a violent explosion is the 
result, in which the case is generally shattered whilst the 
interior of the gauge may be left fairly intact. An acci- 
dent of this nature is not likely to occur with a well-made 
gauge ; but, as even the best tubes wp ! in the course of 

ears develop defects which could by no _ possibility 
nave been discovered in manufacture, it is, nevertheless, 
advisable to provide every gauge with a protection 
against accidents of this nature. For this purpose the 
best safeguard consists in fitting the gauge case with 
openings, or other free vent, combined with a check in 
the inlet to the gauge. The latter will prevent the sudden 
admission of pressure to the gauge, and any pressure 
which might otherwise slowly accumulate in the gauge 
case will be relieved by the vents in the case. 
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In all gauges manufactured by my firm during the last | 
ho or thereabouts, the vent Ae taken the form of a} 
oose hinged back or valve, which is held closed by means | 
of a cr ar spring. If even a very light pressure is ad- | 
mitted to the case, this valve will be force open, and the | 
pressure is then instantly relieved. The entire efficiency | 
of this safeguard has been experimentally demonstrated. | 
The investigation of the second and more important | 
class of accidents, which are attributable to chemical ex- | 
plosion, is not quite so simple, but the general causes are 
well understood. They are produced by the ignition of 
oil or other inflammable matter in the tube, the heat | 
necessary to effect the ignition being the result of the | 
sudden compression of the air or other gas in the gauge | 
tube and connections. When the valve of a cylinder | 
charged to 120 atmospheres is suddenly opened, the whole | 
of the contents of the connections to the regulator and | 
gauge are instantly compressed to the 120th part of their | 
former volume into the most distant parts of the internal | 
passages, such as the extreme end of the gauge tube ; | 
setting aside the effect which the mixing of the gases will | 
have, the action is similar to what would occur if the con- | 
tents were compressed by a piston. In this way, sufficient | 
heat is set free to raise the temperature of the compressed | 
body of air or other contents to a considerable degree ; 
and this will suffice to ignite any highly inflammable 
matter that may have lodged in the extreme end of the | 
tube or connectior. | 
This may be easily and safely demonstrated by a simple | 
experiment. A straight tube, say, 6 in. or 7 in. in length— 
one end of which is closed by means of a cap, into which a 
piece of tinder or other similarly par tml. matter is se- | 
cured—is attached to a cylinder containing air compressed | 
to, say, 120 atmospheres. By suddenly opening the valve, 
sufficient heat will be set free to ignite the tinder. (Expe- | 
riment showr.) I have even successfully performed this 
experiment with a tube only 44 in. long, and with a pres- 
sure of — 80 atmospheres. Mr. Whitefield (vice- | 
resident of the Manchester Photographic Society) has | 
indly conducted an experiment for me, with the object 
of determining the temperature of ignition of the tinder 


used in this experiment; and he fincs that this is about 
412 deg. Fahr., which, I think, is about the same as the 
firing temperature of an explosive mixture of hydrogen 
and oxygen. If such ignition can be produced in the pre- 


| sence of air only, how much more likely may this not be 


in an atmosphere of oxygen! Let us now suppose that 
traces of oil have been left in the gauge by the maker, or 
that oil which has been used for lu —— the valve of 
the cylinder, or other purpose, has been blown into the 
gauge tube during an admission of gas. If suchagauge 
is applied in an oxygen cylinder immediately after use on 
a fe mre cylinder, and the valve is opened suddenly, 
the heat set free will be sufficient to fire the mixture of 
oxygen and hydrogen in the end of the tube, and this, in 
turn, will ignite the oil in the tube, with the result that a 
violent explosion will occur, owing to the rapidity and 
intensity with which the oil is consumed in the presence 
of oxygen; but even without having hydrogen present, 
the heat evolved by a sudden opening of the valve may 
be sufficient to ignite directly any oil that has gained 
access to the tube. Possibly some of the oil might be 


carried forward by the in-rushing gas in the form of | al 
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spray ; and in an atmosphere of oxygen this would pro- 
bably ignite at a comparatively low temperature. The 
temperature of any oil in the tube may even be mate- 
rially increased by friction resulting from the in-rushing 
gas; or the particles of oil, carried forward with great 
violence, might become heated by friction against the 
sides of the tube and by the sudden impact with the end 
of the age; and all these circumstances would in- 
crease the danger of explosion. 

Since the danger of the presence of oil in these gauge 
tubes has come to be realised, we have discontinued 
the practice of using oil for dividing and testing these 
gauges, pumps filled with water having been adopted 
Instead ; and the greatest care is exercised to prevent any 
oil from coming into contact with the gauge fittings 
during manufacture. Special water pumps are now set 
aside purposely for this work, and the connections are so 
arranged that it is impossible for any workman to screw 
the gauges on to an oil pump without providing himself 
with a special connection for this purpose—all chances of 
a mistake being thus overcome. The pumps themselves 
are fed from the towns main, and, after each test, the 
contents of the pumps are discharged into a white 
enamelled trough, in which any traces of oil can easily 
be detected. Subsequently, the contents of the tube are 
extracted by means of a vacuum pump, and are examined 
for oil. Finally, the remnants are blown out by admittin 
air pressure to the gauge at 100 or 120 atmospheres, an 
suddenly releasing this pressure. In this manner, every 


| thing that human —— can provide is done to mini- 


mise the chances of the tube containing, when com- 
pleted, even the slightest traces of oil. But, in 
spite of every care, the entire absence of oil or other 
inflammable matter cannot be absolutely assured ; and 
even if this were done, there always remains the danger of 
oil gaining access to the tube accidentally when a gauge 
isinuse. Therefore, whilst continuing to exercise every 
care to keep away all traces of oil, the ultimate safeguard 
against accidents of this description must be looked for 
in another direction, namely, by checking the sudden 
inrush of gas to the gauge when opening the valve, so 





that the pressure in the gauge rises gradually, and the 
heat evolved has time to be absorbed by the material of 
the gauge tube. This may be accomplished by opening 
the valve very gently; but, as this gentleness cannot 
always be insured, owing to the frequent stiffness of the 
valves, carelessness, and want of skill, it is indispens- 
able, in order to secure tfect safety, to fit each 
gauge with some means for automatically checking 
the admission; and, whatever check is employed 
for this purpose, it must not require any parti- 
cular attention or manipulation. arious devices 
have been brought out for this purpose: but, of all that 
have come within the limit of my experience, the check 
patented by Mr. W. M. Jackson, of the Manchester 
Oxygen Company, is by far the simplest and best. This 
consists in —— a plug, through the centre of which a 
fine hole has been drilled, into the foot of the connecting 
shank of the gauge. Upon this plug are placed a number of 
alternate layers of copper wire gauze and felt cloth, in the 
manner shown in the illustration, Fig. 1. Another screwed 
plug, similarly drilled with a file hole, is then added, and the 
ternate layers of gauze and felt are compressed between 
the plugs. This packing retards the pressure of the gas, 
even when suddenly turned on; but it does not prevent 
the ultimate admission of full pressure to the gauge. 

I am of opinion that absolute immunity from danger of 
chemical explosions in gauges can be insured by the 
proper use of this check, and it is not too much to say 
that no gauge used for this purpose should be without it, 
or some equivalent device, which has proved satisfactory. 
If a pressure gauge is of sound construction and well made 
and fitted with the adjuncts which I have described, and 
these are kept in proper working order, it may, I think, 
be accepted that such an instrument is absolutely safe, 
and there need be no fear of any accident from known 
causes. The experiment which I have performed before 
you suggests, however, that even without the use of a 
pressure gauge an explosion in the connections is possible, 
provided the end of the passages in the connection is 
sealed and the pressure suddenly admitted. Generally 
speaking, the regulator valve is full open when the 
cylinder valve is being opened, and there is, then, little 
danger of heating in the regulator connection; but 
circumstances might arise in which pressure is suddenly 
admitted with the regulator valve closed, and here the 
conditions are precisely similar to those which exist in 
the cases of gauge chemical explosions. This might, for 
instance, occur if the valve is opened twice in succession, 
the first opening having been sufficient to set the regulator 
to work. 

If the pressure is then released and readmitted sud- 
denly, an ignition might occur in the regulator connec- 
tion. It appears to me that the same thing might happen 
in using a cylinder valve which is not quite true, and 
which is worn to an oval shape in the seating. If 
such a valve is opened, a puff of oxygen sufficient to fill 
the regulator might be passed, followed by a temporary 
closing, whereupon a sudden opening might produce in 
the regulator connection the precise conditions for an 
explosion. These conditions suggest the theory that 
some of the explosions which have been attributed to 
pressure gauges have probably originated in the connec- 
tion of the regulator itself. The danger under considera- 
tion can be minimised by making the connection to the 
regulator as short as possible ; and, generally speaking, 
long passages of any kind between the cylinder valve and 
the regulator or gauge should be rigorously avoided, as 
constituting a decided source of danger; and, wherever 
it is necessary to have along passage, the.end of which is 
or may become sealed, a check should be provided. 

If lanternists would only devote their attention to 
these points, and assure themselves that the principles 
here laid down are carefully carried out, we shall have no 
more explosions ; and my labour in ae this paper 
will have been amply rewarded if it should have the effect 
of arousing the members of this Society, and through 
their medium other lanternists, to the importance of care- 
fully studying this subject. 





French Stream Navication.—The French General 
Transatlantic egy x4 has just doubled its service be- 
tween Marseilles, Colon, and Port Limon. 





SewaGeE PwuRIFICATION AT BIRKDALE.—Major-General 
C. Phipps Carey, R.E., of the Local Government Board, 
recently held a public inquiry at the Town Hall, Birk- 
dale, about the disposal of the Birkdale sewage. The 
lime treatment of the sewage having produced bad re- 
sults, the Southport Corporation obtained an injunction 
ago the Birkdale Local Board for polluting a brook. 

'o remove this injunction the Birkdale Board proposed 
to continue treating their sewage with lime, but carrying 
their effluent therefrom through a pipe sewer into the 
sea. This was opposed by the Corporation of Southport and 
by neighbouring landowners. Dr. E. Frankland, F.R.S., 
of the Rivers Pollution Commission, and Mr. Mansergh, 
M. Inst. C.E., gave evidence for the Southport Corpora- 
tion against lime treatment of the sewage. These eminent 
authorities recommended the ferozone and_ polarite 
process of the International Company, as in their opinion 
it would produce satisfactory results, and would be 
less costly than the methods proposed. After hearing 
this evidence the representatives of the Birkdale Local 

rd withdrew, and after a short deliberation announced 
their willingness to give an undertaking to ddopt the 
International process, a the opposition of the 
Southport Corporation and the other opponents was 
withdrawn. The Birkdale Board have accordingly in- 
structed Mr. Charles H. Beloe, M. Inst. C.E., of Liver- 
pool, the consulting engineer to the International Water 
and Sewage Purification Company, Westminster, to 
repare the scheme in conjunction with Mr, J. H. Fair- 
Come, the surveyor to the d, 
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TueE locomotive which we illustrate above and on| wearing surfaces, The frames are of steel Z in. thick, 
our two-page plate was constructed at the railway | 3 ft. 0} in. apart, and the bogie frames are of the ordi- 
workshops, Christchurch, New Zealand, to the design | nary bar type. All the wheels, with the exception of 
of Mr. T. F. Rotheram, the locomotive superintend- the drivers, which are flangeless, are fitted with a 
ent, for the heavy gradient traffic on the Wellington | water service, which is in constant use, and has given 
section of the line, and is of a type new to the colony. | excellent results. Two pairs of wheels are fitted with 
It has now been running sixteen months on grades of |Gresham and Craven’s sanding apparatus. Care has 
1 in 33 with curves of 5 chains radius, some of these | been taken to reduce as far as possible, the time and 
being reverse curves, and the working load up this | labour which constant attention to lubrication necessi- 
incline is 125 tons, exclusive of its own weight. The tates, and where possible all working parts are sup- 
weight of the engine with tanks and bunkers full and | plied from oil reservoirs, so situated that the syphons 


in complete working trim is 36 tons, distributed as 
follows: 5} tons on each bogie axle (leading and trail- 
ing); 84 tons on each coupled axle. During the time 
this engine has been running it has given every satis- 
faction, and other engines of the same class are in 
course of construction. 

Aswill be seen from the engravings these engines have 
side tanks, and are supported on ten wheels—six 
coupled wheels and a single pair wheel bogie at either 
end, which are compensated throughout into two sys- 
tems, leading and trailing. ‘The leading system embraces 
the leading cone and leading coupled axles, while the | 
two remaining coupled axles and trailing bogie com- | 
prise the trailing system. This practice of thorough 
compensating has been found very desirable on these 
roads, and as a natural result these engines run with 
remarkable smoothness and flexibility, while wear and 
tear of tyres and all wearing parts is reduced to a 
minimum. 

As regards the general arrangement of the framing, 
cylinders, and working gear, chese engines require 
little special description, the chief features being 
clearly shown in the engravings. The boiler is of the 
Belpaire pattern, and constructed of Lowmooriron ,%z in. 
thick, the barrel being 3 ft. 6 in. in diameter inside 
the smallest ring. It is single riveted in the circum- 
ferental joints, with double zigzag rivets in the longi- 
tudinal “butt” joints. The firebox is of copper, and | 
stayed in the usualmanner. Working pressure 160 1b. | 
per squareinch. The cylinders are outside the frames | 
and are 14 in. in diameter by 20in. stroke. The steam | 
chest is on top, and balaneed valves are used. The_ 
‘* Walschearts ” type of valve gear has been adopted, | 
and particular attention has been paid to insure large | 


| 





can easily be drawn when lubrication is not required, 
while the cylinders are fed from a sight-feed lubricator 
placed in the cab. 

The piston-rods and valve spindles are provided with 
metallic packing. Two influx ejectors are carried, one 
on each tank, the waste water being carried down to 
the ashpan, which, we may add, is fitted with per- 
forated doors and dampers. The smokebox requires 
no special mention, except that the chimney, the 


/smokebox front and door are of cast iron. Attention | 
|may be called to the simple brake gear adopted on | 


these engines, and which is clearly shown in the general 
plan. It can be 5 either by hand or steam, both 
acting on one and the same lever. A single adjusting 
nut only is required, and one great advantage in this 
gear lies in the fact that a new block may be placed on 
any one wheel without necessarily renewing the others, 
and without needing any adjustment. 

The following figures show some of the principal 
particulars : 


680 square feet. 


Heating surface in —_.. 


‘. rebox 


740 
124 ,, 
800 gallons 
70 cubic feet 
160 Ib. per sq. in. 


9 
Total... 
Grate area ... oa 
Capacity of tanks... ¢ 

ae coal bunker... 
Working pressure... 3 


%” 9 








Gas at Parts.—The revenue collected in November by 
the Parisian Company for Lighting and Heating by Gas 
amounted to 357,086/., as compared with 356,160/. in 
November, 1890. The aggregate collection in the first 
eleven months of 189] was 2,787,874/., as compared with 











2,753,3691. in the corresponding period of 1890, showing 
an increase of 34,505/. last year. 


CRANLEIGH SewAGE PuriFication.—A Local Govern- 
ment Board inquiry was held on the 14th inst., before 
| Mr. T. Codrington, to consider the application of 
| the Hambledon Rural Sanitary Authority for a loan to 
carry out works of sewage disposal for the parish of 
Cranleigh, the treatment of the sewage on land having 
proved an expensive failure. Mr. C. Nicholson Lailey, 
of 16, Great George-street, Westminster, who had 
prepared the scheme, explained that the method of dis- 
| posing of the sewage was that known as the International 
| system, by which the sewage was first treated in tanks 
| and then passed through polarite filter beds, now rapidly 
| coming into general use. There was no opposition to the 


| scheme, which was considered highly satisfactory. 


MANCHESTER Sure CaNnat.—Arrangements regarding 
the future work on the canal have been made. tween 
| Eastham and the estuary of the River Weaver—nearly a 
third of the entire length of the canal—the works are 
complete, except in so far as it is necessary to flatten the 
banks of parts of the Ince section. The completion of 
this work the company will undertake. Between the 
Weaver and Runcorn the task to be accomplished is of a 
| very delicate character, involving operations in theestuary. 
| This short length will not be let by contract, but is also to 
be undertaken by the company. The cutting between 
| Runcorn and Latchford has been divided into two nearly 
equal sections, of which the resident engineers are Mr. 
Abernethy and Mr. Brooke. These gentlemen are autho- 
| rised to give every information to intending contractors 
who choose to visit the sections during the two or three 
weeks in which Mr. Leader Williams is occupied in pre- 
paring quantities. The contracts will be advertised in 
the early part of February. A long stretch of the canal 
between Latchford and Warburton was nearly completed 
before the recent floods filled the channel with water. The 
work will be finished by thecompany itself in the summer 
months without much difficulty. From Warburton to 
Manchester the entire work is to be let in two sections. 
The a to be made are the same as those given 
above. r. Meade-King is the resident engineer on the 
section between Warburten and Barton, and Mr. Kyle of 
the section between Barton and Manchester. When the 
Committee have completed the system of letting all, or 
nearly all, works by contract, they will have information 
| as to the approximate cost of finishing the undertaking. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 16, 1892. 

Inqurnies for steel rails for the past two weeks foot 
up 70,000 tons. Sales reported, 14,000 tons. Eastern 
mill price, 30 dols. Many companies will place orders 
during the first quarter of the year. Bessemer pig 
is selling at 16.50 dols. at furnace. Steel billets have 
been nominally advanced 50 cents per ton, but buyers 
have not accepted this advance generally. There is 
an active demand in western markets for wagon, 

ricultural implement, and machine shop material. 
The enormous cotton crop has depressed cotton prices 
in the Southern States, causing considerable trouble. 
Orders for 5000 freight cars were placed by 
three companies last week. Within a few days the 
intended construction of 1200 miles of railroad has 
been announced; car builders are quite busy, and 
within two weeks increased activity is :eported at 
locomotive establishments. Prices have not advanced, 
but very low quotations have been withdrawn. Bridge 
builders are generally crowded with work. The in- 
dustrial situation throughout the country is favour- 
able. Preparations are being made for the inaugura- 
tion of many new enterprises in all parts of the 
country. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet tone in 
Glasgow iron circles last Thursday, and at first business 
was slow in the warrant market, with prices easier, but 
in the afternoon there was much activity in respect of 
hematite iron, and 1d. of the early decline of 14d. per ton 
was recovered. Over 10,000 tons of that commodity 
changed hands. Cleveland warrant iron was much de- 
yressed, the continued large input into the public stores 
being against holders. The quotations had a drop of 4d. 
per ton. No business was done in Scotch warrant iron 
and even although the stocks were being largely increased 
the London syndicate still kept on buying up any- 
thing on offer at 47s., or within 44d. per ton of the price 
of hematite iron. The settlement prices at the close were 
—Seotch iron, 47s. per ton; Cleveland, 37s. 6d. ; hema- 
tite iron, 47s. 44d. per ton. The market was extremely 
dull on Friday forenoon. After Thursday’s ‘‘ burst’ the 
brokers seemed to be disposed to pause a little, and so 
only some 1500 to 2000 tons of warrant iron changed 
hands at about the previous night’s closing figures. e 
market was active but weak in the afternoon for Cleve- 
land and hematite iron. A concerted drive was made 
at both stocks with the result that values yielded 
rapidly. Towards the close a quantity of hematite 
iron was thrown on the market, and was purchased 
by a big house on Thursday afternoon. he lead- 
ing ‘‘ bears” covered somewhat freely, and fresh 
**bears” were thrown out by weaker operators. The 
closing settlement prices were—Scotch iron, 47s. per ton ; 
Cleveland, 37s. 44d. (being a difference of 9s. 74d.) ; 
hematite iron, 47s. 14d. Monday’s market was very 
excited during the forenoon under the presure of heavy 
sales of Cleveland hematite iron. A number of orders 
were in the market, which there was good reason to 
believe emanated from influential quarters and might be 
regarded as a preparatory movement toa heavy reduction 
in the price of Scotch warrants. During the course of 
the forenoon meeting‘of the ring (only an hour) upwards of 
50,000 tons of Cleveland and hematite iron warrants 
changed hands. The only buyers were the principal 
‘* bears,” one of whom bought close on 25,000 tons. Other 
houses sold lines of 5000 and 10,000 tons of both classes. 
Not a single transaction in Scotch iron took place, but 
eager efforts were made to get away lines of warrants at 
46s. and 45s. 9d. per ton one month fixed; but no one 
would buy, and towards the close Scotch iron was offered 
at 46s. 1ihd. per ton without finding a buyer—a condition 
of things which had not been previously witnessed for 
over seven months. In the afternoon that support which 
had been so persistently accorded to Scotch pig iron war- 
rants was suddenly withdrawn, with the result that in 
about half an hour from the opening of the market Scotch 
warrants were offered at 42s. 74d. per ton, Cleveland at 
36s. 5d., and hematite iron at 46s, 6d. The event wasnot 
altogether unexpected, as the heavy sales of Cleveland 
and hematite iron in the forenoon seemed to point to some 
such move on the part of the London holders. It was gene- 
rally believed that the syndicate had been badly beaten, 
and few persons on ’Change were in any way sorry at the 
result. For eight months the Scotch warrant market had 
been practically a sealed book to the members of the ‘‘ring,” 
but whether or not it was to be an ‘‘open” market 
thenceforth, that would depend on the manner in which 
the syndicate stood with rd to the stock of Scotch 
warrants. If they still held the situation would not be 
improved in any way. The heavy sales of Cleveland and 
hematite iron on Monday were believed to have been 
made for account of a large locs] house, possibly two 
houses, Itis said that the day’s turnover would not be 
far short of 70,000 or 80,000 tons, and the fall of 3s. 6d. per 
ton would represent a loss of, in round numbers, 100,000/. 
The closing settlement prices were—Scotch iron, 43s. 44d. 
per ton; Cleveland, 36s. 44d. ; hematite iron, 46s. 7 
per ton. Much interest was felt in the pig iron market 
on Tuesday forenoon, in consequence of the severe drop 
in the prices of Scotch warrants on the preceding day. No 
appearance was put <™. or on behalf of, the syndicate 
as buyers, even at the reduction of 4s. per ton, at which, 
however, a small quantity of warrants chan hands, 
and they were also done at 42s. 6d., next week fixed. 
far as Scotch iron was concerned brokers kept clear of 





the market, as they did not seem to see what was the pre- 
cise object of the syndicate. Cleveland and hematite pigs 
were a little firmer, and the former recovered 34d. and the 
latter 1d. on Monday’s decline. There was little interest 
in the proceedings = 3 the ‘‘ring ” in the afternoon market. 
A prominent ‘‘ bear,” however, bought some 5000 tons 
of Cleveland iron, which put the price up to 36s. 10s. 
oes ton. Hematite iron hardened to round 46s. 104d. ,but 

fore the close both markets relapsed two or three 
coppers. No business in Scotch iron was reported, but 
there was a seller at 43s. per ton next week fixed. The 
settlement prices at the close were—Scotch iron, 43s. per 
ton ; Cleveland, 36s. 9d. ; hematite iron, 46s. 9d. per ton. 
There was little animation displayed in any of the deal- 
ings this forenoon; the tone, however, was steady for 
Cleveland and hematite iron. Scotch was unchanged at 
43s., at which price it is that the syndicate may endea- 
vour to kcep it. Still there are some persons who are of 
opinion that alittle patience on the part of the Glasgow 
iron merchants is all that is required to bring about a 
complete collapse of the syndicate. The price of hema- 
tite iron declined to 46s. 64d. per ton, and that of Cleve- 
land to 36s. 5d., but Scotch iron was idle and unchanged 
in price. The following are some of the quotations 
for No. 1 special brands of makers’ iron: Clyde, 
53s. per ton; Gartsherrie and Summerlee, 53s. 6d.; 
Langloan and Calder. 54s.; Coltness, 56s. ; Glengarnock, 
shipped at Ardrossan), 54s. 6d.; Shotts cay! My at 

ith), 54s.; Carron (shipped at Grangemouth), 56s. 6d. 
per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6063 tons, against 2640 tons in 
the oe eg coe | week of last year. They included 190 
tons for the United States, 140 tons for Australia, 325 
tons for Italy, 103 tons for Belgium, smaller quantities 
for other countries, and 4920 tons coastwise. The number 
of blast furnaces in actual operation is still 77, compared 
with six at this time last year. Ordinary iron is being 
made in 48, hematite iron in 23, and basicin six. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores s at 505,654 tons, against 503,669 tons 
yesterday week, thus showing for the past week an in- 
crease amounting to 1985 tons. 


Expected Export Duty on Spanish Ore.—There is an im- 
— prevailing that it 1s intended by the Spanish 
xovernment to place an export duty on iron ore leaving 
the ports of Spain; but it is confidently affirmed that 
the proposal cannot take effect for at least a year, as the 
new Customs duties for the present year have already 
been - justed and will come into force on the 18th of next 
month. 


Coal Trade.—Notwithstanding the general expectation 
of a slackness in the coal trade, the demand is still taking 
away as much as can be produced at present. There is 
practically no business for forward delivery, but all trans- 
actions are of a more or less prompt description. It is 
stated that the imports of nuts into Hamburg recently 
have been in excess of the requirements there, and conse- 

uently producers of nuts for that port are obliged to seek 
or other markets. There is no change in the prices of 
coals, to-day’s quotations at Glasgow Harbour being as 
follows : wack 7 
.0.b. per Ton. 
6 Oe, 
Splint ... 

ain coal 
Steam ... 

Ell 


brisker tone has 


The aot from Ayrshire states that a 
prevailed during the past week, and that there have been 
increased shipments at all the four pcrts, the supply of 

ers 


coal from the pits being now considerable. 

which had to be delayed have been met, and those re- 
ceived from day to day are at once supplied. Wagons 
are more plentiful than they were during the past two or 
three months, so that complaints on that score have 
passed away. Prices still hold firm: House coal, 8s. 6d. 
per ton ; steam coal, 8s. ; triping, 6s. 6d. ; dross (which 
still continues to be a drug), 3s. 3d. per ton—all f.o.b. 
House coal at the pitheads, 10s. per ton. 


Important ome 3 of Coal near Larbert.—After some 
six months’ boring, Mr. William Brown, Kilsyth, has just 
made a valuable discovery of coal at Carmuirs, near 
Larbert, the property of Mr. William Forbes, of Cal- 
lendar. The coals, which are of unusually quality, 
comprise the Virtuewell, Kiltongue, and Drumgray 
seams, with an average thickness of 34 ft. One of the 
Drumgrays is of exceptional quality, lying immediately 
under 20 ft. of freestone. The large area of the field over 
which the coals extend indicates the prospect of a very 
large output. Mr. Brown is making arrangements 'for 
sinking shortly. The lowest seam is forty fathoms from 
the surface. 


New Coal Seam at Bo’ness.—Boring operations have 
been going on for some time at the Snab Pit, Bo’ness, be- 
longing to the Kinneil Coal and Coke Company, with the 
result that a few days ago a seam of excellent smithy coal 
was discovered. It is expected that a new pit will be 
sunk, which will have the effect of reviving the local coal 
trade. This seam is at a depth of nearly 200 fathoms. 


Appointment of Arbiter under the Glasgow Central Rail- 
way Act.—In room of the late Mr. Galloway, engineer of 
the Glasgow and South-Western Railway Company, Mr. 
W. R. Copland, M.I.C.E., has just been mutually ap- 
pointed arbiter in connection with the Central Railway, 
in order to decide all matters in dispute between the 
Glasgow Corporation and the Caledonian Railway Com- 
pany. 

The Re-building of Glasgow Bridge : Estimate of Cost.— 


So | The official estimate of the re-building of Glasgow Bridge, 


deposited in Parliament along with the plans, sections, 





&c., shows the total cost under the Bill promoted to 
authorise the Glasgow Police Commissioners to re-con- 
— the bridge, is estimated at 148,000/. made up as 
ollows : 


New bridge ... 
s, tramway ae 
Temporary bridge ... 
'y tramway 


146,129 18 0 
1,870 2 0 


Total 148,000 0 0 


The new bridge will measure 7.53 chains in length ; the 
new tramway 1 furlong 1.27 chains (double line)‘ the 
temporary bridge 8.50 chains ; and the temporary tramway 
1 furlong 3.18 chains (double line). Mr. George Miller 
Cunningham, C.E., is the engineer under the Bill. 

Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this Institution was held last 
night, when an important discussion on “ Electricity in 
its Relations to Mining” took place, the speakers being 
Mr. Ralph Moore, ex-inspector of mines ; and several of 
the local electrical engineers, Messrs. Mavor, M‘Whirter, 
Rowan, and Jamieson. A discussion on « Pyrometers 
also took place. A paper was subsequently read on 
** Some New Forms of Bends and Junctions in Tubular 
Construction,” by Mr. J. Milne Adam. 


Clyde Navigation.—The quarterly report by Mr. James 
Deas, the engineer to the Clyde Navigation, contains 
much interesting detail of the work done in his depart- 
ment. The total quantity dredged during the quarter 
amounted to 399,568 cubic feet, rather less than in the 
corresponding quarter of last year, and it is shown that 
good progress is being made with the new Cessnock tidal 
and graving docks, with the construction of a seat for the 
new 130-ton crane, and with strengthening and raising 
the level of the Custom House quay wall. 


Office of Master of Works of Glasgow.—On the death of 
Mr. John Carrick, Master of Works, the duties of the 
office were divided between Mr. Whyte, who takes charge 
of streets and buildings, and Mr. M‘Donald, who is in- 
trusted with questions of engineering. The appoint- 
ment of Mr. Thomas Nisbet, C.E., is announced as assis- 
tant to Mr. Whyte. Mr. Nisbet has had considerable 
experience in engineering and architectural works. 


General contingencies 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—An unexpected and un- 
welcome change has this week come over the pig iron 
trade, quotations having dropped considerably. The 
London syndicate is again blamed for this unfortunate 
fact. As is well known the syndicate hold practically all 
the Scotch warrants, and the general impression here is 
that they not wishing to purchase any more at present, 
and seeing that the Scotch ironmasters were sending their 
produce into the warrant stores, they knocked the price 
of warrants down 4s., with a view of preventing the 
Scotch masters continuing to convert their iron into 
warrants. The fall in Scotch warrants took place on 
Monday, but the public stores at Glasgow continue to 
increase. Scotch warrants are now down to 48s. cash, 
and it is estimated that the syndicate have lost by the 
transaction nearly a quarter of a million. Of course, the 
heavy fall in Scotch warrants has had a detrimental 
effect upon the market generally. Yesterday the weekly 
gathering here was large, but there was an almost 
entire absence of business, most of the people on ‘Change 
appearing afraid to enter into contracts, seeing the turn 
affairs had taken. Buyers and sellers alike were back- 
ward, but the latter were in some cases obliged to offer 
No. 3 g.m.b. Cleveland pig iron at 37s. for prompt 
f.o.b. delivery, and even less, and they experienced no 
small amount of difficulty in finding purchasers. The 
lower — of iron were fairly firm, and were 
reported in good demand, but they, of course, were 
affected with the drop in warrants. No. 4 found 
was 36s. 3d., and grey forge 35s. 9d. Middlesbroug 
warrants were nominally 36s, 8d. cash buyers. To-day 
our market was again very much depressed and next to 
no business was done. There were sellers of No. 3 
Cleveland pig at 36s. 9d., and rather less might have been 
accepted by some firms. Middlesbrough warrants 
opened 36s. 8d. and closed 36s. 4d. cash buyers. The 
hematite pig-iron trade keeps steady and firm, producers 
reporting a good demand. About 48s. is the general 
—, for mixed numbers of makers’ east coast brands. 
panish ore is steady, being, if anything, rather firmer, 
Rubio is, however, still obtainable at 13s, ex ship Tees, 
though in some cases 13s, 3d. is asked. 


Manufactured Iron and Steel.—With the 
the steel rail trade there is, if anything, 
ment in these two important industries. Steel rails, 
however, are very flat, heavy sections being readily sold 
at 4/. net at works. Makers of shipbuilding steel are as 
busy as ever they possibly can be, and have not up to 
now been at all affected by the labour troubles in other 
trades. Steel ship-plates are 6/. 2s. 6d. and steel ship 
angles 5/. 17s. 6d., both less 24 per cent. Producers of 
iron bars and iron shipbuilding material are also fairly 
well off for work. Common iron bars are 5/. 10s. ; iron 
ship-plates, 5/. 7s. 6d. ; and iron ship angles, 5J. 5s., all 
less the customary 23 per cent. discount for cash. 

Durham Miners’ Wages.—Yesterday a special meetin 
of the Durham Miners’ Federation Board bell at the 
Miners’ Hall, Durham. The official report stated that 
the Board had placed certain proposals before the men 


exception of 
some improve- 
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throughout the county at the earliest possible moment, 
but owing tosome misunderstanding a few of the pe 9 
objected to ballot on the proposals. The secretary of the 
Board(Mr. W. H. Patterson) thereupon, after consultation 
with his colleagues, decided to call the Board together, 
and the meeting took place yesterday. It was unanimously 
agreed (in order that at a critical period, which involved 
the wages of so 7 thousand men, the Board should 
work in harmony with its constituents) to add another 
proposition to the ballot paper. The new ballot papers 
will bein the hands of the men to-day. It is feared that 
the present attitude of the men in refusing to vote at all, 
unless against a reduction, will, if persisted in, result in 
a general strike in the Durham coal trade. At Murton 
Colliery, Oxhil, Hebburn, and Thrislington yesterday, 
the miners held meetings and decided to return the 
ballot papers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Trades.—Sv far, new orders booked this year 
have been very light, and in the iron trade especially 
there do not appear signs of any pressure of work being 
immediately forthcoming. Best qualities of bar sell the 
most freely, with a fair inquiry for tee and girder sec- 
tions. Many of the foundries are very badly off for work, 
and in the stove grate department a rupture on the wages 
question is not at all improbable. Some good orders are 
coming in for traction engines and agricultural ma- 
chinery for export, and a few of the engineering houses 
arebusy. At the great works employed on Government 
requirements, armour plates, guns, heavy forgings, shot, 
&c., the greatest activity prevails as yet, all the plant 
being fully employed, but the demand for heavy 
marine forgings shows weakness, and this is giving rise to 
some little uneasiness. The heavy steel trades hold up 
much better than the iron on account of the continued 
call for all classes of railway material of the best descrip- 
tion. Quotations are as follow: Best engine tyres, 
12/. 10s. and upwards for exceptionally large sections ; 
carriage and wagon tyres and springs, 10/. ; axles, 62. 10s. 
Coke is in plentiful supply and cheap as compared with 
a few months ago, enabling Siemens converters to quote 
from 6J. 5s. to 6/. 7s. 6d. per ton for billets and slabs, and 
Bessemer makers 5/. 17s. 6d. to 6l. for guaranteed carbons. 
Some of the tubemakers state that they are unable to over- 
take their orders, and in boiler plates and flues there is 
steady businessdoing. Itisexpected that very shortly heavy 
lines may be expected from South America, Iimprov 
business with South Africa and Australia_is assured. 
What spring requirements for the north of Europe will 
be are not yet known. 


Coal and its Prospects.—No reply has been given as yet 
by the coalmasters to the proposals of Mr. Pickard, the 
principal one of which is that the men shall restrict their 
days of working to five per week. In the mean time other 
agencies are at work. The largest consumers of steam 
coal in the locality have secured reductions on their new 
contracts varying from 6d. to 9d. per ton, and agents are 
competin —. for the business. A very slight margin 
wanda induce full supplies of fuel from Derbyshire and 
Lancashire, and consumers are evidently not in a mood 
to pay artificial prices. With these facts before them 
9 owners will think twice before adopting the 
suggestions of Mr. Pickard, and it is not improbable that 
concessions in wages will be asked of the miners. Not- 
withstanding the combativeness of the Miners’ Union 
the market is clearly against them. Another subject 
that is being taken up is one that closely attaches 
to the economical working of the pits. Great losses 
to the mineowners have accrued from the peremp- 
tory manner in which the collieries have been laid idle 
through the refusal of the men or lads to work because of 
some real or fancied grievance, no notice whatever being 
given the managers of any intention to ‘‘ strike.” For an 
offence of this description thirty Orgreave Pit lads were 
this week fined and were informed by the bench that 
— offending after their fashion were liable to be 

ealt with under the Conspiracy Laws, a declaration that 
has attracted much attention on the part of the men, who 
are the greater sinners in this respect. A rather quick 
development of the coal question would not surprise. 
Coke is in abundant supply at 10 per cent. less money than 
ruled in October of last year, but the demand is reported 
to be again increasing on Lincolnshire account. 


Mr. Tom Mann and the Engineers.—Speaking to a large 
meeting of mechanics at Sheffield on Saturday, in connec- 
tion with the Amalgamated Society of Engineers, Mr. 
Tom Mann said he did not believe superannuation 
through the agency of the State would ever super- 
sede voluntary effort in that direction. In the Shef- 
field district the workmen were ea bt a higher 
rate of wages than could have been possible but for the 
action taken by them on trades union lines. Systematic 
overtime was being worked in sixty-one districts, repre- 
senting 39,630 members, or 71.7 per cent. of the total 
membership. There were 65,000 members in the Society, 
but 250,000 outside, and therefore much remained to be 
done. Trades unions had grown very rapidly, but even 
now they comprised only 2,000,000 out of the 8,000,000 
male workers. 





MISCELLANEA. 

Dr. FRANcIscO VALIENTE, one of the leading photo- 
graphers of Central America, is making a collection of 
one thousand views of Central America for exhibition at 
the World’s Fair in Chicago in 1893. 


The Bureau of the American Republics is informed 
that the mines of coal recently discovered in the State of 
Mendoza, in the Argentine Republic, will produce an 





excellent quality of steam coal, sufficient for the entire 
necessities of the country. 


At the annual meeting on January 25 of Messrs. 
J. E. H. Gordon and Co., Limited, electrical engineers 
and contractors, of 11, Pall Mall, a dividend of 30 per 
cent. for 1891 was declared on the paid-up capital of 
50,000/., and a balance of 4535/. was carried to reserve. 


A new departure has been decided upon in the building 
of the cruiser Hermione, recently laid down at Devon- 
rt. Hithertoit has been customary in the dockyards to 
uild the hull without leaving any space for hoisting in 
armour plates, but in the case of the Hermione gaps will 
be left in the hull for this purpose. 


The Spanish Minister of Marine has decided that in 
future Spanish vessels of war shall be armed with Ordenez 
instead of noe guns ; and it is announced that thegun 
factory at Trubia, in the province of Asturias, will in a 
short time be \ to the promp supply of all guns re- 
quired for the Navy. 


The National Telegraph Works Company, Limited, 
are now introducing windows constructed of pressed steel, 
intended to replace the cast iron now frequently used. 
The makers claim the advantage of lightness, strength, 
and cheapness for the new frame, and consider it parti- 
cularly suitable to the colonial market. 


The annual dinner of the members of the Manchester 
Association of Engineers was held on Saturday evening 
last at the Grand Hotel, Manchester, about 120 members 
being present. During the evening the secretary read 
the annual report, which showed the society to be ina 
flourishing condition, both as regards numbers and 
revenue. 


Mr. Davis, Director-General of the World’s Fa" has 
received from M. Antonin Proust, Director of the Fine 
Arts section of the World’s Fair Commission of France, 
an application for 82,000 square feet of wall space in the 
art building, and this amount, large as it is, will probably 
be granted. England and Germany have each asked for 
and been allotted 20,000 square feet, while Belgium has 
secured 8000, Holland and Denmark 3000 each, and Japan 
2000 square feet. According to the architect who designed 
the structure, the art building and annexes will contain 
250,000 square feet of floor and a mile of wall space, so 
that be will doubtless be found possible to meet all de- 
mands. 


The Bureau Veritas gives the following list of the ten 


ed | principal steamship companies in the world arranged in 


the order of their aggregate gross tonnage : 


Steamers. Tons 
1. Norddeutscher Lloyd 66 221,603 
2. British India os As 91 199,096 
3. Messageries Maritimes ... 62 192,631 
4. Peninsular and Oriental ... 48 187,684 
5. Co. Générale Transatlantique 64 165,635 
6. Florio Rubatoino ... 105 161,687 
7. Wilson Line 84 147,162 
8. Hamburg American 44 136,659 
9. Allan Line ... = =: 42 130,156 
10. Austrian Lloyd ... my 76 123,565 


At the meeting of the Institution of Civil Engineers, 
on Tuesday last, Mr. Berkley, President, adverted to the 
death of the Duke of Clarence and Avondale, K.G., 
Hon. M. Inst. C.E., and stated that on his motion, 
seconded by Sir Benjamin Baker, K.C.M.G., a resolution 
of condolence had been passed in the following terms: 
‘That the Council desires to offer respectful sympathy 
to their Royal Highnesses the Prince and Princess of 
Wales, in the loss they have sustained by the death of 
their eldest son, under extremely sad circumstances, and 
to express the earnest hope that strength and fortitude 
may be extended to their Royal Highnesses and to the 
other members of the Royal Family.” This resolution 
was adopted by the meeting in solemn silence, all present 
standing. 


The railway mileage of the world at the end of the year 
1889, the latest date for which statistics have been pre- 
sented, was placed at 370,143 miles. Of this the United 
States had 161,319 miles, or nearly 44 per cent. The 
increase of mileage in this country in the two years that 
have passed was 6 per cent., and if we may assume that 
the aggregate increase in other Jands has been as great, 
we find the world’s railways at present to measure 
392,000 miles of main lines, of which the United States 
has 171,000 miles. As the construction in this country 
during the last two years was much less than the average 
for several previous years, while in some countries of the 
old world an increase of railway building has been noted, 
it is probable that these totals are not far from being 
correct. 


The work of preparing for the Chicago Exposition has 
been actively begun in Costa Rica. The President issued 
a decree directing the organisation of a central bureau 
with its head-quarters at the city of San Jose, havin 
branches in all parts of the republic, which was charg 
with the duty of collecting and arranging the best pos- 
sible exhibit of the resources and products of the country, 
as well as all articles of interest which it may be deena 
should be sent to the World’s Columbian Exposition in 
1893. Dr. Don David J. Guzman was appointed as com- 
missioner in charge of this bureau, with a secretary and 
clerks for proceeding at once with the work. There is no 
doubt that Costa Rica, sewer such wealth of natural 
products, will take a front rank among the American 
republics which will be represented at Chicago. 

Cyrus Elder has contributed to The Manufacturer, of 


Philadelphia, an elaborate paper descriptive of the new 
city of Johnstown, which has arisen from the sand and 





débris of the flood of May 31, 1889. Mr. Elder gives 


some very interesting facts to show how prosperous the 
old town of Johnstown was before the flood. The Johns- 
town Savings Bank, for instance, had on deposit on 
May 31, 1889, 780,073.20 dols. So common was it for 
people to own their own homes that, outside of the 
operations of the Cambria Iron Company in this direction, 
the building of houses for rent was an unusual occurrence. 
f the new city Mr. Elder says: “A stranger visiting 
Johnstown now, and knowing nothing of its history, 
would find few traces of its great calamity. There are 
here and there waste places showing the site of former 
dwellings, and the wrecked mansion of Colonel Linton, 
which remains in the condition in which it was left by 
the flood, may still be seen. The new Johnstown is a 
city of unspeakable griefs and dreadful memories ; but it 
is also a city of great industrial activity, indomitable 
courage, and hopefulness for the future.” 


Ina ew recently read betore the Graduates’ Section 
of the Glasgow Institution of Engineers and Shipbuilders, 
Mr. Sinclair Couper gave some particulars of a portable 
electric drilling machine which had been used with much 
success by his tirm. The machine used was perfectly 
self-contained, and weighed 314 lb. in working order. 
The Dagger between the motor spindle and the drill 
spindle, effected a reduction of 16 to 1, so that when 
the former ran at 2000 revolutions per minute the latter 
ran at 125, but a higher spe would, he added, 
improve the machine. The holding power of the 
electre-magnet, which kee the drill up to its 
work was 1650 lb., but this should be increased and the 
soft iron cores, now 2 in. diameter, made larger. In 
practice the best results were obtained by keeping the 
speed of the machine as high as possible and using a fine 
feed. The current used to operate the drill is supplied 
by adynamo, and averages from 12 to 14 amperes at 100 
volts. With the larger current 14 in. holes have been bored 
through 1 in. wrought-iron plates in 14 minutes. The 
great advantage of the class of tools described was, the 
author stated, the fact that they were portable and 
could be taken to the work festendl of having to bring the 
work to them. 


Writing to the Times on the subject of the electrical 
transmission of power from Lauffen, on the Neckar, to 
Frankfort, a distance of about 110 English miles, 
Professor Silvanus Thompson remarks that the trans- 
mission was designed for about 100 horse-power, which 
was taken from the rapids in the river at Lauffen 
» | means of turbines, driving a dynamo-electric machine 
of the “‘ three-phase ” pattern, and transmitted to Frank- 
fort by three copper wires, each less than } in. in dia- 
meter, stretched from pole to — along the route, beside 
the railway, through Hanau, Esselbach, and Heilbronn. 
At Frankfort these wires supplied electric currents to 
10,000 glow lamps, or their equivalent, or to a 60 horse- 
power motor, and an additional number of lamps. By 
means of special transformers the electric pressure was 
raised to the amount, first, of 12,000 volts, then to 
15,000, and later to 30,000 volts, thereby enabling 
large power to be conveyed through the compara- 
tively thin wires, without the great loss in efficiency which 
would have occurred at a lower voltage. For three 
months the result of the elaborate tests applied by, the 
jury of experts under Professor Weber, of Zurich, has 

n anxiously awaited. Now that the tests are com- 
= it is gratifying to know that the prophets of evil 
ave been disappointed. To put it briefly, the final 
result is as follows: When 113 horse-power was taken 
from the river at Lauffen, the amount received 110 miles 
away at Frankfort through the wires was about 81 horse- 
power, showing an efficiency, in spite of all possible 
sources of loss, of 724 per cent. 





Society or Arts.—In consequence of the illness of 
Professor W. C. Unwin, F.R.S., the Howard Lectures 
on ‘‘The Development and Transmission of Power from 
Central Stations,” which he was announced to deliver on 
February 5 and five following Friday evenings, have been 
postponed. 





MINING AND METALLURGY.—In a recent circular it is 
stated that it has ever been the aim and object of the 
Institution of Civil Engineers to promote and encourage 
all branches of engineering. In this respect mining and 
metallurgy have certainly not beeu neglected. The 
minutes of proceedings contain, among other cognate 
subjects, much information relating to coal mining and 
a the ventilation of mines, accidents in mines and 
means for their prevention, the manufacture of iron and 
steel, the dressing of tin, lead, and copper ores, the proper- 
ties of metals, and mining appliances and machinery 
geoniy. At the ordinary reaper | on Tuesday, the 

nd prox., at 8 p.m., a description will be given of ‘‘Gold- 
Quartz Reduction Machinery,” by Mr. A. H. Curtis, B.A., 
Assoc. M. Inst. C.E. This paper cannot fail, it is be- 
lieved, to form the nucleus of a most useful discussion 
especially interesting and valuable at the present time. 

e author deals with the principal crushing and pul- 
verising machines and processes employed in the reduction 
of gold quartz, including an outline of the chief mechani- 
cal processes for gold extraction. He describes succes- 
sively and in detail: 1. Ore-crushers, or rock-breakers. 
2. Crushing-rolls. 3. Stamps. 4. Roller and edge-runner 
mills. 5. Ball pulverisers. 6. Pneumatic processes. 
7. Miscellaneous grinders or pulverisers, not including 
pans; and 8. Grinding and amalgamating pans. As a 
recapitulation the author expresses the belief that the 
Huntington mill and Krom’s rolls are the most important 
fine pulverisers now in use. In illustration of the above 
paper, there is now on exhibition in the libraries a series 
of models of most of the machines described. The Insti- 





tution will gladly welcome additions, 
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Re THE ““ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428, 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. BEAL ) Friday, the 4th day of December, 1891, 
Regr. j between 
“ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued im this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING ” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 


———| permit to be issued or distributed in England a 


Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 


ity | of the Plaintiff Company or otherwise slander or libel 


the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 
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NOTICES OF MEETINGS. 

Tue InsTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, February 2nd, at8p.m_ Paper to be read with a view to dis- 
cussion: ‘Gold Quartz Reduction,” by Mr. Alfred Harper 
Curtis, B.A., Assoc. M. Inst. C.E. At this meeting the monthly 
ballot for members will be taken.—Students’ meeting, Friday, 
January 29th, at 7.30 p.m. Papers to be read: ‘*The Evolu- 
tion of Rotating Projectiles,” by Mr. William H. D. Cleminson, 
Stud. Inst. C.E, ‘*The Manufacture of Forged Steel Projectiles,” 
by Mr. D. Carnegie, Stud. Inst. O.E. 

INSTITUTION OF MECHANICAL ENGINEERS.—The forty-fifth annual 
general meeting will be held on Thursday evening 4th, and Friday 
evening 5th February, at 25, Great George-street, Westminster, at 
7.30p.m. On Thursday the annual report. will be followed by the 
election of the President, Vice-Presidents, and Members of Council, 
and of new members, associates, ahd graduates. The following 
o- will then be read and discussed: ‘‘ Notes on Mechanical 

eatures of the Liverpool Water Works, and on the Supply of 
Power by Pressure from the Public Mains, and by other Means,” 
by Mr. Joseph Parry, water engineer, Liverpool (Thursday). ‘On 
the Disposal and Utilisation of Blast-Furnace Slag,” by Mr. William 
Hawdon, of Middlesbrough (Friday). 

Society OF ENGINEERS.—Monday, the Ist of February, at the 
Town Hall, Westmiuster. The President for the past year, Mr. W. 
N. Colam, will present the premiums awarded for papers read 
during the year. The President for the year 1892, Mr. J. W. Wilson, 
Jun., will deliver his inaugural address. The chair will be taken 
at 7.30 p.m., precisely. 

Society or Akts.—Monday, February lst, at 8 p.m., Cantor Lec- 
tures: ‘‘ Developments of #lectrical Distribution,” by Professor 
George Forbes, F.R.S. Wednesday, February 3rd, at 8 p.m., ordi- 
nary meeting. ‘‘ Dust, and How to Shut it Out,” by Mr. T. 
Pridgin Teale, M.A., F.R.C.S., F.R.S. Professor T. E. Thorpe, 
Ph.D., F.R.S., will preside. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, February 
3rd, at8 p.m., extra-ordinary general meeting, to be held by kind 
permission of the managers at the Royal Institution, Albermarle- 
street. ‘‘Experiments with Alternate Currents of High Poten- 
tial and High Frequency,” by Mr. Nikola Tesla, foreign member. 

GEOLOGISTS’ AssocIATION, Lonpon.—Friday, February 5th, at 
7.30 p.m., annual general meeting of the Association will be held 
in the Mathematical Theatre, University College, Gower-street, 
W.C., when the oy oy and balance-sheet for the year 1891 will be 
presented, and the officers and Council for the coming year 
elected. The President will deliver his address, *‘ The Evolution 
and Classification of the Cephalopoda—an Account of Recent Ad- 
vances.” 
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THE COMPOUND ENGINE IN 
ELECTRIC LIGHT STATIONS. 

In recent issues* we have reprinted two articles 
which have appeared in The Electrical Engineer 
(New York), showing the disappointment which 
in America has followed the use of the non-con- 
densing compound engine in electric light stations, 
In that country the practice of electric lighting went 
ahead of the development of the dynamo, and high- 


speed machines were laid down driven by belting 
from long-stroke slow-moving engines. Very little 
was known of the average power that would be 
required throughout the day, and hence the arrange- 
ments were often made by guess. One engine was 
laid down to do all the work, with, perhaps, a 
second as a stand-by. Often the engine was 
chosen larger than was required, to allow for ex- 
tensions, while in all instances it worked light for 
a portion of its time. In many cases those who 
were responsible had no great experience in me- 
chanical engineeering, and selected motors which 
had a good reputation for economy, without con- 
sidering whether they were suited to the condi- 
tions under which they were to be used. The result 
was, as ‘‘Carleton” remarks (see ENGINEERING, 
page 654, vol. lii.) ‘‘ much to the disgust of the 
shareholder.” The so-called economical engine 
proved very wasteful, and was surpassed by the 
less elaborate simple engine. The cause of this is 
pointed out in the second article, to which we have 
just referred (see page 57 ante), in which it is shown 
that the compound non-condensing engine, work- 
ing at a moderate pressure of steam, cannot ordi- 
narily have its load decreased more than 25 per 
cent. without the pressure in the second cylinder 
running below the atmospheric line. Some time 
before that, however, the low-pressure piston has 
been a drag on the engine, and has reduced the 
effective power by some part of the amount re- 
quired to move it, with its valves, slide blocks, and 
connecting-rod. After the atmospheric line is 
crossed a vacuum is created behind the piston, and 
the reverse pull is rapidly increased. In one ex- 
ample instanced by Mr. Church (page 57 ante) it 
took 120 horse-power to keep the low-pressure piston 
moving. This, of course, is an extreme instance, and 
might have been readily avuided. We are told that 
the steam pipes could not be disconnected, but 
since the engine was engaged on steady work, it 
would surely have been possible to have removed 
the valves in the low-pressure cylinder, and let the 
steam blow directly through. There was practically 
no cushioning with the valves in place, so that the 
engine would not have suffered from their absence. 
But there is another, and a permanent method of 
relieving the vacuum, by fitting air valves to the 
cylinders, opening inwards. These valves prevent 
the pressure falling sensibly below the atmosphere, 
and do away with what otherwise may be a serious 
source of loss. Of course the inrush of air hasa 
prejudicial effect by cooling the cylinder. In the 
case of locomotives it has been proposed to warm 
the air by drawing it through the smokebox, but 
unless the actual products of combustion, possibly 
carrying cinders, were taken, it is doubtful if this 
would have much effect in raising the temperature. 

It was pointed out in our columns some years 
ago* that the effect of reducing the cut-off in either 
cylinder of a compound engine is to increase the 
proportion of work done in that cylinder. Although 
apparently paradoxical, the truth of this is easily 
seen when it is remembered that with an early cut- 
off in the high-pressure cylinder of a non-condens- 
ing engine the whole of the work is doue in that 
cylinder. Similarly, with a relatively very early 
cut-off in the second cylinder, the back pressure 
in the first cylinder may become so great as to 
nearly balance the boiler pressure. It might even 
exceed the boiler pressure. If, therefore, the load 
is to be fairly divided between the two cylinders 
both cut-offs must be varied concurrently. This, 
however, does not get over the difficulty of the 
formation of a vacuum in a non-condensing engine; 
if the volume of steam and water in the high- 
pressure cylinder at cut-off will not more than fill 
the low-pressure cylinder when expanded to 
atmospheric pressure, the latter piston must 
be dragged through a part of its stroke. In 
order to secure this minimum admission, Mr. 
Church gives a very large clearance in the high- 
pressure cylinder and thus provides the amount 
of steam he requires. He makes ‘‘the volume of 
the controlling clearance bear the same ratio to the 
volume of the high-pressure cylinder that the latter 
bears to the low-pressure cylinder.” But in doing 
this he loses the power of governing the engine 
entirely by the cut-off. At light loads the steam 
in the clearance space would run away with the 
engine, did he not check its speed by the compres- 
sion. Fortunately it requires no complication to 
do this. At early cut-offs the single eccentric valve 
gives plenty of compression, with the attendant 





* Page 57 ante and 654 of our last volume. 





* See ENGINEERING, vol. xl., page 330, 
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advantage that it fills the clearance with hot steam, 
and so diminishes initial condensation. This is 
clearly shown by the diagrams, Figs. 3, 4, and 5, 
on page 57 ante. The advantage of this plan over 
the use of air inlet valves is evident. The large 
steam admission to the first cylinder tends to keep 
the work of the two cylinders fairly equal through 
a very considerable range. The compression gathers 
up the surplus steam, and fills the clearance, so 
that when the valve opens the amount admitted 
from the boiler is only that necessary to do the 
work. According to Mr. Church the steam con- 
sumption in one of his engines only increases from 
22.6 lb. to 28.8 lb., as the power is reduced from 
210 horse-power to 50 horse-power. 

The plan of constructing electric light engines 
with ainple clearance and high compression is not, 
however, at all peculiar to America. In the com- 
pound engines built here for central, stations quick- 
running engines with short strokes, plenty of com- 
pression is necessary for quiet working, and this, of 
course, requires considerable clearance. We have 
not heard of any instance in which the clearance 
space has fulfilled the conditions of Mr. Church’s 
rule, but it is often made large enough to prevent 
the pressure line falling much below the atmo- 
spheric line even when the engine is running light. 

The difficulty attending the use of non-condens- 
ing compound engines decreases as the initial pres- 
sure is raised. For as this pressure is raised the 
economical terminal pressure and the possible 
variation in the number of expansions above the 
atmospheric limit, may be increased very consider- 
ably. For instance, with an initial pressure of 
95 Ib. absolute and a terminal pressure of 6 lb. 
(21 lb. absolute) the normal 4.5 expansions can 
only be increased to 6.3, With an initial pressure 
of 165 lb. and a terminal pressure of 30 lb. abso- 
lute the expansions can be varied from 5.5 to 11 
without crossing the atmospheric line. Of course, 
the economical range is much less than this. The 
‘*disgust of the shareholder,” referred to above, 
does not necessarily attend the use of compound 
non-condensing engines in central stations, provided 
that the power unit is properly chosen. If the same 
engine has to provide both for the light and the 
heaviest service waste must occur. But if the engine 
power be divided, as it always is now, into several 
units, it is easy to arrange it so that there shall 
never be more than one running under-loaded. 
Whenever two or more are at work, all but one 
should be working at their best capacity. As the 
demand for current rises about dusk the engines 
are started successively at full steam supply, the 
governor of one of them being set to act in advance 
of the others, and thus to take up the gradual 
variations before the others feel them. In this 
way only one engine out of several works under bad 
conditions, and that not all the time. 

In electric railway power stations this gradua- 
tion of the power is very difficult, and in street 
railways impossible. In these latter it very 
frequently happens that a large proportion of the 
cars are stopped and starting at once. Under 
such circumstances not only is there an immense 
amount of work to be done in setting the cars into 
motion, but the electric motors also give a de- 
creased efticiency, putting a vastly augmented load 
on the engines. It is difficult to believe that the 
compound engine has any advantages under such 
circumstances. 

The reason that light loads are so detrimental to 
steam engine economy wax admirably brought out 
by Mr. Willans in the discussion before the Institu- 
tion of Civil Engineers of Mr. Crompton’s paper 
** On the Generation and Distribution of Electrical 
Energy.” read last year. The experiments showed 
that the amount of steam used per indicated horse- 
power in an engine regulated by a throttle valve 
is constant for all powers, or in other words it re- 
quires the same additional steam to raise the power 
from 20 to 30 horse-power as it does to raise it 
from 90 to 100 horse-power. But this does not 
hold good for very light powers. A 100 horse- 
power engine running absolutely light will indicate 
10 horse-power at least, and will require a far 
larger supply of steam for this power than it will 
do for each additional 10 horse-power. The friction 
through the ports, the initial condensation, and the 
work done against the atmospheric pressure, de- 
mand a very considerable supply. In the particular 
engine on which the experiments were made the 
first 10 horse-power required 587 lb, of water per 
hour, while each additional 10 horse-power only de- 
manded 137.5 lb. Thus when the engine was 





giving off one effective horse-power, it was using 
587 +13.75=600 Ib. of water. It is very seldom 
that an engineer fully realises how costly an engine 
may be when running light. 

A dynamo, like an engine, requires a certain 
amount of power to be expended upon it before any 
return is obtained. The friction ef the journals, 
the current used in excitation, and other losses, have 
to be provided for. If a combined engine and 
dynamo have an efficiency of 80 per cent., then it 
will be seen that the expenditure of steam before 
any useful current is produced is much increased 
beyond the figures given above. Mr. Willans gives 
it as follows : 

587 lb. the cost of running the engine light. 

10 x 13.75=137.5 lb., the cost of exciting the dynamo. 

13.75 lb. the cost of one electrical horse-power. 

The result is the total of 738. lb. for one elec- 
trical horse-power with a very economical non-con- 
densing engine, capable of giving 90 brake horse- 
power. Itis not wonderful that the consumption 
of fuel in an electric light station is always more 
than double that which would be required if the 
load were steady, and is often four times as 
great. Further we have to add to that used 
in the engines the coal expended in keeping up 
steam in the boilers. With careful arrangements 
this can be kept within very low limits. The expe- 
riments on boilers by Mr. B.. Donkin, Jun., and 
Professor Kennedy* show that the steam pressure 
can usually be kept up by 6 lb. to 12 1b. of coal an 
hour. This is nota great addition to the 80 lb. 
required to evaporate the 724 lb. of water that give 
no useful result, but it is very possible for it to be 
greatly increased by leaky flues, radiation of steam 
pipes and the dripping of steam traps. Probably we 
should not be far wrong if we assume that it 
requires 100 1b. of coal per hour to run an 80 
horse-power dynamo light. This amounts to 
17 cwt. a day, and does a good deal to explain the 
‘* disgust of the shareholder” in America, at the 
expense of a station equipped with one or two 
large engines only. 

This consideration of the large amount of fuel 
expended in turning machinery without any useful 
effect does much to wipe away the reproach levelled 
by the advocates of the low tension distribution 
system against the method of working with trans- 
formers fixed in consumers’ premises. When this 
is ——. the light load line remains constantly 
at a fairly high level. For instance, at New- 
castle-upon-Tyne the lightest load on December 
25, 1890, was 15,000 watts, against 170,000 watts 
for the heaviest load, or 8.8 per cent. At the St. 
James’s and Pall Mall stations on December 30, 
1890, the output from 4 a.m. to 4.30 a.M. was 
20,000 watts, while at 6 p.m. it was 400,000 watts, 
that is the light load was 5 per cent. of the heavy 
load. If both stations had been the size of the 
latter the extra electrical horse-power required by 
the alternate current system at Newcastle would 
only have been 20 horse-power, or 47 against 27. 
Assuming that the engines had been of the type 
used by Mr. Willans in his experiments, the steam 
consumption would have been : 


Ib. 
724 
371 
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724 
646 


. . St. James's. 
Turning engine and exciting dynamo 
27 electric horse-power at 13.75 Ib. 


. : Newcastle. 
Turning enginc and exciting dynamo 
47 electric horse-power at 13.75 


1370 

Thus although the difference of power in the two 
cases is 20 electric horse-power the difference of 
consumption is only 275 lb. of steam per hour, or 
(say) 30 Ib. of coal. 

Important as economy of fuel is in an electric 
light station it is very possible to purchase it too 
dearly. When it is remembered that in a station 
like that of the Kensington and Knightsbridge 
Company the average output for the year is only 
12.8 per cent. of the maximum output, it is seen 
at once that on the average seven-eighths of the 
machinery is always standing. The interest on the 
construction of engines, dynamos, boilers, buildings, 
and land is always mounting up, while the depre- 
ciation goes on almost as steadily, for although 
engines do not actually wear out when stationary, 

et they grow old and antiquated. These two 
items of interest and depreciation are exceedingly 





* See ENGINEEING, vol. 1., pages 59, 120, and 592; and 
vol. li., pages 237 and 577. : iia 





heavy, and together equal the total cost of labour 
and coals. If extra money is spent over an engine 
to make it more economical of fuel, then, to render 
this course profitable, the improvement must be su 
great that the saving on three hours’ working per 
day will pay interest and depreciation on its cost. 
Stated thus the problem of deciding how refine- 
ments of construction can be profitably carried out, 
is fairly simple. The solution varies with the price 
of coal and land. When both are dear a small 
economy in consumption, with its attendant gains 
in boiler space and storage capacity, may amount to 
a very respectable sum in a year. Where coal and 


land are cheap money spent in complicated valve 
gears will generally be wasted. While the coal con- 
sumption in electric light stations remains at from 
three to six or more times its theoretical amount, 
there is plenty of scope for economy in other ways 
than matters of engine coustruction. 





COMMERCIAL TARIFFS. 

THE next few days will decide for better or 
worse the commercial policy of the larger half of 
Europe for the next decade. There is, it is true, a 
tendency to temporise in some quarters, and the 
announcement of the temporary continuance of 
some of the existing treaties is not surprising. This 
international conflict, which is being bloodlessly 
fought out, is fraught with issues no less crucial to 
the destinies of nations than those which are 
commonly decided on the battlefield. Countries 
which are taking a leap in the dark with conse- 
querices which, though certain, cannot be foreseen, 
may wellpauseonthebrink. But although the details 
are as yet obscure, therecan now be no question that 
we are on the eve of a commercial revolution of 
unknown extent. The Customs League is so far 
an accomplished fact that France is enlarging her 
concessions in many unexpected directions. The 
French minimum tariff is not, it is true, regarded 
as offering sufficient return to warrant the grant- 
ing of the quid pro quo France demands. At the 
same time, although it is by no means certain that 
the general tariffs will, as has been largely antici- 
pated, be applied to French goods, it is eminently 
likely that a Customs war against France will begin 
in earnest. A good illustration of the attitude which 
is being widely assumed towards France was given 
in a statement made the other day by M. Beernaert, 
the Belgian Premier, who pointed out that Belgium 
(who has, by the way, hitherto been France’s best 
customer) is being driven into the arms of her 
neighbours to the East by the prohibitive tariffs 
that have been put upon her products by France. 
Belgian exports to Germany, already a quarter of 
her entire trade, and under the advantages offered 
her by General von Caprivi, may reasonably expect 
an increase of trade which will justify a liberal mea- 
sure of reciprocity. It is, perhaps, unnecessary to 
magnify the political importance of a commercial 
rapprochement, but the creation of common inte- 
rests may lead to unexpected developments in 
this direction which may well make France 
uneasy as to the wisdom of her economic policy. 
In the same way, notwithstanding the pro- 
posal of the Federal Council that Switzerland 
should, in return for the application of the 
minimum tariff to Swiss imports into France, 
accord to that country the most favoured nation 
treatment, at any rate, fora time; there is no doubt 
whatever that both in the National Council and in 
the States Council considerable opposition will be 
offered to this proposal, most of the members being 
in favour of the application to French imports of 
the Swiss general tariff; while the tendency of 
Swiss feeling in favour of the German union will 
be advanced now the Reichstag has adopted the 
first article of the Commercial Treaty containing 
the most favoured nation clause. As a general 
indication of the tendency of European opinion 
these illustrations possess an obvious importance. 

England is of course necessarily largely outside 
this hurly-burly. . With nothing to give we must, 
of course, be content for any mercies which we 
may receive. English manufacturers, whatever 
their opinions of French policy may be, are glad 
to know that the French Government will accord to 
England the most favoured nation treatment, and 
that the signature of the treaty granting the mini- 
mum to Sweden and Norway (which has yet to be 
ratified by that country) fills up the gap left so long 
as it remained uncertain what was the most favoured 
nation whose treatment would be applied to England. 
The comparison of the old and new tariffs is, of 
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course, a question of detail which is being worked 
out by the Board of Trade. We shall at the same 
time be able to judge to some extent of the work- 
ing of the maximum tariff, which, if not in our 
own case, will certainly come into operation on 
February 1, in those cases in which no overtures 
have been made, as Italy and Portugal, or in 
which any arrangement, provisional or otherwise, 
must be ratified by the French Parliament. Spain 
is making frantic efforts to make the very most of 
the short time remaining, and on both sides of the 
frontier large quantities of goods are blocking the 
railways to an extent which renders it extremely 
doubtful whether they will all be cleared before 
the end of the month. 

The prolongation till the end of June of the 
treaties between Spain and Italy, Belgium, Nor- 
way, Sweden, Switzerland, and probably Austria, 
which has now been definitely decided upon— 
although it will not be gazetted until next month-—— 
of course only postpones the settlement of the 
question. Alcohol apart, the better opinion ap- 
pears to be that a modus vivendi will be established 
between Spain and the Customs League. The 
Spanish Government has adopted a rigidly pro- 
tectionist policy as regards the importation of 
foreign, especially Swedish and German, spirits, 
on behalf of the Spanish distillers. But even in 
Spain there is a determined and influential oppo- 
sition to this policy by a body who, if not free 
traders, properly so-called, are heartily in favour 
of Spain joining the Customs League. The Spanish 
Government proposes to apply the minimum tariff 
to all countries granting Spain the best conditions, 
but there is no indication that it will make any con- 
cessions to France, since in common with Austrian 
and Belgian Governments, it considers the French 
minimum too high to warrant the concessions de- 
manded. But as will be seen, the situation changes 
from day to day, and if the present uneasy feeling 
prevails in France, M. Ribot may feel called 
upon to recede to some extent from the almost 
untenable position he has taken up. There is 
no doubt whatever that the phases of this com- 
mercial war are being watched with the keenest 
anxiety. 

The rumoured proposal to found a Northern 
Customs League, in which France would coalesce 
with Russia and Scandinavia, although resting, as 
yet, on the flimsiest authority, cannot at this junc- 
ture be ignored. There is no doubt whatever 
that if this plan were carried out the united navies 
of the three Powers would make them masters 
of the Baltic, while it would at the same time re- 
lieve them of the necessity of increasing their 
maritime forces or of erecting new fortresses, 
since Copenhagen alone would be quite sufficient. 
The rapprochement already effected between France 
and Sweden and Norway, and, for that matter, 
the Netherlands to boot, is not without a cer- 
tain significance in this connection. It looks, 
indeed, as if the Customs League of Central 
Europe would be met by another combination 
which, if not so formidable, would have to 
be reckoned with. France, isolated industrially, 
would be in a position of such jeopardy that we 
can well believe she would make any sacrifices, 
even at the eleventh hour, to avert such a contin- 
gency. With the hostility of the Customs League 
to deal with, no retreat in that direction seems 
possible. A few minor concessions in any one 
direction will not act as much of a makeweight 
against the industrial boycot with which she is 
largely threatened. On the other hand, history 
and the unwritten on dits of the European Courts, 
alike have long pointed to a more or less com- 
= understanding, both political and industrial, 

etween France and the Northern Powers, which 
may not impossibly indicate the directions events 
are taking, and may, too, leave it an open question 
whether the conflict which is thus beginning in the 
marts of Europe will be so bloodlessly fought out 
after all. 





THE WEATHER IN SOUTH-EAST 
ENGLAND IN 1891. 

THE meteorological data yielded by the observa- 
tions made at the Royal Observatory, Greenwich, 
apply more particularly to the metropolitan dis- 
trict and generally to the south-east of England. 
The following monthly results have been computed 
from data published in the Registrar-General’s 
‘* Weekly Returns of Births and Deaths” for the 
year 1891 : 

















| Mean Amount of | Duration of 
Months. Temperature. Rain. | Sunshine. 

deg. in. | hours 
January 34.1 1.55 | 42.7 
February 88.5 0.04 | 70.7 
March.. 40.3 2.14 | 76.4 
April .. 44.2 0.72 | 113.2 
May .. 50.3 2.70 148.5 
June .. 60.4 0.98 | 162.8 
July .. 60.3 3.40 151.7 
August oe 58.6 3.73 | 127.5 
September .. 59.1 0.81 151.3 
October “* 50.9 4.33 111.8 
November .. 43.1 2.01 324 
December 41.1 2.68 32.8 
Year . 48.4 25.09 | 1221.1 


The data representing a typical or normal year 
have been given in ENGINEERING for January 18, 
1889. 

January, 1891, was very cold, the temperature 
ranging from 12 deg. on the 10th to 50.9 deg. on 
the 28th, the mean being nearly 5 deg. below the 
normal value. The mean temperature of the day 
was below the average, 10.1 deg. on the 2nd, 
10.6 deg. on the 6th, 10.5 deg. on the 8th, 11.8 deg. 
on the 9th, 19.3 deg. on the 10th, 15 deg. on the 
11th, 14.3 deg. on the 17th, 14.1 deg. on the 18th, 
12.9 deg. on the 19th. The month was the coldest 
since 1881, 31.7 deg. The coldest on record, 
23.9 deg., was 1796. Rain, or rather snow, fell on 
17 days, and was only slightly below the normal 
quantity. The duration of bright sunshine was 
greatly above the average, nearly the same as in 
1880, 42.3, while the greatest yet recorded was 
44 hours in 1890. From the 19th to the 31st the 
winds were south-westerly and the air milder. On 
the 20th a wind pressure of 10 lb. on the square 
foot was recorded. In greater London the registra- 
tion of deaths gave weekly rates decreasing from 
29.7 to 22.1 per thousand per annum. 

February, 1891, was remarkably dry, rather cold, 
though there was much bright sunshine. The 
winds were chiefly easterly and light. The mean 
temperature was more than a degree below the 
normal value. On the 21st the temperature ranged 
between 29.7 deg. and 36.4 deg.; on the 27th 
between 32.1 deg. and 62.1 deg. This was quite 
comfortable compared with the coldest February, 
29.1 deg., in 1855. Atmospheric pressure was 
above 30 in. throughout the month. Rain fell only 
on three days, and the quantity was the least on 
record, .04, sameas in 1821. The duration of sun- 
shine greatly exceeded the average; the 27th had 
8.3 hours. The greatest recorded sunshine, 81.8 
hours, was in 1887. The death rate ranged from 
19 to 23.7. 

March, 1891, was wet, snowy, windy, and withal 
1 deg. colder than the normal month. Tempera- 
ture ranged between 59.6 deg. on the 2nd and 
23.4 deg. on the 22nd. The mean temperature on 
the Ist, 2nd, 5th, 10th, 12th, and 22nd was 8 deg. 
to 10 deg. below the normal values. The coldest 
recorded month, 33.9 deg., was 1785. Rain fell on 
17 days, and the quantity was large, but far short 
of the wettest recorded, 3.78 in., in 1836. Sun- 
shine on the 30th scored 7.8 hours ; but altogether 
was deficient, though much more than 45.9 hours, 
the least on record, in 1888. The memorable 
blizzard of the 9th gave a wind pressure of 14.7 lb. 
The death rate ranged between 23.4 and 19.3. 

April, 1891, was cold, dry, fine, and clear, with 
north-easterly winds. The temperature was 3 deg. 
below the normal mean, and ranged between 29 deg. 
on the Istand 66.6 deg. on the 30th. The coldest 
month on record, 38.7 deg., was 1771. Rain fell 
on eight days only, and the amount was the least 
since 1881, 0.62 ; the driest on record, .06 in., was 
1817. Sunshine scored on the 6th, 9.6 ; 17th, 8.8; 
18th, 8.4; 21st, 10.9; 23rd, 12.8; 24th, 11.4 
hours ; and the total duration was nearly normal. 
The death rate ranged between 20 and 21. 

May, 1891, was cold, rainy, and cloudy. The 
temperature was 2.4 deg. below the normal mean, 
and ranged between 80.5 deg. on the 13th, and 
30.9 deg. on the 17th. The mean daily tempera- 
ture was above the average, 8.1 deg. on the 11th, 
9.6 deg. on the 12th, 13.1 deg. on the 13th; then 
below the average, 13.1 deg. on the 16th, 12.4 deg. 
on the 17th, 14.8 deg. on the 18th, 8.2 deg. on the 
19th, 9.2 deg. on the 2ist, 9.5 deg. on the 24th, 
12.3 deg. on the 25th. The coldest month on re- 
cord, 47.5 deg., was 1773. Rather more than the 
usual quantity of rain fell on 18 days. The wettest 
on record, 4.37 in., was 1865. Sunshine was defi- 
cient, but some days were very fine ; the 3rd had 
9.4 hours of bright sunshine, the 7th 9.5, 11th 9.9, 
12th 10,1, 28th 12.5, 31st 13. The least recorded 





sunshine, 111.1 hours, was in 1887. The winds 
were variable. The death rate rose from 25 to 28.9, 
from the effects of influenza and diseases of the 
respiratory organs. 

June, 1891, was dry, and in other respects had 
seasonable weather. The temperature was normal, 
ranging between 41 deg. on the 12th and 84.3 deg. 
on the 18th. Rain fell on 11 days, and there was 
none to speak of from the 5th to 2lst. The driest 
month, 0.24 in., was 1849. Of the finest days, the 
1st had 13.5 hours of bright sunshine, 20th 11.8, 
22nd 11.2; and only two days were without any. 
From the Ist to 12th, 19th to 24th, the winds were 
between E.S.E. and N. ; 13th to 18th, 19th to 24th, 
chiefly from S.W. The mortality due to diseases 
of the respiratory organs and influenza diminishing, 
the death rate declined from 27 to 19. 

July, 1891, had cool, wet, cloudy weather. The 
temperature was 2.3 deg. below the normal mean, 
and ranged between 8.1 deg. on the 17th and 
45.4 deg. on the 28th. The thermometer attained 
81.3 deg. on the 16th. The coldest month on record, 
54.5 deg., was 1816. No rain fell from the 10th 
to 17th inclusive, but 17 days were rainy, and the 
quantity, though excessive, was less than half that 
of the wettest month on record, 7.01 in., in 1834. 
Every day had some sunshine, the 2nd 14 hours, 
17th 12.3 ; though there was a deficiency, the total 
duration much exceeded the least recorded, 95.7 
hours, in 1888. The winds were unsteady, S.W. 
[st to 7th, N.W. 8th to llth, N.E. 12th to 15th, 
S.W. 16th to 24th, N.W. 25th to 31st. The death 
rate ranged from 17 to 20. 

August, 1891, was cool, wet, gloomy, winds 8. W. 
chiefly. Temperature was 3.3 deg. below the 
normal mean, and ranged between 79.5 deg. on the 
14th, and 43.2 deg. cn the 30th. The coldest 
month 'on record, 55.4 deg., was 1817. Rain fell 
on 22 days ; the 2nd had 0.88 in.; and the month 
was the wettest since 1881 ; though the wettest on 
record, 5.38 in., was 1878. Bright sunshine was 
very deficient, no day had so much as the 29th, 


10.8 hours. The month of least sunshine, 1880, 
had only 106.3 hours. The death rate ranged from 
20.5 to 17.3. 


September, 1891, was warm, dry, and bright, 
with plenty of sunshine. Temperature was 1.6 deg. 
above the normal: mean, and ranged between 
82.1 deg. on the 13th and 44.3 deg. on the 16th. 
The thermometer rose daily above 80 deg. on the 
9th to 13th inclusive. The warmest month on 
record, 63.9 deg., was in 1865. Rain fell on 12 
days, {very little during the first 16. The driest 
month, 0.16 in., was in 1865. There were about 
10 hours of bright sunshine on the 4th, 8th, 9th, 
10th, 11th, and 30th, and the total amount nearly 
equalled the largest on record, 153.2 hours, in 1890. 
Winds were south-easterly 9th to 13th, northerly 
22nd.and 23rd, the other days south-westerly. 
The death rate ranged from 15 to 16.3. 

October, 1891, the weather was rather wet, 
though there was plenty of sunshine and medium 
temperature, ranging between 68.3 deg. on the 9th 
and 29.9 deg. on the 31st. The 30th and 31st 
were each 7 deg. below the normal. Rain fell on 
21 days ; 0.77 in. on the 22nd, the reputed wettest 
day of a typical year. The wettest month, 7.65 in., 
was in 1880. Bright sunshine was the most on 
record ; 8.2 hours on the 2nd, 8.4 on the 8th; 
eight days had seven hours each, six days had none. 
Winds were chiefly from 8.S.W. till the 24th, 
E.N.E. 25th to 31st. A pressure of 14.9 lb. on 
the square foot was registered on the 13th. The 
death rate ranged from 15.7 to 17.7 

November, 1891, was seasonable, but wanting in 
brightness. Temperature ranged between 57.4 deg. 
on the Ist and 29.8 deg. on the 25th ; the 19th was 
10.3 deg. warmer than usual. Rain fellon 15 days, 
0.89 in., on the 11th. Bright sunshine was very 
deficient ; 6.2 hours on the 2nd, none on 15 days ; 
the least on record, 29.3 hours, was in 1886. Winds 
were north-easterly till the 7th, 8.S.W. till the 
13th, afterwards variable. A pressure of 31.5 lb. 
was registered on the 11th, about the time when 
the barometer read 28.47 at sea level. The death 
rate was normal, though diseases of the respiratory 
organs were greatly contributing to the mortality. 

December, 1891, was seasonable, though exces- 
sively variable. Temperature ranged between 
57 deg. on the 5th, and 17.3 deg. on the 22nd. The 
3rd, 4th, and 13th were 8 deg., and the 31st, 9 deg. 
above the normal; from the 19th to the 25th, 
9deg. to 16 deg. ; 29th, 10 deg. ; 5th and 30th, 
11 deg. below the average. From the morning of 
the 21st till theafternoon of the 25th, a period of 
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continuous fog, the temperature did not rise above 
the freezing point. Rain fell on 17 days, none 
from the 16th to the 25th. The wettest month, 
5.76 in., was in 1876. There was a fair amount of 
bright sunshine, 5.2 hours’ on the 19th, but the 
most recorded, 36.1 hours, was in 1881. Winds 
were easterly, light, or calm from the 17th to the 
25th inclusive, from 8S. to W. all other days. The 
death rate rose from 18 to 32, due to diseases of the 
respiratory system attributable to the cold and fog. 

The winter of 1890-91 was very cold, with less 
than the usual rainfall, and more than the usual sun- 
shine. The spring was cold, with normal rainfall, 
but marked deficiency of sunshine. The summer 
was cool, rainy, and much wanting in sunshine. 
The autumn was rather mild, normal rainfall, and 
a great excess of sunshine, just making up the 
deficiency of spring. Hence the year had a fair 
amount of sunshine, and a normal rainfall, though 
the temperature was 1.3 colder than usual. The 
year of most sunshine, 1887, had 1401; that of 
least, 1879, 983 hours, 


PRIVATE BILL LEGISLATION. 

Depuctinc the abandonment of certain measures 
which usually takes place even in the earliest stages 
of Private Bills in iceman we find that the 
schemes still to be promoted during the new 
session number 219, which means an increase of 
23 upon last year’s proposals. Of this total 91 relate 
to railways and docks, 38 to gas, water, and elec- 
tric lighting, 16 to town improvements, 12 to tram- 
ways and railways, 5 tocanals, and 45 to general 
and miscellaneous projects. The Bill for construct- 
ing a line between London, Tottenham, and 
Epping Forest, is among the measures already 
dropped. Since Christmas Mr. Champion and Mr. 
Thomas, the examiners, have been engaged in 
examining the various Bills, with a view to ascer- 
taining their compliance with the standing orders, 
and up to the present time they have found little 
occasion to report non-compliance. Indeed, so 
elaborately has the private Bill system been deve- 
loped, that but slight excuses exist for failure to 
observe the orders, and such examples are always 
rare. Ona previous occasion we briefly indicated 
the nature of some of the schemes advanced for 
this year ; but now that the majority have been 
fairly started on their uncertain career, some more 
detailed particulars relating to the principal mea- 
sures will be useful. 

As was the case last year, so this year the Bill 
for extending the Manchester, Sheffield, and Lin- 
colnshire Railway to London occupies the most 
prominent position, and will probably evoke 
another vigorous contest. This is the more likely 
seeing that since last session the Bill has been 
enlarged in regard to the amount of land to be 
taken within the metropolis, and to certain other 
matters, including a new site for the proposed 
station in London. The project, it may be recalled, 
is to complete a through communication to London 
from the company’s authorised railway at Annesley, 
by way of Nottingham, Leicester, Loughborough, 
Lutterworth, Rugby, and other towns, and Quain- 
ton-road, making use from the latter point of the 
Metropolitan (Extension) Line to a station in the 
neighbourhood of St. John’s Wood and_ thence 
through (and beyond) the metropolis. The inha- 
bitants of St. John’s Wood and the adjacent 
districts, together with a section at least of 
the Marylebone Cricket Club, whose  Lord’s 
ground was to be trenched upon, strenuously 
resisted the scheme, and it was after a pro- 
tracted struggle rejected by a House of Commons 
Committee. This result was not entirely due to 
that opposition, but perhaps more directly to the 
opposition of the Great Northern Railway Com- 
pany, based upon a prior working agreement with 
the promoting company. Since then, however, 
negotiations between these two companies have 
taken place, and the differences having been 
amicably arranged, the Great Northern Company, 
it is understood, will offer no further objection to 
the measure. The inhabitants of Hampstead, 
Marylebone, St. John’s Wood, and south, northern, 
and north-western suburbs are, however, as 
strongly opposed as ever to the Bill, and have 
already taken fresh steps to renew the agitation in 
and out of Parliament. One of their grounds of 
resistance is that the new Bill proposes to take, 
instead ‘of 35 acres in London, 105 acres, of which 
60 will be for the terminus; to block up no 
less than 34 streets, and to raze 1129 houses, 








evicting 9520 persons, of whom upwards of 5000 
belong to the artisan and working classes. When 
the Bill came before the examiners a week ago it 
was found that a memorial had been presented, 
signed by Canon Duckworth, Rural Dean of 
Marylebone, Mr. Bedford, churchwarden of the 
parish of St. Marylebone, Mr. E. White, chairman 
of the Parliamentary committee of the vestry, and 
numerous other persons, alleging non-compliance 
with the orders in certain respects. The points 
raised were really only technical. For example, 
the principal allegation had reference to the de- 
posit of plans and sections with the clerks of peace. 
Such deposits had been made with the clerks of the 
peace for the counties of London and Middlesex, so 
far as the proposed extension from Annesley to 
London was concerned ; but it was argued that a 
deposit should also have been made with respect to 
projected lines at or near Pleasley, in Derbyshire. 
The promotors maintained that no such notice was 
required, because those lines were not essential to, 
but were absolutely independent of, the London 
line. On this point and another allegation the 
examiners decided in favour of the Bill, and 
other objections having been withdrawn, the Bill 
was allowed to proceed. The provisional agree- 
ment by which the opposition of the Great 
Northern Railway Company ceases, provides for 
the termination of existing agreements between 
the two companies, and in lieu thereof for the 
mutual interchange of running powers, through 
rates, station accommodation, and conveyance of 
through traffic, so as to maintain the integrity of 
the through services of trains between the systems 
of the respective companies. The fullest facilities 
are to be provided for the public for the inter- 
change of all classes of traflic on and over the two 
railways. Under these altered circumstances, 
despite St. John’s Wood and Marylebone, the pro- 
spects of the Bill are decidedly hopeful. 

Another of the schemes which attracted special 
attention last year, viz., that for extending the 
City and South London Railway from its present 
terminus near the Monument to Islington is 
revived, with certain modifications to remedy fatal 
defects in the original proposal; while the pro- 
moters of the Central London Railway, which was 
authorised last session, running from Shepherd’s 
Bush to the City, seek authority to con- 
tinue the line from the junction of Queen 
Victoria-street and Mansion House-street to 
Liverpool-street Station, at or near the south 
side of Skinner-street, and to raise additional 
capital of 150,000/. Besides these, one or two other 
Metropolitan Railway projects require special 
notice. First is a Bill for a new line between 
Waterloo Station and the Royal Exchange, the pro- 
posal being to extend the London and South- 
Western and the London and Brighton Railway to 
a terminal in the city, commencing by a junction 
between the two systems on the South-Western 
side of Waterloo-road, this section terminating 
in Southwark-street. From that point a second 
section is to be carried over the Thames by a new 
bridge, to terminate near Crooked-lane and Arthur- 
street West. The proposed capital is 2,700,0001. 
in 10/. shares, with the usual borrowing powers of 
one-third. A free footway is to be provided as part 
of the railway bridge. With Waterloo Station again 
as a starting point, another project is for the con- 
struction of an underground line from there to the 
Mansion House, to be worked by cable or electricity, 
capital 540,0001. ; while to the west by a third Bill an 
underground railway from Baker-street, vid Lang- 
ham-place, Regent’s Circus, and Charing Cross to 
Waterloo, is projected, the motive power to be 
cable or electricity, and the capital 1,250,0001. 
Yet another measure seeks power for the con- 
struction of an underground line to be worked by 
means ‘‘other than steam locomotive,” running 
from Hampstead to Charing Cross (with a subway 
to the South-Eastern Station), with a branch to 
Euston, St. Pancras, and King’s Cross Stations. 
The capital in this case is put at 1,500,000/., with 
one-third borrowing powers. A Bill of a different 
order, but of very great importance to London, is 
that promoted by the County Council, the object of 
which is to secure the greater use for pipes and 
wires of the subways already constructed under 
new thoroughfares, by the Council or its prede- 
cessors, the Metropolitan Board of Works, or 
which may hereafter be constructed by the 
Council, and to impose a charge upon such com- 
panies as use the subways for their pipes and 
wires. The apparently never-to-be-finished Black- 





wall Tunnel is again to be brought before Parliament 
by a Bill to extend from August next to August, 
1894, the period for the completion of that long 
projected work. Among the numerous tramway 
Bills there are several relating to existing and pro- 
posed lines in the metropolis, but these, together 
with other London and provincial measures, may 
be treated on a subsequent occasion. It is quite 


evident that the committees of both Houses will be 
very fully occupied this year, and in some instances 
will have to decide projects involving very consider- 
able expenditure. 





THE EARTHQUAKE IN JAPAN. 
By Wo. Sitver Hatt. 

THE earthquake of Wednesday, October 28th, was 
by far the most severe that has been experienced in 
Japan since the great Tokyo earthquake of 1855. 
In fact I am inclined to think that the late one has 
been the worse of the two, but a fair comparison is 
by no means an easy matter, any more than it would 
be to compare an earthquake which devastated 
Derbyshire and Nottinghamshire with one which 
overwhelmed London. 

As mean time is reckoned all over Japan, and as 
there is a difference of about 4 deg. between the 
longitude of Kyoto and of Tokyo, 6.30 a.M. actually 
represents about a quarter before 7 a.m. by solar 
time, and is practically the time when Europeans 
are fortifying themselves for the effort of rising by 
an early cup of tea in their bedrooms, as the writer 
was doing when a severe shock of earthquake was 
felt in Tokyo. The house rocked violently to and 
fro, the hanging lamps swung, not like a pendulum, 
but with a circular motion which did not subside for 
some fifteen minutes, and the water left overnight 
in a washing basin rose and fell at least 3 in., 
measured on the sides of the basin. Many of my 
neighbours rushed out in their night-gear, and some 
were actually made sick by the motion and fright. 
There is some doubt as to the actual time and dura- 
tion of the shock. From the seismological obser- 
vatory the exact time of the first tremor is stated 
to have been 6h. 30 min. 1 sec. 4.M., the maximum 
disturbance at 6h. 30 min. 34 sec., and the total 
duration 7 min. Tokyo is about 139 deg. 45 min. 
E., and 35 deg. 40 min. N. From Tukin, 136 deg. 
15 min. E. and 36 deg. N., telegrams gave the time 
of the shock as 6.40 a.m., and stated that tremors 
continued up to 1 p.m. ; Kyoto, 135 deg. 45 min. E. 
and 35 deg. 0 min. N., 6.38 a.m. ; Numadzn, 138 
deg. 45 min. E., and 35 deg. 5 min. N., 6.40 a.m. ; 
and Toyama, 137 deg. 50 min. E., and 36 deg. 40 
min. N., also reported 6.40 a.m. But these state- 
ments must be received with some reserve until the 
official reports from the observing stations, some 
hundreds in number, have been received and 
collated. 

In Tokyo no damage appears to have been done, 
but at Yokohama, 18 miles distant, the brick 
chimney of the electric light station was thrown 
down, and a rotten old house wrecked. From 
further west alarming and contradictory reports 
began to come in, the only clear point being that both 
railway and telegraphic communication were inter- 
cepted. No news of two trains, which should have 
been near Gifu at the moment, was received for 
some days. Nagoya, Gifu, and Ogaki were reported 
as totally wrecked. These and other reports were 
received with considerable doubt, but each succeed- 
ingreturn proved worse than the last, and it wassoon 
apparent that the neighbourhood of these towns, 
about 160 miles from Tokyo as the crow flies, was the 
scene of an appalling catastrophe, and probably the 
centre of the disturbance. An oflicial telegram from 
Gifu, dated 5th November, stated that out of 182,499 
houses in the whole prefecture, 41,642 had been 
totally destroyed by the earthquake, 14,670 partially 
ruined, and 5,564 burnt, leaving 236,030 people 
homeless. The report up to 2.25 p.m. on the previous 
day gave a total for Sichu and Gifu prefectures of 
7524 killed and 9458 wounded. : 

From Osaka came the news of the collapse of the 
Naniwa spinning mill, where some 800 women and 
children were at work. Twenty-four dead bodies 
were recovered, and four were reported missing, 
besides about 25 wounded. The chimney of the 
house where the Bishop of Exeter and his son, the 
Bishop of Japan, were staying fell in, and they had 
a very narrow escape. Both there and at Kobe 
great damage was done. 

The Tokaido Railway, the only line between Tokyo, 
Kioto and Kobe, suffered severely, and according to 
the latest reports there is still a gap of 28 miles 
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between Nagoya and Ogaki which must be traversed 
by jinrickisha. A week ago about 75 miles were im- 
passable, and it is stated that repairs cannot be 





Fig. 3. Distant PROSPECT OF GIFU. 


| which had sunk considerably for part of its length, 
| we passed one or two villages which had apparently 
| escaped entirely. But as we approached Stouta, 





Our quarters at the hotel were very comfortable. 
As earthquake shocks were constantly recurring, 
no lamps were allowed except the Japanese night- 





finally completed before July next. Between a suburb of Nagoya, shattered bridges, houses, and lights, consisting of a small saucer of oil, and a 


Nagoya and Ogaki are three large bridges. That 
over the Kisogawa, of 1800 ft. long, with nine spans 
of 200-ft. girders on brick piers with double 12-ft. 
circular well foundations ; and that over the Ibikawa, 
of 1000 ft. with five spans onsimilar piers, have all 
the piers broken through above the well foundations. 
The Nagaragawa Bridge, of 1400 ft., with five spans 
of 200-ft. and four spans of 100-ft. girders, on piers 
each consisting of five iron piles 24 ft. in diameter, 
has four piers broken, while one of the abutments 
has subsided, leaving the rails 18 ft. up in the air. 
For the above facts and figures I am greatly 
indebted to the columns of the Japan Daily Mail. 
On November 3, I paid a visit to Nagoya. This 
was just 37 years from the date of the great earth- 
quake by which half Tokyo was destroyed, the 
actual day being the 4th. The thirty-seventh anni- 
versary of a death is treated by the Japanese with 
peculiar respect, and among the superstitious a 
recurrence of the calamity had been predicted for 
that day. After a tedious night journey of nearly 
twelve hours by rail, we found that there were still 
25 miles between Okazaki and Nagoya, which had 


to be covered by jinrickisha. The first signs of the | 


earthquake were sundry fissures in the roads and 
embankments. These were not very large, being 
only from 2 in. to 5in. wide, and partly obliterated 


by the traffic. No doubt there were plenty of others | 
in the paddy fields, but where the ground was soft | 


and plastic they would close again almost as soon 
as formed. But wherever an embankment, even 
of 3 ft. or 4 ft. high, experienced a shake, it would 
yield in the line of least resistance, with a 
tendency to slide off to the right and left, and 
would be prevented from closing by loose stones 
and débris falling between. Except for these fis- 
sures, there was little to remark for some four or 
five miles. At this stage I noted several stone 


torii, or temple gateways, and stone lamps thrown | 


down, and a few old houses destroyed or damaged. 


After passsing the Sakaigawa, the bridge over | 





| small temples became increasingly frequent. 
Fig. 1, page 140, shows the ruins of the post office 
at Nagoya. Fig. 2 is a view of a ruined street, and 
Fig. 3a distant prospect of Gifu. More than half 
Stouta lay in one indistinguishable pile of rubbish 
and tiles. The temple was a total wreck, although 
nearly every other temple in Nagoya escaped with 
but slight damage. 
We took up our quarters in the Shikin-ro Hotel, 
which, except at one corner, had escaped with com- 
paratively little injury, although there were some 





| general survey of the town, the northern part of 
| which had suffered the most severely, fully three- 
| fifths of the houses having fallen. From end to 
'end of the streets the homeless, and those who 
| were afraid to stay in their houses, had erected 
|shelters, some like Indian wigwams, of three or 
| four poles and a little matting, but usually formed 
| of the shoji, or paper screens which serve as par- 
titions in a Japanese house, and are nearly as 


| flimsy as a lady’s fan. These, like the mats for | 
the floors, are invariably 6 ft. by 3 ft., so that six | 


lof them, and two tatami, or mats, would build, 
floor, and roof a house 6 ft. square by 3 ft. high. 
Luckily, the weather was magnificent, something 
like the best September weather in England. In 
spite of their misfortunes the outcasts, who had 
lost everything, appeared happy and merry, as if 
camping out were rather enjoyable than otherwise. 
But the actual destitution is none the less real. 
The police have acted well and promptly in the 
matter of food distribution so far as funds and 
supplies go, but the daily doles of rice in Nagoya 
are but 3 go per individual, while 5 go is the 
average consumption per head. In Nishi-Kasugai 


tiles off the roof, and the plaster walls had cracked | 
in all directions. We spent the afternoon in a) 


thread hanging over the edge, and a few candles, 
| which could be promptly extinguished if over- 
thrown. As a Japanese house is as inflammable as 
achip matchbox, lamps upset have a good deal to 
answer for. I have, during the last two years, 
;seen 1500 houses burnt out in Tokyo, 3000 in 
| Osaka, half of Yokosuka, the Japanese Portsmouth, 
and several ‘‘ minor casualties,” of from 20 to 200 
| houses. In Nagoya the fires which broke out after 
the earthquake were promptly subdued, thanks to 
the exertions of the garrison, and of the prisoners, 
who were turned out to aid. In Gifu, on the 
contrary, and in other places, the houses which 
escaped the earthquake were almost totally de- 
stroyed by fire. 

There was a good deal of variety in the shocks 

we felt while at Nagoya, but none of them were 
as severe as the first one, as felt in Tokyo. 
One was a sort of tremor that set everything 
rattling. Again, about 2 a.m., there was a sharp 
bump, as if the house had stood upon wedges 
|2 in. or 3in. thick, all of which had been simul- 
taneously knocked out, and another at 6.30 a.m., 
exactly a week after the great shock, to the hour, 
| minute, and second, and on the day so long pre- 
dicted, was a shock of similar character, but with 
wedges twice as thick. 

My special object in visiting Nagoya was to note 
the effects of the earthquake on brick and timber 
buildings, and to ascertain, as far as could be done, 
the possibility of averting serious damage under 
similar circumstances. The chief brick buildings 
in the town were the cement factory, which I did 
not visit, the post office, next door to our hotel, by 

| the collapse of which two Japanese were killed, and 
several others, including two foreigners, wounded, 
and which has since been stigmatised by one of our 











district, and in the town of Ichinomiya, the allow- | leading architects as ‘‘a scamped building of the 
ance is only 1 go and 14 go respectively, and un-| worst class, though showy outside,” the boseki 
cleaned rice has to be employed, as the supply is| kaisha, or spinning mill, which is so well described 
very scanty. | by Professor Burton that I cannot do better than 

















146 


ENGINEERING. 


[JAN. 29, 1892. 








quote his account, as follows, and a fourth, which 
I have described later on : 


This morning I went to see the cotton spinning mill. 
The mill is a great brick building with a cellar and two 
floors, and with a tower one story higher, about half way 
from one end of the building to another, and at one side. 

The building is in a torribl wrecked condition. There 
is not more than about half the walls standing, and these 
are cracked, twisted, and half overset. 

Out of 450 people 35 were killed, 113 were hurt more or 


less severely. The doors for entrance and exit are all near | -——- 


the middle of the building, and the tower has crushed 
through all the floors right to the very cellar, just in the 
centre of the crowd struggling to get clear of the building. 
Mr. S. Hattori, the manager of the mill, missed the falling 
mass by only about 2 ft., and escaped scatheless. 

The upper part of the tall chimney has been overthrown. 
On looking at the mass of ruins, the wonder is not that 
some 7 or 8 per cent. of people in the building were killed 
outright, whilst about a third were hurt, but that any 
escaped unhurt at all, for it seems there was not time to 
get out of the buildings before the walls had collapsed. 

It is notable that the earthquake was not particularly 
severe at the spinning mill, Japanese houses near it not 
having been much damaged. 


I extract the following remarks from my own 
report, drawn up a day or two since : 

‘* As regards brick buildings, this is the first 
occasion since their introduction into Japan some 
15 or 20 years ago that they have been sub- 
mitted to the test which it is fair to suppose that 
every building in this country must undergo twice 
or thrice ina century. At Nagoya they have sig- 
nally failed, and if the same test had been applied 
to the existing brick buildings in Yokohama or 
Tokyo, few of them would have fared much better. 
But is this a matter for surprise ? 

‘*In the first place (I am speaking of course 
specially of the buildings which I saw at Nagoya, 
but the cap will also fit elsewhere) they are barely 
as substantial as would be deemed necessary in 
England or other countries where earthquakes are 
practically unknown. 

‘* In the second place, they are built by workmen 
and superintended by foremen who have not the 
hereditary knowledge of their craft which is almost 
as essential a factor as theoretical or even practical 
training. 

‘*In the third place, Japanese lime, and conse- 
quently Japanese mortar, is decidedly poor stuff, 
even if good sharp clean sand is used, which is 
probably the exception rather than the rule, and in 


addition a Japanese bricklayer will not wet his | — 


bricks before laying, the consequence being that 
the moisture from the mortar is absorbed quickly, 
instead of slowly, and the total result is very much 
as if they had been laid in dry sand. 


(To be continued.) 





THE SHIPBUILDING TRADE. 

We have concluded our review of the year’s 
operations in the shipbuilding and marine engi- 
neering industries, which are perhaps the most 
important in the kingdom, in view of. the great 
number of trades cognate to them; and now we 
direct consideration to the future prospects. The 
return by Lloyd’s Register of Shipping affords 
authoritative information on the subject, and at 
the first glance gives rise to the belief that our 
position has improved, for the total tonnage 
building is 793,913 tons, against 734,010 tons, or 
an addition of 8 per cent., while on the total for 
September the increase is 90,000 tons, or 13 per 
cent. The improvement, however, is more appa- 
rent than real. Every one knows that 1000 tons 
of shipping tonnage cannot afford the same work 
to artisans as 1000 tons of steam tonnage, 
and it is therefore important to bear in 
mind that the steam tonnage shows a de- 
crease of 25,000 tons, while sail tonnage is 85,000 
tons greater than a year ago. Since the net in- 
crease is but 60,000 tons, it is probable that the 
monetary value, or the wage-giving value, of the 
tonnage on hand is not much greater than a year 
ago, while as compared with 1890 and 1889, there 
are substantial decreases, the full extent of which 
may be seen by reference to the table of aggregates 
appended. In scanning these figures it should be 
recalled that in 1888 and 1889 the percentage of 
sailing tonnage was 10 per cent., it increased last 
year to 15 per cent., and is now 25 percent. Then, 
again, warships must not be left out of reckoning 
in comparing the position to-day with that of a 
year ago, and including these the total work now 
on hand in private establishments is 883,588 tons, 
against 859,895 tons a year ago, and of warships 





86,000 tons are much nearer completion than 
they were a year ago. In the Royal yards, too, 
there is a large decrease of work, so that the in- 
dustries which derive support from these, parti- 
cularly engineering branches of trades, must also 
suffer. 


Aggregates of Work under Construction. 


| 
1891. 1890. | 1889. 


tons tons | tons 


| tons 
784,530) 729,798 


-., 595,508 620,424 
--| 198,405 113,586 88,427) 81,670 


Total .. _..| 793,913 734,010! _ vase 811,468 
Warships, private yards ..; 89,675 125,885 ' 269,810 
Royal yards .. eo --| 78,200, 117,094 | wea 


| | 

| 961,788 976,989 | 1,142,767, — 
831,492 759,502 
95.25 | 93.59 


160,000; 172,000 
18.33 21.19 


90 89.5 


Steamers oo 
Sailing ships .. 





Total ce 
Tonnage of steel merchant 
WOM. se) « ..| 778,206) 708,811 

Per cent. tototal .. . 96.7 96 
Foreign owned merchant | 
tonnage .. .| 126,520 158,677 
Percent. tototal .. 15.9 21.6 | 
Percent. of merchant steam 


tototal . | 75 | 865 | 


‘ 
Of merchant vessels there are a large number in 
the initial stages of construction, a large number 
of orders having been booked in the last quarter of 
the year. Such vessels number 145, and measure 
299,516 tons, but it is usual to order vessels at the 
close of the year, and we find that this total is not 
up to the average. A year ago the tonnage ‘‘ pre- 
paring” for building was 293,288 tons ; in January, 
1890, 304,275 tons ; and in January, 1889, 318,730 
tons. There are six vessels over 3000 tons, and 
other 50 over 2000 tons. Of steamers there are 
41 between 3000 and 4000 tons, 11 between 4000 
and 5000 tons, and 16 between 5000 and 10,000 
tons, and in addition the two Cunarders. It is 
significant that there is a marked decrease in the 
percentage of tonnage for foreign owners, the ratio 
to the total being 15.9 per cent., which is not only 
less than in the preceding years, but is much less 
than the percentage of foreign tonnage completed 
in several previous years. Germany, France, 
Norway, South America, and Spain show de- 
creases, while Russia, Austria, Greece, and Egypt 
have increased their tonnage building in this 
country. The totals of some of the principal 
countries may be interesting : 
Vessels Building in Britain for Foreign Countries. 





1889. 


| H 1890. | 
Country. | s 


Tons. | 


53,2°8 
19,850 
11,600 








Germany 
France .. 
Norway .. 
Egypt .. 
Sweden .. 
Italy 
Russia .. 
Spain oe eel 
South America 
Greece .. = 
Japan 
Austria .. 


—_ 








oa! owner ww Ore 
ee a ee 





| | | 

To this has to be added ships the nationality of which has not 
yet been reported. 

Siam is having a vessel of 1500 tons built, 
Belgium three of 440 tons, China one of 1500 
tons, Denmark three of 1550 tons, while three of 
5570 are building for the Sandwich Islands. 

As to the position in the different districts there 
is an improvement in all the ports except the 
Mersey; when comparison is made with the total 
merchant tonnage at the beginning of 1891—21 
per cent. on the Clyde, 16 per cent. in Ireland, 
114 per cent. on the Tyne, 4 per cent. on the 


Merehant Ships Building at Principal Ports. 





| 1892, 


| 


1891. 1890. | 1889, 


Tons. Tons. 
274,232 
157,183 
142,789 
110,621 
19,440 | 34,907 
10,17 | 70,030 


No.| Tons. No,| Tons. 





../188 | 299,632 '114 | 189,447 
..| 73 | 145,472 | 66 | 130,772 
..| 44 | 100,327 | 47 | 101,485 
.-| 66 | 129,858 | 50 | 124,592 
..|.14 | 12,108 | 22 | 18,845 
.| 25 81,918 | 27 | 70,657 


Clyde .. 
Tyne .. 
Wear .. 
Tees .. 
Me: sey 
Ireland 


247,526 
147,384 
112,794 
105,744 
34,90 








Tees, and about 1 per cent. on the Wear, but on 
the Mersey there is a decrease of over 30 per cent. 
With the exception of the Tees there is a decrease 
on the totals of 1890 and 1889. It is most marked 
when comparison is made with 1890, being 38 per 
cent. on the Wear, 37} per cent. on the Mersey, 
164 per cent. on the Clyde, 144 per cent. in 








Ireland, and 5} per cent. on the Tyne. On the 
Tees there is an increase of 174 per cent. on 1890, 
and on 1889 a still larger increase. In fact the 
Tees is the only river which has thus far main- 
tained the upward movement. The totals are 
given in the preceding Table. 

It may be added that over 90 per cent. of the 
tonnage building in the United Kingdom is under 
Lloyd’s supervision, of which 93,520 tons is for 
foreign owners, while abroad there is being built 
under the Registry 29,000 tons, three of these latter, 
measuring 925 tons, being for British owners. In 
all 459 vessels of 747,808 tons are being built for 
classification at Lloyd’s. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. III. 

At No. 5 space, in the south nave, Messrs. F. 
and C. Osler show decorative internal fittings for 
incandescence lighting, and in their metal work 
they quite throw aside the conventions of the 
makers of gas fittings. On the purely technical 
side there is not very much to notice in connection 
with their exhibit, but we may mention a cleverly 
designed domestic switch adapted for single lamps 
or groups of a few lamps. This switch is of the 
one-direction type, and the button can only be 
turned clockwise. At each quarter it changes from 
off to on, or from on to off, as the case may be, and 
it may be remarked that a switch of this type, 
though convenient in many respects, is only adapted 
for use where the current is always available, 
and where the lamp (or group) is within the 
view of the person using the switch. The sketch 
will sutticiently illustrate the principle of the 
switch. Four brass angle plates turn down into 
a square pit in the slate base, and contact is 
made across by the rotating bridge, at each end 























of which is a copper strip (or strips), with a 
— end acting as aspring. The loop of wire is 
the safety fuze. This switch is also shown at 
stand No. 119 in the north nave, by Mr. A. P. 
Landberg, as the ‘instantaneous double make- 
and-break ‘unique’ switch.” The switch in 
question is made with an ornamental glass cap, 
which may be silvered or painted inside with 
phosphorescent (luminous) paint, so that the switch 
can be readily found in the dark. 

The Gulcher Electric Light Power Company 
(stand No. 6 in south nave) have in the Palace a 
permanent installation which is driven by a 100 
horse-power nominal Galloway compound-condens- 
ing engine, supplied with steam by a Galloway 
boiler in the tunnel beneath the Palace, this 
having been running constantly since 1884. This 
engine, which stands between the south nave and 
the machine-room, drives two 40-unit dynamos of 
the well-known Gulcher four-pole type, which 
serve to supply current for eighty arc lamps in the 
Palace, besides a few incandescents. These 
are lamps have been in use since 1884, 
and are the ordinary Gulcher lamps for 
working in parallel, the action being a simple 
run down of the top carbon-holder, the retarding 
action being a brake or wheel clutch, brought into 
play by an electro-magnet which takes the main 
current. A new pattern of arc lamp for working 
in series is shown in the exhibit of the Gulcher 
Company, this having been designed by Mr. 
Fricker, and two series of four of these lamps are 
to be set up in the south nave, the current being 
supplied by Messrs. Johnson and Phillips for their 
large multipolar (f) machines, driven by the triple- 
expansion Davey, Paxman, and Co. engine, which 
takes steam from the new pattern tubulous boiler. 
The Fricker-Gulcher arc lamp is a gravity lamp, the 
top carbon-holder running down under the control 
of an escapement, while a rubber grip actuated 








ENGINEERING. 





147 





JAN. 29, 1892.] 








by a movable core in a solenoid, checks its run 
when the arc is adjusted. 

The Gulcher Company also exhibit an alternator 
designed by Mr. Fricker. The stationary high- 
potential system consists of twelve induction coils 
with laminated cores fixed on the inside of a cast- 
iron ring in which the low-potential system rotates. 
The outer ring can be made to travel axially on 
rails, so as to be clear of the rotating part for in- 
spection or repairs. This alternator takes its ex- 
citing current from one of the Gulcher machines 
already mentioned, and at present its power from 
the Galloway engine ; but just now it is only 
operating about 200 eight candle-power lamps on the 
stage of the Crystal Palace Theatre (about 50 am- 
peres at 100 volts), although its full duty would be 
something like 40 kilowatts. The Gulcher Com- 
pany’s exhibit in the south nave consists mostly of 
their smaller machines, whole and in parts, fittings 
and measuring instruments. 

The General Electric Company, of Manchester 
(and 71, Queen Victoria-street, London), have, at 
stand No. 7, a large exhibit of the smaller elec- 
trical appliances. On the domestic side will be 
noticed the electric frying-pan and the electric flat 
iron, in each of which a coil of platinum wire 
covered with asbestos becomes the source of heat, 
when the current is passed, and a similar heating 
device is adopted in the cigar lighter which hangs, 
telephone fashion, by cord conductors, and when 
the lighter is held horizontally a mercury drop com- 
pletes the circuit and the cigar lighter is ready for 
use. There are also small motors (ring armature) 
driving such domestic appliances as washers and 
churns ; door switches, and interior fittings for 
lighting generally, are on show here, and also a full 
assortment of domestic signalling appliances from 
telephones and bells to burglar and fire brigade 
alarms. Finally the surgical side is represented by 
constant or alternating current appliances, galvano- 
caustic batteries and pencils, also laryngoscopic 
lamps. 

The Electrical Power Storage Company exhibit 
their secondary batteries in numerous forms, as for 
example special shapes for use in boats, portable 
batteries for surgical use, central station batteries 
with accessories and cells for train or tramcar work. 
In their ordinary type both plates are cellular and 
filled in, while in their new pattern for quick- 
discharge the positive plate is built up of horizontal 
strips of lead a trifle over } in. wide, and the inter- 
spaces are filled in or ‘‘ pasted.” The negative 
plate in the quick-discharge type is cellular as in 
the ordinary type. As an example of the quick- 
discharge type we may specify one cell standing in 
the front of the exhibit. It is in a glass box 
19% in. long, 112 in, wide, and 13} in. high, weighs 
about 250 1b. without the acid, and has a capacity 
of 448 ampére-hours for quick discharge, i.e., dis- 
charge at the rate of 135 ampéres. 

Next comes the exhibit of the Epstein Accumu- 
lator Company, that is formed of secondary batteries 
in which the plates consist of horizontal laminations 
about ; in. thick with interspaces about equal, 
but a web running through the middle of the plate 
serves to unite the whole of the lamination both 
structurally or electrically. These plates are not 
pasted but corroded previously to use, apparently 
by nitric acid or a mixture consisting largely of 
nitric acid. A high discharge rate is claimed for 
for these batteries, it being stated that the cell, 
weighing 285 lb. without the acid, has a capacity of 
450 ampere-hours when discharged at the rate of 225 
ampéres, or of 650 ampére-hours when discharged 
at the rate of 65 ampéres. 





NOTES. 
Tar DisTRIBUTION OF ELECTRICITY. 

On Monday evening last Professor George 
Forbes gave, at the Society of Arts, the first of 
the present series of Cantor lectures on the distri- 
bution of electricity. He traced the progress 
which had been made since 1882, and gave a sketch 
of what is now being done in London. The Ken- 
sington and Knightsbridge Company have laid 133 
tons of mains of which 154 tons are feeders. Some 
details of the cost of laying them were given; 
laying five pipes under the footpath—four of 2 in. 
and one of 14 in.—cost 3/. 2s. 2d. per yard; with 
three pipes the cost was ll. 6s. 84d. per yard ; 
laying three copper strips, 1 in. by } in., ina 15 in. 
culvert, cost 11. 3s. 9d. a yard ; laying seven strips 
cost 11, 14s. 2d. The total cost of the mains was 


r cent., and 
the batteries for 10 per cent. Another company, 
with 73,0001. capital, spent 17,0001. on 20 miles of 
cable, comprising 204 tons of feeders and 28 tons 
of mains. ‘The cost of laying the Callender- Webber 
casing was 6s. 6d. a yard. In Berlin the mains 
comprise 1500 tons of copper. In New York the 
following is the cost of laying 3-in. pipes in cement: 
two ducts 24s, per duct per yard run, ten ducts7s. 6d. 
per duct, 20 ducts 2s. 6d. per duct. The average 
cost of a house connection is 131. 13s. Professor 
Forbes considers that a company may well expend 
half its capital on mains, half to be used as distri- 
butors and half as feeders. For economical distri- 
bution he recommends (1) the three-wire system, 
(2) the coupling of the voltmeter wires to the dis- 
tribution mains half way between their junction 
with feeders and their terminations, (3) the use of 
engines capable of running with great regularity. 
When all these methods are adopted it is theoreti- 
cally possible, using a current density of 300 
amperes per square inch, to work to a distance of 
960 yards from the termination of the feeders 
without the variations of pressure exceeding the 
limits of 96 and 104 volts. Practical considera- 
tions, however, considerably reduce this distance. 


CotontaL DEFENCE. 

Lord Brassey contributes an article to this month’s 
Nineteenth Century entitled ‘‘ Federation for Naval 
Defence,” which contains verylittle about the Navy 
and a good deal about federation. On the lattter 
subject his lordship appears by no means sanguine. 
The customs difficulty alone appears as an insur- 
mountable obstacle ; the objections urged by Lord 
Salisbury are quoted ; and the author adds remarks 
of his own which still farther strengthen them. 
‘* A better price to the producer means a disagree- 
able price to the consumer,” says Lord Salisbury ; 
and to this Lord Brassey adds: ‘‘... the evident 
resolve of the colonies to give, as far as may be, 
absolute protection to their own industries. We 
see contemporary democracy everywhere protec- 
tionist. The Governments of the colonies are con- 
trolled by working men. The advantages to be 
secured to the colonies by the differential tariffs we 
are asked to impose would go to the landowners, 
farmers, and squatters. All the benefits offered 
to the English manufacturers would be obtained 
at the expense of the industrial population encoun- 
tered in the colonial cities. ..... The truth 
is, that in relation to tariffs the interests of the 
mother country and the colonists are not identical.” 
Lord Brassey points out that the Australasian 
colonies have not been slow to recognise ‘‘ the 
duties and obligations belonging to countries prac- 
tically independent.” The defence of their princi- 
pal harbours is assured by extensive fortifications 
powerfully armed, and by a harbour defence 
flotilla, which, in the case of Melbourne, includes 
a formidable ironclad. The personnel of the Aus- 
tralian defence forces exceeds 30,000 men, of a 
quality not to be found in any standing army 
raised by conscription on the Continent of Europe, 
or recruited, as in the mother country, by volun- 
tary enlistment from the poorest classes of the 
population. Canada has less to fear, in Lord 
Brassey’s opinion; sea communication can be 
maintained through the United States, and as for 
the land frontier, there is no more fear of war with 
the United States than with the mother country. 
Sir Frederick Young’s suggestion of a roving 
commission on the naval defences of the em- 
pire is supported by the author. ‘‘ A troopship 
should be appropriated for the service of the 
Commissioners. The colonies should be visited. 
Their leading statesmen should be consulted as to 
their views, not only on the subject of defence, 
but with reference to the whole policy of imperial 
federation.” What a charming picnic ; still there 
is much value in the suggestion: We cannot think 
of anything more likely to lead to the desired federa- 
tion than a troopship full of amiable peers of the realm 
visiting the colonies ; unless, indeed, it be the 
great world’s war which is to come, when all sub- 
jects of the Crown will stand shoulder to shoulder 
and strike for the common weal, and the nation 
will be welded together, as all nations have yet 
been, by the shedding of blood. 


ELECTROTECHNICS. 

Last evening Professor W. E. Ayrton, F.R.S., 
delivered his inaugural address as President of the 
Institution of Electrical Engineers. He took as 
his subject the means to be adopted in the training 


nery and buildings accounted for 43 


ing recalled the fact that so recently as 1878 the 
authorities at University College, London, decided 
that it was then premature to create a pro- 
fessorship of ‘‘technology.” In that year, 
however, the City and Guilds of London In- 
stitute for the Advancement of Technical Edu- 
cation made a commencement, and their example 
has been so contagious that immense sums 
have since been devoted to technical education ; 
30,0007. has been spent on the Polytechnic in the 
Borough-road ; the Charity Commissioners have 
already endowed this school with an income of 
2500. a year, and it is hoped that before the build- 
ing is opened, this income will have been doubled ; 
50,0001. has been already promised for the Batter- 
sea Polytechnic, the Charity Commissioners having 
also undertaken to provide this technical school 
with an income of 25001. a year as soon as the sub- 
scription reaches 60,000/. ; and for the establish- 
ment of a polytechnic in the City, 50,0001. has 
been set aside out of the funds of the Charity 
Commissioners, as well as a yearly grant of 
53501. Finally, not to speak of polytechnics in 
north, south, east, and west London, Mr. Quintin 
Hogg has himself spent 100,000/. on the Regent- 
street Polytechnic ; while the Drapers’ Company 
have alone given 55,0001. to the technical depart- 
ment of the People’s Palace at Stepney, and 
endowed it with an income of 70001. a year. And, 
most recently of all, the Goldsmiths’ Company 
have put on one side nearly a quarter of a million 
sterling for the land, the buildings, and for an 
endowment of 5000I. a year in perpetuity for their 
technical and recreative institute recently opened at 
New Cross. Altogether a capital of 379,500/., and 
an income of 32,5001. have been devoted to such 
institutions in London. The sums raised by Mr. 
Goschen’s beer and spirit tax amount in England to 
nearly three-quarters of a million sterling, and a 
large part of this is to be devoted to technical edu- 
cation. Further, 106 towns are levying rates for 
the same purpose, with the result that the total 
sum to be spent in England alone on so-called 
technical education amounts to over 600,0001. a 
year. Professor Ayrton is gravely anxious about 
the class of teachers that will be chosen to 
carry out the instruction. He is of opinion 
that successful students, fresh from schools 
and colleges, although well qualified in many 
respects, will suffer from not properly under- 
standing the wants of those persons whom they 
undertake to instruct. He, therefore, strongly 
insists that teachers should be chosen who have 
had experience in practical work, in addition to a 
theoretical training. He says, ‘‘ Schoolmasters 
.... no matter what may be their scholastic 
attainments, no matter what the extent of their 
experience in training the young, are not the 
persons to give real technical education to work- 
men.” Inrelation to schools for special industries, 
Professor Ayrton says, ‘‘ Everything taught . . 
must be taught as bearing on the particular in- 
dustry which the school is intended to benefit. A 
teacher of physics, for instance, must remember 
that he is not training physicists, but workmen 
whose use of physical principles will be bounded by 
their application to their special trade.” Weare 
glad that Professor Ayrton should have taken the 
opportunity to utter this warning, which is most 
urgently needed. 





THE PHYSICAL SOCIETY. 

At the meeting of the “+9 Society held on January 
22, Professor O. J. Lodge, D.Sc., F.R S., vice-president, 
inthe chair, Messrs. J. B. Peace and E. G. Highfield 
were elected members of the Society. 

Professor G. F. Fitzgerald, F.R.8., read a paper “‘ On 
the Driving of Electromagnetic Vibrations by Electro- 
magnetic and Electrostatic Engines.” 

.The author pointed out that as the electromagnetic 
vibrations set up by os age jar or condenser dis- 
charges die out very rapidly, it was very desirable to 
obtain some means whereby the vibrations could be main- 
tained continuously. Comparing such vibrations with 
those of sound, he said the jar discharges were analogous 
to the transient sound produced by suddenly taking a 
cork out of a bottle; what was now required was to obtain 
a continuous electromagnetic vibration analogous to the 
sound prt by blowing across the top of a bottle 
neck. In other words, some form of electric whistle or 
organ pipe was required. 

ese considerations led him to try whether electro- 
magnetic vibrations could be maintained by using a dis- 
charging circuit, part of which was divided into two 
branches, and placing between these branches a secondary 
circuit tuned to respond to the primary discharge. This 
did not prove successful on account of there being nothing 
analogous to the eddies produced near an organ pipe slit. 
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The analogy could, he thought, be made more complete 














148 


ENGINEERING. 


[JAN. 29, 1892. 








by utilising the magnetic force of the secondary to divert 
the primary current, first into one of the two branches 
and then into the other. If spark gaps be put between 
two adjacent ends of the branches and the main wire then 
the magnetic effect of the secondary current should cause 
the spark to take the two possible paths alternately. 
Electrically-driven tuning-forks and vibrating spirals 
were cases in which ma, netic forces set up vibrations, but 
here the frequency depended on the properties of matter 
and not on electrical resonance. The frequency of deli- 
cate reeds could, however, be controlled by resonance 
cavities with which they were connnected, and he saw no 
reason why the same action could not be imitated electro- 
magnetically, using an electric spark as the reed. 

Referring to the properties of iron in connection with 
electromagnetic vibrations he pointed out that a prism 
of steel one millimetre long had a period of longitudinal 
vibration of about one-millionth of a second, and, as this 
was comparable with the rates of electro etic vibra- 
tions, the immense damping effect which iron had on 
such vibrations might be due to the setting up of round 
vibrations in the material. 

Other methods of driving electromagnetic vibrations 
had suggested themselves in the shape of series dynamos 
or alternators. The polarity of a series dynamo driving 
& magneto motor would, under certain circumstances, 
reverse periodically and thus set up an oscillatory current 
in the circuit. Similar effects can be got from series 
dynamos charging cells or condensers. In an experiment 
made two weeks before, with Planté cells and a Gramme 
dynamo, reversals occurred every fifteen seconds. 

Greater frequencies might be expected with condensers. 
The latter case he had worked out theoretically. He had 
also tried experiments with Leyden jars and a dynamo, 
but got no result. This might have been expected, for 
the calculated frequency was such as would prevent the 
currents and the magnetism penetrating more than skin 
deep. 

Calling the quantity of electricity on the condenser Q, 
the differential equation for a dynamo of inductance 
and resistance r, and a condenser of capacity X is 
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If L be=0, the solution of the equation is 
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factor 
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If, however, L be greater than r, the exponent of € be- 
comes +, and hence Q would go on increasing until 
limited by the saturation of the iron or the increased re- 
sistance of the conductors due to heating. 

A dynamo without iron, provided one could be made to 
run fast enough to send a current through itself, would 
be likely to give the desired effect. The author thought 
that by making such a dynamo large enough and _ its 
armature very th it would be possible to get a fre- 
quency of about 1,000,000. 

Electrostatic machines seem, however, to be more pro- 
mising driving agents. Like series dynamos their polarity 
depends on the initial charge, and can be easily reversed. 
Hitherto such machines have been inefficient, mainly on 
account of the sparking in them, but Maxwell had shown 
how this could be obviated. There was the same kind of 
difference between electromagnetic and electrostatic 
machines as between Hero’s engine and the modern pres- 
sure engine. Like modern engines electrostatic machines 
worked by varying capacity, but the effect of this varia- 
tion in electrostatic machines was only to vary the fre- 
quency and not the rate of degradation. 

From the fact that electrostatic multipliers could be 
driven by alternating currents, he thought they might be 
made to drive alternating currents. If magnetic currents 
could be obtained then electrostatic engines would 
easily be produced. 

In conclusion the author described a modified electro- 
static multiplier, which he believed offered a feasible 
solution of the problem. In this machine the collectors 
were supposed joined to the ends of the vibrating circuit 
and ae therefore become + and — alternately. In- 
ductors and brushes were to be so arranged than an insu- 
lating cylinder turning between them should have many 
+ and — charges distributed alternately round its peri- 
phery. By suitable adjustment these charges could be 
collected at the proper instants so as to keep up the 
vibration. : 

The Chairman, Professor Lodge, said the paper was 
very suggestive and full of interesting points. 

he subject of electromagnetic vibrations was attract- 
ing great attention in America in connection with the 
manufacture of light. Hertz oscillations die out too soon 
to be satisfactory, for their duration rarely exceeds a 
thousandth part of the interval between consecutive dis- 
charges. x 

The theory of dynamos charging condensers he con- 
sidered extremely interesting, and thought the fact that 
the damping factor could be changed in sign must have 
tremendous consequences. 

Dr. W. E. Sumpner asked a question about a method 
of doubling frequency of alternation recently described 
by Mr. Trouton, in which the armature of one alternator 
excites the fields of a similar machine. Mr. Trouton had 
said that after once doubling the frequency it was not 





possible to on doing so. He (Dr. Sumpner) thought 
that by adding other machines the frequency would be 
still further increased, and gave a proof of the fact. 

In reply, Professor Fitzgerald said that adding another 
machine increased the frequency by a given amount and 
did not double the preceding one. Hence to increase the 
frequency a thousandfold a thousand machines would be 
required, and on this account Mr. Trouton considered it 
impracticable. 

Professor 8. P. Thompson thought the paper very sug- 
Sere and the acoustic analogies very interesting. 
elde’s apparatus was an instance of doubling or halvin 

a frequency. On reading the title of the r he h 
expected hearing of a method of maintaining electro- 
magnetic vibrations by giving occasional impulses in 
some such way as that in which a tuning-fork could be 
kept vibrating by mete | the hammer of a trembling 
bell to knock against it. There was another method of 
intensifying electric oscillations, which he had only seen 
mentioned in a patent specification by Sir W. Siemens, 
who suggested using a series dynamo with a telegraph 
cable to augment the signalling currents. 

On the subject of ironless dynamos he (Professor 
Thompson) desired further information. Some years ago 
he had made calculations, and found that the speed at 
which they would require to run was so enormous as to be 
mages the range of engineering possibility. 

r. C. V. Boys, referring to the author’s suggestion 
of using an electric spark with alternate paths to main- 
tain vibration, said that he had tried whether an oscil- 
latory spark was displaced by a magnetic field, but the 
displacement even when photographed by a revolving 
mirror was barely appreciable. 

Professor Perry asked for an explanation of the term 
“skin-deep magnetism.” He was not previously aware 
that Sir W. Siemens had described a method of improving 
cable signalling by using a series dynamo. He himself 
had patented a somewhat similar arrangement. He had 
also sme a dynamo without iron, but had not got it to 
work. 

In reply to Professor Perry, the author of the paper 
said, that in electromagnetic vibrations the magnetic 
force alternates so rapidly that it could not penetrate far 
into the field magnet of a dynamo before it is reversed ; 
hence the magnetism would only be skin deep. 

Dr. Burton suggested that a commutator with many 
segments, something like that used by Mr. Gordon in his 
researches on specific inductive capacity, might possibly 
be employed for producing high frequencies. 

A communication on ‘‘ Supplementary Colours,” by 
Professor S. P. Thompson, F.R.S., was postponed. 





LAUNCHES AND TRIAL TRIPS. 

Tue Indefatigable, second-class cruiser, 3600 tons, built 
and engined by the London and Glasgow Engineering 
and Iron Shipbuilding Company, went on natural draught 
trialson Tuesday, 19th inst. The trial was to have lasted 
for eight hours, but in consequence of the fog the run was 
limited to seven hours. Commander M‘Kinstry was in 
charge of the ship. The Admiralty were represented by 
Mr. Bakewell, and the contractors by Mr. J. W. Shep- 
herd, managing director, and Mr. Morison, of the 
Builders’ Engineering Department. The draught of the 
vessel was 15 ft. forward and 18 ft. 6 in. aft. At the end 
of the seven hours the mean results were worked out as 
follows: Pressure of steam, 134.7 lb.; vacuum, 27 in. and 
26.9 in.; revolutions, 126 and 127.5; horse-power, 3702 by 
starboard and 3619 by port; engine giving a collective 
indicated horse-power of 7321. The maximum power 
developed was 7947 indicated horse-power. The contract 
power was 7000 indicated horse-power. The mean air 
pressure in the stokeholds was 47 in., and the speed was 
in excess of the estimate. The trial was in every respect 
satisfactory. The cruiser had been out to sea on Monday 
morning for the trial of her anchor gear, torpedo tubes, 
and the mountings of her armament, which consists of 
two 6-in. guns and six 4.7-in. and nine smaller quick- 
firing guns. The guns were tested with three-quarter 
and full charges, and the mountings answered all de- 
mands. The other trials were also declared to be satis- 
hel The steam trials will be concluded during the 
week, 


On Wednesday, the 13th inst., the new steel screw 
steamer Dinerwic, built by Messrs. S. M‘Knight and 
Co., Ayr, to the order of the Hon. W. W. Vivian, went 
on her trial trip. The vessel, the dimensions of which 
are-—Length between perpendiculars, 128 ft. ; breadth, 
23 ft. ; depth, 11 ft. 3 in., is to be employed in the North 
Wales slate trade. The machinery, supplied by Mr. 
William Kemp, Glasgow, is compound surface con- 
densing, with cylinders 18 in. and 38 in. by 24 in. stroke, 
and boiler 12 ft. in diameter by 9 ft. 6 in. long, 120 lb. 
working pressure. On trial everything worked satisfac- 
torily, the engines working all day at full speed without 
a hitch, and attaining a speed of 10 knots between the 
Cloch and Cumbrae Lights. 


Messrs. Thos. Turnbull and Sons launched from their 
premises at Whitehall, Whitby, on Thursday, the 14th 
inst., a steamer, constructed of steel, and the longest 
vessel ever built at Whitby. The steamer received the 
name of Whitehall. The dimensions of the new vessel 
are: Length over all, 321 ft. 9 in. ; length between per- 
pendiculars, 311 ft. ; extreme breadth, 40 ft. 6 in. ; depth 
to top of floors (ordinary), 21 ft. 114 in.; classed Al at 
Lloyd’s, Her engines are by Messrs. Blair and Co., 
Stockton-on-Tees, and are of 236 horse-power nominal. 
The builders are also the owners. 


The Blenheim, sister ship of the Blake, and built at 
the Thames Iron Works, and engined by Messrs. Hum- 





phrys, Tennant, and Co., Deptford, has completed the 
contractors’ eight hours’ trial of her engines with natural 
draught. Her draught was 25 ft. 44in. forward and 
25 ft. 114in. aft. The mean pressure of steam in the 
boilers amounted to 144.7 1b., which was maintained by 
the extremely low air pressure of .28 in., and the average 
revolutions were 94.81 per minute by the starboard and 
94.47 by the port engines. Under these conditions. the 
results showed a mean vacuum of 27.38 in. and 27.51 in. 
in the starboard condensers, and 26.7 in. and 27 in. in 
the port condensers; and the following indicated horse- 
—, Starboard, forward 3487.38, aft 3753.53; port, 
orward 3849.61, aft 3834.10. The totals were conse- 
quently 7240.91 for one set of engines and 7683.63 for the 
other, thereby giving a collective indicated power of 
14,924.54, or, in other words, an extraordinary surplus of 
nearly 2000 horses beyond the contract. The mean speed 
in knots realised during the run of eight hours, as 
measured by log, was 20.4, which must be regarded as very 
satisfactory. he Blenheim’s forced draught trial will 
take place in the course of the next fortnight. 

The s.s. Twefik Rabbani, the first of three steel screw 
steamers of 2000 tons, building by Messrs. R. Napier and 
Sons for the administration of the Khedivial Steam 
Packet Service, Egypt, has just completed her official 
trials with satisfactory results, the speeds of 14 and 15 
knots having been attained with 10 per cent. less than 
the contract consumption. These vessels have been 
specially designed for a fast mail and passenger service, 
and are intended to run between Alexandria, Athens, 
and Constantinople. The general dimensions are : Length, 
300 ft. ; breadth, 37 ft.; depth, 26 ft. 3 in. The ma- 
chinery consists of a set of triple-expansion engines with 
four single-ended boilers, to attain a high rate of speed 
upon a moderate consumption of fuel. The passenger 
accommodation is of the most complete description. The 
first-class accommodation is all forward of the machinery. 

On Friday, 22nd inst., the new steel screw steamer 
Ralston went on her trial trip on the Clyde. This 
steamer, which was launched by Messrs. J. M‘Arthur 
and Co., of Paisley, and which has been engined by 
Messrs. Bow, M‘Lachlan, and Co., of same town, has 
been built to the order of Messrs. Hendry and Co., of 
eg ed and Greenock. The principal dimensions of 
the Ralston are 129 ft. by 20 ft. by 10 ft. moulded, and 
she is fitted with gga engines 13}in. and 26 in. 
cylinders by 18 in. stroke. The trial trip was successful, 
a mean speed of 9# knots having been attained on the 
measured mile, 


Messrs. Mechan and Sons, Neptune Works, Cranston- 
hill, Glasgow, have completed a steam launch named the 
Empreza, which has m built to the order of the 
Empreza Esperanca Maritima de Nave Gacao a Vapor of 
Rio de Janeiro. Her dimensions are 40 ft. by 7 ft. 9 in. 
by 4 ft., and the special feature in her construction is 
that the hull is entirely of Delta metal. She is to be 
employed in the harbour of Rio, where the water is excep- 
tionally salt, and where launches built of steel get cor- 
roded through in a very few years. The engines, con- 
structed by Messrs. Kincaid and Co., Greenock, are of 
the compound surface-condensing type, with cylinders 
5 in. and 11 in, in diameter by 7 in. stroke, and the boiler 
is of the horizontal multitubular through type, 4 ft. 3 in. 
in diameter 4 5 ft. 6in. long, to work at 120 lb. pressure. 
On the trial she attained a speed of 10 miles per hour. 


The second-class cruiser Pique, built and engined by 
Messrs. Palmer, at Jarrow, underwent natural draught 
trial off Plymouth on Wednesday, 27th inst., with highly 
satisfactory results. The engines developed 7471 horse- 
power, the contract being 7000, and in a strong wind and 
moderate sea an average speed of 18.5 knots was main- 
tained for eight hours. The forced draught trial is to 
take place on Saturday. 





H.M.S. ‘‘ Empress or Inp1a.”—The new battle-ship 
Empress of India, 14,500 tons and _ 13,000 _horse- 
power, which has been built at Pembroke, is now 
ready for her steam trials, and the vessel is now to be 
taken to Chatham for completion. The Empress of 
India, which is of the same type as the Royal Sovereign, 
is the farthest advanced of her class, the largest battle- 
ships at present afloat. 


A CRUISER FOR JAPAN.—The Japanese Government, 
a native paper states, has decided to order from 
Sir W. G. Armstrong, Mitchell, and Co., of Elswick, 
a cruiser of 3600 tons displacement, and of 15,000 in- 
dicated horse-power. She is to be capable of an ex- 
treme speed of 24 knots, or 27.6 statute miles per 
hour, and she will be by far the fastest cruiser in the 
world. Japan already possesses two modern cruisers of 
about 18 knots, one about 19 knots, and three of 16 knots, 
and a torpedo gun vessel of 22 knots. 


Tue Srius-Epison TorrPEpo.—It is understood that 
the Sims-Edison dirigible torpedo, which was unof- 
ficially tried on board the Drudge a few weeks ago, 
will be ready for its official trials next week, and 
will then be tested in Stokes Bay. The value of the 
weapon greatly depends upon whether or not it can be 
effectively and accurately controlled from a vessel moving 
at considerable speed ; andit is therefore doubted whether 
any experiments conducted from the Drudge can be 

ed as conclusive. Recent a in the 
Brotherhood engine will enable the Whitehead torpedo 
to be propelled at an initial speed of no less than 32 
knots, or 36.8 statute miles per hour, 
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TWENTY-TON TRAVELLING CRANE. 


CONSTRUCTED BY MESSRS. COWANS, SHELDON, AND CO., LIMITED, ENGINEERS, CARLISLE. 





THE crane which we illustrate on this page was | 
designed and built by Messrs. Cowans, Sheldon, and | 
Co., Limited, of Carlisle, for the Clyde Navigation, 
under the inspection of Mr. James Deas, C.E. The! 
principal requirement in the specification was that the | 
crane should lift and revolve the full working load of | 
20 tons at a maximum radius of 47 ft. without being 
chocked up, or in any way anchored to the rails upon 
which it was to travel, and which were laid to a 12-ft. 
gauge. 

The crane framing, which is of steel, is carried on 
steel live rollers which revolve on a pathway of steel. 
By an arrangement of compression bars the strain is 
thrown vertically on these rollers, whereby the centre 
pin is to a great extent relieved from all strains except 
those of tension. The crab also is free from any 
strain except from the hoisting and derricking motions, | 

The gearing is worked by one pair of cylinders 
9 in. in diameter by 14 in. stroke, fitted with link 
motion. A steel wire rope is used for hoisting instead 
ofachain. There are separate motions for the light 
and heavy lifts, fitted with a powerful brake, and the 
revolving gear has alsoa brake for holding the crane 
in position, and arresting it when revolving, should 
that be necessary. The crane is also fitted with 
travelling gear, but it is not required to travel with 
the load suspended. The carriage is strongly built of 
steel plates and angles, well braced, and is mounted 
on four pairs of wheels with double treads and a cen- 
tral flange, and intended to run on twin rails of heavy 
section, this being desirable owing to the great weight | 
of the crane when in working order, A balance box 
filled with kentledge is fixed below the boiler at the 
back, in addition to which the carriage is arranged to 
carry such extra kentledge as is necessary for the 
stability of the crane. 

With the exception cf the larger spurwheels, the 
gearing is of cast steel, all shafts are steel, turned 
throughout, and all bearings are bushed with gun- 
metal, All the motions are under the control of one 





man, who has all the handles and the levers used 
arranged conveniently in front of him. The total 
| weight of the crane when in working order is 130 tons. 








INDUSTRIAL NOTES. 

Tne labour market still shows signs of unrest in 
many branches of trade. As soon as one difficulty is 
removed, or one dispute is settled, another crops up 
to take its place. The disquietude in the coal trade is 
the most far-reaching, for the simple reason that the | 
whole of the industries of the country, manufacturing | 
and transport, — upon an adequate supply of 
coal, or fuel made from coal. The South Wales diffi- 
culty, though not formally completely settled, is at 
any rate so far arranged that the chief coalfields are 
again being worked under the new sliding scale ; 
those in Monmouthshire and North Wales are still 
agitated by disputes, the scale being resisted. In 
Yorkshire the difficulty will probably be arranged by 
mutual concessions on the part of the coalowners and 
the miners’ representatives, especially as some of the 
former are financially mixed up with the great iron 








and steel industries of the districts more or less affected 
by the dispute. In Durham the matters in dispute 
are being pressed to an issue, while in Northumberland 
the question is settled by the acceptance of a reduc- 
tion. In the Scottish districts of Fife and Clack- | 
mannan a compromise of 74 oe cent. instead of 15 per 
cent. has been agreed to by the employers, the question | 
being referred to the men for their acceptance. A 
conference on the subject is to be held on February 1, | 
when the matter will be decided. The engineering | 
industries and the shipbuilding trades on the north- | 








dispute, out of sympathy with the latter, has failed, 
the vote on the subject showing a majority against a 
strike of 5706. Only 359 voted for a strike, and 6065 
against it. In the boot and shoe trades about 15,000 
people are thrown out of work by the Bristol lockout, 
some 30,000 persons being affected thereby. Among 
the dock and unskilled labour industries there is a lull 
just now, the federation not being able to keep up the 
spirit of agitation and discontent which was prevalent 
some time ago. Indeed the ‘‘ Labour Federation of 
Waterside Unions” appears to be at a low ebb just 
now, each individual union looking more particularly 
after their own members, their pay, and conditions of 
employment. 





The monthly report of the Associated Ironmoulders 
of Scotland for January states that the number of 
employed members has increased by 60, so that 
fewer by that number are out of work than at the date 
of last report. This is an indication of improved con- 
ditions in this branch of trade in North Britain. Ere 
the close of last year the executive were successful in 
que the employers in the Edinburgh and eastern 

istricts of Scotland generally to withdraw the notices 
cf reductions in wages, both for timeworkers and those 
engaged onpiecework. This arrangement was effected 
at a conference in Edinburgh, and employers not re- 
presented at the conference, upon whose works notices 
of reductions were posted, acted in the most handsome 
manner by withdrawing such notices when the agree- 
ment mutually entered into was made known. The 
executive mention these facts in a complimentary 
manner to the employers, and at the same time point 
to the value of the union in being able to effect such 


east coast, and in the Tyne districts, are ina state of |terms. The condition of trade is further shown to be 


disquietude, the former over the question of overtime, | 
and the latter over the rate of wages. Much anxiety 
is felt in the iron and steel trades as to the result of 


fairly good by the net results of the last six weeks’ ex- 


perience of the working of the society financially, the 
net gain to the funds being at the rate of 210/. per 


these disputes. The endeavour of a section of the| week, after payment of allexpenses. The society was 
compositors’ society to engage in the bookbinders’| able to boast of a balance at the close of the year of 
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over 31,000/., after giving away nearly 1000/. to strike 
movements outside their own body. Indeed the gifts 
to other trades nearly equalled the total spent on dis- 
putes in connection with the union asa trade organisa- 
tion. The loss of members by death in the closing weeks 
of the year was the heaviest upon record; several of the 
deceased were aged members in receipt of superannua- 
tion allowance. In this trade the question of ‘‘section- 
ising” the members is being discussed, the object of such 
a scheme being to admit to the trade benefits members 
who would not join at the present high rates of con- 
tribution. There is a danger in this, however, lest 
the trade expenses should involve a loss to the out-of- 
work, sick, and other members. Every care must be 
taken in this respect, or a cry will arise of practical 
insolvency, as was the case in the Agricultural 
Labourers’ Union a few years ago. 


Now that Lancashire has well settled down to work, 
it is gratifying to find that a fair amount of activity 
is maintained pretty generally in the whole of the 
engineering trade throughout the district. In some 
departments the leading establishments have work 
enough in hand to carry them well over the entire 
= This is especially the case as regards locomotive 
yuilders, in which branch fairly good orders have 
recently been secured. This condition of things also 
generally applies to manufacturers of rolling stock, 
&c., for railways. Boilermakers are also tolerably 
well supplied with work, and the same may be said of 
the special machine toolmakers. In spite of these 
facts it is said that, taking the engineering trades 
generally, there is no very great weight of work 
coming forward, and that the outlook for the future is 
only indifferent. It may be that the work being 
given is not of such weight as to justify congratulations 
all round, but the good orders recently secured in 
some branches will ston a tendency to increase the 
work in other departments, unless the trade of the 
country takes a stranger freak than usual. In the 
iron trade more inquiry is stirring, both as to raw 
and manufactured material, although the actual 
amount of business done is not as yet of any great 
weight. Consumers still seem to buy only for their 
present requirements, but offers for considerable quan- 
tities appear to have been made, but at lower rates. 
This fact alone indicates that the material is required, 
only, however, at lower rates. Makers’ rates remain 
unchanged, nor does there seem to be any disposition 
to take rates below those now for some time current. 
Iu the labour market there is little fresh to report, 
in so far as disputes are concerned. The cotton opera- 
tives are not quite easy in some respects, but no serious 
dispute is contemplated just now. There are fewer 
men out of work in the engineering branches than 
there were a few weeks ago, and some revival is indi- 
cated by the decrease of those out of employment, in 
nearly every industrial centre, though not in all. 


In the Sheffield and Rotherham district the con- 
dition of trade is distinctly better than it was ex- 
pected to have been some time ago. In the railway 
departments of industry manufacturers generally are 
fully employed, and great activity is anticipated. It 
appears that the Midland Railway Company have con- 
tracted for fifty locomotives, and makers of tyres, 
axles, and wheels, and other material, are busy. The 
boilermaker are also busy. For marine castings and 
forgings there is a greater demand, and there is some 
improvement in the condition of the file trade. Some 
of the staple industries of the district are not so 
active as they were, the home market being quiet, but 
the colonies and other distant markets are yielding 
numerous orders, chiefly for the better descriptions of 
cutlery, files, picks, shovels, and tools amanale. The 
silver and electro-plating trades are very busy, though 
a lull in these branches had been anticipated. The 
heavier trades are much in the same condition, the 
ordnance departments being somewhat quiet ; quota- 
tions, however, have not altered, and buyers are more 
active than they were. The purchase of Bessemer 
steel has considerably increased, an indication of more 
work in those branches in which Bessemer is required. 
The chief complaint is the dearness of material and of 
fuel, in consequence of which the margin of profit 
generally is said to be small. In the labour world 
there is little change to report. No serious disputes 
have arisen, nor are there any indications at present 
of troubles in this respect, except some apprehension 
with regard to the proposed ection of the Yorkshire 
miners with the view of restricting the output of coal. 
This anxiety was, perhaps, intensified by reason of the 
fact that the recent adjourned meeting of the coal- 
owners was held in Sheffield, and was presided over 
by the chairman of Messrs. John Brown and Co., 
Limited. Other than this labour questions are quiet, 
no disposition being actively evinced to excite anta- 
gonisms, which once excited have a tendency to extend 
in ail directions. 


In the Cleveland district considerable anxiety has 
been felt with respect to the threatened dispute in 
connection with the shipbuilding industry, and the 





anwiety was intensified by the condition of things on 
the Tyne between the engineers and others and their 
employers. The state of trade has not been over 
good in Middlesbrough and the district for some time, 
and any untoward event is felt immediately. The 
contention of some of the workpeople that severe dis- 
tress existed, and which was questioned by the mayor, 
resulted in a town’s meeting with his worship in the 
chair. After some speeches it was decided to open a 
relief fund, and a considerable sum was at once sub- 
scribed. The fact is the Eston Works were closed for 
a time, which threw a large number out of work, in 
addition to those already unemployed. But these 
works were reopened last week. ‘There have been 
large shipments of material to the shipyards on the 
north-east coast, but if there were a cessation of work 
these would cease. There have been large demands 
for shipbuilding material for some time, but the capa- 
city of output is also large in this district. The miners 
at Froddingham recently asked the employers for an 
advance in their rates of pay; the employers met the 
deputation courteously, but informed thein that the 
ironmasters in the district had determined to resist 
any advance in the present condition of trade. The 
reply of the employers will be considered by the men. 

The committee appointed by the North of England 
Board of Conciliation and Arbitration, and of the 
Midland Wages Board, respectively, have met and 
agreed upon the desirability of amalgamating the 
scales which have hitherto ruled the rates of wages in 
the iron and steel trades. Having so agreed the de- 
tails will be worked out and the scheme will be sub- 
mitted tothe Boards of the two bodies at an early 
date. Some rearrangements will doubtless be neces- 
sary in some branches, but those Boards, composed of 
representatives of employers and operatives, have 
shown such a spirit of conciliation, and have worked 
together so amicably, that there is very little danger of 
any split upon details when the whole scheme is com- 
pleted and submitted. 


Some rather serious indications of an impending 
struggle have been manifest of late in Newcastle-upon- 
Tyne, and along the north-east coast, respecting over- 
time. The dispute has arisen over the 53 hours 
per week arrangement, and the more recent action 
and strike of the engineers relating to overtime, but 
more especially the latter. The men contend that 
each day’s work shall stand by itself, and that over- 
time shall be counted after the prescribed hours of 
the normal working day, whatever time may be losb 
on other days in the week. The employers contend 
that as a working week consists of 53 hours, that 
amount of time should be ee in each week, before 
any overtime is counted. If the employers made one 
concession in respect of this matter, their position 
would be largely strengthened, namely, that when- 
ever time is lost by the workmen’s fault and neglect, 
that the full ek shall be put in before overtime 
is counted; but if the time is lost in consequence 
of stoppages from whatever cause, then only the hours 
that could have been worked shall be counted as equal 
to the days remaining, overtime being reckoned ac- 
cordingly. The effect of such an arrangement would 
be beneficial to the men generally, for so much time 
is lost in the yards and workshops on the Tyne, the 
Tees, and the Wear, that the unions have frequently 
had to threaten their members with fines, in order to 
compel them to work regularly and continuously, 
Moreover, irregularity of working on the part of some 
men often entails loss of time upon others engaged on 
the same or similar work. The steady men will rather 
gain by the arrangement proposed by the employers ; 
but the hitherto unsteady will gain even more, inas- 
much they will be compelled to attend to their work, 
or put up with the consequences. Another matter is 
mixed up with the Newcastle dispute, namely, the 

uestion of a versus plumbers’ work, at Messrs. 

almer’s Works. ‘The employers appear to have de- 
cided to discharge 25 per cent, unless the men agree 
to the conditions, the men have resolved to call out the 
remaining 75 per cent. if the discharges take place. 
The situation is critical, but it is possible, even at the 
last moment, that a general strike and lockout will be 
—- The notices expire at the end of the present 
week, 


Although the unauthorised and premature state- 
ments recently made as to the attitude which the 
National Sailors and Firemen’s Union would assume 
towards the scheme of the Shipping Federation were 
of a doubtful character, the executive of that body 
have decided to act upon the policy indicated in those 
rumours and reports. The union felt that it could not 
enter upon a contest which might mean ruin to the 
organisation, if of a prolonged character, as un- 
doubtedly it would have been, had the members deter- 
mined to resist the new scheme. A more astute 
policy has been adopted. The executive considered 





that the scheme was aimed at the very existence of the 
union ; they therefore resolved to allow the menbers 
to accept the tickets of either class, or both classes, | 


and to support their members in any claims under the 
scheme. ‘Their object is to work it for the advantage 
of the union, as a kind of supplementary system of 
support and insurance, under the conditions laid down 
in Mr. Law’s letter and manifesto recently published. 
All questions of prudence are therefore at an end. 
But some very delicate questions may arise in the 
course of working the scheme, some of which doubtless 
will crop up in the courts. The law costs of the 
union have always been an enormous item of expendi- 
ture, thousands of pounds having been so expended 
during the last three years. But the officials claim 
that the sums so spent have been advantageously laid 
out in so far as the members are concerned. The 
union is now about 20,000 strong; the funds are 
centralised under the new rules; there are paid officials 
in most of the ports ; in some of the larger ports more 
than one. In addition to a salaried solicitor, residing 
in London, in some of the chief ports there is a soli- 
citor to whom the branch officers can appeal in case of 
need. But they are now only able to incur a triflng 
debt for legal advice without the sanction of the head 
office. Hitherto no such restriction has existed, with 
the result that law costs to a considerable extent have 
been incurred. No liabilities of any large extent can 
now be incurred without the sanction of the finance 
committee, which meets weekly and examines all bills 
and accounts. 


A strike in connection with the iron shipbuilding 
trade has taken place on the Wear. For some time 
past the employers have been insisting upon a reduc- 
tion of 6d. per week in the wages of ‘* helpers,” which 
the latter, after some show of resistance, submitted to. 
A notice of a further reduction to take place in March 
next has been issued, with the result that the helpers 
declare that they will resist the employers’ terms. 
A strike is declared, which will spread, unless some 
arrangement can be effected. Over 1000 men are 
effected by the strike, and some 2500 other men are 
to be involved by the stoppage of the works. It is un- 
derstood that the boilermakers and iron shipbuilders 
will support the men in this struggle against a re- 
duction. 


The master nailmakers of the Bromsgrove district 
have offered 20 per cent. advance in wages, which the 
men have refused. The employers, however, state 
that the offer will remain open for a fortnight. The 
men are demanding 50 per cent. advance, and they are 
supported by various bodies of workmen in the dis- 
trict and elsewhere. Over 3000 persons are affected 
by the strike, and it is very difficult to find the means 
for supporting so large a number. 


The directors of the Great Eastern Railway Com- 
pany have for some time been working on the six days 
per week system, in so far as the men engaged in the 


safe working of the line are concerned. ‘The working 
clerks and others memorialised the directors to place 
them on the same footing, but the Board express 
their inability,to concede the terms. They do this re- 
gretfully. 


The colliery owners of Northumberland have pro- 
posed a reduction of 2d. per day in the wages of the 
colliery enginemen and other mechanics. They offered 
to submit to ld. per day, but the employers stated that 
this was not sufficient. The latter entered into details 
with the deputation as to the state of trade, the price 
of coal and other matters, when the offer was made. 
The representatives of the men agreed to lay the 
decision of the employers before the men at the earliest 
possible date. On to-morrow (Saturday) a full meet- 
ing of the men’s association will take place to consider 
the matter. The union is distinct from that of the 
miners’, 

The Miners’ Federation have determined to restrict 
the third clause of the Coal Mines Regulation Act, 
1887, Amendment Bill, to all persons under twenty- 
one years of age. In the Bill previously introduced 
the clause was as follows: ‘‘No person shall be 
employed in or allowed to be for the purposes of em- 
ployment in any mine below ground for more than eight 
hours during any consecutive twenty-four hours.” In 
the new Bill for the coming session the words ‘‘ under 
the age of twenty-one years” are to be inserted after 
the word person. The association are endeavouring to 
get other members to back the Bill in its changed 
form. Clause 1V. prohibits the employment of any 
person underground who has not been so employed 
before he has attained sixteen years of age; and 
Clause V. prohibits absolutely the employment of any 
female in connection with any mine at manual labour 
above ground. This prohibition is not to affect any 
females so employed at the passing of the Act. These 
proposed changes, as regards employment in conne¢- 
tion with coal mines, are, it appears, to be submitted 
to the Coalowners’ Association. 

The National Federation of Miners have agreed to 
defray the costs of the forthcoming International Con- 
gress of Miners to be held in London this year, and to 
give the Continental and other delegates a worthy 
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reception. Whatever differences of opinion may exist 
as to their proposals, or to the means whereby they 
are to be carried out, the reception of the delegates on 
the Continent has been most cordial. All idea of an 
international strike seems to have been abandoned by 
the British miners for the present. 

The Yorkshire Coalowners’ Association have decided 
to meet a deputation from the Miners’ Association to 
discuss some points raised by Mr. B. Pickard, M.P., 
in his letter to the former body. What the points are 
precisely have not transpired, but one of them was the 
suggestion to restrict the output by working five days 
per week only. Another point presumably is the 
taking of large railway contracts by a few coalowners 
in the Barnsley district. Whatever the points are, 
however, a conference between both parties cannot 
fail to be of service, because cessation of work is likely 
thereby to be avoided. 

The strike of miners at the Malago Colliery, near 
Bristol, is still unsettled, though months have gone by 
since the men ceased work. The agent of the men 
recently stated in a speech that the total difference in- 
volved was only 54d. per man per week ; the employers 
put the amount at a much higher figure; but which- 
ever party may be right the difference is so compara- 
tively slight that some settlement ought to be effected, 
especially as the question at issue is really one of 
safety to life and property. 

The question of a reduction in the wages of the 
Durham miners seems to have entered upon an acute 
stage. As far back as July of last year the employers 
proposed a reduction in the rates of wages, to which 
the men replied by a claim for an advance. After a 
long debate on the subject the matter was deferred in- 
definitely. In November last the employers again pro- 
posed a reduction, and an iuterview took place on 
November 27, when the owners proposed 10 per cent. 
reduction, or, as an alternative, to refer the whole 
matter to arbitration. The question has been under 
discussion from that date until the 14th instant, when 
the Coalowners’ Wages Board came to the conclusion 
to issue an ultimatum, either for 10 per cent. reduction, 
to submit the question to open arbitration, or submis- 
sion on the part of the men to such reduction as the 
Federation Board should determine. If no arrange- 
ment is effected the coalowners intimate that a reduc- 
tion will be immediately made. 

The coalowners of Fife and Clackmannan have 
agreed to decrease the proposed reduction in the rates 
ot wages to 74 per cent. Ata conference held on the 
subject the miners’ representatives endeavoured to 
avert the reduction, but they admitted that prices had 
fallen from 1s. to in some districts 2s. per ton. The 
proposed reduction amounts to 3d. per ton on wages. 
The Fifeshire Miners’ Board advise the men to accept 
the proposed 74 per cent. reduction, but the Clack- 
mannan men will consider the question at their next 
meeting. 

Some further disputes have cropped up in the Lan- 
cashire coal districts, but efforts are being made to 
avert any strike taking place. In one case the men 
have tendered their notices; in another they are 
threatening to do so; but their agents are endeavour- 
ing to effect a settlement in all instances. The attitude 
of the federation in the matter of the South Wales dis- 
pute is being severely condemned in various quarters. 





ENGINEERING FIELD BOOK. 
To THE Eprror or ENGINEERING. 

Srr,—In your number for November 20 you mention in 
your list of ‘‘ Books Received” one having the title of 
**Librito del Campo,” &e. As many of your readers may 
not be acquainted with Spanish, perhaps you will afford 
me, as one who had a good deal to do in getting up this 
work, the opportunity of giving a somewhat further 
description of the general scope and contents of the book. 
Translated into English the title would be, ‘‘ Field Book 
with Useful Tables adapted to the Metrical System for 
the Surveys and Construction of Railways,” by John 
MacGee. Buenos Ayres: Galli Brothers. London : 
E. and F. N. Spon. 

This title gives the general idea of the object and scope 
of the work, but apart from the many useful fmale 
given for the solutions of such problems as may turn up 
in the field, and tables for the changing of metrical 
weights and measures into English, the main object of 
the book is to employ the American mode of laying out 
curves by tangent deflections, and to adopt the radius of 
the curve and length of the chord, so as to give an angle 
of deflection of an even number of degrees or minutes. 

The Americans—to quote from Rankine’s “ Civil Engi- 
neering,” ‘‘ describe the sharpness of curves by stating 
the number of degrees in the angle subtended at the 
centre by an arc of 100 ft. in length, which angle they 
call the ‘ angle of deflection.’ 


Feet Radius. 
A ‘1deg. curve’ means a curve of ... 5729.6 
” 2 ” ” ” e 2864.8 
” 3 ” ” ” 1909.9 
and so on.” 


_ There are many handy field books in the States contain- 
ing tables for employing this system, and if a 100-metre 
chord was employed of course the same tables would be 
applicable, but inasmuch as 100-metre chords would be 
too long, Mr. MacGee adopts a 20-metre chord, which 
comes somewhat near to the English chain, 





So far as I have come across English and other Euro- 
pean engineers, they adopt the mode of stating their 
curves in even radii, leaving the deflecting angles to take 
care of themselves. But to further translate from our 
author’s preface. ‘‘In the movement of trains over a 
railway, as the resistance —_ upon the curvature, 
&c., acircular curve with a radius of 572.98 metres offers 
practically an equal resistance to a curve of 572 metres 
radius; and the difference of resistance, &c., between 
two curves whose radius respectively is 1145.93 metres 
and 1100 metres is insignificant ; but we have much dif- 
ference in the work of running the curve on the ground, 
as you will see by the following examples : 

By the formula given we have the deflection 


For a radius of 570 metres = 1 deg. 0 min. 
18.91 sec., or say 1 deg. 
Omin. 19 sec. 

572.98 metres 1 deg. 
0 min. 

1100 metres = Odeg. 31 min. 
15.16 sec., or say 0 deg. 
31 min. 15 sec. 

1145.93 metres 0 deg. 
30 min.” 


As the deflecting angle is half of the angle subtended 
at the centre, Mr. MacGee adopts the radius of 1145.93 
metres as his ‘‘1-deg. curve” with a chord of 20 metres 
(as 20 is the } of 100, therefore if we divide 5729.65 by 5 
we arrive at 1145.93as above), and gives a complete table 
of intersection angles, from 0 deg. to 80 deg., advancing by 
two minutes, and from 80 deg. to 180 deg. for every ten 
minutes, giving also the length of the complete chords, 
the versines, external secants, and the lengths of the 
tangents. It is therefore an easy matter when you have 
determined the angle formed by the direction of four 
straight lines to refer to the table for the length of four 
tangents, and if you are to put ina 30-min. curve multiply 
the tangent given in the table by 2, or for a 2 deg. 0 min. 
curve multiply by 4, and a table is also given by which 
you can find the proper multiplier for any other curve 
you determine upon, as, for example, if you decide to put 
in a1 deg. 10 min. curve with a radius of 982.23 metres, 
your multiplier is given as $. 

If however you find that you must adopt an angle not 
given in your tables, you have also in Part I, a complete 
set of tables of natural sines, cosines, &c. The work is 
got up in a handy form, and only the information re- 

uired in the field is given in the first part, so that it 
should not be too bulky for the pocket. Part II. con- 
tains tables of logarithmic sines, tangs, &c., and of num- 
bers and earthwork tables, &c., useful for calculations in 
the office. Having used the American system now mostly 
for the last ten years, I can speak of the superiority of it 
over the other in the field, and the work of plotting the 
curves is exactly the same labour for both systems. 

The calculation for curves is still further reduced by 
starting the point of curve at a 100-metre, or 20 or mul- 
tiple of 20 stake. Ina new country it is seldom neces- 
sary to determine accurately the point of intersection of 
the straight lines. The mode of deflection by angles 
being mathematically correct, you have simply, after you 
have once started, to turn the necessary number of times 
to get the proper direction of your new tangent, checkin 
your calculations by your theodolite compass, which wil 
turn within a few seconds of your proper angle. 

By making a proper magnetic ee survey, I 
have got straight lines of about eight miles long over a 
ridgy country, without going to the trouble of finding a 
point of intersection, which was a great saving in time 
and expense in a heavily wooded district, or in the case 
of curves of from 4 to ? of a mile long. 

I need hardly add that if a chord of one chain or 100 
links is adopted, a ‘‘ one-degree curve ” will have a radius 
of 5729.6 links, or 57 chains 29.6 links, which is practi- 
cally # of a mile radius. The deflecting angle would be 
0 deg. 30 min , but if we take the deflection for the exact 
# mile radius the deflecting angle would be 0 deg. 28 min. 
38.729. sec. J. Durie, 

November 24, 1891. 





ON THE CORRELATION OF ELECTRICITY 
WITH HEAT. 
To THE EprtTor or ENGINEERING. 

S1r,—The identity of electrical disturbances with light 
has been a good deal commented on. But it may occur 
to one whether the correlation of electric phenomena with 
heat would not be a more practical view to af stress on. 
For light is recognised to be only a particular pheno- 
menon of heat; a wave of light being merely a wave of 
heat of the particular length adapted to affect the retina. 
To correlate electrical disturbances with optical effects 
only, would seem then arather narrow or exclusive point 
of view (if it alone were taken). 

In treating some of the parallelisms between heat and 
electricity, perhaps the most important element—the 
waves—will occur to one first. A disturbance of any kind 
can scarcely take place without shaking the ether, which 
pervades and surrounds everything. The disturbances 
chiefly observed by us are of a pulsatory character, for 
the reason, no doubt, that in order to permit the parts of 
bodies to be in motion, and yet that these parts may not 
deviate from their positions toour eyesight, they must either 
oscillate or rotate about their centres of gravity in small 
excursions, and this pulsatory motion gives rise naturally 
to waves in the surrounding medium. 

Now it is a recognised consequence of Maxwell’s estab- 
lished electro-magnetic theory that all ether waves, how- 
ever generated, are similarly constituted or the same in 
kind, whatever their length (or period). We may com- 
mence with the ultra violet extremity of the spectrum, 
and, passing through the ‘‘optical” rays, go to the obscure 





heat rays lying beyond the red, without breach of con- 
tinuity. But ether waves of all lengths exist, and we 
cannot end here; we can analyse and isolate waves 
pees longer, until waves, inches, feet, or more in 
ength are reached, such as dynamo machines generate. 
Whetherglass prisms or prisms of pitch be employed as re- 
fracting media, there is no breach of continuity in the waves, 
all of the samekind, whether thousandths of aninch long, or 
even miles long. Through a certain extent of range, where 
a prism of glass or translucent substance is employed, 
these ether waves are commonly designated waves of 
heat; but in view of the late discoveries of Hertz, &c., 
may we not, impelled by a kind of logic, ask, Where do 
the waves of heat end? For there is no point where it 
can be said—here is a breach of continuity, where the 
waves commence to differ in kind. All other waves can 
probably produce heat under suitable conditions in fit- 
ting media ; may it not be legitimate, then, to call all 
waves generated in ether ‘‘ waves of heat,” irrespective 
of whether the refracting substances they traverse be 
translucent or not? 

For the waves evolved from a rotating dynamo arma- 
ture are (according to the above suggested correlation) 
only waves of heat of greater length, and it is surely more 
simple to regard the heat produced in the wire con- 
stituting the circuit as directly generated by the waves 
—i.e., by waves of heat—than to regard the action 
as due to something (‘‘electricity”) being converted into 
heat. There is no conversion according to the above 
view, but merely the production of heat direct by waves 
of heat, which have, however, too great a length (too 
slow a period) to throw the molecules of the wire readily 
into vibration, and the greater or less facility with which 
this is achieved within the substance of the material may 
be said to constitute one difference between what is called 
a good and a bad ‘‘conductor.” A fairly efficient con- 
ductor, as it seems, chiefly reflects and partly absorbs the 
particular wave length concerned. The less the absorp- 
tion (or heat evolution), the more perfect is the ‘‘ con- 
ductor.” 

No doubt the long ether waves which oscillate about an 
‘electric ” circuit, or constitute one, are in a form more 
or less stationary, from the mutual reflection inevitable in 
a closed circuit ; but this becoming stationary is clearly 
not an exclusive characteristic of long ether waves. Far 
shorter waves (say the waves of “obscure” heat, so 
termed, about y5}55 in. long, only) can also, under 
obviously known suitable conditions, become stationary 
by reflection ; and probably even the analogy of the cir 
cuit here exists also, as we hear speak aptly of the 
‘*surgings (of ether) in circuits of atomic dimensions.” 
At any rate, it would be curious if the capability of be- 
coming stationary, whether in or out of a circuit, belonged 
to one length of ether wave more than to another. 
Heat, then, in an “‘ electric” circuit is generated directly 
by heat waves of a particular length absorbed laterally 
into the (generally) solid material which forms the axis 
of the circuit—and this heat is not generated by some- 
thing else, as we would more simply put the matter. To 
say that electro-magnetic waves evolved by dynamo ma- 
chines are not hot to the touch, and to imply thereby 
that they are not waves of heat, would be (as it appears 
to us) much like implying that invisible ultra violet 
waves (say) are not heat waves, because they do not burn. 
But they can produce heat in suitable media, and no one 
doubts that they are waves of heat of a particular length. 
So waves generated by a revolving dynamo armature 
(waves of heat as we regard them) can, under fitting con- 
ditions, produce heat in the interior of metals, without 
necessarily generating heat indiscriminately in any ob- 
ject. The media are everything. Thus, for instance, those 
short waves refrangible we glass, which have been parti- 
cularised as waves of ‘* obscure”’ heat (although the waves 
evolved from dynamos are equally Paha are not hot 
to a dark solution of iodine in bisulphide of carbon, but 
on emerging from this liquid which they have traversed, 
these waves can set fire to a piece of wood, &c, 

It seems probable that a not inconsiderable portion of 
the sun’s energy is being spent in long ether waves— 
inches, feet, or more in len th. For doubtless the general 
vibration in the solar nebula (whereby the ether per- 
vading it is thrown into “‘ resonance” of various periods) 
emits waves of every length—all of them, according to the 
view here suggested, waves of heat, without assignable 
breach of continuity. 

It may be a curious point to note that a reaction of 
back pressure, amounting doubtles;: to millions of tons, on 
the solar surface (existing as a necessary consequence of 
the electro-magnetic theory), due to energy propelled off 
in the form of waves, may be a sufficient cause for accele- 
rating or retarding the sun’s proper motion in space. For 
it is indefinitely unlikely that the emissive power of the 
sun is uniformly the same all round, or all over the 
solar surface. * 

There is a tolerably obvious correlation between some 
phenomena of heat and sound which may be worth 
noticing just in passing. Sound waves can of course be 
produced either by the vibration of asolid b dy (take a 
tuning-fork) or by the vibration of the medium itself 
which transmits the sound. This is often distinctively 
called ‘‘ resonance” without there being an essential 
pbysical difference in the mode of generation of the waves, 
since the waves generated in the two cases are the same. 
Thus, for instance, either a vibrating solid (a fork) or the 
air column in an organ pipe, can give exactly the same 


* The stress is calculable at 27 grains per square foot of 
the polar surface, and it is the same (as may be observed) 
as the stress on a belt carrying off the aame power—viz., 
7000 horse-power—from the same unit of surface, at the 
same velocity—that of light. It is well known that the 
wave energy emitted from the sun is approximately 
equal to 7000 horse-power per square foot. 
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musical note, indicating the same physical characteristics 
in the waves. 

As with air, 3o with ether. A wave of heat may be 
generated either by a vibrating molecule (i.c., by the pul- 
sations of a piece of matter of constant mass), or it may 
he pavers by the ‘‘resonance” of a portion of ether, 
i.c., by the pulsations (‘‘surgings”) of a portion of the 
medium itself which transmits the wave. Waves of the 
last character due to resonance of ether or ‘‘ ether surg- 
ings” are most often met with in ‘‘electro” experiments 
so called. These, however, =e be logically viewed as 
waves of heat of a particular length; and waves pro- 
duced by resonant ether (surging about in visible masses 
which ether pervades) may differ no more in character 
from those emitted by vibrating molecules than the 
waves evolved by the resonant air in a pipe differs from 
those generated by vibrating solids, such as forks. Heat 
waves of all lengths can be produced as well by resonance 
of ether as by the vibrations of more or less rigid bodies 
(such as molecules, &c.), just as—to follow the parallelism 
—sound waves of all lengths are producible either by 
resonant portions of air, or by oscillating solide. 

Hamburg, 1891. S. ToLtver PRESTON. 








SNOW AND SAND FENCES FOR 
RAILWAYS. 
To THE EpiTor OF ENGINEERING. 4 

Str, —One of the heaviest and less elaborated questions 
concerning the regularity and uninterruptedness of railway 
communications, is undoubtedly the question of snow and 
sand blocks. Therefore every communication of specialists 
studying this question in various countries and condi- 
tions, is very important. In your valuable paper of 
October 16, 1891, you gave an account of snow and sand 
fences devised by Mr. W. L. Howie, and thus you opened 
a field for an international discussion about this subject. 
I take advantage of this occasion to make some theo- 
retical remarks and to communicate something about the 
treating of this question in Russia. 

In all countries, between the tropics and the polar 
circles, the wind blows not horizontally, but always form- 
ing an angle to the horizontal, from 3 deg. to 18 deg. 
Consequently, meeting the earth’s surface, it reflects, like 
asmall stone thrown on the surface of the water, and 


gets a wavy motion. According to the experiments of 
Mr. Rudwicki, engineer, made in the south of Russia, 
the length of the air waves is above 21 ft. and the 
height about 14 ft. In this way the wind picks up the 
snow, and especially sand, accumulated on the ground, 
and sweeps it forward. The quantity of snow which the 
wind is able to carry can be determined from the formula 


(1) 


and the quantity of snow which the wind is able to pick 
up from the ground may be determined from the formula: 


m o ‘: v? sin (a+ c)—P =0, 


mo 1 (vg? sin (ate)-Z'"pi=0, . (2) 


where m is the square of the examined part of the earth sur- 
face in square metres, 4 the density of the air, v its speed, g 
the acceleration of gravity = 9.82 metres, ¢ a constant, 
practically found to be equal 1.86, v—g ¢ the speed of the 
waves of wind reflected from the earth, a the angle of 
inclination of the wind to the horizontal measured in a 
vertical surface, c the angle of inclination of the ground 
to the horizontal, pi the quantity of snow picked up by 
every wave of wind, and b the same quantity swept by 
the wind. 

From the formula (1) it may be seen that in case of a 
quite horizontal surface, i.e., 


C=#( P= moo sina; 
<9 
in case of a falling surface 
P=m¢ 4 sin (a—c), 
29 
and in the case of rising ground 
P=m¢ 4 v2 sin (a + ¢). 
29 


Tn the last case the quantity P is the greatest. Likewise 
the analysis of the formula (2) will prove that the 
snow will be picked up by the wind from a rising surface 
and dropped down on a falling one. As tothe horizontal 
surfaces, the snow will be dropped down on them when 
they are higher than the surrounding country, and picked 
up when they are lower. If we will protect a place, and 
especially the track from snow or sand blocks, we must 
endeavour to strengthen the lower currents of the wind, 
as to be able to pick up and carry forward all the dropped 
snow. But from all the quantities in the formule (1) and (2) 
only one, namely, sin (a +c), may be modified by technical 
means, i.¢., that the only way of protecting the track 
from snow or sand blocks, is to oppose to the wind an in- 
clined plane, under such an angle as not only not to 
weaken the wind, but, on the contrary, to strengthen its 








lower layers, so that they are capable of picking the snow 
up, and after reflection from the planes throwing it beyond 
the track. , 

Such is the system of the refractory protecting of 
snow and sand fences of Mr. Rudwicki; trials are being 
made this year with such fences on the Hungarian 
State railways and some Russian ones. We see that Mr. 
Howie and Mr. Rudwicki had the same idea, that for pro- 
tecting the track against snow blocks the lower currents of 
the wind must be strengthened. But practically the two 
systems differ. Mr. Howie deflects the wind downwards, 
so that it blows the snow from the rails upwards, and Mr. 
Rudwicki deflects it upwards, so that it reflects and 
carries the snow above the track. It would be very 
interesting to know whether Mr. Howie gave attention to 
the wavy-like motion of the air on the surface of the earth, 
and whether he does not in a stormy wind, when the 
angle of the wind to the horizontal is greater than 10 deg. 
to 15 deg., create an obstruction by the current M! N! 
meeting with the current M N on the lee side on the 
track. So for the practical purposes, as for the theory, it 
would be most useful, if possible, to make comparative 
trials of the two systems in identical atmospherical and 
topographical conditions. ; ; 

f you find, Sir, that a more detailed acquaintance with 
the system of Mr. Rudwicki and the results of his 
experiments may interest the readers of your paper, I will 
give with great pleasure any more details about that 
system, 

Yours truly, ; 
S. Kopernickt, Engineer. 

Wirballen, Russia, December 28, 1891 





SCREW PROPULSION AND NON-REVER- 
SIBLE ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—Replying to Mr. Appleby’s two communications 
I need only say that my letter so kindly inserted by you 
in your issue of December 18 answers most of his remarks, 
that I leave all comparison to engineers; that the 
‘* priority ” of ‘‘our patents ” has nothing to do with the 
case, as the principle of reversible propellers has been 
enunciated and patented since 1846, and that many gentle- 
men in many countries have recognised the desirabilit 
of the system and designed many gears for effecting it 
long de ie M. Marque, M. Spanoghe, “‘assignor to M. 
Marque,” or myself, developed our respective details and 
combinations ; and that these are all we can claim upon. 
I have had the ‘‘reversible” and ‘‘ feathering” propeller 

atents of twelve countries brought under my notice, and 
tin all humility) I may say that my uaintance with 
the subject is like Mr. Weller’s knowledge of London, 
‘‘extensive and peculiar.” My patents have everywhere 
been accepted as new. I have also other gears which I 
have had the pleasure of submitting to you ; one of which 
I think you will consider especially suitable for launches, 
as the reversing lever can be operated by the steersman, 
and the design could not well be more simple. I have 
also several other protections, each containing many 
“*heads ;” which I hope will, in due course, assist 
the development of the desirable objects Mr. Appleby 
and I have both at heart. must, however, re- 
peat that I consider hollow shafting better than 
solid for this and also for most other purposes; that 
Mr. Bevis and I are content with the blade-holding 
gear that kept the Calliope off Samoa; that the British 
and American Governments are applying hollow shafting 
in their newest and best vessels, and that it will shortly 
be generally used in all the best practice. I wish the 
- — feathering propeller ” all the success it deserves, 
whoever the inventor or series of inventors may be. May 
all true engineers help it forward; and may it before 
long assist in saving life, anxiety, property, and waste of 
‘fenergy,” and also do somewhat towards suiting the 
screw to the vessel. I hope to have a few words to say 
(with your kind permission) on the subject matter of Mr. 
Masashe’s most kind letters, very shortly. In conclusion, 
I have the pleasure to invite the British, French, or any 
other Government interested in the safety and welfare of 
its officers and subjects who “‘ go down to the sea in ships” 
to test any of my gears or suggestions ; without any wish 
for reward on my part, except the honour of assisting 
them by supplying (in confidence) all the information in 
my power, and entirely for the sake of the good I be'ieve 
the system I advocate will be able to effect for those who 
“do business in great waters.” 

have the honour to be your obedient servant, 
Selhurst, S.E. Rosert McGuasson, 





LAWS OF STEAMSHIP PROPULSION. 
To THE Eprror oF ENGINEERING. 

Sir,—Mr. Robert Mansel, in your issue of October 16, 
purports to reply to my criticism on his formula, which 
appeared in your % of August 28, but as he waives 
aside all the figures I gave, with the remark that they 
‘*do not illustrate the points in dispute,” I am afraid we 
have no common basis from which we can profitably con- 
tinue the discussion. 

It Snags to me that the examples given by Mr. 
Mansel in his letter under notice are merely a playing 
with figures. 

Unless I entirely misapprehend the formula, it can 
only be arrived at from a knowledge of the actual power 
required to propel the vessel at two different speeds, and 
its value (if any) consists then in being applicable to 
other speeds of the same vessel. 

The facts Mr. Mansel gives consist of a statement of 
the respective powers used to propel certain known 
vessels at two stated speeds each. From these facts, so 
far as appears, he evolves his ‘‘ constants,” and he then 
works back and shows that the formula applies exactly 





to the facts from which it has been derived, which is not 
difficult to understand. 

He calls this a ‘‘test,” and so it is of the correctness 
of the figures, but of nothing more. It appears to me 
that a test of the general correctness of the formula- - 
and this I presume is what Mr. Mansel is attempting to 
show—requires at least a third speed for each vessel. 

There is one other point to which I must refer. Mr. 
Mansel writes : ‘ 

“ That a and X may vary very considerably not only 
in different vessels, but also in different ranges of speed 
in the same vessel, is doubtless a perplexing but at the 
same time an indisputable fact, which has to be recog- 
nised before an attempt is made to explain or under- 
stand it. I am not called upon to apologise for a fact and 
challenge ‘A. E. J.’ to disprove the statement in regard 
to the following three atm Ph 

It is not necessary for me to give the examples to 
which Mr. Mansel refers, as not only do I admit that the 
so-called ‘‘ constants ” change (whether suddenly or not I 
leave Mr. Mansel to prove), but I am of opinion that this 
“indisputable fact” tends to show that Mr. Mansel’s 
method is merely another and more complicated way of 
representing the customary speed and power curves, and 
as Mr. Scott Russell remarked in the same connection 
when Mr. Mansel’s paper was read before the Institution 
of Naval Architects in 1877—‘‘I think that is the whole 
story.” 

Yours truly, 


Shanghai, December 15, 1892. A. E. Jones, 





THE “ENDYMION” AND THE ‘OPHIR. 

To THE EpiTorR or ENGINEERING. 

Sm ,—The writer of the article on ‘‘Shipbuilding in 
1891,” which appeared in your issue of the 1st inst., has 
fallen into a strange error, and one which could hardly 
have been expected from one at all acquainted with the 
respective methods of measuring vessels for the Royal 
Navy, and the mercantile marine. 

He says: ‘The —— vessel built during the year was 
the first-class cruiser Endymion, which is returned as of 
7350 tons displacement. The largest merchant vessel 
launched was the Orient liner Ophir, of 6901 tons.” This 
distinctly implies that the Eedeeten is larger than the 

phir, because he does not say the Endymion is the 
largest ship built for the Royal Navy. He says she is the 
largest vessel built, without qualification. Now 7350 
tons displacement is that of a vessel considerably less than 
the Ophir. ge for naval ships is calculated 
‘‘with all weights aboard,” or ‘‘at load draught,” as it 
would be called for a merchant ship. At load draught 
the Ophir displaces 10,550 tons, over 3000 tons greater 
than the Endymion. I do not know the exact displace- 
ment of the Empress of China, but I feel sure that she, 
too, is larger than the [Endymion, whilst Harland and 
Wolff have turned out two cargo boats, the Nomadic and 
Tauric, and two passenger steamers, the Cheshire and 
Shropshire, which are all over 5600 tons gross register. 
This is certainly more than equal to 7350 tons displace- 
ment. 

A certain class of mind seems to delight in vast size 
without regard to efficiency. These persons, who are 
generally os. are accustomed to compare naval 
vessels with mercantile, to the disparagement of the 
latter, because, forsooth, they are comparing the man-of- 
war by displacement scale with the merchant ship by 
register tonnage, and it is regrettable that such anauthority 
as ENGINEERING should, by an oversight, help to per- 
petuate error. Yours faithfully, 

B. W. Grinspure. 

12, King’s Bench Walk, Temple, E.C., January 8, 1892. 

[It was certainly our intention to bring out the fact that 
the Endymion was the a naval vessel built during 
the year. The other vessels named are referred to along 
with the Ophir ; but not by way of comparison with the 
Endymion. That is impossible, for naval vessels are 
reckoned by displacement tonnage, and it is difficult to 
get the displacement of merchant ships, especially of 

arge high-speed steamers. Later on it is stated that the 
largest sailing ship is the Maria Rickmers, and again the 
tonnage of the largest paddle steamer is referred to, so 
that the whole intention of the paragraph was to enume- 
rate the largest vessels of various classes launched in 


x 


private yards.—Ep. E.] 





BOILER EXPLOSIONS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The 9th report on the working of the ‘‘ Boiler 
Explosions Act,” dealing with the explosions investigated 
during the year ending June, 1891, has been widely dis- 
seminated, and the figures given in the report have gene- 
rally been given without special comment. As misappre- 
hension is liable to be created in this way, and as no 
classification is given in the report itself, it is desirable 
that some of the characteristics of the cases referred to 
should be pointed out. 

In the first place it must be remembered that the Boiler 
Explosions Act of 1882 gives a very wide definition of a 
boiler, and that hence the cases investigated include 
accidents in connection with very varied descriptions of 
vessels in which steam is used. Further, the absence of 
any definition of an explosion, results in the inclusion of 
equally a of accidents to such vessels. There 
would seem to be a very general impression that the cases 
referred to in the Act are mainly those of actual explo- 
sions to: boilers used for generating steam, and as these 
really only constitute one-half of the cases, and resulted 
in less than half the loss of life recorded, it is important 
that as far as practicable some classification of the results 
should be attempted. As an instance of the varying 
nature of the vessels referred to, may be mentioned Re- 
port No. 453, Steam Pipe; No. 436, Steam Oven 
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No. 485, Economiser ; and No. 452, ‘‘ Lancashire” boiler. 
In illustration of the varying classes of accident which 
are investigated, owing to the absence of a definition of an 
explosion, may be mentioned Nos. 463 and 486, where 
small cracks in cross-tubes resulted in putting out the 
fire of a vertical boiler in each case ; No. 447, where the 
jointing of a manhole gave way; and No. 475, where a 
stop valve was broken by the impact of water which had 
been condensed in the steam pipe. None of these acci- 
dents being what is generally understood as a steam boiler 
explosion, I give below some particulars of the accidents 
which the report refers to, classified under the head- 
ings of : 

A. Actual explosions to boilers used for generating 
steam and hot-water circulating boilers. 

B. Accidents (not explosions) to steam boilers. 

C. Accidents and explosions to other steam appa- 
ratus. 

D. Accidents and explosions to steam pipes, &c. 


No. of Description Persons Persons 
Report. of Boiler. Killed. Injured. 
424 Vertical ee 2 — 
431 a es oe 1 — 
434 Locomotive ... sie — 2 
438 Cornish a ae - — 
439 Vertical ice me -- _ 
440 Cylinder... eng — 1 
442 Vertical a ae! -- } 
443 Locomotive ... Pen 1 — 
445 Return flue ... _ —- 
446 Cornish “= -- 
41s Vertical -- 3 
449 Cornish 1 — 
450 ee is — 3 
452 Lancashire .. a - — 
454 a a 3 
455 Babcock and Wilcox — _ 
455 Chimney boiler _... 1 3 
457 Saddle boiler ie — 
461 Rectangular boiler... —_ -— 

464 Conical circulating 

boiler — — 
465 Locomotive... — 1 
467 Vertical — — 
469 ‘is fem _ 1 
470 Twin boiler ... 1 1 
476 Cast-iron boiler ~- 1 
478 Vertical... a — — 
479 Cylinder, four fnr- 

naces oe as -- -- 
481 Locomotive ... —- 1 
483 s ie 7 os 
484 Lancashire ... + 1 
490 2 1 oe 
491 Vertical o 1 
493 a _ — 
495 Me 1 13 
497 _— 2 


498 Locomotive 2... — _ 
Total: Explosions, 36; persons killed, 14; injured, 38. 


B. 

430 Collapse of furnace — — 
462 i with 

small fracture... — — 
463 Cross-tube fractured _- -- 
486 - ” ia ne 
482 Fracture of shell ... —- - 
499 Failure of smoketube — 1 
432 Stud blown out — a= 
433 Plug blown out -—- 2 
472 be Mh - ae 1 
447 Failure of man-hole 

joint nee 1 
466 * - = we 
494 ¥ co 1 ‘on 
435 Small holes corroded 

through as —_ 

437 ” ” Bay ae 
451 Bolt gave way... 1 I 
Total: Accidents, 15; persons killed, 3; injured, 5. 
C. 

436 Steam oven ... — oF 
488 os ae _ a 
492 - — - 
496 = co i a 
485 Economiser ... _ — 
441 Grass boiler ~ ers 
487 Kier ... ee — 3 
444 Dye extractor 3 
458 Stove pre - ~ 2 
459 Oil press... iv — 
Total: Accidents, 10; persons killed, 1; injured, 8. 
D. 

429 Junction valve burst 

or fractured -- 1 
474 fn a 2 1 
475 9 ” 1 — 
477 ” ” * 5 
489 ” ” 1 be: 
453 Steam pipe burst or 

fractured ... ne -- 1 
460 ” ” 7 ead 
468 fe ms - —_ 
471 ” ” 2 ied 
473 ” ” 1 I 
480 — 2 


” ” 
Total: Accidents, 11; persons killed, 14; injured, 11. 


a compare with the figures of 1889 and 1890, as 
ow: 
Persons Persons 


1889-1890, Killed. Injured. 
33 Steam boiler explosions mt 15 59 
32 Accidents to steam boilers... 2 3 
. —_—e <a apparatus 3 10 
= ie pipes 1 t 
77 21 76 

1890-1891. 

36 Steam boiler explosions es 14 38 
15 Accidents to steam boilers... 3 5 
Bt aa apparatus 1 8 
we gs a pipes 14 11 
72 32 62 


It will be noted that though the number of actual steam 
boiler explosions show a slight increase, compared with 
the preceding year, that the number of killed is slightly 
smaller. Further, the number of killed in the latter year 
from steam boiler explosions is less than half of the total 
of the report. The increase in the number of lives lost 
shown in the total is mainly due to the accidents to steam 
pipes and junction valves, in one case of which (No. 460) 
seven lives were lost. 

Further, in comparing the year 1890-91 with that pre- 
ceding it, it must be remembered that during the latter 
year the area covered by the investigations has been in- 
creased by the amendment to the Act of 1890 by the 
inclusion of the boilers of certificated passenger steam- 
ships and those used in or about coal and metalliferous 
mines. Of these there were ten cases, which would appear 
to be Passenger Steamers Nos. 460, 462, and 494, and Coal 
and Metalliferous Mines Nos. 465, 471, 472, 474, 477, 484, 
and 489, resulting in the loss of 17 lives and injury to 
8 persons. Subtracting these from the totals of the 
report it will be seen that for the same area as that 
covered by the report for the year 1889-90, there were 62 
cases, resulting in the loss of 15 lives and injury to 54 
persons, practically showing a considerable reduction in 
the number of cases and also in the loss of life. 

Although an examination of the results as above shows 
that really there is nothing whatever alarming in the 
apparent increase shown in the report, yet it would appear 
probable that the results, as in the past years, may be 
used without comment by alarmists who wish to impose 
legislation on steam users, and it is, therefore, very im- 
portant that, as far as possible, the actual meaning of the 
tigures should be made clear. It is most probable that 
although the report at present includes a large number of 
cases of insignificant accidents, more of these will be re- 
ported as the Act becomes still more generally known, 
and a further increase of the total bulk of the figures may 
therefore be expected annually. The invest:gation of 
many of the accidents is wy both interesting and 
instructive, but there is little doubt that the inclusion of 
the whole as boiler explosions does not convey a correct 
impression of what they really are, and it is, therefore, 
to be hoped that any further amendent to the Boiler Ex- 
plosions Act may include a definition of a boiler explo- 
sion; and atthe present time it would at least be valuable 
if some classification in the report were attempted. 

Yours faithfully, 
Epwarb G. Hitter, Chief Engineer. 

The National Boiler Insurance Company, Limited, 

22, St. Ann’s-square, Manchester, Jan, 12, 1892, 








THE PHYSICS OF STEEL. 
To tHe Eprror oF ENGINEERING. 

Srr,—In your number of November 6, 1891, you gave 
an account of the discussion which followed the reading 
of a report by Professor Roberts-Austen to the Research 
Committee of the Institution of Mechanical Engineers. 
In the course of the discussion I was violently attacked 
by Mr. Arnold, of Sheffield, but his tone relieved me 
from any necessity forreplying. It will, however, be well 
to refer to the more parliamentary and courteous remarks 
addressed to you by Mr. Metcalf, of Pittsburg, and which 
appeared in ENGINEERING January last. Mr. Metcalf 
considers that the beautiful experiments of Professor 
Roberts-Austen ‘‘ give the measure of ‘recalesence,’ reduc- 
ing it to its proper quantity and rather spoiling the 
marvels of theory of erratic chemical changes which had 
been built upon it.” Neither my friend Professor Roberts- 
Austen nor I could have anticipated that our respective 
experiments would, by the hands of others, have been 
opposed to each other. Curves only differ in the way 
they have been set out. The autographic method of 
Professor Roberts-Austen possesses the advantage of 
suppressing the errors of observation, but on the other 
hand my system of representation is more sensitive and 
shows better the small evolutions of heat; it is to be 
wished that it were possible to unite the advantages of 
both methods, but it is not our fauJt that this is not prac- 
ticable. 

Neither is it my fault if Mr. Metcalf does not take the 
trouble to consult either my scales or the tables which 
give the numerical data, but merely looks at my curves, 
and over-estimates the evolutions of heat which occur 
during the cooling of steel. 

Neither is it Professor Roberts-Austen’s fault if, on 
looking at his curves, Mr. Metcalf ignores the scale of 
temperatures which is given, and merely assumes that 
the evolutions of heat which are indicated are insignifi- 
cant. Itis clear that the same variety of steel, cooled 
under the same conditions, evolves the same quantities of 
heat per unit of mass in London and Paris. ‘These quan- 
tities (whatever they may be) are really much higher than 
those which come into play in many other analogous 


properties of bodies are only accompanied by small 
thermal disturbance the responsibility is not mine. 

Mr. Metcalf adopts the view that such evolutions of 
heat as cannot be attributed to carbon, are due to crystal- 
lisation of the iron. I should be delighted if it were so; 
a sudden change in crystalline structure of a solid body, 
attended by an evolution of heat, really affords an 
excellent proof of the occurrence of an allotropic 
change, as all chemists admit. My opponents have, 
indeed, suggested explanations which prove them to be 
more advanced allotropists than either Professor Roberts- 
Austen or I, but we can hardly be reproached because 
they failed to recognise this. Unfortunately, the ex- 
planation as to crystallisation is not well founded; I 
regret to be obliged to cite my own researches, but I have 
studied by the aid of accurate experiments the transfor- 
mations in the grain in different kinds of steel, from the 
point of view of structure considered as a function of 
temperature in my ‘‘ Etudes Metallurgiques” (Annales 
des Mines [8] t. xix., p. 59, e¢ sutv.); and later in the 
Journal of the Iron and Steel Institute [1891, vol. 1., pl. i. 
to viii.] I published microphotographs of my prin- 
cipal specimens. It is easy to see from these photographs 
the form of the crystalline grains and to measure exactly 
their dimensions, which increase with the temperatures 
to which the steel has been heated. Crystaliisation is 
developed at the temperature near to that at which iron 
is able to form fusible compounds with the foreign 
bodies it contains, especially phosphorus and carbon. I 
believe, but am not absolutely certain, that between the 
two phenomena a relation of cause and effect exists, and 
that we are in presence of a special case of a very general 
mode of crystallisation in the ‘‘dry way.” At all events, 
it is not my fault that there is no coincidence whatever 
between the development of crystallisation and the well- 
defined critical points. 

have also been reproached with having suggested 
hypotheses. I do not defend myself, they are indes- 
pensable instruments of research, and the investigators 
who pretend to do without them are not those who use 
them least ; but it is easier to see a single hypothesis in 
the eye of a neighbour than to discover two in one’s own 
eye. I am not answerable for the fact that human nature 
is thus constituted. 

I am, Sir, yours faithfully, 
F. Osmonp. 
Paris, January 25, 1892. 





AERODYNAMICS. 
To THE Epiror or ENGINEERING. 

S1r,—My attention has been called to a communica- 
tion by Mr. H. C. Vogt, in ENGiInkERING, of December 
4, 1891, in which the writer, referring to a description of 
the experiments of Mr. Langley, given in ENGINEERING 
for November 20, apparently supposes that he has stated 
that one horse-power applied upon some form of aérial 
propeller will give an end thrust of 209 lb., so as to 
directly raise an equal weight by a dead lift effort ; and 
Mr. Vogt proceeds to show that this (supposed) statement 
of Mr. Langley’s cannot be founded in fact. If, how- 
ever, he will again consult the language of your reviewer, 
he will see that no such statement has been made, but 
what is there treated of, is horizontal flight, and it is 
shown in substance that in such flight a far less end thrust 
is required to support the weight than would be required 
to directly lift it. 

In fact, the whole memoir may be said, from one point 
of view, to be an experimental demonstration that it is not 
necessary to put out any such power as Mr. Vogt 
(correctly) states will be necessary in a dead lift, but that 
by utilising the inertia of the air through horizontal 
motion, an immense economy of power can be effected. 
In the instance in question, direct experiment with planes 
weighing 1.1 Ib. (see subsequent Table) shows that 
iC 

209 x al or less than 9 lb. of end thrust, are needed in- 
stead of the 209 lb., which Mr. Vogt’ssupposition demands, 
and that these planes do sustain at the rate of 209 lb. of 
weight for 1 horee-power, when they are inclined at an 
angle of 2 deg. with the horizon, and are advancing at 
such a rate as to be maintained in horizontal motion. It 
may be added that while the end thrust can be obtained 
through a propeller, it was not so obtained in the actual 
experiment in question. 

n justice both to Mr. Langley and to your reviewer, 
I trust that Mr. Vogt will agree that his statement 
is founded on a misapprehension of the language used. 
May I, as one specially familiar with the original 
memoir (‘‘ Experiments in Aerodynamics,” Smithsonian 
Contributions to Knowledge, §01), which I assisted in 
reparing for the press, be permitted to add that the 
‘ables(given in abstract by your reviewer of November20) 
furnish a summary of facts observed through several 
years of experiment, during which time no labour or ex- 
pense was spared to secure accuracy. The quantitative 
values derived from these experiments, and confirmed by 
many different methods, are to be found at length in this 
original memoir, and are simple statements of observation, 
which I cannot doubt are substantially accurate. é 
Perhaps the interest of the subject will justify me in 
citing from the original work the language accompanying 
the Table, quoted from in your review, and here given in 
fuller terms. It is as follows: 
‘¢The most important general inference from these ex- 
periments, asa whole, is, that so far as the mere power 
to sustain heavy bodies in the air by mechanical flight 
goes, such mechanical flight is possible with engines we 
now possess, since effective steam engines have lately 
been built weighing less than 10 lb. (5 kilogrammes) to 
one horse-power, and the experiments show that if we 











transformations. If profound changes in the physical 


multiply the small planes which have been — used, 
or assume a larger plane to have approximately the pro- 
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perties of similar small ones, one horse-power rightly 
applied can sustain over 200 lb. in the air at a horizontal 
velocity of over 20 metres per second (about 45 miles an 
hour), and still more at still higher velocities. These 
numerical values are contained in the following Table. It 
is scarcely necessary to observe that the planes have been 
yen loaded, till they weighed 500 grammes each, 
and that such a system, if used for actual flight, need 
weigh but a small fraction of this amount, leaving the 
rest of the sustainable weight indicated, disposable for 
engines and other purposes. I have found in experiment 
that surfaces approximately plane and of one-tenth this 
weight, are sufficiently strong for all necessary purposes 
of support. 

** Data for Soaring of W in. by 4.8 in. Planes ; 

500 Grammes (1.1 1b.) 
| 

| Hori- 

zontal 
| Pressure. 


Weight, 


Weight with Planes 
of like Form that 

| One ne 

’ | will Drive throug 

Minute. ithe airat VelocityV. 


| 
? Work 
Anse | Soaring Expended 
Horizon. | Speed. 





| 1.1 x 33,000 
| @OVR, | 

ft.-Ib. | 
2434 | 
1268 | 
623 | 
474 | 
| 





ft. per sec. 
36.7 
54.8 
36.7 
40.7 
498 
65.6 


297 


044 174 


*‘T am not prepared to say that the relations of power, 
area, weight, and speed, here experimentally established 
for planes of small area, will hold for indefinitely large 
ones; but from all the circumstances of experiment, I 
can entertain no doubt that they do so hold far enough 
to afford assurance that we can transport (with fuel for 
a considerable journey and at ans high enough to 
make us independent of ordinary winds), weights many 
times greater than that of a man. 

‘*In this mode of supporting a body in the air, its 
specific gravity, instead of being as heretofore a matter of 
primary importance, is a matter of indifference, the sup- 
port being derived essentially from the inertia and 
elasticity of the air on which the body is made to rapidly 
run. The most important and it is believed novel truth, 
already announced, immediately follows from what has 
been shown, that whereas in land or marine transport 
increased speed is maintained only by a disproportionate 
expenditure of power, within the limits of experiment in 
such aérial horizontal transport, the higher speeds are 
more economical of power than the lower ones. 

**While calling attention to these important and as 
yet little known truths, I desire to add as a final caution 
that I have not asserted that planes such as are here 
employed in experiment, or even that planes of any kind, 
are the best forms to use in mechanical flight, and that 
I have also not asserted, without qualification, that 
mechanical flight is practically possible, since this in- 
volves questions as to the method of constructing the 
mechanism, of securing its safe ascent and descent, and 
also of securing the indispensable condition for the 
economic use of the power I have shown to be at our dis- 
posal—the condition, I mean, of our ability to guide it in 
the desired horizontal direction during transport—ques- 
tions which in my opinion are only to be answered by 
further experiment, and which oe Me to the inchoate 
art or science of aerodromics, on which I do not enter.” 

I am, very respectfully, 

Smithsonian Institution, Gro. E Curtis. 

Washington, D.C., January 1), 1892. 





PROGRESSIVE SPEED TRIALS. 
To tHe Epiror oF ENGINEERING. 

Sir,—Though the introduction of progressive speed 
trials into the British Navy must be welcome to all, it 
must also be a matter of regret to those interested in the 
performance of warships, that in the recent trials of a 
first-class cruiser no efforts appear to have been made to 
test the efficiency of the machinery at various powers. 
In addition to the light this would throw on economical 
influences, and thus benefit future machinery designs, 
one not fully initiated into the mysteries of naval con- 
struction would naturally suppose that such knowledge 
was absolutely essential to the proper design of ships 
intended to have certain radii of action based on their 
coal endurance. 

No one blames the professional advisers of the Admi- 
ralty for the shortcomings of the department, as they are 
supposed to make the best of a bad system for little pa 
and less thanks; but why should the continuance of suc 
a system be tolerated? Judging from the sort of hopeless- 
ness with which men refer to the Navy Office, we might 
well suppose it to be beyond redemption, but why not 
try the effect of bringing a little light to beat on it? If 
a series of articles were published giving an unbiassed 
account of the Navy Department, including the Dock- 
yard Administration, stating the salaries and duties of 
the principal officials, clerical as well as technical, it 
would certainly help forward reform by directing public 
attention to a national department which can only pass 
without censure when it passes without observation. 

Yours truly, 


January 25, 1892. DELTA. 


HIGH-SPEED LOCOMOTIVES. 
To THE Eprror or ENGINEERING. 

Strn,—Mr. Burgess’s thanks are sufficient encourage- 
ment to tempt one to trespass further on your space, even 
though the subject be one upon which more than a suffi- 
ciency Of good ink and paper has already been spent. 





It will scarcely be necessary to call attention to the fact 
that Mr. B. must use four cylinders of upwards of 14 in. 
diameter to equal two of 20 in., even if he make no allow- 
ance for additional condensation and internal friction. 

At the risk of being considered unfashionable, I must 
express my dissent from the prevalent practice of loading 
asingle axle excessively in order to utilise as much as 
possible of the high tractive force necessitated by modern 
train loads; coupling-rods when properly designed and 
fitted are not deserving of all the condemnation they have 
received, but defective practice in this respect cannot 
escape the notice of the most superficial observer, whereas 
the damage to permanent way and excessive stress on 
bridges can rarely be brought home to one particular 
engine. 

It is now some forty years since that Mr. D. K. Clark 
wrote: ‘The unsoundness of the policy of getting up 
heavy engines, merely to show what can bedone, is ap- 
parent,” and though the strength of road and weight of 
trains have considerably advanced in the mean time, the 
maximum load on a single axle has increased from 12 to 20 
tons, without a corresponding increase in tractive force, or 
economy in working ; this is perhaps a natural result of 
designing (?) to please the eye, supported by a substantial 
increase on the dimensions found sufficient by certain 
past masters. 

The reduction of the weight of moving parts is doubt- 
less desirable, but the multiplication of the units of the 
same without due regard to the equilibrating of inertia 
stresses is of problematic efficacy. 

The principle of Haswell’s locomotive is sound, and its 
application enables a modern firm to run double-acting 
compound stationary engines with perfect steadiness at 
500 revolutions per minute. 

The extra long high-pressure piston and connecting- 
rods and large low-pressure piston are features of the 
London and North-Western compounds, which are likely 
to militate against high rotative speeds. 

It is noteworthy, however, that the claim for fastest 
recorded speed is made on behalf of the 7 ft. 7 in. com- 
pound of tho Mert Masters Railway, which clearly indi- 
cates the capabilities of the compound system when suffi- 
cient piston and port area is allowed, even when handi- 
capped by large inertia stress. 

would venture to suggest, however, that a company 
able to afford splendid machines of this description 
should, when next intent on record breaking, invest a few 
pounds in autographic recording apparatus, and so elimi- 
nate the personal equation in the ‘‘careful measurement 
by stop-watch and mile-posts,” which is somewhat too 
hevantaalailes of the railway experimentalist. 

Yours, &e., 
ree Oe! be 
Birmingham, January 25, 1891. 





NOTE ON TRIALS OF H.M.S.S. ‘* EDGAR.” 
To THE Epitor oF ENGINEERING. 

S1r,—In ENGINEERING of January 15 I note an article 
upon the above subject, to a small extent touching on 
methods and mattera which I made a special study, only 
in a very insufficient and incorrect manner ; and, I think, 
I have a right to offer explanations, some deductions in 
the article being peor va misrepresentations. The 
writer remarks ‘‘ Not one thorough speed trial has ever 
been made in the Navy ;” and, again ‘“‘It may be, of 
course, that the trials of Greyhound, in 1873, finally 
settled a!l questions regarding the resistance of ships, and 
that we now need nothing but model experiments, though 
we should be sorry to state that this isso; but, certainly, 
they settled nothing about the engines.” 

The outcome of the writer’s deductions may be inferred 
from his column 12, page 81, where, we are informed, 
power of speed in which indicated horse-power varies, 
so far as tried, and according to speed, is given as varying 
between the 5.3 and 2.74 power ! 

I have again to protest this is not the statement of a 
law ; it is only mere tentative groping after one. 

Thereason of the insufficiency of, and incorrect deductions 
from the Navy trials, primarily, has been the altogether 
erroneous assumption as to the resistance equally involved 
in the writer’s figures. And, in a secondary degree, from 
variations being made in the circumstances and condi- 
tions of those trials, before having arrived at any definite 
notion as to the effect of these upon the problem, when 
taken separately. In the Edgar, it happens, numerous 
experiments have been made, and wecan select a number, 
made under like conditions, to test, for example, the 
truth of the following very important deduction. 

Defining Morin’s constant f as the effective piston pres- 
sures at which, under the circumstances, motion of the 
pistons would commence. Then W, the work done upon 
this resisting pressure at the speed of piston, when mul- 
tiplied by the number, of which the common logarithm is 
the product of the speed in knots by a small constant 
number, will give the power required to propel the vessel 
at the speed V, corresponding to the revolutions of 
shaft N. 

Take the Edgar’s experiments made at the intended 
load draught 23 ft. 9in. mean, with pitch of screw 
24 ft. 4 in. 

Also high-pressure cylinders (two of) 40 in. in dia- 
meter, 4.29 ft. stroke. This obviously gives the value of 
the quantity, 
2d" $ — ~1,8106 
21.010 : i 
And the data of the five following trials shows the value 
of 


Log 


Morin’s constant f = 6.696 
Log f = .8258 
therefore, 
2d?38 . 
Li = .6364 
°8 a o107 





H.M.S.S. ‘‘ Edgar.” 
a Speeds. Revolutions. 


20.49 
18.84 
16.51 
13 40 
11.87 


We can calculate the work W at the various piston 
speeds : 

Observed speeds V=20.49 18.84 16.51 13.40 11.87. 
Only with much greater probability, the true speeds, 
roperly corrected for tidal and wind drift, ought to 


ave been : 
: V =20.49 18.60 16.51 13.45 11.89 
og 


Powers. 
E. 

13,101 
8,401 
5,102 
2,464 
1,690 


aXe 
106.2 
92.8 
79.3 
63.1 
55.9 


In each, 
2d?2s 
= .6364 .6364 .6364 .6364 .6364 


= 2.0261 1.9675 1.8993 1.8000 1.7474 


2.6625 2.6039 2.5357 2.4364 2.3838 
4.1173 3.9243 3.7077 3.3916 3.2279 


21,010 oes 
Add log N (data) 





Sum, or log W... 
Log E (data) ... 





Differences, or 
log 7 = 1.4548 1.3204 1.1720 .9552 8441 
But .071 V = 1,4548 1.3206 1.1722 .9550 .8442 
Therefore, very obviously : 
Log ¥ = ,071 V orlog E = log W + .071V 
E = W10.01v 


2d? 8 px 
= “88 'nN10 07 V 

ai,oi0/ § 1° 

This is the propositionenunciatiated which, conversely, 
we test by calculating the powers for the various trial 
speeds as follows : 


That is to say: 
or, equally, we write : 


13 45 11.89 


=20.49 18.60 16.51 
Since .071 V = 1.4548 1.3206 1.1722 
Add log N = 2.0261 1.9675 1.8993 


2d? s 
lor == = .6364 .6364 .6364 
a ai, o10/ 


True speeds, V 





.9550 .8442 
1.8000 1.7474 


.6364 6364 





3.3914 3.2280 
3.3916 3.2279 
13.40 11.87 
+.05 +.02 


Sum or log E = 4.1173 3.9245 3.7079 
y data ,, = 4.1173 3.9243 3.7077 

Forobserved speeds =20.49 18.84 16.51 

Differences of ,, =0.0 —.24 0.0 


It will be obvious the agreement is about perfect if we 
admit the possibility of an error of observation of 
.24 knots on the second highest speed! Any one of 
mathematical instinct and training will understand 
how immeasurably more likely it is that this error has 
been committed, rather than the alternative, a compli- 
cated formula tried four times in four cases agrees with 
experimental facts, and, in a fifth, with a slight differ- 
ence (quite within the possible limits of errors of obser- 
vation), and yet is not the true relation of the elements of 
the formula. Ropert MANSsEL. 

Glasgow. 





TRANSATLANTIC Marts, New York To Lonpon, 1891. 
—For the fiscal year ending June 30th, 1891, N. M. 
Brooks, Superintendent of Foreign Mails, has just pub- 
lished an interesting report to the Postmaster-General of 
the United States, of the time occupied by each mail 
steamer for the delivery of the foreign mails between 
New York and London; the time, as stated below, in- 
cluding the conveyance of the mails from the New York 
Post Office to the steamer, and from the steamer in the 
United Kingdom to the London Post Office. In this 
report the Hamburg-American Company takes precedence 
over all others, as in the previous year, and it is signi- 
ficant that the Southampton steamers occupy such a good 
position, the advantage being derived very largely from 
the convenience of Southampton to London. It is 
interesting also to note that of 192 mail despatches from 
New York to London last year 101 came via Southampton. 
In the period named upwards of 26,000 bags of American 
mails were landed at the Hampshire port. The following 
Table, as published in the above report, shows the average 
time occupied in the delivery of the mails : 

hrs. min, 
169 


173 


Furst Bismarck, Hamburg - American 
Packet Company, via Southampton ... 
Columbia, Hamburg-American Packet 
Company, via Southampton ... <o. 
Normannia, Hamburg-American Packet 
Company, via Southampton ... vow ee 
Teutonic, White Star, via Queenstown 178 
Majestic, = “2 180 
City of New York, Inman, < 180 
Havel], North German Lloyd, via South- 
ampton was ae me ane wee 
City of Paris, Inman, via Queenstown ... 
Spree, North German Lloyd, via South- 
ampton aes pea nee son sas 
Augusta Victoria, Hamburg-American 
Packet Company, via Southampton ... 
Etruria, Cunard, via Queenstown 
Umbria, ” aa ee 
Lahn, North German Lloyd, via South- 
ampton a aes ap — ae 
Trave, North German Lloyd, via South- 


183 
185 


185 


ampton es a ae oes wes 
Aller, North German Lloyd, via South- 
ampton eve rar axe ove avs 
Saale, North German Lloyd, via South- 
ampton.... os sv a is 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComritzeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the ification Drawings is stated 
in each case after the price; wi none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

— of —— may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, Sadrested to H. ER Lack, Esq. 

The date of the advertisement of the ance of & com: 
yar ey saa is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete speci, v 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


784. J. Jameson, Newcastle-on-Tyne. (C. Tuckjield, 
Aloany, Western Australia.) Engine Governors. (6d. 
3 Figs.) January 15, 1891.—A is a shaft screwed for a sufficient 
portion of its length A? and carrying a nut B, into which are 
screwed vanes C by their spindles C!, which may be locked in 
any required position by a lock nut C2. Upon the shaft Ais a 
pulley D having a key-way cut in it for the pass ge of the feather 
Al, by which arrangement the pulley will carry the shaft round 
with it, but the shaft can reciprocate lonzitudina'ly through the 

ulley. This pulley D is driven by the motor which the governor 
is to control. The nut is prevented from travelling along the 
worm A2 by tubes E secured to the framing F. The end of the 
shaft A is reduced and carries a sleeve G which is secured by a 
fixed collar. The sleeve G carries the trunnions G', which pass 
through slots I in the jaws of the arm J, which is carried upon 
the shaft K, the motion from that being taken direct to the 
throttle valve lever. Guides L upon the framing have slots L! in 


Feg. 7. 




















which the trunnions G! travel as the shaft reciprocates longitudi- 
nally. When the shaft A is revolved by the pulley D it carries 
with it the nut B and vanes C. When the resistance of the vanes 
C overcomes the friction beiween the nut and the shaft the latter 
travels faster than the nut, and by the action of its screw thread 
in the nut is projected forward longitudinally, thus closing the 
throttle valve, in consequeuce of which the shaft A revolves at a 
slower speed, and the vanes overtaking the shaft return it to its 
normal position, or beyond, in which case the speed of the motor 
will be increased beyond the normal and the shaft will again over- 
take the vanes and the same operations will be repeated. When 
used as an electrical governor the movement of the shaft A is 
arranged to make and break electrical circuits. In Fig. 3, M 
represents an electro-magnet, the ends of the exciting coil being 
connected to two conducting strips N, N' insulated from each 
other by the block n. As the shaft A moves endwise the free 
end of the strip N will be forced against the strip N' and an 
electrical circuit will be completed. (Accepted Decem*er 23, 1891). 


11,623. C. Tuckfield, Albany, Western Australia. 
Engine Governors. [8d. 6 Figs.) July 8, 1891.—Upona 
shaft A isa screw thread with which engages a nut B carrying 
vanes C forming a fan. The fan may be a special one appertaining 
to the governor or an existing ventilating fan or centrifugal pump. 


tg. 2. 
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The nut cannot travel to any appreciable extent upon the shaft, 
but can merely revolve upon it or allow the shaft to revolve within 
it so that the longitudinal motion due to the screw thread will be 
imparted to the shaft and not to the nut. The shaft which is 
driven by the motor has free longitudis:al movement within certain 





limits, and is connected with the throttle valveof the motor. The 
shaft carries the nut round with it so long as the friction between 
the two is not overcome ; when this takes place the nut revolves 
more slowly than the shaft, which is then caused to move longitu- 
dinally within the nut by the screw thread and so close the 
throttle valve. When the speed of the shaft A becomes less than 
that of the nut B the latter will cause the former to travel longi- 
tudinally in a direction opposite to that which it formerly 
adopted. In some cases the vanes are disp d with altogether, 
and friction discs are employed either plain or grooved (Figs. 1 or 
3). These discs E' are connected with the tubes E, and where the 
annular ridges and grooves E? are employed the nut B is similarly 
grooved to correspond. By suitable arrangement the governor 
can be applied directly to the shaft of the motor or to any inter- 
mediate shaft driven from the motor so as to participate in the 
variat‘ons of speed of the motor. (Accepted December 23, 1891). 


GUNS, &c. 


14,853. L. W. Broadwell and M.H. Durst, Clap- 
ham-Road, Surrey. Small Arms. [6d. 7 Figs.) Sep- 
tember 2, 1891.—The objects of this invention are the transforma- 
tion of existing Martini-Henry and other single loaders to 
magazine rifles on the bolt system with reduced calibre, and 
to utilise a magazine as a cut-off when the arm is used as a single 
loader. For the existing breech drop block and the Martini 
or other similar action, a bolt action Ais substituted. The old 
barrel I is bored out to a thin tube and a new barrel H of the 
desired reduced calibre is inserted, having at its rear enda breech 
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bolt mechani:m fitted within the old breech casing B, and having 
attached thereto a magazine. C (Fig. 2) is the recess cut in the 
sides of the old shoe to receive the Broadwell-Durst automatic 
magazine. Dis the trigger guard combined with the elongation 
E hinged at F and closed at G, thus supporting and protecting 
the magazine. Thecutoff, when employing the Broadwell-Durst 
automatic magazine, is produced by simply turning the magazine, 
and thus the arm can be used as a single loader. a, @ are small 
projections serving as grips for turning the magazine, b being a 
sphere for engaging in recesses c to lock the magazine. (Accepted 
ecember 23, 1891). 


19,073 J. B. Ormsby and G. H. Banister, Wool- 
wich, Kent. Gun Mountin (8d. 4 Figs.] November 
4, 1891.—The gun is carried on guides in a cradle in which it slides, 
on recoil, being controlled by hydro-pneumatic apparatus. The 
cradle is supported by trunnions in the lower carriage and the 
elevation of the gun is varied by moving the cradle about these 
trunnions. The gun recoils along the line of fire. @ is a pivot 
block or baseplate provided with a central pivot a1 upon which 
the lower carriage b is placed as shown, c is the cradle, cl, cl are 
the trunnions of the cradle. disan annular bearing surface on 
the pivot block and e¢ is a bearing surface on the lower carriage. 
In training the gun, the whole mounting is rotated about the 
central pivot al, the carriage b being secured by the socket b!. 
The pivot a‘ carries cone rollers f arranged in a circle. These 
rollers are without axles and they support a disc g, which 
is shaped on the underside to bear evenly on the rollers. Belle- 








ville springs h on the upper surface of the disc give the lower car- 
bss an elastic support upon the pivot. Through the top of 
the socket h' is passed an adjustable screw plug 7, the lower sur- 
face of which is in contact with one of the springs h. By this 
screw plug the carriage b can be slightly raised or lowered rela- 
tively to the pivot. During the recoil of the gun the say h 
are deflected so that the bearing surface e is forced into close con- 
tact with the surfaced. The training of the gun is effected by 
the handwheel k, and a chain J passing over a pulley on the hand- 
wheel shaft and around the periphery of the pivot block a to 
which it is attached. The boss of the handwheel m forms a nut 
through which the screw n passes; the screw is pivoted by one 
end to the cradle at n! and the nut is pivoted to the carriage 6. 
Two hydro-pneumatic recoil cylinders are placed on opposite 
sides of the gun and in the plane of its longitudinal axis, the ends 
p® of the piston-rods being connected to the gun. (Accepted 
December 23, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


2676. J. Haythorn and James Stuart, Pollok- 
shaws, Renfrew. Fricti 1 Clutch {lld. 15 Figs.) 
February 14, 1891.—-This invention applies to the class of clutches 
having cylindrical frictional turfaces. Five frictional segments 
Al, A°, A®, A4, A5 are arranged within the rim B of a pulley BI, 
which is loose on ashaft C. The shaft C has keyed on it a boss C! 
with an arm C2, which projects into a socket formed for it in the 
middle segment A*; this segment is capable of 8 iding radially on 
the armC2. Inacoupling the boss C' is keyed on one shaft C, 
whilst the pulley B! is keyed on another shaft in line with the 











shaft C. The pulley rim B hasan inward flange B®. The engace- 
ment or disengagement is effected by a grooved sleeve D, fitted to 
slide and turn on the shaft C, and connected to the parts which 
thrust out or draw in the segments A. A screw E has right-handed 
and left-handed threads, the middle of the screw being in the 
form of a small wormwheel E!, and gearing with a small tangent 
screw E2, which can be turned by a key. The screw E, worm- 
wheel E!, and tangent screw E?, are inclosed in a box formed by 
two plates F, which are bolted together and connected by a pair 
of links D1 to the grooved sleeves D. The ends of the screw E 
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screw into end pieces E*, which are pin-jointed to the end fric- 
tional segment A', A5. The segments A are jointed directly to 
each other at their contiguous ends. In the end joint shown G 
are segmental bosses on the contiguous link ends encircled by 
rings G1 by which the withdrawing action is transmitted from one 
link to another ; a pin G2 between the central parts transmits the 
thrust when the segments are being expanded, the pin G2 by 
having its ends riveted securing caps G3, which hold the rings G' 
in position. (Accepted December 23, 1891). 


MINING AND METALLURGY. 


2299. G, Burnside, Fence Houses, Durham. 
Boring A atus for Mines, [8d. 4 Figs.) February 
9, 1891.—The object of this invention is to enable holes to be 
bored in coal, &c., without danger to life by the issue of gas or 
water from old workings. A hole is drilled into the coal, and the 
tube A, the wedges B, and the two supporting plates C are in- 
serted. The two wedges B are inserted with the larger ends in- 
wards, and the outer ends attached to the crosshead flange D 
by bolts ; thus when the nuts F are screwed up the wedges B 
are drawn outwards between the supporting plates C. The india- 
rubber washer G makes the tube gas and water-tight in the drill 
hole. A branch H is provided with the cock I which, when 
opened, allows the débris from the boring tool to fall to the floor 
of the seam. The boring rods J are attached to the rod K, 














which werks through a stuffing-box L screwed to the outer cnd of 
thetube. M is the feed screw attached to the outer end of the 
piston-rod by the coupling N ; the feed screw M works through the 
feed nut O, which is secured to the upright stand P, the stand 
being secured to the roof and floor of the seam by the tightening 
screw Q. The handle R is operated by hand ; thus the boring tool 
J2, boring rods J, and rod K are propelled by the feed-screw 
. The screw portions of the boring is act as creepers 
to bring the débris out to the downward branch H. Should an 
outrush of gas or water occur while the stuffing is disconnected 
for the purpose of lengthening the boring-rods, it can be stopped 
by acock 8, If the boring-rods cannot be withdrawn the gas or 
water is prevented from escaping by means of a clamp T provided 
with a washer U and packing W. (Accepted December 23, 1891). 


GAS ENGINES. 


2815. M. Rouzay, Chateauneuf-sur-Sarthe, France. 
Gas and Petroleum Engines. [Sd. 11 Figs.) February 
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16, 1891.—This invention relates to gas or petroleum engines, in 
which the compressivn of the explosive fluid is effected in the 
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cylinder. The valvesare arranged vertically, and are actuated by 
levers a, a' operated by cams b, b'. The cylinders serve as a 
frame a’ dare cast with a water jacket for cooling them. The 
cams b, b) fixed on the distribution shaft i, which revolves at half 
the speed of the engine, effect four different purposes ; one part 
effec’s the exhaust ; a second part the admission; a third part 
the compr.ssion; and a fourth part the ignition. When the 
roller of the lever a@ is in contact with the second part of the 
cam, the lever is forced back by a springj and leaves the 
exhaust valve k and raises the admission valve l by a rod m 
connected to the lever a@ and keeps it open during the ad- 
mies‘on and a part of the compression. This more or less pro- 
longed opening determines the expansion. The compression 
is regulated by arod provided with a projection interposed be- 
tween the rod m and the head of the admission valve l, so as to 
allow the valve to close more or less quickly. These rods are 
— by hand by means of a lever n. (Accepted December 23, 
1891). 


MISCELLANEOUS. 


1295. W. H. Blakeney, Glasgow. Pneumatic Tube 
Conveying Apparatus. {lld. 13 Figs.) January 24, 1891. 
—This invention has for object to improve the construction and 
ao‘ion of pneumatic tube conveying apparatus. The pumping 
bellows Al, A2 are worked by means of an hydraulic or other 
motor A? and connected by pipes A4, A5, with reservoirs B, C, 
which are provided with automatic apparatus for stopping the 
motor A? when at their maximum and minimum distensions 
respectively, and for restarting it when the distension alters. The 
suction reservoir C has a weight Cl, tending to distend it ; and the 
automatic device for controlling the motor A? stops it only when 
both reservoirs B, C are at their extreme positions, a by-pass valve 

32, C2 opening in connection with whichever reservoir reaches its 











limit first. The supply valve lever A6 of the motor is linked toa 
lever A’, the opposite ends of which are connected by cords L*, 
C% to the moving ends of the reservoirs B,C. If one reservoir 
reaches its extreme position before the other it turns the lever A7 
without acting on the valve lever A®, which is closed only when 
both ends of the lever A7 are raised into their highest position. 
The lever A6 is weighted to open the valve again when the reser- 
voirs or either of them becomes the one, B, less, and the other, C, 
more distended. The pressure and suction apparatus is placed at 
a central s'ation, from which conveying tubes radiate to distant 
stations, pressure propelling the carriers from the central to the 
distant stations, and suction conveying them from the distant 
stations tothe central one. (Accepted December 23, 1891). 


2276. P. Rogers and J. Player, Swansea. Clean- 
ing Metal Plates. [lld. 5 Figs.) February 7, 1891.—C to 
© are pairs of feed rolls to convey the plates from right to left. 
Each roll is carried on a spindle having hearings in the frames 
L, L, and one roll of each pair is positively driven, The bear- 
ings of the upper rolls can rise and fall. Between the frames 
L, L are two pairs of girders b?, b4, and b3, b°, The girders b2 and 
68 and b4 and b) are connected together at the ends of the tie-rods, 
and reciprocate on rollers m, mon the main frame. This motion 
is derived from two pairs of eccentrics on the first motion shaft A. 
The eccentrics a and a® move the girders b2, 6°, while the eccen- 
trics a! and a? move the other pa‘r. The bran troughs B and B', 








the dusters D, D!, D*, and the trushes c to c4 share in these reci- 
procating motions. The pairs of girders move in opposite direc- 
tions. Each bran trough is made in two parts, the upper part 
being connected to one set of girders, and the lower part to the 
other. The upper part has crossbars b' and b, and on the exit side 
are brushes n and 2', There are brusheso and o! on the lower 
parts of the bran troughs. The dusters D, D', and D2, which are 
in pairs, are free toturn. They are covered with sheepskin, and 
a slow revolving motion is imparted to them by ratchet mecha- 
nism. A table X receives the plates after passing through the 
machine and an adjustable stop-block z can be fixed to suit dif- 
ferent lengths of plates. Bran is fed into the troughs until they 
are fairly full. Greasy plates are then fed into the first pair of 
rolisand by them passed through the tran trough B, the feed rolls 
C', the bran trough B', and feed rolls C2, the duster D, the feed 
rolls C%, and duster D!, the feed rolls C4, the duster D2, the feed 
rolls C5, and are finally deposited on the table X. (Accepted De- 
cember 23, 1891). 


2948. J. H. R. Dinsmore, Liverpool. Manufacture 
of Gas. (Sd. 2 Figs.) February 18, 1891.—This invention 
refers to processes of making gas in which tar is converted into 
gas in conjunction with carbonaceous material. Coal gas, pre- 
viously ridded of water, is introduced into the retort a by the 
pipe o ; and in conjunction with this gas tar is introduced by the 
device & into the retort. As the tar falls on to the bottom of 
the retort it is vaporised, the vapour mixing with the coal gas. 
In the passage of the tar vapours through the duct, in combina- 
tion with the coal gas, they are more or less converted into per- 
manent gas by the heat of the retort. The mixed tar and coal 


gases then pass through the pipe d, and in their d:scent are 
artificially cooled by the cooling fluid which circulates round the 


pipe d, and the pitchy and some of the tarry vapours or matters 
in the gases are condensed and fall towards the cooler part of the 
pipe d and into the trough f. (Accepted December 23, 1891). 


2975. T. C. Barraclough, Bucklersbury, London. 
Manufacture of Metal Barrels. [(1ld. 7 Figs.) February 
18, 1891.—A machine for forming the barrel body and flanging 
apparatus combined therewith, is shown. ais a convex roller 
corresponding ia shape with the required swell on the barrel 
body, and provided with circular grooves a! for completing the 
formation of internal ribs previously formed in the barrel body. A 
cap f fits over one of the necks of the roller a, and is raised by means 
of a hydraulic cylinder b with ram, the rod of which is cottered 
on a crosshead, from which rise two vertical rods e, e, to which 
the capf is attached. With this arrangement the expanded tube 
can easily be placed upon, and when finished removed from, the 
roller and the roller, is prevented from springing away from its 
work, when rolling the barrel body. A fulling roller attached 
to a carriage which receives a reciprocating longitudinal motion 
through s i, i, and a crosshead (not shown) from the end of a 
ram working in a hydraulic cylinder j. This roller begins to act 
at the middle of the barrel body, and the ram in j has a gradually 
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increasing stroke imparted to it until the full length of the barrel 
body has been traversed. The carriage is made to follow the 
exact shape of the convex roller @ by means of a tenrplate xk, and 
is guided during its traverse by slides 7. The fulling roller can be 
adjusted in a direction at right angles to the axis of the barrel 
body and set up to its work on starting by a screw and 
capstan nut connected with the carriage hk. Thus the roller 
can be kept at its work until the fullmg operation is completed 
and the carriage can be raised and lowered as required. In 
order that while the roller is at work, the barrel body, which is 
of larger diameter than the convex roller a, may maintain its 
circular shape, the machine has guide rollers 0, 0, carried on a 
bracket p fixed to a crossrail g, the whole being adjustable by 
screws r, r actuated simultaneously by a wormshaft t and worm- 
wheel, controlled by a handwheel on the end of the shaft. 
The machine has finishing rollers vu, vu, having their surfaces 
shaped to correspond with the surface of the rollera. An out- 
turned flange is formed on the ends of the barrel body by means 
of flanging rollers, (Accepted December 23, 1891). 


12,469. E. Hesketh and A. Marcet, London. Pro- 
ducing Cold. [&d. 3 Figs.) July 22, 1891.—This invention 
relates to apparatus whereby carvonic anhydride (CO,) is com- 
pressed and Hauefied and afterwards allowed to re-evaporate for the 
production of cold. The cylinder A receives high-pressure steam 
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from the generator, the steam from this cylinder exhausts by the 
pipe C into the low-pressure cylinder D, The piston-rods a, d 
connected with the pistons of these cylinders A and D passthrough 





both ends of their cylinders and are connected respectively by one 


of their ends to the cranks a2, d2 of the crankshaft. The opposite 
ends of the piston-rods a, d are respectively connected at F, F2 to 
the rods G, G2 of pistons working in compression cylinders H, H2 
arranged tandem with the cylinders A and D respectively. By 
coupling devices either of the compression cylinders when 
desired may be thrown out of action so as to employ the 
combined power of both motive power cylinders A and D to operate 
the — of the compression cylinder which has been kept 
coupled up. The carbonic anhydride passes frcm the compression 
cylinder H? into the p e K2, and from thence by the pipe L2 
into the chamber M2, with which the pipes 2 of she condenser N2 
communicate. The gas circulates through the coils of pipes in 
the condenser and passes out by the pipe O? to the place where the 
cold is to be produccd. The carbonic anhydride enters the com- 
pression cylinders and then passes through passages 22 along the 
cylinders before entering the cylinder to be compressed, so 
that the cold gas thus exerts a cooling effect on the cylinders. 
(Accepted December 23, 1891). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedtord 
street, Strand. 





INDUSTRIAL OPENINGS IN BortviA.—The Scuth Ameri- 
can Journal for October 31 has an interesting article 
dealing with the field for industrial enterprise in Bolivia, 
from which the following is extracted :—‘*The compul- 
sory cession by the Republic of Bolivia of its coast terri- 
tory to Chili has had a peculiarly disastrous effect upon 
the industrial development of the country. It is not too 
much to say that the war of twelve years ago threw back 
the development of Bolivia by at least a quarter of a 
century. In depriving the State of its coast line, Chili 
has cut it off from all natural communication with other 
countries, and has made it as isolated as if it had built 
around the confines a veritable wall of China. If the 
present effects of this isolation were likely to be per- 
manent there would be ample cause for regret, since the 
country possesses a diversity and a richness of natural 
resources that are surpassed by those of no other State of 
South America. At present Bolivia possesses only one 
industry, that of mining, and this constitutes the most con- 
siderable part of the wealth of the country. The nature 
of these resources is that which appeals particularly to the 
enterprise of capitalists; it is just that which is capable 
of satisfying the growing requirements of the country 
itself. The needs of Bolivia, indeed, call into existence 
numerous industries that would flourish without the aid 
of a somewhat precarious export connection, and pro- 
tected by very moderate import duties, perhaps the most 
moderate of any fiscal system in rd America, they 
would amply repay the outlay upon their establishment. 
The progress of Bolivia is a progress of the future ; all its 
industries are yet to be created, and this fact entitles the 
country to theearnest attention of European capitalists 
In view of the importance of metalliferous mining, the 
industries which might have the greatest chance of 
success in Bolivia would probably be those that treat the 
raw metal and convert it into an article of commercial 
utility. At present the mining industry of Bolivia is 
suffering very keenly from the impossibility of working 
mines at a profit ; this difficulty, which arises from the cost 
of transporting the ore, would be overcome if refineries 
were erected in the country, and a very considerable 
stimulus would be at once given to this important in- 
dustry. Naturally the mines would afford also plenty of 
work for foundries, and a further extension would be 
given to mining by the establishment of iron works. An 
excellent site for such iron works is stated by competent 
authorities to be at Oruro or at Potosi. Works for boiler- 
making, lockmaking, and nailmaking, would also find 
an admirable opening. Distilleries for the manufacture 
of brandy and other alcoholic liquors would infallibly 
secure enormous profits; the native consumption of 
brandy is colossal, and the native product could be made 
to enter into easy competition with the imported brandy. 
The same can be said of beer, which is largely consumed, 
and good qualities of which cost something like 8s. a 
bottle. It can easily be seen what enormous profits can 
be secured in this industry. The manufacture of textiles 
would enter into easy competition with the imported 
articles, since wool and cotton are found in abundant 

uantities, particularly in the departments of Potosi, of 
ta Paz, and of Oruro.. The raw material for porcelain 
and glass is also considerable, and in view of the cost of 
transport, and the risks to which the imported articles 
are subjected, it is easy to see what enormous profits 
could be secured by a native industry. Among other pro- 
ducts must be mentioned the vine, the cultivation of 
which in the departments of La Paz, Tarija, Chuquisaca, 
and Cochabamba would produce excellent results, since 
the native wine is not nearly sufficient to satisfy the re- 
quirements of the country. The same can be said of the 
sugar cane, which is found in the department of Santa 
Cruz, and in the Yungas. The native tobacco is of 
superior quality, principally that which is found in the 
department of Tarija. With care and intelligence this 
plant could be greatly improved. Coffee and cacao could 
easily find an export trade of considerable magnitude ; 
the coffee of the rich and fertile province of the Yungas, 
department of La Paz, is without a rival in the world. 
Of agricultural products perhaps the cinchona is the most 
profitable. Seeing that a tree produces froin 6 lb. to 8lb. 
of bark at a value of 1 to 2 Bolivian piastres, a square 
league could easily give a return of from 2,000,000 to 
4,000,000 piastres. The bark is very rich in sulphate, 
and is much superior to the quinquina of India. f the 
numerous other industries that could be profitably esta- 
blished in the country are the manufacture of boots and 
shoes, the erection of steam mills, of candle factories, and 





of paper mills,” 
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A SHORT HISTORY OF BRIDGE | 
BUILDING. 
By C. R. Manners. 
(Continued from page 126.) 

Tue bridge over the Trent at Burton, by Abbot 
Bernard, was a good specimen of the art. It was 
1545 ft. long, and had thirty-four arches. One was 
built in 1295 at Norwich, and one at Rochester to 


Many other bridges were erected and maintained 
by offerings collected by the priests who ministered 
in the chantries. 
| There were many fine old bridges in Scotland, 

which show that at an early date civilisation and 
prosperity had existed. These bridges were for 
the most part the work of the churchmen, and 
when their ecclesiastical organisation was destroyed 
the country lapsed into its former state of poverty, 
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replace the old wooden one, was built in the time | from which it was rescued many years afterwards, 
of Richard II.; this being allowed to fall into} by the influence of education and industry. We 
decay, in 1489 we find John Morton, Archbishop of | find a bridge over the Tay at Perth in the thirteenth 
Canterbury, adopting the extraordinary expedient , century, another over the Esk at Brechin, over the 
of publishing a remission from purgatory for forty | Dee at Kincardine o’ Neil, at Aberdeen, over the 
days and of all manner of fines to such persons as| Clyde at Glasgow in 1345, and several others. 
should give anything towards the repairs. The old| After these times, however, the art of stone bridge 
bridge over the Ouse at York, now removed, was’ building in Britain seems to have been almost 
remarkable for the span of its pointed arch (Fig. 39). | entirely lost, and from the time of Henry VIII. 








timber constructions appear to have been chiefly 
used, until about the middle of last century, when 
the art was again revived. 

On the Continent they had not been idle. The 
bridge of Cret, on the Tech, on the road between 
Perpignan and Pratz de Mouillon, was built in 
1336, and has the very considerable span of 
147 ft. 8in. The arch is semicircular, and this 
bridge is remarkable for the arches built in the 
haunches and abutments. 

In the latter half of the fourteenth century an 
arch was built over the Adda at Trezzo, described 
as ‘‘ consisting of a single arch of granite, very well 
constructed of stones in two courses, the innermost 
3} ft. thick in the direction of the radius and the 
outermost 9 in., the span at low water 251 ft.,” 
which is, I believe, the largest stone arch yet 
erected. This bridge was destroyed by Carmagnola. 

A peculiar bridge, which still exists, was built 
over the Ticino, at Pavia, about the end of the 
fourteenth century. It has seven pointed arches 
of brick, each 70 ft. span and 64 ft. high, the 
depth of the arch ring at the crown is 5 ft. 6 in. 
The tympanum or spandrels are pierced. The 
roadway is covered by a roof supported upon 100 
rough granite columns. 

The old bridge of Brioude, across the Olier, in 
France, was 183 ft. 9 in. span, and had 60 ft. of rise 
(Fig. 40). Montfaugon and Séguin attribute the work 
to the Romans, but Gauthey gives the date of its 
construction as 1454. This bridge fell in 1822. 

Then there is the bridge of the Rialto at Venice, 
begun in 1588, with a span of 91 ft., and many 
other fine specimens of stone bridges have been 
built throughout Europe. The time of the first 
introduction of the oblique or skew arch I do not 
know, but it appears to have been used in Italy as 
early as 1530, when Nicolo, called Il Tribolo, built 
a bridge of this kind over the River Mugnone, 
near Porta Sangallo, at Florence. Old examples 
of the skew arch are also to be seen at Cordova, in 
Spain. It was long after this, however, before 
the art was sufficiently matured to enable engineers 
to venture upon oblique arches of any considerable 
span. In 1756-60 the bridge of Trilport-on-the- 
Main was built, with elliptical skew arches, the 
centre one 81 ft. and the end ones 76 ft. 9 in. span. 

Oblique bridges in stone do not, however, seem 
to have been much used until after the introduction 
of railways, and in still later times iron has almost 
superseded stone for this purpose. 

The ‘‘Brothers of the Bridge” seem to have 
been more careful as to securing good foundations 
than the bridge builders of a later date, for whilst 
many of the works of the ‘‘ Brothers” continue to 
stand, the more recent ones were frequently swept 
away by floods, and indeed it is no wonder, for 
their method of getting m foundations was to 
throw loose stones promiscuously into the bed of 
the river, and when they had found their bearings, 
the stonework of the starlings was built on them. 

The second stone bridge over the Thames was not 
built until 1738-50. This was Westminster Bridge, 
Fig. 41, and so low was the engineering profession 
in England at the time, that Thomas Labelye, a 
French engineer, but a Swiss by birth, was called 
in as engineer. The first design for a bridge at 
this place was for a wooden structure, and part of 
the work was actually contracted for. . 

Labelye’s method of obtaining a sure foundation 
was an improvement on that above described, but 
was farfrom good. He first dredged away the soft 
mud. A number of caissons, or large water-tight 
chests, were then prepared on shore ; these were 
fluated to the site of the piers and permanently 
sunk 

The masonry was built up in these caissons, and 
when above water-mark, the sides were removed, 
and the piers left standing on what had been the 
bottom grating. Sheet piling was then driven in 
side by side, as a protection against scour. 

Mr. F. Wishaw, in his paper upon this bridge, 
says that this was the first instance of the ap- 
plication of caissons for the purpose of laying 
the foundations under water; but I find Cresy 
states that at the building of the bridge of the 
Tuilleries, designed by Mansard, and commenced 
in 1685, Frere Romain, who was called in to 
carry out the work, made use of a dredging ma- 
chine to prepare the bed, then sunk a large barge 
filled with stones, surrounding it with piles and a 
jetty, and that a kind of chest was then sunk con- 
taining courses of stones cramped together. 

The piles at Westminster Bridge were driven by 
an engine invented by Mr. Valone, a watchmaker, 
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It was erected on a platform fixed to the top of a 
barge, and worked by three horses walking round 
and turning an upright shaft on which was fixed a 
large cogwheel and drum. The number of strokes 
was about 150 per hour, the elevation 9 ft., and the 
weight of ram 1700 lb. This bridge was about 
1223 ft. long and 44 ft. wide, and had thirteen 
semicircular arches varying from 76 ft. span at the 
centre, and descending by 4 ft. from the centre to 
the sixth arch on each side, which are 52 ft. spans. 

From about this time the bridges were so built 
that the rise of roadway along them was much re- 
duced. The scour of the river soon began to tell 
its tale, and the stone bridge at Westminster has 
been replaced by a handsome cast-iron bridge of 
seven arches, designed by Mr. Page. 

Blackfriars Bridge soon followed (1760-69), the 
engineer being Mr. Mylne. This bridge is, I 
believe, one of the earliest introductions into this 
country of the elliptical arch. Like Westminster, 
this structure failed through scour of the river bed, 
and was replaced in 1864-69 by a fine bridge of five 
spans by Mr. Cubitt (see Fig. 42). 

One of the early bridge builders in this country 
was William Edwards, who commenced life as a 
dry stonemason or dyker. In 1746, when only 
twenty-seven years of age, he was — to build 
a bridge over the Taffin Glamorganshire. His tirst 
attempt was a bridge of three spans, which was 
swept away 24 years afterwards by a flood. He 
next tried a bridge of one span of 140 ft. He 
succeeded in finishing the arch, but before the 
parapets were added, the great pressure on the 
haunches forced the light crown to spring up and a 
second time his bridge was in ruins. He tried 
again and this time was successful, having intro- 
duced three cylindrical holes through each haunch, 
a plan in use by Continental engineers as early as 
1336, and so relieved the haunches of a great weight. 
This bridge was finished in 1755 (see Fig. 43). 

The first aqueduct bridge built in Britain was 
Barton Bridge, on the Bridgewater Canal, about 
1760, by Brindley. This bridge is over the Irwell 
and has three arches, the centre one being 63 ft. 
span. So wild was the idea thought to be of carry- 
ing a canal over a large bridge, that the Duke of 
Bridgewater submitted Brindley’s plans to another 
engineer, thought to be Smeaton, and his report 
concluded thus: ‘‘I have often heard of ‘ castles 
in the air,’ but never before saw where any of them 
were to be erected.” Brindley had a way of his 
own of illustrating and explaining his designs when 
giving evidence before a Committee of the House of 
Commons. On one occasion when asked to produce 
a plan of a proposed bridge, he replied, he had no 
slan on paper, but would illustrate it by a model. 
He went out, bought a large cheese, which he 
brought back to the room with him, cut it in two, 
saying, ‘‘ Here is my model.” The two halves set 
upon the cut side, represented the arches, and by 
laying over these a long rectangular object he illus- 
trated the position of the canal above and the river 
below. ‘Time will not permit of further reference 
to Brindley’s works, nor can I do more than men- 
tion Smeaton’s bridges at Perth, Coldstream, 
Banff, and other places. Smeaton always adopted 
segmental or elliptical arches in preference to semi- 
circular, and at.Perth Bridge, completed in 1772, 
Fig. 44, he used cofferdams to enable him to get the 
foundations down to the solid. 

The mail-coach system was improved about the 
year 1784, and between that date and 1792 no 
fewer than 302 Acts were passed for the construc- 
tion of roads and bridges. This must have given 
a great spurt to the art of bridge building. 

Rennie was, perhaps, one of the greatest and 
best builders of stone bridges. He had a great re- 
gard for theory, and would have nothing to do with 
mere guesswork, which had hitherto been too much 
the practice. He paid great attention to securing 
deep and solid foundations, by means of coffer- 
dams. 

In 1793 he built a noble aqueduct of five arches 
of 75 ft. span across the Lune, near Lancaster. 
To his skill we owe many fine bridges in Scotland, 
such as the one across the Tweed at Kelso, and 
over the Esk at Musselburgh, built about 1799, and 
which seems the model of his future Waterloo 
Bridge. These bridges have level roadways, a 
comparatively new feature in stone bridges. His 
greatest works, however, were in London, where 
he built Waterloo Bridge, a noble work, opened in 
1817. This bridge, Fig. 45, has nine elliptical arches 
of 120 ft. span and 35 ft. rise. This was, I believe, 
the first instance of the employment of cofferdams 
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Fic. 47. THE CHIRK AQUEDUCT. 











Fig. 48. Pont cYsyLLTAN AQUEDUCT. 


in great tidal waters. The centering was con-| 
structed and put together on shore, and floated | 
into position between the piers. His last and 
greatest design was new London Bridge, which, 
however, he did not live to see completed. The 
old bridge had gone from bad to worse, and was 
a great obstacle to all river traffic, and was at | 
last condemned’ as a standing disgrace to the 
capital. | 

It had for a long time cost an average of 55001. a 
year in repairs, so that it was rather an expensive | 
object to keep up. In 1821 an Act was obtained to 
build a new bridge, and Rennie prepared his design, 
which consisted of five elliptical arches, the centreone | 


on the work, which was commenced in 1824 and the 
bridge opened in 1831 at a cost with approaches of 
about 1} millions. This bridge is considered one of 
the noblest stone bridges in the world (Fig. 46). 

I must now make a few remarks as to some of 
Telford’s works, and of these I must mention the 
Chirk, Fig. 47, and Pont Cysylltan, Fig. 48, aque- 
duct bridges. The former is 600 ft. long and was 
completed about 1802. It is remarkable as being 
the first instance where cast-iron plates were used 
to form the bottom of the canal, clay puddle having 
previously been employed. 

The second one crosses the Dee in the vale of 
Llangollen, and has nineteen arches extending for 


150 ft. span, two of 140 ft., and two of 130 ft. spans. |a length of 1007 ft., the piers being 121 ft. high. 
Rennie died soon after the Act was obtained, and |The superstructure is entirely of cast-iron plates, 


it was left for his son, the late Sir John, to carry 


fitted and bolted together to form a trough, and 
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Fic. 42. OLD BLACKFRIARS BRIDGE. 
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Fia. 45. WATERLOO BRIDGE. 


° This bridge is second only in span to the one 
ic i ~ —— : : over the Adda, already referred to, and is, I be- 
SS : z lieve, the longest span for a stone arch now stand- 
ing.* The largest span stone arch in this countryis 
the Grosvenor Bridge over the River Dee at Chester, 
having a span of 200 ft. and versed sine of 42 ft. 
The Ballochmyle Viaduct on the Glasgow and 
South-Western Railway follows closely, having a 
span of 180 ft. and is perhaps the widest span stone 
arch yet erected for carrying a railway. 


(To be continued.) 





CANET v. KRUPP GUNS. 
3y A FreNcH ARTILLERIST. 
(Concluded from page 130.) 
| Berore terminating this reply to German criti- 
|cism, it may be of value to summarise afew of the 
| principal points that have been brought out con- 
| spicuously in the course of the argument. It may 
| be safely asserted that the wedge system for closing 
—-— the breeches of guns is rapidly -_— out of 

‘re, 49. ‘LY. é favour; every country except Germany has decided 

PRR, EE SO SR to aD in favour of the po cbene block. M. Canet has 
supported on cast-iron ribs, a new departure from |are very numerous and many of them excellent elaborated special — ms pagename Sek. 
all former practice. Telford was also the first to| structures, both in England and Scotland. That | trolling heavy guns of large th 1bre, as bry he frei - 
introduce cast-iron turn bridges on his canals,|over the Clyde at Glasgow, Fig. 49, is a good | firing guns, which have ee A, m a 
instead of the old drawbridges, and if not the first, | example. /and the rapidity of brine = an he t pet e 
he was very near it, to introduce into this country| In 1852-59 a splendid stone arch of 220 ft. span | Various natures of re gun have been subjected 
the skew arch. This he did about the year 1824 | with rise of 57 ft. 3 in., was built on the Washing-| to strains of 3000 kilos. per square centimetre 


on the Birmingham Canal. His bridges in stone |ton Aqueduct, called the Cabin John Creek Bridge, | " * See ENGINEERING, vol. xliv., page 268, 











~~ —_ 

















a a 





























160 ENGINEERING. [FEs. 5, 1892. 
TABLE VII.—EFFICIENCIES OF CANET 12-CENT. GUNS, 36 CALIBRES AND 43 CALIBRES LONG. 
a aks : ) 
. » PERFORATION AT THE MvzzLE THROUGH Wroveut- 
} Beane. IRON PLATE. | 
Nature of Powder. Weight cf | Weight of | Initial | ~ a a aia «aaa ~~ | Maximum Pressure. 
Charge. Projectile. | Velocity. Per Kilo- 2 | | 
| Total at the naan ior Per Ton of M. Krupp’s Formula of M. | Formula of 
| | Muzzle. 8 Powd Metal. Figures. | Krupp. Jacob de Marre. 
er. | | ane 
| kilog. | 1b. kilog.! Ib. m ft. n.-tons ‘ft.-tns| m.-tons/ft.-tns|m.-tons | ft.-tons cent. in. | cent. in. | cent. | in. kilog. per| Ib. per 
| | | | | | sq. cent. | sq. in. 
Canet Gun of 12 Centimetres and 36 Calibres. 
B.N.1 bk an ais ah See 13.2 | 21 | 46.3 | 709 | 2326 | 548.1 |1754) 9135 | 291 | 193.7) 620 | | 34.2 | 18.7 | 3¢ | 13,6 2499 | 35,561 
Ditto Aves 13.2 | 19 | 422 | 744° 2441 | 646.5 11749! 91.08 ' 201 | 193.1 | 618 | | $4.1 | 13.6 ; 34 13.6 2571 | 36,565 
Canet Gun of 12 Centimetres and 43 Calibres. 
Ditto .-| 55 | 122 | 21 | 46.3 ; 707 | 2320 | 544.2 (1741; 989 | 316 | 167.4 | 536 | | oe - | CRO 13.6 | 34 «| «13.6 | 2440 34,721 
Ditto | 5.8 12.8 21 46.3 | 732 | 2402 582.5 | 1864) 100.4 321 179.2 573 oe 35.8 14.3 36 | 14.4 2517 35,815 
Ditto 6 13.2 | 21 46.3 | 745 | 2444 | 605.1 | 1986)| 100.8 | 323 | 186.2 | 596 36.8 | 14.7 | £7 14.8 2499 | 35,561 
Ditto 6 13.2 | 19 42.2 | 787 | 2582 | 609.2 | 1949) 101.5 | 325 | 187.4 | 600 | 87.0 14.8 87 14.8 2571 =| 36,565 
' | | | | } i | : ! ) 





(19.05 tons per square inch), and certain calibres 
have been tested up to 4000 kilos. (25.40 tons per 
scvare inch) without showing any signs of deterio- 
retion, 

Mr. Krupp has not up to the present time 
reached this point. We have therefore here a first 
point determined, and we have very high guarantee 
of resistance, both as regards the quality of metal 
used in the French guns and in the system adopted 
for their construction. We have seen above that in 
the article of the German Review a line of argument 
is adopted which it is impossible to accept, taken by 
itself, as a basis of comparison. The results ad- 
vanced by the author are still further falsified in 
the present case, as the experiments made by Mr. 
Krupp were experiments with short, and conse- 
quently light guns, from which heavy projectiles 
were fired, and a powder used which was quite of 
a different composition to the French powder. 

The German author insists upon this point ; that 
equal power the Krupp guns are lighter than with 
those of Canet. This assertion appears somewhat 
singular, because, until recently, it has always 
been recognised that the Krupp guns were 
notoriously heavier than those of any other 
makers, calibres and length of bore, of course, 
being assumed as equal; their excessive weight 
was indeed constantly referred to as being one 
of the disadvantages of the system. As regards 
the weights given in the article published in the 
‘* Revue Internationale,” there is nothing very 
surprising if they are lighter, for the Krupp guns 
are much shorter than those of Canet, and as a 
natural consequence they are much less powerful. 
Whether it is that the German maker has not had 
sufficient confidence in the metal which he uses, or 
whether it is that he cannot obtain sufficiently slow- 
burning powder, Mr. Krupp has only very recently 
commenced the manufacture of guns of which the 
length of bore is equal to 40 calibres, and this is a 
length which was, three or four years ago, largely 
exceeded in France. 

M. Canet was the first engineer to take up 
seriously the question of constructing very long 
guns. It is an extremely difficult problem to solve 
because it is of vital necessity to insure a sufficient 
degree of resistance in the gun, and at the same 
time to design a carriage on which such guns can 
be moutted, and on which they can be easily 
handled. One example may be quoted to illus- 
trate the enormous advantages resulting from 
a great length of bore. Two Canet guns of 12- 
cent. (4.72-in.) calibre constructed for a Mexican 
cruiser Zarragoza, one of which had a length of 
36 calibres and the other of 43, were tested at 
Havre. With charges of 6 kilos. (13.2 Ib.) of 
the same powder, there were obtained with- 
out exceeding normal pressures, velocities of 744 
metres (2441 ft.) and 787 metres (2582 ft.), or 
a difference of 43 metres (14! ft.) in the initial 
velocity imparted to the projectile which weighed 
19 kilos. (41.9 Ib.); and this increased eftficiency was 
obtained by an addition of 7 calibres to the length of 
the gun. Putin other terms there was an increase 
in the penetrating power of the gun of from 3 cent. 
to 4 cent., and of about 65 metric-tons (210 foot- 
tons) in the striking energy (see Table VII). Does 
not this increase of efficiency more than compensate 
for the slight additional weight thus added to the 
gun? From these results one is permitted to 
draw the important conclusion, that from the 





point of view of efficiency in the gun of 36 


calibres, the efficiency of the metal is superior. 
In the gun of 43 calibres the efficiency of the 
metal is inferior, but that of the powder in- 
creases ; in spite of this reduction in the efficiency 
of the metal, the second gun is far superior asa 
weapon than that of the 36 calibres. Without 
changing the weight of the projectile or that of the 
powder charge, which is a great advantage on board 
ship, by the simple device of extending the length 
of bore a much more powerful type is produced ; 
this is exactly the result at which artillerists wish to 
arrive, and the consideration of the efliciency per 
pound of steel has a very insignificant importance 
compared with the consideration of efliciency in 
service. If the former advantage was really of 
primary importance the ideal gun, according to the 
article in the ‘‘ Revue Internationale” would be the 
Canet mountain gun of 75 mm. (2.95 in.) bore, 
which gives 317.5 metric-tons of eftficiency per kilo- 
gramme of metal (465.1 foot-tons per pound), whilst 
this does not exceed 250 metric-tons per kilogramme 
(366.2 foot-tons per pound) in the quick-firing 
15-cent. (5.9-in.) gun, and 185 metric-tons per kilo- 
gramme (271 foot-tons per pound) in the heavy gun 
of 32 cent. (12.60 in.) 

These facts bring out clearly the importance of 
an increase in length, and the advantages which 
can be obtained with suitable powder. It is to 
this latter point especially that the practical artil- 
lerist must look for progress and development, 
and the designs of guns must be made to accord 
with the physical properties of the new powders, 
which are becoming more and more perfect. 

In the course of this discussion the writer has 
taken up a position entirely different to Mr. Krupp 
—that of maximum efliciency—which is the end 
towards which the efforts of all artillerists are 
directed. 

The advantages to be derived from increased 
initial velocities are scarcely to be overrated if the 
result sought for is high power of penetration. 
With this end in view M. Canet has so far developed 
his practice that with a gun of 15-cent. (3.9-in.) 
calibre, and a projectile weighing 40 kilos. 
(88.2 lb.) fired with a velocity of about 880 metres 
(2887 ft.), the penetrating energy (60 cent.) is 
such that it will pierce a plate half as thick as that 
which can be traversed by the projectiles from the 
Armstrong or Krupp 100 and 120-ton guns ; these 
monster weapons having a penetration of from 
120 cent. (47.2 in.) and 126 cent. (49.5 in.). 
In the second place the increase in initial velo- 
city allows the trajectory to be flattened, and 
the zone dangerous to the enemy considerably 
increased ; this is an advantage which largely re- 
duces the influence of errors inseparable from the 
estimation of distances, and consequent mistakes 
in training the gun. There is even an advantage 
in diminishing to a certain extent the weight of the 
gn in order to increase its initial velocity. 

he Canet guns, thanks to the lighter shot which 
they fire, have always a flatter trajectory than that 
of the Krupp guns, and the handling of the charge 
is consequently easier. Mr. Krupp denied this 
principle totally, but he has at last so clearly recog- 
nised its importance that he has reduced in his new 
guns—notably in those for quick-firing—the weight 
of his projectiles which has been adapted, or nearly 
so, to that adopted by M. Canet. It is a matter 
of small importance whether, at very great dis- 
tances, the remanent velocity, and in consequence 
the penetrating power, may be somewhat less with 





a light projectile, because this difference is sensible 
only at ranges so great that it is impossible to train 
a gun accurately, either at sea or for coast defence. 

As to carriages about which nothing was said by 
the German author, it is just to remember that we 
owe to M. Canet many arrangements which in- 
crease the facility of training; hydraulic brakes 
with central counter rods; turrets with central 
charging appliances, so that the gun can be loaded 
in any position, &c. A word may be added about 
the Canet quick-firing guns, which have been 
thoroughly tested. They give a regular service 
velocity of 800 metres (2625 ft.), without exceeding 
the normal pressures; they are so perfectly ar- 
ranged that one man can train them ; the breech is 
opened and closed by a simple movement of a 
lever ; they can be fired, the 12-cent. (4.72-in.) gun 
at the rate of twelve rounds a minute, and the 
15-cent. (5.9-in.) at the rate of ten rounds a minute. 
This system has been adopted in many countries, 
especially in Chili and in Russia, and France has 
lately ordered a large number for the armament of 
her fleet. 

Before concluding this reply it may perhaps be 
permissible to refer to the opening paragraphs of 
the German criticism, although they were not 
alluded to in the summary which appeared in 
ENGINEERING ; they have however been somewhat 
freely commented upon in other journals. The 
Forges et Chantiers de la Mediterranée commenced 
the construction of artillery at a time when Mr. 
Krupp and the Armstrong Company had already 
earned a high reputation, and had a well-established 
and very large clientéle. At that time and long 
afterwards all the foreign orders that were obtained 
by the Forges et Chantiers were only given asa 
result of very keen competition with these two 
famous and old-established factories. If, on many 
occasions, Canet guns have been preferred to the 
others, it is because these guns appear to offer 
surer guarantees, and because the numerous ex- 
periments that had been made proved beyond 
doubt the remarkable qualities which they pos- 
sessed. It was only after a series of long compara- 
tive trials conducted with the greatest care, that 
certain powers, not finding in the guns made by 
English constructors, sufficient guarantees as re- 
gards strength, and renouncing on the other hand 
in a most absolute manner the system of breech- 
closing with the wedge, adopted guns of the Canet 
type. 

"he journal the Yacht was absolutely correct when 
it stated that the quick-firing guns of the Canet 
system had been adopted by the Russian Govern- 
ment, At the time when this statement was pub- 
lished the Russian Commission, the president of 
which was Captain de Brynk, and which was in- 
structed to carry out comparative trials in France, 
in England, and in Germany, and later the Russian 
artillery committee, unanimously recommended 
the Canet system. On August 22, 1891, the adop- 
tion of this system was officially and definitely 
decided upon, and all the quick-firing guns which 
will be used for arming the Russian fleet will be 
upon the Canet system. Consequently the Russian 
Government has entirely abandoned the wedge 
system of breech closing for its quick-tiring 
guns; and we are informed upon good autho- 
rity that the same course will be adopted in 
the future for such guns of large calibre as it 
may require. This decision, taken by a power 
which until very recently has always been a warm 
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partisan of the Krupp system, is one of the most 
conclusive proofs that can be advanced that the 
tendency. to give a preference to French over 
German artillery becomes more marked every day. 
As to the purchase of two Armstrong guns by 
France, we know from the official statements made 
by the Minister of Marine that the only object of 
this purchase was to obtain specimens’ of these 
types of guns. The French Admiralty wishing to 
obtain information has, like the Russian Govern- 
ment, carried out experiments with the various 
systems, and was therefore, in the natural course of 
events, led to acquire and to test these Armstrong 
guns ; the result of the experience thus gained was 
the rejection of such types. On the other hand, 
the Canet guns which were similarly tested, gave 
results which were most favourably reported upon 
by the Artillery Committee, and from this have 
followed many important orders for the armament 
of the French fleet. During the discussion in the 
Chambers on the French Admiralty budget, the 
superiority of these guns was emphatically asserted 
by the Minister of Marine. (Séance of December 9, 
1891.) As regards Denmark, that Government has 
ordered from the Forges et Chantiers de la Mediter- 
ranée a battery of 15-cent. (5.9-in.) Canet guns, and 
while they are waiting for the first opportunity that 
may present itself entirely to abandon the wedge 
system, they assert with no doubtful voice their pre- 
ference for the French method of breechloading. If 
some delay has occurred in filling the orders for the 
Chilian Government, it is due to the fact that, with 
the consent of the Chilian Commission, certain im- 
portant modifications were made in the plans, in 
order that the most improved results should be 
secured. The Chilian cruiser Presidente Pinto is 
now at Havre and the installation of her Canet 
armament is complete. Owing to the prohibition 
that this armament should be completed on account 
of the political complications in Chili, the cruiser 
had, some months ago, to leave French waters with- 
out taking her guns on board ; but this has nothing 
to do with any inability on the part of the Forges 
et Chantiers to supply them, as the guns were at 
that time ready. 

The foregoing observations are sufticient to show 
that the author of the German article is not always 
very happy in his criticisms, nor very careful in 
his deductions. As to the statement that the gun 
factory of the Forges ect Chantiers possesses only 
quite inferior means of production, every one who 
has visited these works and the magnificent fine 
firing grounds at Hoc, will know precisely what 
value to set upon this statement. It is unneces- 
sary to insist further upon the means of production 
possessed by any establishment which has only been 
in active existence during a few years, and which 
besides having completed a very large number of 
coast defence guns, of field, of mountain, and of 
siege and garrison guns, has furnished either com- 
pletely or in part the armament of the following 
French and foreign ships: The Marceau, Pelayo, 
Acheron, Styx, Phlegeton, Cocyte, Hydra, Spetzia, 
Psara, Unébi, Matsushima, Itsukushima, Hashi- 
date, Capitan Prat, Presidente Pinto, Presidente 
Errazuris, Toussaint - L’Ouverture, Zarragoza, 
Bouvines, La Touche- Tréville, Jaureguiberry, 
Gargoute, Georgui, &c. 





MANCHESTER WATER WORKS. 
(Concluded from page 103.) 

THE aqueduct from Thirlmere terminates in a 
new reservoir situated alongside an existing reservoir 
at Prestwich, 352 ft. 3 in. above datum and 4 miles 
from Manchester in a north-westerly direction. 
The existing reservoir, which has a capacity of 
20 million gallons, was constructed in 1867 for 
supplying the higher parts of Manchester, the water 
being conveyed in pipes from the Longdendale 
works. The new reservoir, as will be seen by 
reference to plan, Fig. 185, on page 166, is built to 
the west of the existing reservoir, the western em- 
bankment being utilised as the eastern embank- 
ment of the new reservoir. The new reservoir 
is of the same area, 44 acres, and has capacity for 
21 million gallons. 

The site is on the top of a hill, and most of the 
material used in forming the embankment was got in 
the basin of the reservoir. A puddle wall has been 
constructed in the centre of the embankment ; but 
as an impervious foundation could not be secured 
for it, the details of construction differ slightly from 
the usual practice. A trench 3 ft. deep was ex- 
cavated in the centre line of the embankment and 





was filled with clay, the width at top being from 
14 ft. to 9ft. 6in. The soil to a depth of 6 in. was 
removed along the inside edge of this trench 
for a width equal to 20 ft. beyond the slope of the 
finished embankment, and a puddle layer 3 ft. 
thick was laid under the inner slope of the 
embankment. The puddle wall for the embank- 
ment was then constructed in the ordinary way 
above the puddle trench. The wall varies in 
height with the contour of the ground from 38 ft. 
to 8 ft. 6in., but the puddle wall is carried to within 
9 in. of the top where it is 6 ft. wide, the batter 
from surface level being 1 in 12 up to top water 
level, where the thickness is reduced to 6 ft. Each 
side of the embankment is made up of earth in 
layers of from 2 ft. on each side of the puddle to 
4 ft. at the outer surface. The covering is of 
dry rubble pitching on the inside 18 in. thick, the 
slope being 24 to 1. On the outside the slope is 
2 to 1 and is soiled over. The width of the em- 
bankment at the top is 12 ft., two-thirds of which 
are laid out asa gravel walk. The bench at the 
foot of the inside slope, covered with concrete and 
brickwork, is 20 ft. wide, from the inner edge of 
which the ground slopes 2} to 1 towards the bottom 
of the reservoir. This slope, like the bench, 
is covered with 12 in. of concrete and 6 in. brick 
paving. The bottom of the reservoir is also covered 
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with concrete 15 in. thick with 3 in. brick paving. 
The puddle at the foot of the embankment overlies 
the top of the concrete, which is curved liked an ® 
and thus locked together, as shown on several of 
the sections on our two-page plate. 

Tlie inlet to the new reservoir is situated in the 
western embankment. At the foot of the embank- 
ment there is a valve well under surface level, fitted 
with an air valve and a stop valve (Figs. 186 to 188). 
Of similar valves descriptions with illustrations have 
already been given. The inlet well is constructed of 
brick with an ashlar coping. The back wall is semi- 
circular on plan (Fig. 186), and the over all measure- 
ments are 20 ft. 6 in. by 23 ft. The depth over all 
is 11 ft. The bottom is of concrete, through which 
the cast-iron pipes pass. Provision is made for 
three lines of pipes discharging into this well, each 
36 in. in diameter. One of them, that to be first 
used, has been fitted with a large bell-mouth, while 
the others have blank flanges. There is in the 
inlet well a drain pipe, with mushroom valve for 
emptying the well prior to inspection or repairs. 
While the semicircular wall is plumb (Fig. 186) 
the two side walls, being straight and not curved, 
have a batter of 1 in 4, the bottom thickness 
being 4 ft. 10$ in. (Figs. 187 and 190). The 
front wall, forming the weir over which the water 
passes to the reservoir, is a solid mass of Stafford- 
shire blue brick, with a batter of 1 in 6 inside the 
well and with an ashlar sill. The width of the 
weir, which is shown in section in Fig. 191, is 22 ft. 
wide and is 7 ft. 8in. above the bottom of the 
well. The water flows down a channel of paving 
on concrete, the course having at intervals ashlar 
cross-stones (Figs. 192 to 194). The channel is de- 
fined by an ashlar coping (Fig. 186). The slope of 
the channel generally corresponds with the slope 
of the embankment. 

In the embankment, between the two reservoirs, 
an overflow has been constructed so that either 
reservoir may on becoming full pass water into the 
other. A channel has been formed from the 
bench near the bottom of the new reservoir" passing 
over the embankment. On the slopes the channel 





has square paving grouted, on a concrete bottom, 
while the sides are formed with stone pitching 





(Figs. 195 and 196). The channel over the em- 
bankment connecting the two reservoirs, which is 
15 ft. wide, has side walls of brick with concrete 
backing and coped with ashlar (Fig. 201). In line 
with the centre of the embankment there is an 
ashlar sill over which the water passes, the over- 
flow being 1 ft. below top water level. There is a 
brick pier in the centre (Fig. 201), which serves a 
double purpose. It supports a bar iron foot-bridge, 
and has grooves into which may be inserted stop 
planks, so that the flow of the water from either 
of the reservoirs into the other can be checked at 
pleasure. 

Of the arrangements for passing the water from 
the reservoir to Manchester, we give several illus- 
trations on page 166. Fig. 202 is a plan, and from 
this it will readily be seen that the wells are conve- 
niently arranged, so that either of the strainers 
may be worked, and a crane may raise strainers 
from either of the two wells, and place them in the 
cleansing well without travelling any distance. As 
will be seen from the plan of the reservoir (Fig. 185) 
these wells all project beyond the line of the em- 
bankment, and the surroundingsof the well aremade 
up partly of puddle and partly of concrete 5 to 1. 
The water can be drawn off into the two strainers 
through sluices placed at different heights in the out- 
let well. To this well there is a forebay 26 ft. 3 in. 
long and 6 ft. wide, shown in longitudinal section 
(Fig. 203), and in cross-section (Fig. 205). The 
side walls are of brick, and the bottom is of concrete. 
The entire front of the well is open to the reservoir, 
but should it at any time be desired to drain the well 
for inspection or repair, this open front can be closed 
by stop planks let into grooves on the side walls. 
There is at the bottom a 15-in. cleansing valve in 
connection witha waste water pipe to the cleansing 
well. The outlet well is 28 ft. 9 in. deep, and is built 
of concrete with Staffordshire blue brick on the face 
with ashlar coping. Sluices are built into the wall 
with bedding stones of masonry let into the brick 
walls. There are two sluices and pipes to each 
straining well. They are 30in. in diameter, and 
one pair is placed 12 ft. and the other 23 ft. 6 in. 
from top water level, or 2 ft. 3 in. from the bottom 
floor. These sluices are operated by headstocks 
carried to an iron platform covering the top of the 
well. In the centre of the well there is an overflow 
pipe 42 in. in diameter with a bell-mouth 6 ft. in dia- 
meter, so that should the water in the reservoir, 
and therefore in the well, attain a height above the 
normal, which by the way is 3 ft. below the top 
level of the embankment, it will pass down this 
pipe, entering a waste pipe or culvert having con- 
nection with the cleansing well, and thence with a 
waste pipe co an adjoining stream. 

From the outlet well the water may be passed to 
one or other of the two straining wells, of which 
sections are given in Figs. 204 and 206. The wells 
are 27 ft. deep and 32 ft. in diameter. The wall be- 
tween the two wells is of brickwork 4 ft. 6 in. thick, 
and the other walls vary from 3 ft. to 3 ft. 9 in., the 
brickwork at the lower part being bonded into the 
concrete backing; the total width with concrete 
being 4ft. 6in. There is an ashlar bond course 
9 ft. from top level and the full thickness of the wall. 
The bottom of the well is of concrete 3 ft. thick. The 
strainers are carried in a series of eight cast-iron 
columns arranged octagonally as shown in plan (Fig. 
202). These columns are 25 ft. high and are bolted to 
an ashlar sill 12 in. thick, which is let into the con- 
crete bottom to the extent of 6in. The straining 
frames are 7 ft. square, and there are two let into 
grooves in each column. The number of strands of 
copper wire gauze per inch will be from 30 to 40. 
The strainers are 4 ft. 3 in. from the side walls, and 
a shield is placed in front of the inlet pipe to pro- 
tect them from the inrush of water. The water 
after passing through the strainers enters a bell- 
mouthed pipe in the centre of the well and passes 
to the supply well. A stop valve is fitted to each 
of the connecting pipes before they pass through 
the side walls of the straining well, so that should 
only one straining well be in use the water cannot 
flow back from the supply well into the other strain- 
ing well. Figs. 209 and 210 show the valve well 
constructed inside the straining well for this stop 
valve, the wall being arched as shown in Fig. 210, 
to allow of the free fixing of the valve. The supply 
well is a little removed from the straining well. 
The pipes, which are 36 in. in diameter, with the 
drain and overflow pipe from the outlet well, are 
laid in trenches and surrounded with concrete 
(Fig. 211). The ground is made up to near em- 
bankment level with puddle (Fig. 203). 
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The supply well is 35 ft. 9 in. deep at the inlet | 


side, and 24 ft. in diameter. The walls are of 
brickwork, with three sets off at intervals of 9 ft. 


from the top, and at each there is an ashlar bond | 


course. Opposite the inlet pipes there isa blocking 


faced wall with ashlar cope, with a reverse curve in | 


the centre, against which the water, passing from 
the straining well, debouches (Figs. 212 and 214). 
This wall forms a step, being filled in at the back 
with concrete (Fig. 213), upon which the discharge 
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pipes, which are at a higher level than the inlet 
pipes, are bedded. The back wall of the well is 
squared at this level for the more convenient pass- 
ing of the pipes (Fig. 212). The recesses caused 
by the squaring of the wells are covered in with 
brick arches, above which the circular walling of 
the well is carried. From this point to the top— 
a height of 18 ft.—the wall, like the other parts of 
the well, is circular (Fig. 214). For the present 


| only one pipe is completed with a valve, the others | 


having blank flanges. There is a drain pipe, with 
mushroom valve, for emptying the well. 

The cleansing well (Fig. 207) is of similar con- 
struction to those already described so far as the walls 
are concerned. There isa platform 9 ft. from the 
surface level carried on wall boxes, and on this the 
strainers can be washed. The culvert, 2 ft. 3 in. 
in diameter, with the overflow water from the inlet 
well, discharges into this cleansing well as also the 
two drain pipes from the straining wells, these 
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being fitted with 6-in. valves. From the cleansing 
well there is a 24-in. cast-iron pipe connecting 
with the waste pipe from the existing reservoir. 
All the wells are covered with cast-iron plating 
? in. thick, with a 3-in. rib underneath, and this is 
carried on cast-iron girders. The covering is level 
with the ashlar coping. It may be added that the 
work of constructing the reservoir is practically 
completed, and that it has been filling for some time 
with water from the Longdendale district. The 
results of the testing have been so far satisfactory. 
Some details as to the amount of the several 
contracts, and the names of the firms to whom the 
work was let, follow : 
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The above contracts cover the length of the | Contract for iron gates on line of easement, the amount 
of contract is 1060/., let to Messrs. G. B. Smith and Co., 


aqueduct from Thirlmere to Prestwich. The work | i daieson 


on to be done, 4 miles 906 yards, is ap- | Contracts for the steel plate tubular bridges to carry the 
proximately as follows : | pipes over the railways crossed by the line of aqueduct 
Out of a total of | and the cast-iron arched bridges over the Rivers Lune, 
| Ribble, and Irwell, together amounting to 21,400/., were 
| let to the Stockton Forge Company, of Stockton-on-Tees, 
|and the Ashbury Railway Carriage and Iron Company, 
| of Openshaw, Manchester. 


m. yds. | m. yds. 
| Are all driven and nearly 
all lined. 
0 32may still have to be 
lined 


Tunnels fans \ 14 839 


Cut and cover - 35 1621, 1 685 remain to be completed. 


= laying .. . 45 73| 3 189have still to be laid. | Invert work, and the dressing-up of the land 
oo bag hh these are com- | along the line of aqueduct where the work is nearly 
c — ——- finished has, in many cases, to be completed. The 

95 1443 4 906 


length of aqueduct remaining to be completed at 
the end of 1891 may be stated approximately 


fu aiiitiee tp te: feeling Siwe.in malawi as follows: Tunnels, all driven, total of 14 miles 








e | = - |No. 9 let to Messrs. Kirk, Knight, and Co., of “ibe F 
*¥ | | 33 | ~  # |Sleaford, Lincolnshire, consisting of the new ser- = yards. aes — ee. poi a be 
| Namesof | Amount of | 82 | &, @ |vice reservoir at Prestwich, now partially filled | Gy” ye phere waneapen lust ad oa pt aiene 
=| Contractors. | Contracts. | [8 | 2 | & 3 | with water; the amount of the contract is|CUt and cover, exclusive of the sma hich’arn 
25 33 | 5 28 2 | 23,2971. 4a, 2d. | bor - prac a rm a w 4 
acs | —- Also contract No. 10, let to Messrs. Morrison and | * lof 2 rani, i 1681 sade ee “; ” big S ‘les 
1 s. d.m. yd.| yards! yards yards! Mason, including the masonry embankments for | ttl of 36 miles ae) Ee eee 
Messrs. Morrison | | | eee sr : . ° |189 yards, out of a total of 45 miles 73 yards ; 
and Mason, of | | raising the water of Thirlmere, with the discharge | ki i th of 4 miles 906 yard 5 dita 
eeeOw a, 1200072 4 6) 7 17410,112 2,182 ‘tunnel, overflow, waste watercourse, gauge basins of 98 © a "das _ aes - pny ae Or 
ak | aie} 1 | for regulating the compensation water, and em- |° I sare “ di 77 ‘i sit ak tlie k 
—— bracing also the diversion of the road on the an Siete =s ‘nd seeds re Mr. ¢ "a Hill, 
tintin TT | | easterly side of the lake, and the construction of a th "hic aon soa = nem hi hi = tangy ni lacin a 
and Mason .. 102,315 0 0| 6 1059, 3,897 5,529 2,109 new road on the westerly side, with all necessary | e “list ‘a aha y wooed = idle: te Ae on > 
4 |Messrs. Monk bridges, culverts, drains, and fencing ; the amount CUF GIsposa 8 ich P 
and Newell, of it of this contract is 125.5001 _ duced, and the valuable nature of which our readers 
Liverpool _..| 184,061 8 2/15 688) 2,188 '10,004/ 18,740 Naan have had opportunity of judging, and further for 
a es 7% 33,237 6 4 baererbeer gee tyseenaninny damon ancrihnamaterttid the facility afforded of inspecting the works 
: | Contract 2.—The 48-in., 40-in., and the 36-in. cast-iron | ‘ : 
168,198 9 6 pipes of a total weight of about 55,000 tons, including | 
5 Messrs, puicrea | ieregulass, was divided and let to Messrs. Seemann, | THE WORLD’S COLUMBIAN 
og ct Beltast, ..| 141,813 1 9/16 480) 2,791 10,784 14,989 eng Sieg Ra aay ge elgar yee inn EXPOSITION. 
‘Aird and Sone | | | ag ee , ‘ ~ Tey Tue Macuinery Hatt. 
of London ../ 163,745 6 9/14 1404) 2,827 17,724 5,229 ntracts for ironwork required on the line of aque- ; 31. 
7 |Messrs. Watt and | . duct let to Messrs. Cochrane and Co., Woodside Iron Lanegan rom page 131.) 
Wilson, of | Works, near Dudley, and Messrs. Sharpe and Co., of _ Fias. 48 to 62, on the present page and on page 
8 m. Willian 142,255 6 319 63) 3,117 10,347 19,636 | Lancaster, amounting to 45,000/. | 162, complete thedetailsof the Machinery Hall. Figs. 
Webster, a | Contracts for the large stop valves on main piping, 48 to 51 show the construction of the three domes 
London’ .., 92,276 9 016 1140 550, 5,721 23,579| both manual and hydraulic power valves, automatic | that surmount the transept. These domes are 130 ft. 
| | | valves and reflux valves, the small valves and the air | 8 i d rise to a height of 53 ft. above th 
Nore.—The lengths of cut and cover do not include the lengths | V@lves of the total value of about 24,800/., were let to the | =. hy See 8 : _— 
of the small bridges which occur on the line of aqueduct inthe | Glenfield Company, Kilmarnock, ‘and Messrs, Blake- | top of the arched roof of the transept, or 163 ft. 7 in. 


course of that class of work. 








borough and Sons, of Brighouse. ‘above the ground. As will be seen from the plan, 
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Fig. 1, page 6 ante, the three domes are placed 
almost close together covering the whole width of 
the building ; between each of them an arched rib, 
of the same type as those of the main gallery, is 
placed and a square trussed structure is erected 
around them from the level of the springing of the 
curved parts of the rib to that of the crown; the 
large spandrels thus left on each side are filled up 
with bracing as shown in Fig. 16, page 46, and a 
circular girder 130 ft. in diameter is laid on the top 
of the framing; this arrangement leaves four 
triangular spacesaround each dome, which is panelled 
by horizontal bracing, as shown in Fig. 11. The 
method of treating this span is indicated in Fig. 48, 
where it will be seen that each corner is surmounted 
by a pinnacle, while the vertical framing carrying 
the dome is faced with staff enriched with mould- 
ings. For a height of about 10 ft. above the 
circular girder the dome is carried up vertical by a 
light girder, the panels of which are fitted with 
louvres. Attached to this girder are the twenty- 
four converging trusses of the form shown in 
Fig. 48, that carry the dome, The arrangement 
of these trusses is shown in Fig. 51, where 
the bracing is indicated. The inner ends of 
the trusses abut on a ring girder 9 ft. deep, above 
which is a lantern with louvres, and carried on 
small converging trusses. Fig. 49 is a plan of this 
lantern, and Fig. 50 a plan of one of the corner 
pinnacles before mentioned. Figs. 52 to 63 are 
different views of the main ribs, purlins, and 
roofing. The ribs are hinged at the bearings and 
in the centre (Figs. 52 and 56) ; they are of parallel 
depth, and, except at the base and crown, where 
solid plating is introduced, they are built up of 
light plates, angle-irons, and bracing. The total 
depth of the rib is nearly 7 ft., with inner and 
outer members 12 in. deep, made of plates and 
angles and lattice bars 2} in. by °s in. ; the open 
panels are filled with single diagonals of angle irons 
of the sizes marked on the drawings. Connecting 
plates, to which the diagonals are riveted, are added 
to the inner and outer members. The connecting 

in at the crown of the arch is 6 in. in diameter, of 

ard steel resting in steel bearings. The bed- 
plates of the ribs are connected together by two 
12 in. square rods (see page 52). The arrangement 
and construction of the purlins are shown in 
Figs. 58 to 63. As will be seen, the purlins are 
somewhat deep, on account of the considerable 
distance between the ribs, and they are stiffened 
at intervals by curved struts, as shown in Fig. 58. 
The sashes lie on the purlins, and a ventilating lan- 
tern surmounts the roof. Very great credit 
attaches to Mr. Burnham and to his chief assistant, 
Mr. Shankland, and others, for the careful way in 
which all the details of this work have been carried 
out. 

As regards the ironwork it will be of interest to 
reproduce the specification on which the tenders 
were based, as it affords a proof of the extremely 
careful way in which the work has been looked after 
in the Construction Department. 

Quauity OF MateRIALs.—Wrovcut Iron. 

Character and Finish.—All wrought iron must be 
tough, ductile, fibrous, and of uniform quality for each 
class; straight, smooth, free from cinder pockets or in- 
jurious flaws, buckles, blisters, or cracks. As the thick- 
ness of bars approaches the maximum that the rolls will 
produce, the same perfection of finish will not be required 
as in thinner ones. 

No specific process or provision of manufacture will be 
demanded, provided the material fulfils the requirements 
of this specification. 

Standard Test-Piece.—The tensile strength, limit of 
elasticity, and ductility shall be determined from a 
standard test-piece, not less than } in. in thickness, cut 
from the full-size bar, and planed or turned parallel ; if 
the cross-section is reduced, the tangent between 
shoulders shall be at least twelve times its shortest dimen- 
sion, and the area of minimum cross-section in either case 
shall not be less than 4 of a square inch and not more 
than 1 square inch. Whenever practicable, two opposite 
sides of the piece are to be left as they come from the 
rolls, but the finish of opposite side: must be the same in 
this respect. A full-size bar, when not exceeding the 
above limitations, may be used as its own test-piece. In 
determining the ductility, the elongation shall be mea- 
sured, after breaking, on an original length the nearest 
multiple of a jin. to tentimes the shortest dimension of 
the test-piece, in which length must occur the curve of 
reduction from stretch on both sides of the point of frac- 
ture, but in no case on a shorter length than 5 in. 

Tension Iron for Open Trusses.—All iron to be used in 
the tensile members of open trusses, laterals, pins, and 
bolts, except plate iron over 8 in. wide, and shaped iron, 
must show by the standard test-pieces a tensile strength 
in pounds per square inch of : 

2.999— 7000 x area of original bar 
“a 


I bar (ait in ine 
circumference of original bar (all in inches), 





with an elastic limit not less than one-half the strength 
given by this formula, and an elongation of 20 per cent. 

Pilate Iron.—Plate iron 24 in. wide and under, and 
more than 8 in. wide, must show by the standard test- 
pieces a tensile strength of 48,0001]b. per square inch, 
with an elastic limit.not less than 26,000]b. per square 
inch, and an elongation of not less than 12 per cent. All 
plates over 24in. in width must have a tensile strength 
not less than 46,000 lb. per square inch, with an elastic 
limit not less than 26,000 1b. per square inch. Plates 
from 24 in. to 36 in. in width must have an elongation of 
not less than 10 per cent.; those from 36 in. to 48 in. in 
width, 8 per cent.; over 48 in. in width, 5 per cent. 

Shaped Iron.—All shaped iron, flanges of beams and 
channels, and other iron not hereinbefore specified, must 
show by the standard test-pieces a tensile strength in 
pounds per square inch of : 

50,000— 7000 x area of original bar, 

circumference of original bar, 


with an elastic limit of not less than one-half the strength 
given by this formula, and an elongation of 15 per cent. 
for bars gin. and less in thickness, and of 12 per cent. 
for bars of greater thickness. For webs of beams and 
channels, specifications for plates will apply. 

Iron Rivets and Pins. Sheer and Bearing.—The shear- 
ing strain per square inch on iron rivets and pins shall 
not exceed 8000 Ib. ; and the pressure on the projected 
semi-intrados of the rivet and pin-holes must not exceed 
15 000 lb. per square inch. Extreme fibre strain for pins 
must not exceed 20,000 lb. per square inch. For field 
rivets 25 per cent. in excess of the above requirements will 
be made. 

Hot Bending.—All plates, angles, &c , which are to be 
bent hot in the manufacture, must, in addition to the 
above requirements, be capable of bending sharply to a 
right angle at working heat without sign of fracture. 

Rivet Iron.—All rivet iron must be tough and soft, and 

ieces of the full diameter of the rivet must be capable of 
nding cold until the sides are in close contact without 
sign of fracture on the convex side of the curve. 

Bending Test.—All iron submitted to bending tests must 
bend cold, 180 deg., without sign of fracture, toa curve, the 
—: radius of which equals the thickness of the piece 
tested. 

Number of Test-Pieces.—Specimens of full thickness cut 
from plate iron, or from the flanges or webs of shaped 
iron, must stand bending cold, through 90 one. to a 
curve, the inner radius of which is one and a half times 
its thickness, without sign of fracture. 

For each contract, four standard test-pieces and one 
additional for each 50,000 lb. of wrought iron, will, if 
required, be furnished and tested by the contractor 
without charge, and if any additional tests are required 
by the purchaser, they will be paid for at the rate of 
5 dols. each ; or, if the contractor desires additional tests, 
they shall be made at his own expense under the super- 
vision of the purchaser, the quality of the material to be 
determined by the result of all the tests in the manner 
set forth in the following clause : 

The respective requirements stated are for an average 
of the tests for each, and the lot of bars or plates from 
which samples were selected shall be accepted if the tests 
give such average results, but if any test-piece gives 
results more than 4 per cent. below said requirements, 
the particular bar from which it was taken may be re- 
jected, but such tests shall be included in making the 
average. If any test-piece has a manifest flaw, its test 
shall not be considered. For each bar thus giving results 
more than 4 per cent. below the requirements, tests from 
two additional bars shall be furnished by the contractor 
without charge, and if in a total of not more than ten tests, 
two bars (or, fora larger number of tests a proportionately 
greater number of bars) show results more than 4 per 
cent. below the requirements, it shall be cause for reject- 
ing the lot from which the sample bars were taken. Such 
lot shall not exceed 20 tons in weight, and bars of single 
pattern, plates rolled in universal mill or in grooves, and 
sheared plates, shall each constitute a separate lot. 

Time of Inspection.—The inspection and tests of the 
material will be made promptly on its being rolled, and 
the quality determined ae it leaves the rolling mill. 
All necessary facilities for this purpose shall be afforded 
by the manufacturer. 

Variation of Weights.—A variation in cross-section or 
weight of rolled material of more than 24 per cent. from 
that specified may be cause for rejection. 


STEEL. 

No noite process or provision of manufacture will be 
demanded, provided the material fulfils the requirements 
of this specification. No steel shall contain more than 
-08 of 1 per cent. of phosphorus. 

Test-Bars.—From three separate ingots of each cast a 
round sample bar, not less than #in. in diameter, and 
having a length not less than twelve diameters between 
jaws of testing machine, shall be furnished and tested 
by the manufacturer without charge. These bars are to 
be truly round, and shall be finished at a uniform heat, 
and arranged to cool uniformly, and from these test-pieces 
alone the quality of the material in the steel works shall 
be determined as follows : 

Tensile Tests.—All the above-described test-bars must 
have a tensile strength from 60,000 Ib. to 68,000 lb. per 
square inch, an elastic limit of not less than one-half the 
tensile strength of the test-bar, an elongation of not less 
than 24 per cent., and a reduction of area of not less than 
40 per cent. at the point of fracture. In determining the 
ductility, the elongation shall be measured after break- 
ing on an original length of ten times the shortest dimen- 
sion of the test-piece, in which length must occur the 
curve of reduction from stretch on both sides of the point 
of fracture. 

Finish and Reduction of Arca on Finished Bars.— 





Finished bars must be free from injurious flaws or 
cracks, and must have a workmanlike finish, and round 
or square test-pieces cut therefrom when pulled asunder 
shall have reduction of area at the point of fracture as 
above specified. 

Number of Test-Pieces.—All the specimens required to 
satisfy the inspector that the quality of material is -satis- 
factory must be furnished free of charge. 

Except for tensile strength, the respective requirements 
stated are for an average of the tests for each, and the lot 
of bars or plates from which samples were selected shall 
be accepted if the tests give such average results, but if 
any test-piece gives results more than 4 per cent. below 
said requirements, the particular bar from which it was 
taken may be rejected, but such tests shall be included in 
making the average. If any test-piece has a manifest 
flaw, its tests shall not be considered. For each bar thus 
giving results more than 4 per cent. below the require- 
ments, tests from two additional bars shall be furnished 
by the contractor without charge, and if in a total of not 
more than ten tests, two bars (or for a larger number of 
tests, a proportionately greater number of bars) show 
results more than 4 per cent. below the requirements, it 
shall be cause for rejecting the lot from which the sample 
bars were taken. Such lot shall not exceed 20 tons in 
weight, and bars of a single pattern, plates rolled in 
universal mill or in grooves, and sheared plates shall each 
constitute a separate lot. 

Rivet Steel.—Rivet steel shall have a tensile strength of 
from 52,000 lb. to 58,000 Jb. per square inch, and an 
elastic limit, elongation, and reduction of area at point of 
fracture as stated above, and be capable of bending 
double, flat, without sign of fracture on the convex surface 
of the bend. 

Steel Rivets and Pins. Shear and Bearing.—The shear- 
ing strain per square inch on steel rivets and pins shall 
not exceed 10,000 1b., and the pressure on the projected 
semi-intrados of the rivet and pin-holes must not exceed 
20,000 lb. per square inch. 

xtreme fibre strain for pins must not exceed 25,060 Ib. 
per square inch. For field rivets 25 per cent. in excess 
of the above requirements will be made. 

Time of Inspection.—The inspection and tests of the 
material will be made promptly on its being rolled and 
the quality determined before it leaves the rolling mill. 
All necessary facilities for this purpose shall be afforded 
by the manufacturer. 

Variation of Weights.—A variation in cross-section or 
weight of rolled material of more than 24 per cent. from 
that specified may be cause for rejection. 


Cast Iron. 

Except where chilled iron is specified, all castings shall 
be of tough grey iron, free from injurious cold shuts or 
blowholes, true to pattern, and of a workmanlike finish. 
a pieces lin. square, cast from the same heat of 
metal in sand moulds, shall be capable of sustaining on a 
clear span of 4 ft. 61m. a central load of 500 Ib. when 
tested in the rough bar. 


WORKMANSHIP. 

Inspection.—Inspection of work shall be made as it 
progresses, and at as early a period as the nature of the 
work permits. 

All workmanship must be first class. All abutting sur- 
faces of compression members, except flanges of plate 
girders where the joints are wag: 4 spliced, must be planed 
or turned to even bearings, so that they shall be in such 
contact throughout as may be obtained by such means. 
= finished surfaces must be protected by white lead and 
tallow. 

The rivet holes for splice plates of abutting members 
shall be so accurately spaced that when the members are 
brought into position the holes shall be truly opposite 
before the rivets are driven. 

When members are connected by bolts which transmit 
shearing strains, the-holes must be reamed parallel, and 
the bolts turned to a driving fit. 

Rollers must be finished perfectly round, and the roller 
beds planed. 

Rivets must completely fill the holes, have full heads 
concentric with the rivet, of a height not less than .6 the 
diameter of the rivet, and in full contact with the surface, 
or to be countersunk when so required, and machine- 
driven wherever practicable. 

Built members must, when finished, be true and free 
from twists, kinks, buckles, or open joints between the 
component pieces. 

Eye-Bars and Pin-Holes. Pilot Nuts and Swivels.— 
AJl pin-holes must be accurately bored at right 
angles to the axis of the members, unless otherwise 
shown in the drawings, and in ~_— not adjust- 
able no variation will be allowed in the length 
between centres of pin-holes ; the diameter of the pin- 
holes shall not exceed that of the pins by more than ,; in. 
Eye-bars must be straight before boring ; the holes must 
be in the centre of the heads, and on the centre line of the 
bars. Whenever links are to be packed more than } in. 
to the foot of their length, out of parallel with the axis of 
the structure, they must be bent with a gentlecurve until 
the head stands at right angles to the pin in their intended 
position before being bored. All links belonging to the 
same panel, when placed in a pile, must allow the pin at 
each end to pass through, at the same time, without 
forcing. No welds will be allowed in the body of the 
bar of eye-bars, laterals, or counters, except to form 
the loops of laterals, counters, and sway-rods; eyes of 
laterals, stirrups, sway-rods, and counters must be bored ; 
pins and lateral bolts must be finished [peony d round 
and straight, and the party contracting to erect the work 
must provide pilot nuts, where necessary, to preserve the 
th s while the pins are being driven. Thimbles or 
washers must be used whenever required to fill the vacant 
spaces on pins or bolts. All loop-welded members must 
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be of iron; no weld will be allowed in steel. Swivels 
or turn buckles must be open, so as to show the length of 
bar inside of it. 

Test of Eyes on Full-size Bars.—The consulting engineer 
of the World’s Columbian Exposition, or his authori 
assistant, may select one full-sized test-bar for each size 
of bars used, if so deemed necessary. To determine the 
strength of the eyes, full-size eye-bars, or rods with eyes, 
may be tested to destruction, provided notice is given in 
advance of the number and size required for this purpose, 
so that the material can be rolled at the same time as that 
required for the structure ; and any lot of iron bars from 
which full-size samples are tested shall be accepted : first, 
if not more than one-third the bars tested break in the 
eye; or, second, if more than one-third do break in the 
o and the average of the tests of those which so break 
show a tensile strength in pounds per square inch of 
original bar, given by the formula : 

52,000 — 7000 x area of original bar_500 x widthof bar 

7 circumferenceof originalbar _(all in inches), 
and not more than one-half of those which break in the 
eye fail at more than 5 per cent. below the strength given 
by the formula. Any lot of steel bars from which full- 
size samples are tested shall be accepted if the average of 
the tests show a strength per square inch of original bar, 
in those which break in the eye, within 4000 lb. of that 
specified as in clause 20; but if one-half the full-size 
samples break in the eye, it shall be cause for rejecting 
the lot from which the sample bars were taken. All full- 
size sample bars which break at less than the strength 
here specified shall be at the expense of the contractor, 
unless, if the break occurs in the eye, he shall have made 
objection in writing to the form or dimension of the heads 
before making the eye-bars. All others shall be at the 
expense of the purchaser. If the contractor desire addi- 
tional tests, they shall be made at his own expense, under 
the supervision of the purchaser, the acceptance of the 
bars to be determined by the result of all the tests in the 
manner above set forth. A variation from the specified 
dimensions of the heads will be allowed, in thickness of 
gzin. below and jy in. above that specified, and in 
diameter of 3 in. in either direction. 

Punching and Reaming.—In ironwork the diameter 
of the punch shall not exceed by more than 7, in. the 
diameter of the rivets to be used. Rivet holes must be 
accurately spaced ; the use of drift-pins will be allowed 
only for bringing together the several parts forming a 
member, and they must not be driven with such force as 
to distort the metal about the holes; if the hole must be 
enlarged to admit the rivet, it must be reamed. 

Riveting.—Rivets must not be spaced over 6 in. apart, 
unless shown otherwise on plans ; nor nearer than three 
diameters of the rivet ; nor nearer the edge of any piece 
than 1} in., unless the same shall be less than ob in. 
wide. 

Pin-Holes in Castings.—Pin-holes in castings must be 
bored to a diameter not exceeding ;; in. larger than the 


in. 
. Abutting Joints.—Abutting joints in compression mem- 
bers must be planed smooth, so that the surfaces will be 
in exact contact throughout; or else to be fully spliced 
with sufficient material and rivets to transmit the strains. 

Annealing.—In all cases where a steel piece in which 
the full strength is required has been partially heated, 
the whole piece must be subsequently annealed. All 
bends in steel must be made cold, or if the degree of cur- 
vature is so great as to require heating, the whole piece 
must be subsequently annealed. 

Painting.—All material before leaving the shops must 
be scraped free from rust and cinder, and all surfaces 
painted one good coat of brown mineral paint of satisfac- 
tory quality, mixed with pure boiled linseed oil. Sur- 
faces not accessible after assembling must receive two 
coats of such paint before assembling. Turned pins and 
planed surfaces to receive a coat of white lead mixed with 
tallow. 

If roofs are covered with metal the same shall be 
painted one good coat of mineral paint before being laid. 

This is a convenient time fur saying a few words 
about the progress that is being made in the con- 
struction of the Exhibition buildings in Jackson 
Park, and the work on which was commenced in 
June last. Fortunately the winter has been a com- 
paratively mild one, and very little interruption has 
been experienced from bad weather ; about 4000 
workmen are employed on the works which are 
carried forward continuously, the men working in 
eight-hour shifts, so that three gangs are employed 
during the twenty-four hours. According to the 
latest advices, the Women’s Building, which is 
more advanced than any other, is practically 
finished as regards the exterior, and the internal 
fittings are being rapidly completed. The Mines 
and Mining Building is well advanced, all the iron- 
work being erected and a good deal of the glazing 
finished ; the finishing surface of staff is being 
applied to the boarded walls. The iron and 
timber framing is complete as high as the 
gallery floor, and most of the roof trusses 
are in place. Of the Horticultural Building, 
the side pavilions are completed to the roof ; a part 
of the wings is finished, and the ironwork of the 
dome is in course of erection. The Administration 
Building is well advanced ; the structural work of 
the four pavilions is completed, and the exterior 
facing is being applied. The ironwork of the 








rotunda has been erected up to the level of the 
springing of the dome, 170 ft. above the ground. 
In the Machinery Hall the 6000 timber piers 


sed | carrying the building and flooring are in place ; the 


flooring is laid and the superstructure is going up 
rapidly. Work on the Machinery Annexe is bein 
pushed forward. In the Agricultural Building the 
interior columns, gallery girders, and joists are in 
position, and the main iron columns supporting the 
roof are being erected. There will be 7,000,000 ft. 
of timber in this building, half of which has been 
already worked up. The Industrial and Liberal 
Arts Building, which was scarcely begun last 
October, is now well advanced. The flooring, cover- 
ing 314 acres, is laid and the superstructure is com- 
menced. The principal feature of this building 
will be the great central hall, the span of 
which is the same as that of the Machinery 
Hall in Paris, and the height 62 ft. greater. The 
trusses for this enormous roof are well forward, 
and their erection will soon be commenced ; there 
will be one and a half times as much iron and steel 
in this roof as there is in the whole of the Brooklyn 
Bridge. The basement and floor of the Art Build- 
ings are completed and the brickwork has been 
raised to a height of 10 ft. above the gallery floor. 
In the Fisheries Building a great part of the iron- 
work is erected. The Forestry and Dairy Buildings 
are so far advanced that they can soon be finished, 
and work is being pushed on rapidly with the 
United States Government Building. The model 
battle-ship which will form the exhibit of the 
Navy Department is completed, so far as-the brick- 
work and cement are concerned, to the level of the 
upper deck. 

As this progress has been made during six 
months, it may be predicted with confidence that 
all of the buildings will be nearly, if not quite com- 
plete, and that the work in the park will be well 
advanced by the beginning of October next, when 
the official inauguration of the Exposition is to 
take place. The monthly expenditure on the 
worss is now about 1,000,000 dols. a month ; the 
buildings are insured against fire for 1,000,000 dols., 
and this amount will be raised to 200,000,000 dols. 
when the Exhibition is opened, as the executive 
intend that, as far as possible, exhibitors shall be 
protected against fire risks. 

It is estimated that there will be used in the con- 
struction of the buildings, about 60,000,000 ft. of 
timber, 18,000 tons of iron and steel, and 84,000 
pieces of ornamental staffwork for external finish ; 
about one-third of this latter is ready for applica- 
tion. There will be two independent systems of 
water supply for the Exhibition buildings and 
grounds, one having a capacity of 24,000,000 gallons 
and the other 40,000,000 gallons per day; the 
pumping stations for these two systems will consti- 
tute exhibits. The present estimate for electric 
lighting provides for 138,218 electric lamps, of 
which 6766 will be arc lamps of 2000 candle-power 
each, and 131,452 will be incandescence lamps of 
16 candle-power each. The power required for 
working the electric station is estimated at 
22,000 horse-power. 

According to official information, the organisa- 
tion for transporting exhibits to and from the 
Exhibition is completed, so far as railroads are 
concerned. Arrangements have been made with 
nearly 500 railway and steamship companies ; of the 
former, 417 have determined to charge regular 
tariff rates on exhibits sent to Chicago, and to 
return such goods as remain unsold at the end of 
the Exhibition, free of charge. Thirty-seven rail- 
way companies are to charge half the regular rates 
in each direction, and on thirty-three lines of rail- 
way, goods will be carried in each direction free of 
charge. ‘‘ The Atlantic Transport line of steamers 
which runs freight steamships between London and 
New York, Philadelphia and Baltimore, will make 
no charge on exhibits in either direction, except on 
such as, owing to their excessive size or weight, 
require extra help in the handling. In such cases 
only the extra help will be charged.” 

If this arrangement be acted upon, exhibitors 
from this country and from Europe will find it very 
little more expensive, so far as the transport of 
exhibits is concerned, to exhibit at Chicago than it 
was in Paris. 

In our next week’s issue we shall commence the 
publication of the Manufacturers, and Liberal Arts 
Building, which, as mentioned above, will be by 
far the largest in Jackson Park. 


(To be continued.) 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has been quiet. The 
best prong have made 14s. 3d. to 14s. 9d. per ton; 
second ditto, 13s. 9d. to 14s. per ton. Household coal 
has been in steady demand at about late rates; No. 3 
Rhondda large has been making 138s. 6d. per ton. The 


§ | demand for patent fuel has been comparatively limited. 


Iron ore has been in good demand. Coke has experienced 
little change ; foundry qualities have been making 19s. 
and furnace ditto 17s. 6d. per ton. 


London and South- Western Railway.—This company has 
at present only two short curved lines in course of construc- 
tion, viz., between Poole and Hamworthy and between 
Fulwell and Teddington. Both these lines will be com- 
pleted within the time authorised by the company’s Act 
of 1890. The price proposed to be paid for Southampton 
Docks—the transfer of which to the London and South- 
Western Company has been provisionally agreed on—is 
1,360,000/., or its equivalent in London and South- 
We:tern stocks. The ratio of the working expenses to 
the traffic receipts stood in the second half of 1891 at 51.45 
per cent., as compared with 51.82 per cent. in the corre- 
sponding period of 1890. In the course of the six months 
ending December 31, 1891, the company expended 
42,024. for additional rolling stock. The aggregate out- 
lay for rolling stock to the close of 1891 was accordingly 
carried to 3,781,7477. The 42,024/. representing the out- 
lay for working stock in the second half of last year was 
made up as follows: Engines, 4695/.; carriages and 
wagons, 30,331/. ; and machinery, 66987. At the close of 
1891, the company owned 570 engines, 374 tenders, 3176 
vehicles used in the coaching department, and 9279 goods 
and mineral wagons. The length of line maintained in 
the second half of last year was 812 miles, as compared 
with 789 miles in the corresponding six months of 1890. 
The expenditure in the way and works department in the 
second half of last year was 170,059/., as compared with 
169,791/. in the corresponding period of 1890. Of the 812 
miles of line maintained in the second half of last year 
nearly threemiles were laid with six lines of rails, 14 miles 
had four lines of rails, 14 miles had three lines of rails, 
and 578 miles had two lines of rails. The cost of loco- 
motive power was 268,543/. in the second half of last 
year, as compared with 256,544/. in the corresponding 
period of 1890. 


Avonmouth.—There are hopes that two new lines of 
steamers may be induced to come to Avonmouth. Mr. 
P. H. Cowley, who is now in Bristol, has received con- 
siderable encouragement in regard to a proposed direct 
line of steamers to the Cape. 


Great Western Railway.—It is understood that the 
Great Western Railway Company has it in contemplation 
to make two connecting links for which it possesses Par- 
liamentary powers. The first of these links would extend 
fron) Woodborough to Westbury, and the second from 
Castle Cary to Athelney. The construction of the two 
links, eles of them more than ten miles in length, 
would give the company a thoroughly direct line from 
Taunton to London. 


Taff Vale Railway.—The directors’ report just issued 
for the second half of 1891 shows that the ratio of the 
working expenses to the traffic receipts stood in that 
period at 59.58 per cent. This is slightly higher than the 
corresponding ratio in the previous year. The outlay for 
coal in the locomotive department was 24,695/. in the 
second half of this year, as compared with 27,6251. in the 
preceding six months. 


The ‘* Astrea.”—No date has been fixed at present for 
the launch of the Astrea, cruiser, at Devonport. As her 
engines are not yet more than half completed, there is no 
urgent necessity for pressing forward the construction 
of the hull. A new method has been adopted at the 
Keyham smithery of constructing the connecting-rods 
and standards for the Astrea’s engines. Hitherto 
these portions of engines have been constructed of scrap 
steel, but the connecting-rods and standards of the 
Astrea have been made from blocks of ingot steel from 
Glasgow. 


Rhymney Railway.—The whole of this company’s maifi 
line from Cardiff to Rhymney will shortly have a double 
line of rails, with the exception of the Pontlottyn Viaduct, 
which is about 80 —_ in length. The ratio of the work- 
ing expenses to the traffic receipts stood in the second 
half of last year at 52.01 per cent., as compared with 
51.53 per cent. in the corresponding period of 1890. 


The Electric Light at Liandaff.—There is a talk of 
introducing the electric light at Llandaff. The cost of 
the works is estimated at 4000/. 


Mumbles Railway and Pier.—This Bill—the object of 
which is to extend the time for the purchase of lands for 
and for the completion of the Mumbles Railway and pier 
—has passed the standing orders. 


Bristol and South Wales Ratiway Wagon Company, 
Limited.—The operations of this company for the past 
half-year have been attended with satisfactory results. 
The directors have carried 500/. to the contingent fund, 
and after this has been done, the revenue account shows 
a disposable balance of 7045/. This admits of a dividend 
at the rate of 10 per cent. per annum with a bonus of 
24 per cent., leaving a final balance of 415/. to be carried 
to the credit of the current half-year. The rolling stock 
of the company now consists of 12,094 wagons and car- 
riages and 25 locomotives. 


The Severn.—It is reported that Worcester will find the 
amount required for improving the Westgate Bridge at 
Gloucester, so as to allow small ocean-going steamers to 





pass up the river, 
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MANCHESTER WATER WORKS: PRESTWICH RESERVOIR. 


MR. G. H. HILL, ENGINEER, LONDON AND MANCHESTER. 
(For Description, see Page 161.) 
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ROOTS’ 


GAS ENGINE. 


CONSTRUCTED BY THE ROOTS ECONOMIC GAS ENGINE COMPANY, LONDON. 





Fig. 1. 


Tne gas engine which we illustrate on this page has 
been designed by its makers, the Roots Economic 
Gas Engine Company, of 1, Holborn Avenue, High 
Holborn, London, with a view to supplying an econo- 
mical and at the same time inexpensive engine. With 
this object its working parts are simple in design and 
few in number. A general view of the engine is shown 
by the woodcut, Fig. 1, whilst Fig. 2 is a transverse 
section, and Fig. 3 shows the type of indicator dia- 
gram obtained. The engine works on the Otto cycle, 
in so far that there is but one impulse for two revolu- 
tions of the crankshaft, but the compression of the 
charge is effected ina novel manner. The admission 
valve, which is shown to the left of the diagram, 
opens into a compression chamber and not directly 
into the cylinder. No special gas valve is used, but the 
supply is adjusted by suitably proportioning the gas 
inlet. During the suction stroke of the engine, the 
air and gas are drawn in through the suction valve, 
which, we may add, opens automatically, and expel 
the burnt products from the compression chamber, 
leaving in this chamber a very rich mixture, whilst 
@ poor mixture only is found in the working cylinder. 
On the return stroke, before the compression has pro- 
ceeded very far, the piston closes the port between 
the compression chamber and the cylinder, and during 
the Gaul povtion of its stroke only further compresses 
the small quantity of poor gas, consisting largely of 
the products of combustion from the previous 
working stroke. This mixture is fired at the end 
of the stroke by the tube igniter shown to the 
right of the figure. The pressure rapidly rises 
and the piston commences its working stroke, and 
soon uncovers the port leading to the compression 
chamber ; the rich charge here is then Fleer x com- 
pressed to about 1201b. per squareinch by being thus put 
in communication with the burning gas in the cylinder, 
and fired, the effects on the diagram being clearly 
shown in Fig. 3. Thus, after the first explosion, the 
pressure begins to fall, and when the port to the com- 
— chamber containing gas at a low pressure 

egins to open, this fall is accentuated, but very soon 
the fresh charge in the chamber is fired, and the pres- 
sure line rises again, and is well maintained for a con- 
siderable proportion of the stroke. At the end of the 
working stroke the exhaust valve is opened by the 
action of an eccentric, 

The makers claim that their experiments show a 
considerable economy of working by the peculiar 














Fig.3. 














system of compression adopted. It is known that the 
higher the compression on a gas engine, the higher the 
economy, but in practice it has not hitherto been found 
possible to adopt in ordinary work a greater compres- 
sion than 60 1b. to 651b. per square inch. In the 
present engine, though, the main charge is compressed 
to about 120 lb. per square inch, and owing to the 
peculiar way in which it is done, it is stated that no 
difficulty is found in practice with this high compres- 
sion. The result, according to the makers, is that the 
new engine of the two nominal horse-power type, con- 
sumes about 24 cubic feet of gas per brake horse-power 
per hour. 





DECK STUD. 
WHEN iron or steel decks are covered with wood 
considerable annoyance and loss is often experienced 
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by the leakage of sea water, which finds its way into 
the cabins through bolt-holes in the plates. 
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| holes are required for the attachment of the wood 


| Sheathing ; the bolts, of course, do not fit tight in 


them, and if water manages to get through the sheath- 
ing it finds no difficulty in penetrating below. To 
remedy this defect in ship construction, Mons. Day- 
mard, chief engineer to the Compagnie Générale Trans- 
atlantique, has devised a new form of deck bolt, or 
rather stud, which makes a water-tight joint with the 
plate. The form is illustrated in Fig. 1 of the annexed 
engravings. It will be seen that it consists of a stud, 
with a wide collar, riveted into the deck. Its length 
is such that it reaches about half way through the 
wood sheathing, carrying at its end a nut (Fig. 2). 
After the nut has been screwed home a wooden plug 
is driven down over it, and planed off flush on the 











surface. 

Fig. 3 shows the method of riveting the stud in 
place. The dolly is bored up to receive and protect 
the screw, and bears on the collar. The hole is 
countersunk. The figures show the dimensions of the 
various parts in millimetres (25 mm. = 1 in. approx.). 
Mons. Daymard’s agent in London is Mr. Henry Chap- 
man, 69, Victoria-street, Westminster. 








TorPEpo Boats.--The torpedo gun vessel Speedy, 
which is being built for the Royal Navy by Messrs. 
Thornycroft, of Chiswick, is expected to be one of the 
fastest vessels of her class in the service. A member 
of the firm has stated that he anticipates she will 
attain a speed of between 21 and 22 knots. In connection 
with this statement and with the controversy which is 
now proceeding, the Times gives a list of the fastest tor- 
pedo boats and to o gun vessels of less than 1000 tons 
displacement, which have hitherto been ordered by, or 
completed for, the leading naval powers. These are: 
Great Britain, Speedy, 21.5 knots ; torpedo boat No. 80, 
23 knots. France, d’Iberville, 21.5 knots; torpedo 
boats Coureur, Véloce, and Grondeur, 23.5 knots. Ger- 
many, division boats Nos. 5 and 6, 22 knots; torpedo 
boats Nos. 65 to 74, 24 knots; Nos. 76 to 80, 25 knots; 
Nos, 75 and 81 to 96, 26 knots. Italy, Tripoli, 23 knots ; 
torpedo boats of Aquila class, 25 knots. Russia, boats 
of Adler class, 26.5 knots. Austria, boatsof Komet and 
Trabant classes, 20.5 knots ; to 0 boats of Falke class, 
22.4 knots. United States, Cushing, 22.5 knots. Argen- 
tine Republic, six 130 ft. Yarrow boats, 22.5 knots. 
Chili, Lynch and Condell, 21 knots; torpedo boats of 
Glaura class, 22 knots. China, torpedo boat (Schichau), 
24 knots. Denmark, two to io boats, 22.1 knots. 
Spain, Destructor, 21 knots ; torpedo boats of Rayoclass, 


hese | 24 and 25 knots, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quieter tone in 
the market last Thursday after the excitement of the three 
preceding days. The market was remarkably steady, and 
a fair amount of business wasdone. Warrants for Scotch 
iron seemed to be more plentiful in the market, and no 
doubt was entertained that the syndicate had found 
that the supply of new warrants increasing to such an ex- 
tent, owing to their maintaining a high price, that it was 
becoming a serious matter for them to buy those up. Two 
lots of Scotch iron changed hands at the previous day’s 
reduced price of 43s. per ton cash, and the first trans- 
action at one month was recorded. Hematite iron was 
inactive but firm, and there was some good dealing in 
Cleveland. The closing settlement prices were—Scotch 
iron, 433. per ton; Cleveland, 36s. 44d. ; hematite iron, 
463. 6d, per ton. Friday’s market showed a depressed 
feeling, and a large lot of Cleveland and hematite iron 
was thrown on the market to the serious disturbance of 
ni Some heavy lots of hematite iron changed 
ands at lower prices, and the close showed a fall 
of 6d. per ton on the day. There was also a good 
business done in Cleveland warrants at easier rates, 
and the quotations closed 4d. per ton down. Only 
one lot of 500 tons of Scotch iron was sold during 
the day, the price of wh'ch was 43s. per ton, at 
which there were buyers at the close. The settlement 
pret at the close were—Scotch iron, 43s. per ton ; Cleve- 
and, 36s. 14d.; hematite iron, 46s. per ton. The de- 
pressed feeling again characterised the market on Monday 
forenoon. It was evident that the Glasgow iron brokers 
were keeping aloof from dealing in Scotch iron, even at 
the reduction of 4s. per ton, and only one transaction was 
recorded during Monday. It was, however, just a turn 
stiffer in price. At one time hematite iron was down to 
45s. 84d. per ton cash, and a large amount of business 
was done; but short ‘‘covering” caused a rally of 
3d. per ton, leaving the net loss from Friday only 
2 per ton. Cleveland fell 3d. per ton. At the 
close the settlement prices were—Scotch iron, 43s. ; 
Cleveland, 35s. 104d. ; hematite iron, 45s, 104d. per ton. 
Business was active on Tuesday forenoon, when heavy 
sales of hematite iron—some 50,000 tons or so— were 
sold, mainly, it was understood, for English operators, 
who were clearing out. Several lots of Cleveland were 
also disposed of, and one lot of Scotch was ‘‘ accepted ” 
at what, for the time, has been called the ‘“‘ pegged ” 
price of 43s. per ton. Cleveland and hematite iron 
declined in price 44d. and 54d. per ton, respectively— 
making 1s. 3d. of fall in each case in one week. The 
tone of the market was decidedly heavy. Another drop 
in the price of Scotch warrants would not be much of a 
surprise to any one engaged in the trade; in fact, yester- 
day’s sales were thought by some persons to pre- 
paratory to such a move. The closing settlement 
prices were—Scotch iron, 43s. per ton ; Cleveland, 
35s. 6d.; hematite iron, 45s. 6d. per ton. Over the day 
there were sales amounting in all to from 25,000 to 30,000 
tons. There was a fair amount of business in hematite 
and Cleveland iron this forenoon at slightly advanced 
prices, but nothing was done in Scotch iron either fore- 
noon or afternoon. The tone of the hematite depart- 
ment was rather firmer in the afternoon. Special brands 
of some of the makers’ iron are quoted at the following 
srices: Clyde, No. 1, 52s. 6d. per ton; Gartsherrie, 
Summerlee, and Langloan, 53s.; Calder, 54s.; Coltness, 
56s.; Glengarnock (shipped at Ardrossan), 54s. 6d.; Shotts 
(shipped at Leith), 55s. ; Carron (shipped at Grangemouth), 
56s. 6d. perton. There are now 76 blast furnaces in actual 
operation, as compared with six at this time last year. 
It is thought probable, however, that unless the prices of 
ore and coal are considerably reduced, some of the fur- 
naces will be damped out. Last week’s shipments of 
pig iron from all Scotch ports amounted to 3394 tons, 
against 3626 tons in the corresponding week of last year. 
They included 225 tons for the United States, 150 tons 
for South America, 210 tons for Australia, 120 tons for 
Germany, 111 tons for Belgium, smaller quantities for 
other countries, and 2432 tons coastwise. he stocks of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 505,227 tons yesterday afternoon, as com- 
pared with 505,654 tons yesterday week, thus showing for 
the week an increase amounting to 427 tons. 


Finished Iron and Steel.—Official intimation has been 
made by the principal makers of a reduction in the price 
of bar iron to the extent of 2s. Gd. per ton. Makers of 
steel have also reduced their prices for ship and boiler 
plates, business being reported in the former at 61. 2s. 6d. 
per ton, less the usual discount of 5 per cent. Some of 
the merchants are quoting lower terms, 


The Forth Bridge Steel Contract.—In this Court of 
Session action the Steel Company of Scotland, Limited, 
Glasgow, sued Tancred, Arrol, and Co. for payment of 
50,000/. in respect of alleged brevch of contract, the de- 
fenders not having taken the whole steel required for the 
construction of the superstructure of the four main spans 
of the Forth Bridge from them. Judgment was given 
recently, and the case was continued for the adjustment 
of figures, with the result that Lord Kyllachy last week 
fixed the amount 24,000/. odd, and gave decree. Thus 
ends a very protracted lawsuit, in the course of which 
some very nice legal questions were raised. 


Scotch Coal Trade.—The Scotch coal trade is rather 
quiet, in consequence principally of the restricted output 
all over the country. For prompt shipment, late rates are 
still freely obtained, but a few sales have been made for- 
ward on rather easier terms. It is reported that some 
houses are discounting the fall, but as yet quotations 
have not been finally decided. Shipping is still rather 
quiet on account of the slow despatch, For prompt 


supplies, quotations remain as follows: Main, 8s. ; ell» 
8s. 9d. to 9s.; splint, 9s. 3d.; and steam, 10s. 6d. to 
10s. 9d., all f.o.b. Glasgow. Dross is plentiful, and 
prices are easy. 


Clyde Shipbuilding Trade—Launches in January.— 
After the spurt in December for the purpose of getting 
vessels off the stocks, so that they may be included in the 
year’s returns, the output of new shipping for the month 
of January is always comparatively small; indeed, the 
new year holidays by extend far into the month 
and curtail the number of working days very much. The 
past month’s output was only ten vessels of an aggre- 
gate of 11,700 tons, which has been several times ex- 
ceeded in amount within the past ten years, though 
in four instances the month’s output has been less, even 
in one case (1884) down to 6650 tons. Of the vessels 
launched during the month, eight, of a total of 8980 
tons, were steamers and two were sailing ships, total- 
ling 2720 tons. Amongst the steamers there were the 
Gulf of Siam, 3300 tons, built by Messrs. Caird and Co. 
for the Greenock Steamship Company, and the Tak 
Sang, 2000 tons, built by the London and Glasgow Ship- 
building and Engineering Company for Mr. William 
Keswick, of London. The new work on hand and under 
contract is said to amount to 235,000 tons, as compared 
with 304,000 tons at this time last year. 


New Shipbuilding Contracts.—The Grangemouth Dock- 
yard Company have booked a contract to build a steel 
sailing vessel of 1800 tons deadweight carrying capacity 
for Messrs. William Blair and Co., Glasgow. She is to 
be employed in the general trade. Messrs. Kincaid and 
Co., Greenock, have contracted to build and engine a 
stern-wheel steamer for the East, to be called the Sultan 
of Twinganu. She is to be fitted with Kincaid’s patent 
lifting apparatus. For the Clyde Navigation Trustees, 
Messrs. acaier and Ferguson, Paisley, have just con- 
tracted to build a very powerful dredger and two steam 
hopper barges of 1000 tons each. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in the hall at Hamilton last Thursday even- 
ing—Mr. J. B_ Atkinson, president, in the chair. The 
discussion of Mr. Mitchell’s “wa on ‘Hutch Wheels” 
was brought to a close, and the author of the paper was 
awarded a vote of thanks. An interesting discussion 
took place on Mr. Clarke's paper on ‘‘The Manufacture 
of Patent Fuel,” as to utilising ‘‘ burnt” coal, which is at 
present unworked as being unprofitable, in the making 
of briquettes. The discussion wasclosed, and Mr. Clarke 
awarded a vote of thanks. Mr. Robert M‘Laren read a 
paper on ‘‘ A Reversed Fault,” which he had met with in 
an Airdrie colliery, and which is a rare occurrence. A 
brief discussion followed. 


New Station for Grahamston.—It has been resolved to 
erect a new railway station at Grahamston, Falkirk, the 
contract for which has been secured by Messrs. Kinnear, 
Moodie, and Co., Edinburgh. The cost of the works, 
including platform and entrances, will be between 7000/. 
and 8000/. 


Royal Society of Edinburgh.—The bill of fare for the 
Royal Society of Edinburgh at Monday night’s meeting 
included a paper by Mr. R. Brodie on ‘* The Equilibrium 
and Pressure of Arches, with a Practical Method of 
Ascertaining their True Shape,” and a note by Pro- 
fessor P. G. Tait on ‘‘The Isothermals of Mixtures of 
Gases.” 


Floods and Devastations in the Highlands.—Largely 
owing to the melting of the snow in the central and 
northern Highlands, there were in the latter part of last 
week and on Sunday unusually severe devastations in the 
straths and on the lines of railway, as also great destruc- 
tion of property and stock. Between Kingussie and 
Kincraig about seventy yards of the Highland Railway 
were washed away, and embankments in many places. 
At Bremar the fine stone bridge erected by Telford has 
been swept away, and numerous other bridges have dis- 
appeared, thereby seriously interrupting the mail.coach 
service. 

British Corporation for the Survey and Registry of 
Shipping.—The second annual meeting of this corpora- 
tion was held in Glasgow on Monday. A long and inte- 
resting address on the position and prospects of the under- 
taking was delivered by the president, Mr. Nathaniel 
Dunlop, of the Allan Line Steamship Company. He 
stated that their staff had completed the re for load 
line purposes, of 640,000 tons of shipping, a large pro- 
portion of it consisting of vessels of various forms and 
classification, demanding careful survey and elaborate 
calculation to determine the strength of their structure 
and their reserve buoyancy at the freeboard assigned to 
them. Mr. Archibald Denny, of Dumbarton, who is 
temporarily occupying the place of the late Professor 
Jenkins as the chief surveyor, also made an interesting 
speech, 

Machine for Making Wire Pins.—The senior partner 
of Messrs. John Tullis and Son, machinery belt manu- 
facturers, Glasgow, has just devised a machine for cutting 
wire pins ranging up to 40 in. in length and used in the 
manufacture of link athet beiting. It can turn out pins 
at the rate of 10,000 an hour, whereas a skilled workman 
can make only 200 per hour, and wholly of small sizes. 
This invention will effect an immense saving in the manu- 
facture of such belting. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheepbridge Coal and Iron Company.—The directors of 
this company announce an interim dividend at the rate 





of five per cent. per annum. 





Anticipated Strikes in the Glass Trade. — Owing to a 
proposal for a reduction in wages (equal to 3s. per week 
per man, which the men in this trade could not accept), 
the usual arrangement between the Yorkshire employers 
and their workpeople has not been made for the year 
1892. In previous years one condition of the arrange- 
ment was that when furnaces were set down the men who 
had been engaged at them should take their share of the 
rest of the work. Messrs. E. Breffit and Co., one of the 
largest firms in the trade, have set down furnaces, and 
discharged men, by which step nearly 200 persons are 
rendered idle. The men’s association lodges are voting 
on the question. The majority have already decided, 
and it is believed the rest will do so, that if a settlement 
is not arrived at before the end of this week the whole of 
the hands throughout Yorkshire will strike in support of 
the Castleford men, and with a view to deal with other 
matters affecting the men generally. 


The Heavy Trades.—Ironmasters report a slightly more 
cheerful condition of business than has been experienced 
since the commencement of the year. Orders are coming 
in more freely for bar, and some of the mills are busy ; 
but work is not up to the average at this time of the 

ear, still there is a hopeful feeling prevalent. The 
Genener and Siemens departments hold up well, the 
activity being mainly occasioned by the continued heavy 
demand for all descriptions of railway material, prin- 
cipally on the part of home customers, though there are 
some fair lines in hand for India. It is to the South 
American market, however, that business men are look- 
ing for increased trade, asit is known that large require- 
ments will have to be fulfilled in that direction. Bessemer 
billets and slabs are realising from 5/. 17s. 6d. to 6l. per 
ton, and Siemens 6/. 5s. to 6/.7s. 6d. Best engine tyres 
fetch 12/. 10s. per ton and upwards, carriage and wagon 
tyres and springs 10/., axles 6. 10s. rade is fairly 
prosperous with the engineers, and Sheffield houses are 
perhaps the best off of any in this district. All the 
houses engaged on Government contracts, armour-plates, 
ordnance, &c., are running their plant full time at 

resent, and with good prospects for some time to come. 

bose turning out mining specialities are also doing 
well, though it is reported home requirements show a 
slight falling off. Some good orders are, however, 
expected from the north of Europe in the spring. 


Coal and its Prospects.—Neither the miners nor the 
coalmasters appear in any hurry to make a declaration as 
to policy, and in the meantime competition, especially for 
Med ee from manufacturers, increases. he price of 
engine coal has fallen from 6d. to 9d. per ton since Christ- 
mas, and the market for house coal shows evidence of 
weakness. What the decision of the coalowners will be 
in reference to Mr. Pickard’s proposals is not even hinted 
at, but it is known that there is a division of opinion 
amongst them, and there is now ya a small margin pre- 
venting the bringing in of Lancashire and Derbyshire 
coal. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday our weekly 
market was very numerously attended, but the tone was 
cheerless, and only a small amount of business was trans- 
acted, last week’s fall in Scotch warrants having 
thoroughly disorganised affairs. Buyers were very back- 
ward indeed, and none of them would purchase more pig 
iron than was absolutely necessary to them for the time 
being, as they regarded prospects, to say the least of it, 
as very uncertain. For delivery ahead there were no 
inquiries. Makers of pig iron would not sell at market 

uotations, stating that they could not afford to do so at 
the present cost of production, and some of them would 
not quote. Those who did mention a price asked about 
37s. 6d. for early f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron, but, of course, there were no purchasers at 
such a figure. There were merchants willing to sell 
No. 3 at 36s. for prompt delivery, but buyers even at this 
figure took a lot of finding. e lower qualities of pig 
iron were not so much affected by the drop in warrants, 
and were fairly firm, 35s. 9d. being asked for No. 4 
foundry, and 35s. 3d. for grey forge. Middlesbrough 
warrants were nominally 35s. 5d. cash buyers. The 
hematite pig-iron trade was steady, producers reporting a 
good deal of work going on, and quotations were well 
maintained, about 48s. being the general figure for mixed 
numbers of local brands. In Spanish ore there is little 
or no alteration, the strike of miners at Bilbao havin 
apparently had little effect upon prices; Rubio is still 
quoted about 13s. ex ship Tees. To-day there was again 
next to nothing doing on Change. Sellers offered No. 3 
Cleveland pig at 36s. Middlesbrough warrants were 
35s. 6d. cash buyers. 

The Make and Disposal of Pig Iron.—This evening the 
Cleveland Ironmasters’ Association issued from their 
offices at Middlesbrough their customary monthly re- 
turns showing the make and disposal of pig iron in the 
north of England during January. The statistics are 
unfortunately very unsatisfactory, and will doubtless 
tend to weaken the iron market. During the month 
four furnaces have been put out of blast, viz., two at 
Jarrow Iron Works, one at Newport Iron Works, and one 
at Consett Iron Works. The number of furnaces blow- 
ing at the end of the month was 85, as compared with 99 
at the end of January last year. The total make of pig 
iron during the past month was 212,381 tons, of which 
119,002 tons were Cleveland pig iron and 93,379 tons 
hematite spiegel and basic. On Cleveland pig iron 53 
furnaces were blowing, as against 54 in December; and 
on hematite, &c., there were 32 furnaces, against 35 in 
December. The production of Cleveland was 2997 tons 
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below the output for the previous month, and hematite, 
&c., showed a falling away of 6993 tons, or a total 
reduction, as compared with | Bic mid of 9990 tons. The 
total stocks of pig iron at the end of January stood at 
283,488 tons, or an increase of no less than 20,572 tons, 
as compared withthe previous month. Makers’ stores 
showed the bigger increase, the amount being 15,485 tons. 
Shipments of pig iron were not bad, reaching a total of 
59,113 tons—a reduction of 15,794 tons as compared with 
the previous month, but 6115 tons more than were ex- 
ported last January. 


Manufactured Iron and Steel.—There is very little new 
in these two important branches of the staple industry. 
Producers are well off for work, and will not reduce 

uotations at all. Some of them, in fact, are so busy 
that they will not undertake to deliver shipbuilding steel 
before the middle of April. .The steel rail departments, 
however, continue very quiet, and heavy sections might 
still be obtained at about 4/. net at works. Common iron 
bars are 5/. 103.; iron ship-plates, 5/. 5s.; iron ship 
angles, 5/. 2s. 6d.; steel ship-plates, 6/. ; and steel ship 
angles, 5/. 17s. 6d.; all less 24 per cent. discount for 
cash. For the last two mentioned articles rather more 
than these prices have in some instances been asked. 


The Fuel Trade.—Coal is rather quiet, but blast fur- 
nace coke continues very firm, 18s. and 13s. 3d. still 
being asked for delivery here up to the end of June. 
Consumers, however, are not disposed to give such figures 
at present, 





MISCELLANEA. 

Tue Baldwin Locomotive Works, of Philadelphia, Pa., 
built 918 locomotives during 1891, of which 101 were four- 
cylinder compound engines. This total is 35 less than 
the output of the preceding year. 


The Centralblatt der Bauwaltung states that pipes of 
cement, in which wire netting is embedded, are now being 
manufactured in Berlin. The wire netting is said to 
greatly increase the strength of the pipes against bursting, 
so that they are well adapted for water conduits. 


The Edgar Thomson Steel Works claims to have broken 
the record for making steel rails. In twenty-four hours 
they succeeded in turning out 1907 American tons of rails, 
or 232 American tons more than the previous record held 
by the South Chicago Rolling Mill. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending January 24 
amounted, on 16,291} miles, to 1,256,929/., and for the 
corrresponding peri of 1891, on 16,2612 miles, to 
1,243,7211., an increase of 294 miles, or 0.1 per cent., and 
an increase of 13,208/., or 1 per cent. 


Electric transmission of power will be adopted at the 
Strém Company’s works, from some newly-erected tur- 
bines to the workshops. Altogether electric transmission 
of power is attracting much attention in Sweden, where 
there is a great deal of water «asim and where the engi- 
neering and industrial world has all along taken very 
kindly to electricity. 

It is authoritatively announced that in a very short 
time the new telegraph line will be completed between 
Valparaiso and Buenos Ayres. This line will connect at 
Buenos Ayres with the coast line from Buenos Ayres to 
Europe by way of Monte Video and the Brazilian ports. 
It willbe operated from Valparaiso in connection with 
the West Coast Cable Line. 


The outlook for the recently discovered coal mines in 
the Argentine Republic is so favourable that the railway 
companies of that country have declined to renew their 
contracts with the British mines for fuel. Hitherto all 
the coal burned on the Argentine railroads has been im- 
ported, butit is believed that the newly discovered mines 
will furnish a supply entirely sufficient for domestic con- 
sumption. 


Commenting on the floods in the Mississippi, Mr. W. 
Starling, chief engineer of the Board of Mississippi Levee 
Commissioners, states that there is no evidence to show 
that the floods of that river have been affected by de- 
forestation. Thus the flood in the Ohio River in 1847 
was never surpassed till that of 1882-3, whilst that in 
the Mississippi in 1847 has not yet since been approached 
within 4 ft., the nearest being in 1858. 


Mail advices from the Argentine Republic bring infor- 
mation of the discovery of a vast bed of silver in the 
bottom of the bay of San Blas, Argentine Republic. The 
silver appears in the black metallic sand which covers 
the bottom of the bay. This sand is full of silver pellets, 
and divers have brought up a sufficient quantity to justify 
the belief as stated by the Buenos Ayres Standard, that 
“‘ the silver deposit in the bottom of the bay is greater 
than in the famous Bonanza mines of California.” 


The project of making Brussels a real seaport is making 
progress. According to the official statements made in 
the Provincial Council of Brabant, the cost of widening 
the canal connecting Brussels with the sea will be 
20,000,000 francs; that of the harbour works to be 
executed at Brussels, 12,000,000 francs; that of a dry 
dock, 1,000,000 francs ; and, finally, the vaulting over of 
the River Sennette, 2,000,000 francs. The question now 
is how this expenditure is to be apportioned between the 
State and the townships interested in the schemes. 


The Swedish Government must be complimented upon 
the promptness with which it has acted, and evidently 
still means to act in connection with the vast iron deposits 
at Gellivara and the railway. Finding the Swedish- 
Norwegian Railway Company was entirely unable to 
carry out the terms of its concession, the Government 
purchased the line, and now they are understood to have 





the same intentions as regards the ore mountain. When 
Parliament assembles they will ask for a grant of 
2,500,000 kr. to be applied to the purchase of the iron ore 
deposits. 

The Bureau of the American Republics has received 
information of the comp'etion of the narrow gauge rail- 
way from Cordova to Rosario in the Argentine Republic. 
This is a branch line which completes the connection of 
the narrow gauge system of that country. There are in 
operation at present over 2500 miles of this class of rail- 
road, divided into thirteen branches and extensions. The 
roads are well built, having ties of steel and a number of 
extensive bridges, and they are also soarranged that if it 
should be necessary, the system could be changed in a very 
short time to the standard gauge. 


The Clyde Trustees have determined to possess them- 
selves of the most powerful dredger in the world and have 
commission Messrs. Fleming and Ferguson, ship- 
builders and engineers, Paisley, to build such for them. 
She is to be a twin-screw self-propelling dredger 200 ft. 
by 37 ft. by 12 ft. 6in., and will be fitted with all Messrs. 
Fleming and Ferguson’s most modern appliances, and 
will be capable of raising 1000 tons per hour from a depth 
of 45 ft. With this dredger the trustees have also ordered 
from Messrs. Fleming and Ferguson two very powerful 
and fast hopper barges to carry 1000 tons each. The 
barges will serve the dredger, and if need arises will be 
able to carry the dredgings to any distance at sea. 


The most severe gale which has yet tested the stability 
of the Forth Bridge is said to have been that of last 
Friday night. In spite of the great violence of the wind, 
the strength of which is said to have resembled that of the 
hurricane which wrecked the Tay Bridge in 1878, the 
traffic across the bridge was conducted as usual. As far 
as the actual stress due to the action of the wind is 
concerned, it is, however, probable that the bridge was 
more severely tried by some of the gales which it_with- 
stood before its completion than by that of last Friday 
night. Nearly every bridge is more liable to destruction 
by wind during its erection than after completion, and 
this was markedly so in the case of the Forth Bridge 
during the building out of the central girders. 


Le Yacht contains some hitherto unpublished parti- 
culars of the new German battle-ships Kurfiirst Friedrich 
Wilhelm, Brandenburg, and Weissenburg. Each has 
three turrets, or covered barbettes, placed in the middle 
line of the vessel, and each of these is to contain two 
ll-in. guns. The foremost barbette springs from a 
raised structure which extends over nearly half the 
length of the ship, and behind the barbette is a lightly 
armoured battery containing a number of 3.9-in. quick- 
firing guns. The foremost military mast and the two 
funnels rise through this battery. The other military 
mast rises from the lower part of the deck aft, and stands 
between the second and third barbettes. On the flying 
bridges are mounted 3.4-in. quick-firing guns and electric 
light projectors. Each vessel will carry two small torpedo 
vedette boats and twelve other boats, and will be warmed 
by steam and lighted by electricity. 


The special committee of the Manchester Corporation 
re the Ship Canal have recommended that the second 
issue of 1,500,000/. of stock under the Manchester Ship 
Canal Act, 1891, should be made through the Bank of 
England at an early date. The company are prepared to 
receive the money at dates most convenient to them, and 
the committee suggest that three equal instalments of 
500,000/. each in Mech, June, andSeptember. It is pro- 
posed to increase the number of corporation representa- 
tives on the Ship Canal directorate, with which it is not 
expected Parliament will interfere. During the recent 
gale much damage was done to the works. There was a 
very high tide, which was driven by a strong wind against 
the Runcorn side of Bridgewater Lock, with the result 
that some 60 ft. or 70 ft. of the massive concrete wall was 
carried away. 'Two men were seriously injured, and it is 
reported that three or four men are missing. 


By the award of Mr. J. Wolfe Barry, the arbi- 
trator appointed by the Board of Trade under the Wirral 
Railway amt Act,'1889, the uncompleted portions of 
the Wirral Railway, forming the communication between 
the Dee Bridge and the Birkenhead Docks and the 


Mersey Railway, were, from and after Monday last,” 


merged into the systems of,the Manchester, Sheffield, and 
Lincolnshire and the Wrexham, Mold, and Connah’s 
Quay Railway Companies.. The sum paid by these two 
companies, under the arbitrator’s award, which has only 
recently been issued, was 96,000/., in consideration of 
which the purchasing companies acquire, as from yester- 
day, the Parliamentary powers to complete the commu- 
nication between the Dee Bridge and the Birkenhead 
Docks and the Mersey Railway, together with the lands 
already purchased. In addition to this sum the arbi- 
trator awarded 8920/. to the engineers of the Wirral 
Company upon their handing over to the purchasing com- 
panies all plans relating to the line in question. The 
sum claimed by the Wirral Company was 210,850/. 


The influence of steam on magnets is the subject of an 
interesting note in the Schweizerische Bauzeitung in which 
reference is made to the researches of Strouhal and Barus. 
These have shown that with long continued heating in 
steam, magnets lose from 28 to 67 per cent. of their power. 
If, after this, the magnets are remagnetised and again 
exposed to the action of steam, only a very slight loss of 
magnetic power is found to take place. The experiments 
which have been made would seem to warrant the conclu- 
sion also, that after such treatment a magnet is less liable 
to deterioration from mechanical vibration as well as 
heat. In one of the experiments a short magnet was 
boiled in water for four hours. Is was then magnetised 








and held in an atmosphere of steam for two hours more, 
after which its magnetic moment was measured. It was 
then subjected to fifty blows from a piece of wood, both 
transversely and longitudinally. Again measuring its 
magnetic moment, showed a loss of $5, and on repeating 
the hammering with the wooden bar the loss was z}, of 
the original moment. In view of this, repeated steaming 
and magnetising is recommended as a gocd means of 
securing permanant magnetism in pieces of hard steel. 


The members of the Hull and District Institution of 
Engineers and Naval Architects held their fourth general 
meeting of the present (seventh) session on Tuesday 
evening, January 26, in the rooms, Parochial Office, Bond- 
street, Hull, the president (Mr. C. F. Amos) in the chair, 
when an interesting and exhaustive paper was read by 
Mr. F. Somerscales on ‘‘ The Size of Ships in Relation to 
Deadweight, Speed, and Coal Endurance,” in which the 
author of the paper treated upon some of the difficulties 
which the naval architect had to contend with in the 
determining of the proper dimensions of a vessel to suit 
the various requirements of the shipowner in the matter 
of speed, deadweight capacity, and coal endurance; his 
arguments and remarks being graphically explained by 
means of diagrams showing (1) the relation between the 
total displacement of the ship, the weight of machinery, 
the weight of ship, and the po ht carrying capacity 
for a number of vessels of different rat vat ome having 
the same speed and draught of water; and (2) the rela- 
tion between the total displacement, coal consumption, 
deadweight capacity, and coal endurance for a number of 
vessels of different size and of higher speed, with a mode- 
rate amount of deadweight capacity (suitable for pas- 
senger steamers). An interesting discussion followed the 
reading of the paper. 


The Bureau of American Republics is in receipt of 
further details as to the Exposition which will be held by 
the Republic of Ecuador, at Quito, in April, 1892. This 
Exposition will offer to American manufacturers of agri- 
cultural implements and machinery, tools, hardware, 
sewing machines, rubber goods, &c., an opportunity to 
make their wares known in Ecuador, where a good 
market could probably be obtained, as the country has 
just entered upon a period of progress. Manufacturers 
should act in concert in getting up their exhibits, which 
should be small but carefully selected and assorted, and 
in the hands of one or two competent men who speak 
Spanish. As the goods sent for exhibition will have to 
cross the Andes to reach Quito, they should be carefully 
— with a view to being transported on pack mules. 

ackages should, if possible, weigh not more than 1001b., 
the load for a mule being 2001b. From January until 
May it takes about two weeks to transport goods from 
Guayaquil to Quito. Mr. William B Sorsby, the 
Consul-General of the United States at Quito, has in- 
formed the State Department that the Government of 
Ecuador has decided that agricultural machinery and 
implements, the manufacture of the United States, which 
are to be exhibited at the Exposition there, may be in- 
troduced into Ecuador and carried to Quito free of 
customs duties for one year, with the privilege of return 
if the said machinery and implements are not sold; in 
which latter case the duties must be paid. 





French Suiprinc Bovuntres.—Attention is again 
directed to the law on the merchant marine in France, 
whereby shipbuilders and shipowners get a subsidy from 
the Government, the details of which were given a year 
ago, when at the lapse of ten years it was renewed for a 
year (see ENGINEERING, vol. li., page 284). It has been 
re-enacted for six months, and a Bill remitted for con- 
sideration to a committee of the Chamber of Deputies 
renewing the subsidies with modifications for ten years. 
It is proposed to increase the shipbuilders’ bounty in a 
ratio corresponding to the additions to the import duties, 
and it is probable that the basis of charging port dues 
will be altered, and the port authorities allowed greater 
latitude in spending the dues for the improvement of the 
harbours. 





THe Junior Encinerrine Socrety.—The seventh 
anniversary dinner of this Society took place at the 
Holborn Restaurant on Saturday evening last, and was 
largely attended by the members and their friends. The 
president, Sir E. J. Reed, K.C.B., F.R.S., M.P., 
occupied the chair, and was supported by Professor 
Ferry, F.R.S., past-president, Mr. David Joy, M.Inst. 
C.E., and Mr. fF W. Sanderson, M.A., Vice-Presidents, 
Mr. W. H. White, O.B., F.R-S., and Mr. Macfarlane 
Gray, M.I.Mech. E., honorary members, Mr. S. Boulding, 
chairman, Mr. W. J. Tennant, past-chairman, and Mr. 
Walter T. Dunn, secretary. Having regard to the death 
of the Duke of Clarence, the toast of ** The Queen and 
Royal Family” was drunk in silence. Mr. Tennant pro- 
posed ‘‘The President,” and referred in appreciative 
terms to the assistance which Sir E. J. Reed was render- 
ing the Society in his occupation of the presidency. In 
responding, the president, in the course of his remarks, 
as an incentive to perseverance in one’s profession, alluded 
to his own progress when himself a junior. At the age 
of twenty-three he was a supernumerary third-class 
draughtsman, and after leaving the Government service 
for a period, he returned to the Admiralty at thirty-three 
as chief constructor of the Navy. He always had a 
strong desire to see ability and talent in young engineers 
recognised and made valuable to the service of the 
country, and it was very gratifying to him that during 
his tenure of office he had exerted himself to secure the 

romotion of three young colleagues, one of whom, Mr, 
W. H. White, now occupied one of the highest positions 
at the Admiralty. 
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Re THE “INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat ) Friday, the 4th day of December, 1891, 
Regr. between 
“ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Jonn Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
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NEERING” and also undertaking that he the Defendant will 
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not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 











NOTICES OF MEETINGS. 

Tue INsTITUTION OF CiviL EneingERs.—Ordinary meeting, Tues- 
day, February 9th, at 8 p.m. Paper to be discussed: ‘Gold 
Quartz Reduction,” by Mr. Alfred Harper Curtis, B.A., Assoc. M. 
Inst. C.E.—Students’ visit, Thursday, February 4th, at2 p.m. To 
the Longhedge Works of the London, Chatham, and Dover Rail- 
way Company, Wandsworth-road, and afterwards to the Running 
Sheds of the London, Brighton, and South Coast Railway Com- 
pany, Battersea.—Students’ meeting, Friday, February 12th, at 
7.30 p.m. Paper to be read: ‘Flywheels and Governors,” by 
Mr. H. B. Ransom, Stud. Inst. C.E. Dr. John Hopkinson, F.R.S., 
M. Inst, C.E., in the chair. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 11th, 
ordinary general meeting at 8 p.m. ‘‘Some Experimental Inves- 
tigations of Alternate Currents,” by Mr. Alexander Siemens, Vice- 
President. Discussion on above. ‘On the Specification of In- 
sulated Conductors for Electric Lighting and other Purposes,” by 
Mr. W. H. Preece, F.R.S., Past-President. 

Society or Axts.—Monday, February 8th, at 8 p.m., Cantor Lec- 
tures: ‘* Developments of “lectrical Distribution,” by Professor 
George Forbes, F.R.S. Lecture 1I1I.—Transmission and distribu- 
tion of electricity derived from lighting circuits—Effect on load 
factor—Separate circuits for power—Distribution for street and 
other railways—Utilisation of water power by electric transmission 
to a distance. Wednesday, February 10th, at 8 p.m., ordinary 
meeting. ‘‘ Burning Oils for Lighthouses and Lightships,” by 
Mr. E. Price Edwards. The Right Hon. Sir Lyon Playfair, K.C.B., 
F.R.S., will preside. Thursday, February 11th, at 4.30 p.m., 
Indian Section. ‘‘Recent Travels in Indo-China,” by Lord 
Lamington. Lieut.-General Sir Andrew Clarke, G.C.M.G., C.B., 
C.1.E., will preside. 

LIVERPOOL ENGINEERING Socimty.—Wednesday, February 10th, 
at 8 o’clock, at the Royal Institution, Colquitt-street. Mr. Thomas 
Morris, F.G.S., will read a paper, entitled ‘‘ Engineers’ Tests of 
Iron and Steel.” 

THE SANITARY INsTITUTE.—-Wednesday, February 10th, at 8 p.m., 
at the Parkes Museum. Papers will be read on “‘ Refuse Disposal,” 
by Mr. Charles Jones, M. Inst. C.E., surveyor, Ealing, and Mr. 
James Russell. The papers will be followed by a discussion. 
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ALTERNATE CURRENTS OF HIGH 
FREQUENCY. 

WEDNESDAY evening saw another of those suc- 
cessful meetings for which the Royal Institution 
isfamed. This time, however, the audience were 
not able to congratulate themselves that they were 
the first to view in public the striking experiments 
which were performed before them, as it is the 


9 Re ; 
custom of Royal Institution audiences to do, for on 


one occasion before, in America, Mr. Tesla, the 


2| lecturer of the evening, had been over the same 


ground.* This was probably no disadvantage 
either. to him or to the numerous members and 
associates of the Institution of Electrical Engineers 





* See ENGINEERING, vol. li., page 710. 





who crowded to hear him, for the fame of his re- 
searches had had time to spread, and their signifi- 
cance to become more or less appreciated. Not 
that Mr. Tesla needed this to render him welcome 
in this country, for the man who shares with Pro- 
fessor Ferraris the honour of having invented the 
self-starting alternate current motor, requires no 
introduction in England, nor, indeed, in any 
country where scientific ability is appreciated. 

Our account of the previous lecture will have 
rendered our readers familiar with the line of Mr. 
Tesla’s researches. We may, however, briefly 
state that he has devoted himself for the last year 
or two to the investigation of the effects attending 
the use of alternate currents of very high frequency 
and of high potential. This matter of the fre- 
quency of alternation seems to have been neglected 
by former experimenters with vacuum tubes. They 
took great pains to get immense potentials, but 
paid little attention to the rate at which the current 
vibrated to and fro. It now appears, however, 
that the rate of alternation is as important as 
potential in evolving certain phenomena, and by 
increasing it to a very great extent perfectly new 
and unexpected results can be obtained. This can 
be done in various ways, of which Mr. Tesla 
employs two. He hasan alternate current dynamo, 
the armature of which consists of a steel disc, 
having arrayed on its rim 380 poles. This runs 
within a ring of magnets of corresponding number, 
and with the machive rotating at 2000 revolutions, 
gives 13,0(0 complete alternations per second. 
The current thus produced is sent through the 
primary wire of an induction coil, and its potential 
raised from 50,000 volts to more than a million, 
although, of course, the exact amount is a matter 
of conjecture. In another method of obtaining 
currents of high frequency there was employed 
an alternator lent by Messrs. Siemens Brothers. 
The current was sent through the primary of a large 
induction coil, in the circuit of which a special break 
was interposed. This consisted of two balls, between 
which the current sparked, and two powerful magnet 
poles, which blew out the spark as fast as it was 
formed, and thus greatly multiplied the effect. The 
current from the secondary coil was then sent 
through the primary coil of one of Mr. Tesla’s oil 
insulated induction coils ; in the circuit of the secon- 
dary coil there was interposed a battery of Leyden 
jars, which was constantly charged and discharged, 
the discharge being of an alternating character with 
a frequency of immense rapidity. 

Mr. Tesla’s coils are of peculiar form. The 
primary coil is on the outside, and is separated 
from the secondary by some little space. The 
whole is immersed in oil, and the inventor insists 
most strongly that a solid dielectric can never be 
used successfully in this position. If this be 
damaged it is spoiled irretrievably, while the oil 
may be struck through time after time, and 
instantly repairs itself. Any bubbles of air that 
the oil may contain are soon warmed and rise, and 
thus the defects are rapidly expelled, an event 
which cannot occur in a solid substance, in which 
defects tend to aggravate, and not to eliminate 
themselves. 

Mr. Tesla began his lecture with a tribute to the 
work of Professor Crookes, which, he said, had 
fired his imagination when at college, and had 
given a bent to his studies. He then turned to his 
own researches, and in a second revealed to his 
audience the immense distance which separates 
himself from his predecessors, by taking in one hand 
an exhausted tube, 4 ft. long, while the other hand 
was connected to one terminal of a coil. Instantly 
the tube glowed with a brilliant lambent flame 
from end to end, and recalled to every cne the idea 
of the magician’s enchanted wand. When the gas 
was turned out, the light was sufficient to reveal the 
lecturer and his assistants, and would have been 
enough to enable him to read newspaper print. 
It was a most striking experiment ; the old ideas 
of electric circuits, metallic electrodes, and all the 
rest of time-honoured notions, seemed to be flatly 
contradicted. From a single terminal of the coil 
the electro-magnetic radiations were conducted 
through the body of the lecturer to the tube, and 
entering through the glass, they put the few mole- 
cules of air that it contained into such active oscil- 
lation that they glowed in their mutual bombard- 
ment. 

It was a breach of the dramatic canons to begin 
with an experiment of such brilliancy, and then to 
descend to others of less importance, but it was an 
indication of the power of the lecturer, and 
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evoked rounds of applause. Indeed, the recep- 
tion accorded to Mr. Tesla was one that must have 
raised feelings of pride in any breast. Both seats 
and standing room were filled, and on the front 
benches were to be seen most of our leading elec- 
tricians and electrical engineers. All through the 
evening there was rapt attention, which never 
fiagged even during the less striking experiments. 
-utting down the tube, Mr. Tesla attached an 
exhausted bulb to one terminal of a coil, and 
showed that phosphorescence was immediately set up 
in it. When he placed his hand near to it this phos- 
phorescence was immensely increased, and the lamp 
filled with a vivid glow. This was repeated in 
other ways with different bulbs, and then two 
plates were attached to the terminals of a coil, 
with a sheet of vulcanite between them. The cur- 
rent then endeavoured to spark across, and beat 
itself in purple rays on the sheet, branching out 
in streaming brushes to make its way round the 
edges of the plate. Turning to his audience, Mr. 
Tesla exclaimed: ‘‘ Is there anything more fascinat- 
ing than the study of alternating currents?” It 
was evident to all in the room that use had not 
rendered the lecturer insusceptible to the beauties 
of the experiments that he showed, and that his 
mind was as completely filled with wonder and 
enthusiasm as that of the merest novice present, 
and probably far more so, as he saw further into 
the inner nature of the phenomena which he dis- 
played, and grasped more of their significance. 

The next experiment was the passage of sparks 
between two balls, to simulate the discharge from a 
Wimshurst machine, This was done most success- 
fully, and it was difficult to believe that the well- 
known discs were not being turned in the ante- 
room, At first a 2-in. spark was shown, and then 
one of 6 in., the balls being changed, for the size 
of the balls appears to have a distinct effect on the 
appearance of the arc set up between them. 
Next came another of those brilliant sights 
which are always so effective with an audience, 
especially when it is in a cordial mood. Two 
wires were stretched across the well of the 
theatre, about a foot apart, and were connected to 
the poles of a coil. When the current was turned 
on they glowed for their entire length with 
a blue light, which streamed from one _ to 
the other, and was of sufficient intensity to 
reveal the faces of the audience. Here there 
was no case of exhausted globes; the light 
was given off in the open air, and if not enough for 
the ordinary domestic purposes, was at any rate of 
very appreciable intensity. In this case the alter- 
nations were obtained by aid of the Leyden jars. 
The same idea was developed in another way in the 
next experiment. A wire ring, 3 ft. in diameter, 
was connected to one terminal of a coil, anda 
second ring, 6 in. in diameter, was connected to the 
other, the two being concentric. The light streamed 
radially from one to the other, making a palpitating 
purple disc of great beauty. 

Speaking on the subject of phosphorescence, Mr. 
Tesla stated his belief that it could be excited in all 
substances, if currents of sufficient frequency and 
potential wereemployed. He was also of opinion 
that exhaustion of the airwas not necessary. Hither- 
to it has not been possible to drive the molecules 
on to the substance unless a fairly clear road were 
prepared for them, by removing all but an infini- 
tesimal number. They could not get through the 
mélée. But with sufficient initial velocity they 
will be able to proceed in straight lines, just as a 
cannon shot will pierce a crowd that would stop or 
deflect a cricket ball. All that is wanted is that the 
atoms shall fly fast enough and often enough to 
raise the surface, even of metal, to the phosphores- 
cing, or at least to the glowing stage. With 
extremely rapid alternation, also, the molecules 
never get far away from the substance they bom- 
bard, and so their heat is not diffused. Crookes’ 
phosphorescent tubes give a magnificent glow if only 
held in the hand, while the other hand is applied 
to a coil working with sufficient frequency and 
potential. 

Visible light and heat are not necessary to prove 
the existence of the electric radiation, and Crookes’ 
radiometer placed near a ball connected to one 
pole of a coil, rotates very briskly—curiously, 
however, in the opposite direction to that which it 
follows under the influence of light. This is ex- 

lained as being due to the streams from the glass. 
n a second instance an unexhausted radiometer 
was made to rotate ; the fans were covered on one 
side with mica, and the spindle was connected to 





the coil. The effect of the mica was to prevent the 
molecules heating one side of the vanes. As the 
current was increased the speed diminished on 
account of the electrostatic action between the 
mica and the glass. 

In a certain sense the most interesting part of 
the lecture was that dealing with lamps, because 
here we seem to get nearer to some practical 
result. Mr. Tesla’s lamps mostly consist of a bulb 
inclosing a button of carbon resting on the end of 
a wire or a filament. This wire is screened by 
being surrounded by a tube of aluminium, which 
forces the radiation to follow it to the button, and 
not stream off sideways. When the single con- 
ductor, which this lamp contains, is connected to 
one terminal of a coil, the carbon glows with alight 
the intensity of which varies with the character of 
the current. On Wednesday the light seemed to be 
about equal to 5 candle-power. When a metal screen 
was put over the lamp, and the radiations that fell on 
it were deflected back on to the sphere, the light was 
doubled, and reached a perfectly useful limit. Won- 
derful as this was, a greater marvel appeared when 
two zinc plates, one at a height of 10 ft. and one on 
the floor, were connected respectively to the poles 
of the coil. Then it only needed that a lamp of this 
construction should be brought into the intervening 
space to glow brilliantly without any electrical con- 
nection whatever. The radiation between plate 
and plate was so active that in passing through the 
attenuated atmosphere in the globe, it evolved the 
molecular bombardment which made the carbon 
glow. 

The practical man asked as the lecturer finished, 
‘* What is the use of it all?” Nearly fifty years ago 
he was present when Faraday explained the laws of 
electro-magnetic induction, and then he also asked 
the same question. It was not till the Paris Ex- 
hibition of 1878 that he got his answer, but we 
shall be much mistaken if he has to wait so long 
thistime. Wait he must, and in the mean time 
he cannot do better than join in honouring such 
men as Mr. Tesla who engage in researches 
which promise no immediate pecuniary benefit. 
He must, however, be dull if he cannot discern 
in the few experiments we have described, out of 
the many shown to the audience, a clue tending 
towards a great discovery that would entirely revo- 
lutionise our methods of artificial illumination. If 
a space measuring several feet in each direction 
can be brought into such a condition that an 
attenuated atmosphere introduced into it instantly 
becomes self-luminous, it does not call for 
any great stretch of imagination to see the whole 
of the atmosphere of our rooms in the same 
condition, and filled with the same clear light 
which bathes our planetary system. Just as 
the sun puts the ether into vibration of 
the kind revealed to our senses as light, so 
does electric energy also put it into vibration of 
the same kind, but of a different degree. Wednes- 
day’s lecture marks one step in the progress 
toward luminous electric radiations ; possibly some 
of us may live to see the remaining stages covered. 





THE NEW FRENCH TARIFF. 

FRANCE has now, as the Paris Figaro aptly puts 
it, ‘‘entered the Unknown.” It is no longer doubt- 
ful that the Tariff War which she has declared 
against her neighbours, will have to be fought out 
to the bitter end. Time alone will reveal whether 
she is on the high road to ‘‘ an industrial Sedan,” 
but to judge by the ominous symptoms of economic 
revolution which are making their presence felt 
throughout the country, we may expect to witness 
curious developments before long. The tariff, 
which came into force on the Ist inst., can hardly 
as yet be regarded as being in working order. 
The French Customs House officials are much 
to be pitied. They have to master 126 pages 
of instructions, besides the 150 pages of tariff in 
which the divisions and sub-divisions, classify- 
ing merchandise, involve such nice distinctions 
that it would puzzle an expert in the several in- 
dustries affected to apply them correctly. The result 
of all this difficulty and delay isa partial paralysis of 
commerce and industry throughout France. This, 
combined with the increased cost of production. 
may well make French manufacturers uneasy, 
Protection promises once more to be justified of 
her works, and, like the McKinley Act, M. 
Ribot’s measure will, at once, give an impetus 
to free trade principles which could not, probably, 
have been secured in a generation under the 





old régime. The rise in the price of fuel in conse- 
quence of the increased duty and the uncertainty of 
the market is, of course, largely temporary, but it 
is provoking intemperate outbursts, which, if 
exaggerated, are not the less likely to influence 
public opinion as to the fiscal fallacy of the new 
policy. The cry raised by the Lanterne that 
France is being ‘‘ruined for the profit of the 
big landlords” is not likely to be very closely 
analysed by a populace smarting under a rise in 
mutton of 24d. per pound. Of course the dealers 
are largely responsible for the advance, the duty 
on dead meat being raised 29 centimes per kilo- 
gramme, while the butchers have raised prices 
50 centimes. In the same way the enormous ad- 
vance in most articles of consumption is exciting a 
very bitter feeling amongst all classes, except, 
perhaps, landowners and farmers, and in so mer- 
curial an atmosphere as that of France, it is im- 
possible to say to what excess this may not lead. 

Itis, however, with the new tariff itself that tho 
European public is now chiefly concerned. The 
decree promulgated on the 31st ult. accords the 
minimum tariff to England, Germany, Austria, 
Russia, Turkey, Denmark, and Mexico, countries 
which under treaty rights or special laws, have been 
enjoying most-favoured nation privileges. Besides 
these, Sweden and Norway, Holland, Belgium, Swit- 
zerland, and Greece have conceded Francetheirlowest 
tariffs—although it is not, by the way, unimportant 
to notice that Sweden has only concluded a recipro- 
city arrangement for twelve months. Most of the 
other countries, too, have carefully retained the 
right of putting an end to the arrangement, and in 
the case of Switzerland, unless certain points in dis- 
pute in both countries are soon settled, it is not 
improbable that the meeeting of the French 
Chambers will be the signal for the termination of 
the agreement, The breach of commercial rela- 
tions with Spain is complete. France’s grievance 
was that the duties under the Spanish Treaty 
with England being lower than the Spanish minvi- 
mum, France would be less favourably treated 
than England, and she, therefore, objected to con- 
cede her minimum tariff. The enormous quantity 
of Spanish wine which was cleared, or declared as 
being cleared, before the 1st inst., will prevent the 
new duty from affecting the market as promptly as 
might be expected, but, ultimately, the change 
will be enormous. Economists have looked for 
a time when the British Government, to make up 
for the loss by Spanish growers through a prohibi- 
tory French tariff, would be able to offer in- 
creased facilities for the British importation of 
this staple of Spanish trade. It is more than 
probable that that dream will now be realised. 
It will be something if England can prove that she 
has something to offer after all. Hitherto Eng- 
land has only taken 23 per cent. of Spain’s exports, 
asagainst 43 per cent. sent into France, and these 
figures are alone enough to indicate the wide 
difference which may be expected to result until 
at any rate the expiration of the Anglo-Spanish 
Treaty on June 30.. The full or partial prolonga- 
tion of all existing treaties with Spain until July 1, 
an arrangement which (with the exception of 
France) has now been arrived at, of course only 
“pen ores the settlement of the new conditions of 

panish trade. It may, however, be pointed out 
that, meanwhile, the establishment of the mcdus 
vivendi between Spain and Germany for certain 
classes of goods affects England, since Germany 
will continue to pay under the old tariff on her 
iron and steel rails, wire, worsted, yarn, and agri- 
cultural and all motive machinery. But it is impos- 
sible as yet to foresee the commercial future ; the 
present is quite full enough of change to satisfy 
most people. 

There can be no doubt whatever that commerce 
with France generally will be dislocated by the 
precarious character of nearly all existing arrange- 
ments. French manufacturers will, of course, be 
most seriously affected, for, as the Temps pertinently 
points out, it will be impossible to enter, with any 
safety, into contracts for any length of time under 
them. ‘‘ Our Protectionists,” continues the Temps 
(an organ which has never sought to hide its free 
trade bearings), ‘‘ may really be proud. They have 
succeeded in plunging France into a very dangerous 
venture. Commerce and industry have special need 
of stability, yet for French commerce and industry 
there is now nothing but change and un- 
certainty.” It is, no doubt, true that France 
will have to encounter high duties wherever the 
Customs League holds its own, It still remains 
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to be seen how far France will be able to con- 
clude a reciprocity arrangement with the United 
States. To judge by the rumours which have 
leaked out as to the negotiations in progress 
between M. Falliéres and Mr. Whitelaw Reid, the 
arrangement promises to be very limited. French 
exporters will, however, be very seriously handi- 
capped unless some concessions are made to all 
countries, to which France now applies her mazi- 
mum tariff, which, as well as Spain and Portugal, 
include Roumania, the United States, Brazil, and 
Argentine. There are days, too, when the most 
minute difference of prices rules the market. The 


future of France, with so many of her old outlets’ 


closed to her, is undoubtedly one of great industrial 
jeopardy. She has with a vengeance ‘‘ entered the 
Unknown.” 





QUICK-FIRING GUNS IN THE NAVY. 

Ar the Royal United Service Institution last 
week a paper was read by Rear-Admiral 8. Long, 
in which the author made (to quote the title) 
‘“‘An Attempt to Estimate the Probable In- 
fluence of the Introduction of Quick-Firing Guns 
on Naval Tactics and Construction.” The subject 
is a big one, bringing within its scope almost the 
whole theory of naval warfare, and we quite agree 
with Admiral Cleveland that it would be desirable 
to separate the two questions of tactics and con- 
struction. Admiral Cleveland argues that we 
should determine the nature of our matériel first 
and then proceed to consider what should be the 
nature of the evolutions carried out with it. We 
are not sure whether it would not be as easy to 
settle on the tactics first, and then order the neces- 
sary vessels and weapons for their performance. 
As a matter of fact there is no line of demarcation. 
A given operation demands a particular weapon, 
and the possession of the weapon makes the 
evolution possible. But although we do not 
see how Admiral Long could well have divided his 
subject matter, we are at one with Admiral Cleve- 
land in regretting that there is not to be another 
paper by the same author. Admiral Long’s 
training in the service particularly well fits him to 
speak on this subject, and he has, to a marked 
degree, the power of clearly putting forth his views. 
This, happily, is becoming every year a more 
common characteristic of naval officers, an ad- 
vantage to the service and the country, it may be 
added in passing, which is due, in no small degree, to 
the influence of the Royal United Service Institu- 
tion ; indeed Admiral Long has himself stated that he 
was first led to consider the scentific problems of 
his profession more closely by reading the contri- 
butions made by Admiral Colomb to the literature 
of the Institution. 

There is no occasion here to dilate on the advan- 
tages of the quick-firing gun over the older breech- 
loading weapon. The points in favour of rapid dis- 
charge are on the surface, and indeed are so appa- 
rent that they have led some naval authorities to 
the conclusion that the torpedo boat is doomed. 
The paper quotes a passage from ‘‘ Modern Naval 
Artillery,” a work which was issued by Armstrong’s 
as a guide to the Elswick exhibit at the Royal 
Nayal Exhibition. ‘‘ Suppose,” says the book, ‘‘a 
torpedo boat to be sighted at a distance of 1700 
yards by a war vessel having a broadside armament 
of three service 5-in. breechloading guns,.each cap- 
able of firing two rounds a minute ; the torpedo 
boat could not hope to discharge a torpedo with 
much certainty at a longer range than 400 yards, 
and would therefore have to traverse a distance of 
1300 yards under fire before she could begin the 
attack. Assuming the speed of the first-class 
torpedo boat to be 20 knots an hour, the time 
occupied in traversing 1300 yards would be, roughly 
speaking, two minutes. The war vessel armed with 
a broadside of three 5-in. guns, each firing two 
rounds a minute, would be able to discharge twelve 
shots at the torpedo boat before there was a chance 
of her being torpedoed. If, however, in lieu of 
the three service 5-in. guns, she were armed 
with three of the improved Armstrong 4.7-in. 
45-pounders, she could in the same time fire no 
less than seventy-two shots, each gun being capable 
of firing twelve shots a minute... . "There is 
also the collateral advantage of a very slight altera- 
tion of aim being required. Between each round of 
the 5-in. breechloading gun the torpedo boat would 
move 340 yards and the aim would have to be corre- 
spondingly altered, while between the rounds of the 
quick-firing 45-pounder gun she would only move 








50 yards, and a very slight alteration would be re- 


quired.” This, written by a gunmaker, is a rosy 
view for the gun as compared to the torpedo boat, 
but, as it is only put forward in affording a basis of 
comparison between two types of gun, that may 
pass. It should, however, be pointed out that 600 
yards is now the accepted range of operation of the 
Whitehead torpedo. The quick-firing gun also re- 
quires for the full development of its advantages 
‘*smokeless” powder, and our naval authorities 
are not yet convinced that any of the various ex- 
plosives which are included under this generic 
title may be safely substituted for the older de- 
scriptions. 

Admiral Long goes on to point out that a battle 
between armoured ships might be decided without 
the armour being pierced, a view sanctioned by 
Mr. W. H. White. He also states that ‘‘ the 
increased rapidity of fire will render tactics afloat 
more important, for the subjection of an inferior 
force to the fire of one superior, even for a short 
period, will have at least five-fold significance.”’ 
The same may be said of most improvements in 
war matériel ; and for this reason unshaken nerve 
and cool courage will be more important elements 
in the coming naval fights than ever before. The 
torpedo is the chief factor in this effect, and the 
ever-present possibility of its terrific onslaught will 
keep the nerves of the bravest stretched to the 
fullest tension. It was said by a naval officer, 
after the late manceuvres, that there would be none 
but white heads in the Navy amongst the survivors 
of the next naval war. Admiral Long is struck 
with the influence the torpedo has exercised in 
modifying the conception of a sea fight since 1880. 
Then the ram held a paramount place as the arm 
whose effective use constituted the tactical object 
even during the first phase of the engagement. 
In 1886 the torpedo was allowed to be some 
counterpoise to the ram, and the possibility 
of an artillery duel was admitted to constitute the 
first phase of an engagement between fleets. ‘‘ The 
progress of gunnery and torpedo equipment,” the 
author goes on to say, ‘‘ during the last five years 
has certainly strengthened the arguments in favour 
of the latter view, and the anticipated introduction 
of smokeless powder will greatly lessen, if not 
altogether remove, the impediments to manceuvring 
resulting from the smoke of guns. It, therefore, 
appears probable that we may look for a more un- 
restrained use of artillery in future naval actions. 
. .. While, therefore, the ram, which at one 
time appeared undisputed arbiter of naval tactics, 
continues to hold its place as, perhaps, the 
most important weapon, it does not appear 
probable that the efforts of antagonists will, 
during the first phase of a naval engagement, be 
devoted to its use, though doubtless it will 
become an important factor in the ultimate deci- 
sion of the contest.” The ram suffers from the 
defect, that naval officers will enter into a contest 
inexperienced, and to a great extent unskilled in 
its use. To direct a ship to ram anenemy will 
require the highest manceuvring powers, and the 
can only be got by practice, hardly to be obtained 
except through the actualities of real war, and even 
then it is an experience which no naval officer is 
likely to go through more than once or twice at 
the most. 

No doubt the ram owed much of its prestige to the 
battle of Lissa ; but, as was pointed out on Friday 
last, the success of the Austrians was due rather to 
the bad generalship of their opponents than to the 
virtues inherent to the ram ; and doubtless naval 
officers will concur with Admiral Long in con- 
cluding that an artillery duel will form the 
first phase of a naval engagement, the object 
being to engage beyond effective torpedo range, 
until the enemy’s battery is much reduced in 
power, and his exposed torpedo discharge rendered 
useless. The author assumes the limits of effective 
range of the gun, so far as the decisive events of 
an action are concerned, to be probably about 2000 
yards ; although in view of the serious effect of 
high angle fire distant shots may, under special 
circumstances, be resorted to. At that range the 
remaining velocities of the 6-in. and 4.7-in. pro- 
jectiles are about 1630 f.s. and 1440 f.s. respec- 
tively. The torpedo is supposed to be effec- 
tive up to 600 yards. As regards the ram it 
is assumed that one ship will, in most cases, 
be able to turn herself parallel with another in two 
minutes, and at 16 knots this would represent 1080 
yards. It is pointed out that on these hypotheses, 
ome an influential factor in a ship’s 


the ram may 





movements when vessels are yet beyond what has 
been described as effective torpedo range. The 
result of striking armour at an angle is a subject 
which the author considers, but necessarily his 
conclusions in this matter are in the nature of an 
approximation only. He points out that the large 
arcs of fire given to broadside guns frequently enable 
an enemy suitably placed to be struck normally to 
his armour, while the firing vessel occupies an 
oblique position ; and it is assumed that projectiles 
of ordinary form whose path makes a less angle 
with the surface of an armour plate than 45 deg. 
will not penetrate. In regard to speed it is pointed 
out that, in any but the smoothest waters, speed 
means spray, and this, on the weather side, may 
easily amount to a serious impediment to effective 
gun practice ; so that the weather gauge would be 
an important advantage. Working on _ these 
lines the author imagines an action between 
two ships, one, the Aries, determined to keep 
his opponent right ahead continuously, whilst 
the other, Sagittarius, endeavours to keep his 
adversary as far abaft the beam as is consistent with 
the arcs of training of his broadside guns, which 
extend 60 deg. before and abaft the beam. 
Sagittarius will then have a superiority of fire for a 
space of time, depending on the respective speeds 
of the ships, and when Aries approaches within 
range he will offer a favourable mark for the 
torpedo of Sagittarius. On the other hand, 
the latter vessel might endanger his steering gear, 
and so fall a more easy prey to the ram 
of Aries. The author supposes these two ships to 
be similar to the Piemonte,* and to be both steaming 
at 20.5 knots. During a period of five minutes they 
will be at distances apart varying from 2400 to 590 
yards. Should they be credited with continuous 
firing from right ahead and broadside armaments 
respectively, the case would stand as follows: 
Aries firing right ahead will have expended 
75 6-in. shell, 500 6-pounder, 300 1-pounder, and 
7000 Maxim bullets, while Sagittarius from his 
broadside will have expended 100 6-in. shells, 
105 4.7-in. shells, 625 6-pounder, 750 1-pounder, 
and 1400 Maxim bullets. Thus Sagittarius may 
claim a superiority of 25 6-in. shell, 105 4.7 in. 
shell, 125 6-pounder, and 5600 Maxim bullets. 
As regards impact the guns of Sagittarius would 
be more enfiladed by the fire of Aries, but 
the guns of the latter could scarcely fail to be 
disabled, which might induce him to alter his 
tactics. According to Admiral Colomb’s tables the 
shots of Sagittarius would be of more value, shot 
for shot, and it appears probable that the supe- 
riority of fire wetll be too great to be voluntarily 
encountered except under very exceptional cir- 
cumstances, so that the attempt to approach end 
on appears disadvantageous. 

With regard to ships acting in concert, the neces- 
sity for organised movement becomes evident, 
otherwise damage may be done to friends as well 
as enemies, as was instanced in the action between 
the Huascar and the Chilian ships, when two of the 
latter nearly rammed each other. Admiral Long 
does not subscribe to the somewhat prevalent idea 
that actions between fleets will soon degenerate into 
a mélée, and has difficulty in contemplating such a 
scene of confusion as the result, on disciplined forces, 
of the effect of battle, unless the destruction of-all 
leaders has reduced a fleet to a mere mob of ships. 
Damaged communications would introduce occasional 
disorder, but the fleet of-a great nation would pre- 
serve its cohesion more or less until reduced by the 
fortune of war to such a disadvantage as to 
be compelled to fly. This opinion is supported 
by Admiral Colomb, who considers that rather 
than allow of such promiscuous fighting an 
admiral would withdraw his ships and reform them. 
Such a manceuvre, except by the forbearance of the 
enemy, might take very much the appearance of 
the being ‘‘compelled to fly,” to which reference 
was made by the author. 

The author has not much to say on the torpedo 
boat question, which is now occupying a good deal 
of attention both amongst naval officers and the 
public, owing to the action of the Admiralty in the 
matter of not building torpedo boats—a subject to 





* The Piemonte is described on page 508 of our forty- 
seventh volume. It may be stated that she mounts four 
6-in. guns, three 43-in. guns, five 6-pounder Hotchkiss, 
and five 1-pounder Hotchkiss guns, and four 10 mm. 
Maxim guns can be fired on either broadside, while three 
6-in., four 6-pounder Hotchkiss, and two 1-pounder guns, 
and two 10-mm, Maxim guns cay be fired ahead or 
astern, 
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which we have recently made reference, and to 
which we propose to return at a later date. 

We regret we are not able to follow Admiral 
Long in the very suggestive sketches he gives of 
imaginary battles, but all those interested in the 
matter would do well to refer to his paper, which, 
with its accompanying diagrams, will be published 
in the Transactions of the Institution. From the 
expressions given by naval officers during the dis- 
cussion, it seems pretty evident that the fighting 
results of the quick-firing gun will not beso ‘‘ rosy” 
(to use Admiral Cleveland’s phrase, which perhaps 
might be appropriately replaced by ‘‘ gory”) as 
those calculated on paper results. This, as far as 
quick-firing mountings afloat are concerned, is in 
accordance with French opinion as expressed by 
M. Weyl, who goes so far as to say that in cases 
which must frequently happen at sea, the rate 
of fire will be very little superior to that 
of ordinary breechloading guns. The latter state- 
ment will not be subscribed by the majority of 
English officers. No doubt the motion of the 
ship, obstruction from smoke, spray, &c., will 
reduce the rate of fire of any weapon, but we think 
the quick-firing gun will still hold its lead, even 
under these conditions, as one of its great merits is 
to be in a position to deliver blows rapidly and 
instantly whenever occasion offers. 

Another important point which arose during the 
lecture, and which we are loth to let pass without a 
word, wastheadvisability of conning towers. Admiral 
Long referred to the matter, saying that the conning 
tower should form an integral part of the armoured 
structure of a battle-ship. When it does and is 
capable of resisting 6-in. quick-firing projectiles, 
its weight is justified, and its conspicuousness 
less important. When, however, as in an un- 
armoured cruiser, it is merely an excrescence 
showing in a pointed way whence the ship is con- 
trolled, but incapable of protecting the communica- 
tion within it against 4.7-in. or 6-in. projectiles, 
which communications are necessarily exposed to 
risk over a considerable distance for the purpose of 
bringing them to this conspicuous point, it cer- 
tainly does not seem likely that the conning 
tower in unarmoured cruisers will survive the 
early impressions of the quick-firing gun. 
The Huascar incident will at once occur. As 
Admiral Long said, ‘‘ All communications being 
there (i.e., in the conning tower) it must perforce 
be occupied, unless the still more vulnerable posi- 
tion of ordinary navigation be taken up.” Admiral 
Colomb would have several protected positions and 
no telegraphs brought above water line. Each 
position should have a round hole or well in the 
deck beneath, down which the commander would 
shout his orders to be there repeated by some one 
below. This doubtless has advantages. As Admiral 
Long remarks : ‘‘ The man may be replaced, but one 
shell among the communication rods!” It is not 
difficult, however, to protect communication rods 
or wires to below the water line, where in any case 
they must exist, for no system of passing the word 
exclusively could be used in battle, or for that 
matter in peacetime either. In the cruiser Grafton, 
launched last Saturday, the conning tower is of 
12-in. compound armour, and all communication 
rods, &c., will pass down a steel tube which we 
believe is 8 in. thick and about 2 ft. in outside dia- 
meter. Supposing this to be properly secured the 
connecting-rods and wires would be fairly safe. 

We regret we are unable to notice the excellent 
remarks of Captain May as to a school of tactics, 
and of Admiral Colomb on the four-point bearin 
evolution, as well as other points in the paper an 
discussion, and more especially Lieutenant Sturdee’s 
remarks on torpedo boat warfare. We must find 
room to say, however, that it is sincerely to be 
hoped that Lieutenant Sturdee will not be pre- 
vented from responding to Admiral Colomb’s chal- 
lenge, which may be taken as an invitation from 
the council to contribute a paper on torpedo boat 
warfare. That is a thing much to be desired. 





THE EARTHQUAKE IN JAPAN. 
By Wm. Sirver Hatt. 
(Concluded from page 146.) 

‘* By the courtesy of Mr. B. Taki, and in the com- 
pany of two other Japanese architects who had 
come down from Tokyo to report, I had the oppo- 
tunity of visiting a large two-storey brick building, 
the Shireibu, within the castle precincts, and as this 
is still standing, although considerably damaged, 





the good and bad points of its construction could 
at once be noted. Inthe case of the other build- 
ings a thorough examination would be a matter of 
considerable time and difficulty, and of some little 
danger, and any hasty generalization would pro- 
bably be misleading. The chief points, which are 
somewhat difficult to explain without the aid of 
sketches or diagrams, are briefly as follows : 

‘‘ The outside walls are two bricks thick to the 
first floor, and one and a half bricks to the eaves. 
The cross-walls, which are not continuous, as a 
passage runs from end to end of the building on 
both floors, are one brick thick. The general plan 
of the building is that of the letter H, with a gable 
at each of the four extremities, two at the front 
and two at the back of the building. There are 
four chimney stacks, each about half-way between 
the extremity of each vertical stroke of the H and 
its intersection by the cross-line, and each of these 
chimney stacks, if carried up straight, would have 
interfered with the main timbers of the roof. They 
were therefore slued to one side, the overhanging 
part being supported merely by one of the single- 
brick cross-walls. The roof was strongly and 
stoutly framed, and covered with the ordinary 
heavy tiles. When the shock occurred, the roof 
frame, as a whole, held together, but slid to and 
fro, and knocked off the four gable ends, which of 
course fell outside, and also brought down three of 
the four chimney stacks. 

‘The cross-walls, although only one brick thick, 
proved sufficient to prevent the outer walls from 
falling inwards. There was no provision to pre- 
vent them from falling outwards, but, although 
torn from the cross-walls, they fortunately stood. 
The floor beams simply rested on stone templates 
in the outer walls, and on the party walls, and, 
except to a very limited extent, could not act as 
ties to brace the building together. 

‘*As an indication of the violence of the shock, I 
noticed that an ordinary cast-iron stove, standing 
loose on a sheet-iron tray, and only coupled to the 
brick chimney by the usual flimsy sheet-iron pipe 
about 6 ft. long, had two of its legs broken off. It 
had not been struck by the ruins of the chimney, 
which fell into the adjoining room. This appears 
to be another indication that the shock was vertical 
as well as lateral.” 

Mr. Sano, Principal of the Observatory, estimated 
roughly that the maximum vertical motion was 
84in. The whole building would probably have 
escaped with a few cracks and settlements : 

1. If the chimneys had been carried up vertically, 
and so arranged as to be buttressed in both direc- 
tions by the cross-walls, and isolated from the roof 
framings. 

2. If the roof framing and covering had been as 
light as possible, and so arranged as to permit of 
lateral play in all directions. 

3. If adequate cross-ties and bolts had been pro- 
vided to brace the whole structure together (as is 
done in England in mining districts where the 
ground is liable to subsidence) and to prevent the 
outer walls from parting-—as they have done—from 
the cross-walls. 

And lastly, if the whole structure, which is no 
stouter than would have been required in a country 
not subject to earthquakes, had been designed with 
a reasonable margin of excess of strength to meet 
that contingency. 

I was informed that a brick powder magazine, of 
more substantial construction, had escaped injury, 
but time did not permit me to visit it. 

As regards wooden-framed buildings it is scarcely 
an exaggeration to say that every well-built house 
in good condition is still standing, the damage 
being confined almost entirely to the plastering and 
the tile roofs. This agrees with Professor Burton’s 
remark that two and three-story buildings have 
stood as well as (I should have said better than) 
one-story houses, the fact being that they were 
usually better built. 

The houses that have fallen owe their failure to 
resisting destruction to three chief factors ; their 
generally rotten condition ; the ignorant misuse of 
his materials by the carpenter ; and the excessive 
weight of the roofs. 

As regards the first point, I was simply astounded 
to note the utter rubbish that goes to form a 
Japanese house, and which even if of tolerable 
quality at first, is thought good enough to go on 
with after it is as rotten as tinder. Among all 
the débris there were very few beams or posts 
sound enough to be used over again, and the wonder 
is that they have endured so long. 





As regards the second point, it may be verified 
by any one who watches the construction of a 
Japanese framed house. The Japanese is an ad- 
mirable cabinet maker, but a miserable carpenter. 
He cannot separate the two arts. Give him a good 
substantial piece of timber, and he at once proceeds 
to cut and carve and mortise and tenon and dove- 
tail and dowel (and there must be at least fifty 
more words in the Japanese language to express all 
the mischief he can work) until the whole strength 
and heart is gone out of it. 

As regards the third point, the heavy roof of 
ridged Japanese tiles is certainly picturesque, and 
serves to keep out the heat in summer and cold in 
winter ; but these latter elements can enter equally 
well through what serve as the walls of a Japanese 
house, and as the former, or esthetic quality, has 
to be procured by the use of an expensive tile, 
difficult to fix, easy to dislodge, very liable to crack 
and let in the rain, certain to split your skull if it 
fall on you, and collectively heavy enough to crush 
you, your family and your furniture into one com- 
mon pulp, the sooner it is discarded in favour of 
shingles, or boards covered by thin metal, the 
better. 

In company with my new and courteous friends 
I next visited the magnificent castle and adjacent 
buildings. The precincts, which are very extensive, 
contain barracks for some thousands of troops, and 
spacious parade grounds. The stone facings of the 
ramparts and moats have suffered severely, which 
is not to be wondered at, as the ramparts are 
merely mounds of loose earth, paved on the front 
with irregular shaped stones, fitting neatly on the 
face, but forming no sort of joint or bond at the 
back. These ramparts, just like the road embank- 
ments mentioned previously, were generally split 
longitudinally, and great chunks had peeled off the 
faces and fallen into the moats. 

After zig-zagging along several of these raised 
ramparts between successive moats, and passing 
through several massive gateways, some of which 
had suffered considerably, we reached the actual 
castle buildings (see Figs. 4 and 5, on page 170), 
erected in 1610 by twenty great feudal lords as a 
residence for the son of Jeyasu, the founder of the 
Tokugawa dynasty, and himself the founder of the 
Owari family. Some of the outer buildings occupied 
by the retainers were a good deal damaged, espe- 
cially at the corners, the projecting corner timbers, 
loaded with heavy tiles, having apparently acted 
as levers and wrenched the corners off. But the 
palace itself, enriched with the paintings and 
carvings of the most celebrated artists, had escaped 
intact, while the grand old keep, surmounted by 
the two golden dragons, 8 ft. 8 in. high, valued at 
180,000 dols., had only lost a few tiles from the 
lowest roof. Most of the upper roofs are covered 
with copper. Some smaller stones have fallen from 
the base, and some flakes of white plaster from 
the upper part. And no wonder. The mound on 
which it stands, 160 ft. by 120 ft. at the base, is 
faced, and I fancy chiefly composed, of enormous 
stones, especially at the corners. Measuredroughly, 
I found one of them was 15 ft. by 4 ft. by 3 ft. The 
walls of the lowest story are about 15 ft. thick. 
The upper stories are of wood and plaster. The 
topmost room was, I was informed, 9 ken by7 ken 
(1 ken=6 ft. nearly), and the wooden pillars form- 
ing the walls and supports of the roof, tapering 
from about 8 in. to 14 in. square, are carried down 
right into the foundations, The next floor, 11 ken 
by 9 ken, has an outer row of equally massive piles, 
the next, 15 ken by 12 ken, and the first floor, 
20 ken by 18 ken, similar rows, so that the lowest 
floor presents a perfect forest of massive wooden 
pillars. Any of these floors can be divided up at 
pleasure into separate apartments by movable 
slides, and all the cross-timbers are equally sub- 
stantial. 

While in the castle we felt another shock, this 
time a sway to and fro, which brought down some 
loose plaster and tiles from the buildings already 
damaged. 

The road from Nagoya to Gifu passes through 
the suburb of Biwajima, which perhaps suffered 
more severely than any other part of the town. 
Scarcely a building remains entire, and the ground 
is cracked in all directions, some of the fissures 
being 5 ft. or 6 ft. broad and 10 ft. or more in 
po ae The bridge over the Tamanogawa is twisted 
and distorted in the most fantastic manner, but had 
not actually fallen, so that it is as still possible, but 
difficult to cross. 

Japanese villages usually consist of a single long 
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street, so that in populous districts, such as this, 
it is difficult to distinguish where one begins and 
the other ends. The road is almost entirely de- 
stroyed by longitudinal fissures and in many cases 
is quite impassable (see above) for a jinricksha, 
which has to be carried over. But just as I had 
previously observed between Okayaki and Nagoya, 
there were occasional cases which had almost 
entirely escaped the general devastation, but they 
were few and far between. Of Kiyosu, Ichinomiya, 
Kasamatsu, Kano, and many smaller towns, 
scarcely a house remains, and fire has completed 
what the earthquake began. At Kasamatsu the 
bridge is gone, and passengers have to be ferried 
across the Kisogawa. Near here is the railway 
bridge 1800 ft. long, to which reference has already 
been made. 

At length, after a weary journey of some nine 
hours, we reach Gifu, or where Gifu had been (see 








view on page 145 ante). I scarcely know how to de- 
scribe the condition of things, or where to begin. 
It was at this station that the two trains, about 
which so much anxiety was felt, were standing at 
the moment of the shock. (I take the particulars 
from the Jiji Shimpo, as quoted in the Jupan Mail). 


It was accompanied by a loud rumbling and the move- 
ment was so violent that the passengers — from 
their seats and were thrown into a state of the greatest 
alarm, conceiving that a collision had taken place. On 
looking out of the windows, however, they preceived that 
the station was in ruins and that the water in a neigh- 
bouring pond was dashing from side to side, indications 
which showed pretty plainly what had happend. The 
movement continued for some time with such severity 
that it was impossible to leave the carriages. Meanwhile 
large cracks, from 2 ft. to 3 ft. wide, were observed open- 
ing and closing in all directions, volcanic mud and ashes 
being thrown from some of them. So numerous were they 
that every step threatened destruction. 


An itinerary of the route from Gifu to Ogaki 





would read like a repetition of what has already 
been described. Near Goto is the wreck of the 
railway bridge (see Fig. 6) over the Nakaragawa, 
already mentioned. At Ogaki, out of some 3000 
inhabitants, more than one-fifth have perished. 








THE CRYSTAL PALACE ELECTRIC AL 
EXHIBITION.—No. IV. 

Next in order we come to the exhibit of Messrs. 
Johnson and Phillips, whose spaces in the south 
nave are largely occupied with the various cable gear 
and appliances, some of which-we shall probably 
describe and illustrate in detail, but among the 
cable appliances will be noticed two sheet steel 
mark buoys, such as are used for indicating posi- 
tions in submarine cable operations ; these buoys 
having been over-weighted and sunk to a depth 
so great that the pressure of the water has caused 
them to be crushed in. The object of the exhibit 
is to show how far the steel plates will stand 
under such trying conditions. 

The well-known Kapp dynamo is well repre- 
sented in Messrs. Johnson and Phillips’ exhibit, a 
large number of the constant current machines 
being set round one of their spaces in the south 
nave. This machine is rather heavily built and in 
its 2-pole form has heavy forged iron vertical 
bars to form the top-gap horseshoe, these being 
bolted on the heavy cast baseplate ; which base- 
plate has separate pillars for taking the bearings. 
The smaller machines are made with rather long 
ring armatures, generally wound with flat wire, 
the core being formed of punchings set on a 
gun-metal spider. The larger machines have the 
drum armature, the surface bars being rectangular 
or radial, and the end involute systems being built 
up of thin plates laid closely together. The tunnel 
in the fields is taken out of the substance of the 
rectangular bars, so that the exciting coils can be 
drawn off upwards when the armature is removed. 

The multipolar pattern (constant current) is 
represented by a 4-pole drum armature machine in 
the south nave, giving a current of 15 ampéres at 
600 volts, and the large 8-pole ring machine in the 
machine-room, this dynamo (130 kilowatts at 200 
volts) being coupled to the triple-expansion Davy- 
Paxman_engine already mentioned. The Kapp 
alternator, which consists of a ring rotary system 
between two sets of 10-arm fields with horizontal 
windings, is also on view ; and close to the alter- 
nator in the south nave, are the Jablochkoff trans- 
formers (1877) incidentally mentioned in our second 
article, this transformer being ordinarily sent out 
in a flat cast-iron box, but not with oil insulation. 

Messrs. Johnson and Phillips being so well known 
in connection with the industrial introduction of oil 
insulation, it will be of interest to give diagrams 
representing the general outlines of some of the 
numerous forms of their overhead line insulators, 
these sketches being rather typical than exact 
representations of the patterns. In each case the 
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oil is represented by the heavy shading, and the 
oil used is a rather heavy resin oil, a syringe or 
pump with curved nose being employed to fill the 
oil channel. The insulators are mostly made of the 
hard vitrified stoneware made at the Denby (Derby- 
shire) potteries ; a ware shown in various forms for 
electrical uses at stand No. 78 in the machine- 
room, where Messrs. Joseph Bourne and Co. have 
their exhibit. 

The first pattern shown is the kind used for the 
Lauffen-Frankfort transmission, aud the shed is 
about 84 in. in diameter. The fourth pattern is a 









176 


ENGINEERING. 


[Fes. 5, 1892. 








pendent hook with a metal ceiling plate, and a 
somewhat similar design gives the means of hanging 
from line to line, or tying two lines together. The 
‘‘leading in form,” which is not illustrated, is pro- 
tected from rain bya lightiron shed. The form with 
switch (Fig. 5) is used on arc light lampposts for cut- 
ting out a lamp while under repair or adjustment. In 
other forms of oil insulator the oil cup is an annular 
saucer which is set so that a depending ring dips 
into the fluid. Messrs. Johnson and Phillips also 
show a system of underground mains with oil 
insulation, a method patented by Mr. Brook 
in a less elaborated form as far back as 1864, and 
the same gentleman introduced transformer (induc- 
tion coil) insulation by oil in 1878. 1t seems likely 
enough that the use of oil for electrical purposes 
will very considerably extend ; it has even been sug- 
gested to run small high-potential dynamos, motors, 
or other machines, entirely submerged in oil. Mr. 
Swinburne’s high potential voltmeter is now made 
with its movable organs immersed in oil, and his 
use of oil in the alternating current condenser (stand 
No. 2, south nave) is well known. 

A prominent central object in one of Messrs. 
Johnson and Phillips’ south nave stands is a 27-cell 
storage battery of their D.P. type in glass boxes 
13 in. deep and wide by 15 in. long. Each plate is 
built up of thin strips of lead about } in, wide, 
laid horizontally on each other ; these strips are in 
one with the stouter vertical bars forming the verti- 
cal edges of the plates. Facing southwards on the 
same stand is a main switchboard with German 
silver or ‘‘platinoid” coiled resistances, and indicat- 
ing instruments, and in another place on the same 
stand is a similar large spiral bent into a broken 
circle, about 18 in. indiameter, the wire coil being 
about 14 in. in diameter and about No. 8 gauge, a 
radial arm serving to put more or less in circuit. 
This form of rheostat or adjustable resistance seems 
to be coming into very general use for both large 
and small currents; it is easy to construct, well 
exposed to the air, and makes good contact when 
there is a moderate exercise of care. 

Messrs. Faraday’s exhibit consists essentially of 
interior fittings for incandescence lighting in various 
styles. 

The Electric Stores, Limited, of Bow-lane and 

‘ Cannon-street, has a large assortment of the smaller 
goods, such as measuring instruments, batteries 
for testing and experimental uses, house fittings, 
and small sets of electrical Kah eee for special 
purposes. Messrs. Day and Co., Messrs. Sharp and 
Kent, and Messrs. Appleton, Burbey, and William- 
son show measuring instruments for lightin 
stations, with other articles incident to lighting wal 
other installations. The ornamental wrought iron- 
work of Messrs. Shirley, of Rathbone-place, will be 
looked on with interest as an application of decora- 
tive smiths’ work to electric light fittings. Belland 
telephone work and other signalling contrivances, 
form the staple of the exhibit of Mr. J. T. Todman 
and Mr. Harry Thorpe, and next we note the 
extensive show of ‘‘vulcanised fibre,” contributed 
by Messrs. Mosesand Mitchell, whose case includes 
a very extensive collection of special fittings, 
besides the material in such forms as rod, sheet, or 
tube. Gear wheels, insulators, and the various 
forms of bobbin may be mentioned as illustrating 
the toughness of the ‘‘ vulcanised fibre.” 

The exhibit of Messrs. Dorman and Smith, of 
Manchester and London, on the opposite side of the 
south nave, includes some novelties, and comprises 
switches, cut-outs, lamp-holders, shades, or lan- 
terns, and strong mill fittings for inclosing incan- 
descent lamps. In the Siemens carbon-break 
switch the final break is made between two carbon 
blocks, which are easily renewable, thus protecting 
the metallic contacts from burning or arcing, a spring 
working on a flat serving to quicken the transi 
tions of the movable part. Dorman and Smith's 
non-percussive switch is represented by the accom- 
panying sketch, and the peculiar'ty is that although 
the break is instantaneous, the spring that drives 
the double-break bridge piece or arm from the 
contacts, also serves to arrest its motion just before 
it reaches the stop. This tends to obviate that 
series of percussions which in this type of switch 
ultimately make the connecting wires so often 
shake loose. The series of lanterns or fittings 
made of heavy cast iron, and with thick glasses (and 
these glasses in many cases protected by stout 
wire guards), will interest those having the control 
of mills, warehouses, yards, collieries, factories, 
and so forth. The pattern most generally useful is 
one in which the flanged glass shade is held up to a 





top plate by means of a metal ring, wing nuts and 
rubber linings, making the whole water-tight, and 
the top plate is tapped for 4-in. iron gas-pipe, 
so as to - readily adaptable for wall or ceiling 
use. Casings of similar character but with glass 
covers in clock-glass style are shown, this pattern 
having an enamel reflector and a stout iron front 


fence or guard consisting of an iron lattice with 
narrow webs, instead of round rods ; larger lanterns 
of similar kind serve for the sunlight lamps. Some- 
what lighter fittings or lanterns with brass mounts 
serve for ship or store-room use. 

Messrs. Green and Son, recognising the consider- 
able expense of the gauze brushes which are now 
so common, have introduced a brush-holder (Dow- 
sing’s patent) which is substantially similar in its 
aim to the tool-holder used in conjunction with the 
slide rest. A gauze tip fits in a groove at the end 
of the brush-holder where it is tightened in posi- 
tion by screws ; a movable stiffening plate being ad- 
justed at the back if required. 





NOTES. 
Tue Distripution oF ELEcTRICITY. 

Last Monday Professor George Forbes gave his 
second Cantor lecture, before the Society of Arts, 
on this subject. His remarks were directed chiefly 
to the transformer system of distribution. He 
advocated placing the transformers in sub-stations, 
instead of in the consumers’ premises, pointing 
out that by this means an average efficiency of 90 
per cent. over the twenty-four hours could be 
obtained. At the same time he pointed out that 
when this was done the present high frequency of 
alternations could be very greatly reduced. It had 
been adopted because it was necessary that trans- 
formers should be cheap and small when so many 
were required. But whentheir number was decreased 
this reason would lose its weight, and the rate of 
alternations could be reduced from 100 or 130 per 
second to 4 or5, that is the number of alternations 
now found in the armature of a direct current 
dynamo. The effect of this change would be that 
alternate currents could be used in ordinary motors 
to give power. At present if this is attempted, 
the magnet bobbins act as choking coils, and so 
great is the effect of their self-induction that the 
pressure of a 100 volts current needs to be raised 
to 199 volts to force through the coils the same 
amount of current which, under a continuous 
current, will flow through with a loss of three- 
quarter volt only. Even with this disad- 
vantage, motors of ordinary construction, except 
that they have laminated magnet cores, are 
used in America for driving small fans in hot 
weather. If the frequency were reduced to five 
alternations the loss of pressure in the magnet coils 
would be only 6 volts. Under these conditions the 
current could be commuted for charging batteries 
and for electrolytic work. Professor Forbes then 
referred briefly to other means of conveying power 
to sub-stations, to be converted into low-pressure 
electricity for distribution by street mains. Of 
these, he considered the motor generator system 
the most applicable to situations where the streets 
were already covered with pipes. Compressed air 
and pressure water he deemed applicable in certain 
cases where the mains could be laid readily, while 
he spoke highly of the use of gas engines in sub- 


stations, instancing some 170 horse-power gas 
engines at work in London, and one of 98 horse- 
power at Portsmouth. 


Hicu-PressurE Fire Marys. 

The value of a jet in extinguishing fire depends 
greatly on its pressure. Not only is the water 
serviceable in damping the flames, but if it have 
sufficient velocity it can knock them out in the 
same way in which a man may stamp out a fire in 
dry grass. With the pressure that exists in street 
mains in many towns it is impossible to get a 
satisfactory delivery in the upper stories of busi- 
ness premises, even if they have pipes and hy- 
drants fitted in the various floors. Even with the 
aid of a tank in the roof the service is often very 
inefficient. To remedy this state of affairs the 
High-Pressure Fire Main Company, Limited, of 
10, Great St. Helens, London, is introducing 
Vinning’s system, in which a sufficient pressure is 


_| obtained from a store of compressed air contained 


in iron cylinders. Naturally this store is limited 
in capacity and will not maintain the jets for any 
great length of time. If the fire has not been ex- 
tinguished by the time the air is exhausted other 
means of combating it, such as the fire brigade, 
must be brought into requisition. It very often 
occurs, however, that a little water well applied 
at the commencement of a fire is sufficient to 
put it out. It is during the first ten minutes 
that the chance of saving the contents of a 
building occurs; after that period has elapsed 
water becomes almost as destructive as flame. 
On Monday last a demonstration of this apparatus 
was given at the works of Messrs. Horton and Son, 
63, Park-street, Southwark. It comprised two air 
cylinders 18 in. in diameter by 14 ft. long, and a 
water cylinder of 500 gallons capacity. ‘The air 
was at a pressure of 250 1b. per square inch, and 
by means of an adjustable reducing valve, was 
decreased to 94 lb. before it was admitted to the 
surface of the water. The arrangements of the 
reducing valve, and of the safety and stop valves, 
were well worked out to prevent all chance of 
mishap. Various sizes of jets from 4in. to 1 in. 
in diameter were tried, and were thrown hori- 
zontally from 100 ft. to 140 ft. If the 3-in. jet 
alone had been used the supply would have lasted 
for ten minutes. When the air has been used the 
cylinders are recharged from smaller cylinders into 
which air has been pumped at a pressure of 2000 lb. 
per square inch ; these latter cylinders are small 
and very easily transported, An installation of 
2000 gallons has been erected at South Kensington 
Museum, one of 750 gallons at the Army and Navy 
Stores, and one of 500 gallons at Cloud’s House, 
the seat of the Hon. Percy Wyndham. It is said 
that no difficulty is found in preventing leakage of 
the air, which maintains its pressure unimpaired. 
Small portable apparatus, acting on the same 
principle, are also constructed. 





Royat Instirution.—The Right Hon. Lord Rayleigh, 
F.R.S., will on Satuardy, February 13, begin a course of 
six lectures on ‘‘ Matter, at Rest and in Motion.” 


JAPAN.—The Japanese railway network now comprises 
upwards of 1875 miles of line. Yokohama and Nagasaki 
are supplied with water, with the aid of works executed 
under the direction of a European engineer ; and several 
other Japanese towns will shortly possess a similar ad- 
vantage. <A large sum is about to be - °¥? in the 
improvement of the port of Yokohama. The Japanese 
coast line is now aye upon French and English prin- 
ciples and in a highly efficient manner. 


Borter Expiosion.—An extraordinary boiler explosion 
took place on January 28 at the new central electric 
station at Odense, Denmark. There are three boilers, and 
the installation, which has been effected wy ay 
engineering firm, has only —_ recent] n taken into 
use. The explosion took place at 2 o’clock in the morn- 
ing, and the stoker maintains that both water and pres- 
sure were all right. He had been putting on coals a very 
short time before theexp'osion. From another source it is 
stated, the conclusion having been arrived at by subse- 
quent examinations, that there was no water, that the 
furnace which ba og had been red-hot, and one of the 
others as well. The boiler burst behind the first line 
of rivets. Luckily no one was hurt, but a considerable 
amount of damage was done, especially at the neighbour- 
ing buildings. In the boiler-house the walls and ceiling 
have suffered, but in the adjoining house a very large 
hole has been produced, the roofing has been destroyed, and 
extensive damage, estimated at some 2000/., has been 
done to some machinery, in addition to which a lot of 
ey ave been spoiled, window panes smashed, &c. 

ad the explosion taken place in the daytime no doubt 
several lives would have n lost. The electric station 





was only stopped for a couple of days. 
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COMPOUND ENGINES AT ELECTRIC 
LIGHT STATIONS. 
To THE EpITOR OF ENGINEERING. 

Si1r,--It is to be hoped that your admirable leader on 
‘Compound Engines in Electric Light Stations,” which 
appeared in last week’s issue of ENGINEERING, will attract 
the attention of the designers of electric light and power 
stations to the question of economy of working and the 
best means of obtaining that result. 

So long ago as 1884 I called attention to the great 
economy which could be obtained if an electric station 
was so designed that during the hours when the machinery 
was working at all it would be working under conditions 
of full load. In the installation of the Chelsea Elec- 
tricity Supply Company I endeavoured to carry outa 
plan which would enable the engines to be worked for 
about fourteen hours a day in the winter, and six to eight 
hours a day in the summer, and during the whole of the 
period when the engines were turning at all, they would 
be turning under conditions of maximum load. 

The objections to such a scheme, which were founded 
on the generally conceived loss entailed by the use of 
storage batteries, have proved to be fallacious, that is to 
say, the economy obtained by using engines on full load 
outweighs considerably the loss in transformation in the 
secondary battery. 

The time is certainly approaching when the designers 
of central stations will have to turn their attention to 
the advantages of storage of energy as provided by the 
secondary battery, more especially in districts where the 
majority of the consumption is of the domestic character, 
and where the variation of load is necessarily excessive. 

It has been placed on record that in a station like that 
of the Kensington Company, the average output for the 
year is only 12.8 percent. of the maximum output, and 
it does appear ridiculous that at times when the demand 
is perhaps only 4 per cent. of the maximum load, all 
the paraphernalia of the central station must be in full 
oo and one unit of the power must be kept at 
work. 

The concluding paragraph of your leader puts the 
matter in such concise terms that it is to be hoped that 
the much-maligned secondary battery will shortly have 
an opportunity to show that its usefulness has been 
ignored more from prejudice than from any other cause. 

Yours, &e., 
FRANK Kine. 

4, Great Winchester-street, London, Feb. 3, 1892. 





To THE EpitorR oF ENGINEERING. 

Sir,—In your last week’s interesting leader upon the 
question of the working economy of electric lighting 
stations I am glad to see you urge, both from the stand- 
point of the ‘‘disgusted shareholder” and that of the 
engineer, that the economy and efficient working of 
electric lighting stations at full and light loads does not 
depend so much upon engine construction as upon the 
proper laying and working out of units of distribution in 
each station and the efficiency of the electrical plant, 
having regard to the varying load factors obtainable in 
particular districts of supply. 

The laying down of definite lines for the guidance of 
future practice depends much upon the figures of effi- 
ciency and cost of working derived from actual practice 
under the various systems of electrical distribution that 
have hitherto been applied in this country. 

These data are especially necessary in the case of high- 
tension alternating currents using transformers, whether 
under the single, double, or triple transformation system. 
Data from small stations, such as Newcastle, have cer- 
tainly been published, but in the case of the larger 
stations, such as those of the metropolis, they are still 
wanting. On behalf of the low-tension systems, the 
papers of Mr. Crompton and the discussions thereon have 
resulted in the publication of much useful and reliable 
information. 

At the risk of possibly opening up a somewhat heated 
discussion I venture to express surprise that one mode 
of distribution has escaped mention in your article, 
although it seems to me to especially appeal to the 
commcen-sense principles that should govern central 
station design and working. This is the ‘‘Chelsea” 
system of distribution, which has now been in use in that 
district fu. about three years, 

An excellent description of this mode of distribution 
was contained in the paper of Major-General Webber 
read before the Institution of Electrical Engineers in 
January, 1891. Briefly the arrangement of this mode of 
distribution is that convenient units of plant are laid 
down in a central station, generating direct currents of 
moderately high tension (up to say 1500 volts), which in 
the — of minimum consumption of energy in the 
supply circuit are used for charging swb-stations and 
accumulators, the battery in each sub-station being filled 
one-half at a time, while the other half supplies such 
energy as _ is required from a low-tension network of 
mains. When the period of maximum consumption in 
the supply circuit is reached both halves of the accumu- 
lator sub-stations have been fully charged. The engine 
is still kept working at full load by the transference of 
the current genera to direct current transformers, 
which are usually placed in the sub-stations before re- 
ferred to. 

The above arrangement, if properly applied, seems to 
combine many, if not all, the advantages obtainable 
from the high-tension systems as regards the cost of 
supply mains, as well as the principal advantages of the 
low-tension systsm. 

Yours faithfully, 
A ote Morean F. M. Witrams. 

39, Victoria-street, Westminster, S,W., 

February 3, 1892. 





SPEED TRIALS OF H.M.S.S. ‘‘ EDGAR.” 
To THE EpiTor oF ENGINEERING. 

Srr,—T have very carefully read Mr. Mansel’s letter 
and re-read the article, and have quite failed to under- 
stand what he is complaining about. I must therefore 
throw myself on his mercy and ask him to explain to me 
what is the incorrect treatment which entitles him to 
offer explanations about an article in which he is not men- 
tioned? Who ismisrepresented, and where? What is the 
matter with the two paragraphs he quotes (and will he 
kindly supply the first with its proper context)? Why 
column twelve should be specially singled out as the out- 
come of my deductions, when only about half a dozen 
lines are devoted to it (and when also, as a matter of fact, 
the article as first completed did not contain it, but it 
was added afterwards to show in another way the same 
facts as were in the diagram)? And finally what ‘‘erro- 
neous assumption” as to the resistance is ‘“‘involved in 
the writer’s figures,” and how he knows there is any 
assumption at all about it ? 

I am obliged to ask these questions before even 
attempting to defend the “‘ incorrect” and ‘‘ insufficient” 
article, or to account for being still in the benighted 
state of tentatively ‘‘ groping after a law” instead of 
being in Mr. Mansel’s happy state of cocksureness; 
because after these charges tht I can find is about three- 
quarters of a column devoted to proving what was just 
as clearly shown by one line in my diagram, and no men- 
tion at all of what the incorrectnesses, &c., in the article 
were. 

Yours truly, 
THE WRITER OF THE ARTICLE, 





THE ATLANTIC MAIL SERVICE. 
To THE Eprror oF ENGINEERING. 

Sir,—In this week’s issue I observe a very interesting 
table giving the respective average time occupied by the 
various liners engaged in carrying the mails between this 
country and America. 

For some time past it must have become patent to all 
close observers that our crack Liverpool ‘‘ greyhounds ” 
were being gradually surpassed in point of time actually 
occupied between London and New York by the German 
boats running vid Southampton. 

That this means actually cutting the ground from our 
feet is proved by the fact that of 192 mail despatches 
from New York 101 went vid Southampton. 

What, one would like to know, is going to be done by 
the owners of the Majestic, the City of Paris, and the 
Etruria? Will they fold their hands and do nothing? 
At present it would seem so; at all events there seem no 
signs of waking up on their part. 

here seems to be only one thing possible, nanny. 
alter the port of departure and arrival in England. Surely 
if these boats wish to retain their supremacy they must 
make either Milford or Plymouth the future port. By so 
doing they would not only secure the London traffic, but 
also retain their hold on that from Liverpool, Manchester, 
and the North. 

That the Teutonic should be beaten to London by an 
average of nine hours on her year’s work is a serious 
matter. 

Hoping this letter may not have been written in vain, 


1 am, Sir, yours faithfully, 
January 81, 1892. A. G. R 





FORCED DRAUGHT. 
To THE EpitTor or ENGINEERING. 

S1z,—The papers read at the meetings of the Institu- 
tion of Mechanical Engineers at Liverpool in July last 
have just been published complete, with the discussions 
thereon. 

Having been prevented by other business from attend- 
ing these meetings, and taking part in the discussions, as 
I intended, I sent some written remarks—as is frequently 
done by members who cannot be present—on the paper 
read by Mr. Blechynden, ‘‘A Review of Marine Engi- 
neering during the last Decade ;” the remarks were in 
reference to the question of forced draught referred to in 
that paper. These remarks have been so far printed in 
the Transactions, but the chief point has been omitted. 
As this point is of importance I would ask the favour of 
your columns for its re-statement. 

The point to which I refer is, that where Mr. Blechynden 
shows, from the results obtained in a number of steamers, 
those with forced draught show an economy in fuel of 15 
se cent. over the steamers fitted with natural draught 

ilers having same class of engines and equal steam 
pressure, though the latter have much larger boilers. 

What I wished to show in my remarks was that this 
saving in fuel was not due to forced draught per se, but 
to one form of forced draught, the form designed and 
introduced by Mr. James Howden, of Glasgow. 

This is not stated in Mr. Blechynden’s paper, as I 
think it should have been, but that the examples of 
forced draught given in Table V. of his paper under 
Nos. 22 to 27 inclusive, are all cases of steamers work- 
ing with Mr. Howden’s patent. The following facts will 
show : 

1. It may be said that practically there is no other 
system of forced draught at work in mercantile steamers, 
at all events with boilers nearly so small in proportion 
to power obtained, and, further, none with so great an 
economy in fuel. 

2. The dimensions of boilers given with heating and 
grate surfaces and indicated horse-power are all exactl 
those of boilers in steamers fit: with Mr. Howden’s 
forced draught. 

3. There are, therefore, no cases of closed stokehold, or 
any other form of forced draught referred to by x 








Blechynden in his paper, and, as I have already men- 
tioned, I think it is but fair to give credit to whom credit 
is due in this important matter. 
Tam, Sir, yours faithfully, 
RosertT Brvce. 
30, Great St. Helens, London, E.C., Jan. 27, 1892. 








THE LIVERPOOL CHAMBER OF COM- 
MERCE AND THE CHICAGO EXHIBITION. 
To THE EpiTor OF ENGINEERING. 

Srr,—In view of the recent action of the Liverpool 
Chamber of Commerce accepting the invitation of the 
Royal Commission to co-operate in arrangements for a 
creditable display at the World’s Columbian Exposition, 
to be opened in Chicago next year, the following letter, 
addressed to me by the official representative in England 
of the Exposition, may be ot interest to many of your 

readers. 

I may add that the objection raised in some quarters 
that ‘English exhibitors would have their patterns 
copied by the Americans,” is met by the fact that the 
leading American manufacturers have representatives in 
all parts of the world, whose duty it is to send home 
samples of every new product which might find a market 
in the United States. 

Very respectfully yours, 
HOMAS H. SHERMAN. 


World's Columbian Exposition, Chicago, 1893. London 
Offices, 72, Victoria-strect, S. W. 


January 20, 1892. 

Mr. Thos. H. Sherman, 

United States Consul, Liverpool. 

Sir,—I am gratified to learn that at a recent meeting of 
the Liverpool Chamber of Commerce, it was decided to 
accept the invitation of the Royal Commission to co- 
operate with that body in bringing about a creditable 
exhibit of British manufactures at the Chicago Exposi- 
tion ; the effect will be beneficial not only to the Exhibi- 
tion, but to British exhibitors, and in evidence of the 
wisdom of such action, I briefly note here a few points of 
more or less importance to those in your district who may 
be interested directly or indirectly in the great Expo- 
sition. 

The most casual observer knows that Liverpool’s great 
interest is shipping, and that her interest in the manu- 
factures of Great Britain is in distributing these manu- 
factures throughout the world and bringing back such 
articles in return as can be produced abroad cheaper than 
they can be produced at home, in most cases articles that 
cannot be produced at home in sufficient quantities to 
meet the demand ; principally bread and raw material— 
in short, necessaries of life. In the matter of shipping, 
Liverpool’s interest is greater than that of any other 
—_ even than the port of London, notwithstanding the 
atter’s somewhat greater tonnage when you consider the 
relative importance of the shipping interests to the other 
interests of these two ports. ‘The best evidence of the 
condition of the shipping trade between England and the 
United States, is found in the improvements which have 
taken place, and the money which has been invested in 
this trade for the last twenty-five years, as witness the 
Teutonic and the Majestic, the City of Paris and the 
City of New York, and the two new steamers now being 
constructed for the Cunard Line. Furthermore it has 
been the common belief with us that the tariff has operated 
rather to help the builders and owners of sea-going 
vessels than to injure them. If you should take from 
the Liverpool passenger lists the names of the Americans 
who annually cross the ocean, how long would the great 
steamship companies find it profitable to operate their 
lines? How many orders would the shipbuilders receive 
for Teutonics and Majestics, and how many orders 
would these English shipbuilders receive for sister ships 
to the City of Paris and the City of New York, of a line 
which is practically owned and managed in the United 
States? Then take into consideration the freight traffic 
between Live l and the United States and estimate 
the result to that port. In 1890 the tonnage of vessels 
clearing from Liverpool for the United States, as 
shown by the annual statement of the navigation 
and shipping of the United Kingdom, was 1,987,467 
tons, and the tonnage of shipping entering that 
port from the United States was 2,783,972 tons; the 
total clearance from the United Kingdom to the United 
States in 1891 was 3,399,350 tons, and the total tonnage 
entering the United Kingdom from the United States 
was 4,534,954. The percentage of American built vessels 
in these totals is so small that it is hardly worth mention- 
ing. The total tonnage entering Liverpool in 1890 from 
foreign countries was 4,184,000 tons, the tonnage entering 
from the United States being nearly one-half this total, 
and over double the total tonnage entering from the 
British possessions, the latter being 975,444 tons. 

As to the general question of the injury which, as some 
allege, the tariff has done to the British manufacturer, 
let me quote the figures given in the accounts relating to 
the trade and navigation of the United Kingdom for the 
first three quarters of last which show, as said by 
me in a few remarks made before the Society of Arts on 
the 9th of last month, that the United States is still 
facile princeps, England’s best customer. These figures 
are as follows: 


£ 
United States .. 21,448,747 
Germany 14,494,312 
France ... yod 12,127,706 
Turkish dominions 8,819,006 
Holland ... 7,125,185 
Brazil 6,529,071 
Belgium... 5,553,261 
Italy . 4,994,227 


China, exclusive of Hong Kong pes 8 
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£ 
4,243,753 


oe a asf oe ... 8,887,365 
Argentine Republic, including the 
Atlantic coast of Patagonia eS 3,431,938 

The British manufacturers and shipowners, that is, 
some of them, seem to attribute the falling off of their 
trade in its entirety to the McKinley tariff, ignoring 
absolutely the fact that a similar or greater falling off is 
seen in their trade to other countries, to which fact must 
be attributed its fair share of the injury complained of. 
For example, the trade with the Argentine Republic for 
the first three quarters of 1891 was only 3,431,938/. as 
against 6,588,030/. for the corresponding period of 1890, 
and 7,698,657l. for the corresponding period of 1889. 
The trade with Japan fell from 3,189,216/. for 1890 to 
2,223, 2671. for 1891. A member of the largest dry goods 
importing firm in the United States, Messrs. Marshall, 
Field, and Co., made the statement at the meeting of 
the Society of Arts above referred to, that the imports by 
his firm from Great Britain for the year 1891 would show 
an increase over the year previous. 

At Chicago the British exhibitor will be allowed to sell 
his machinery, or whatsoever he may have on exhibition, 
for delivery after the Exposition is over, transferring it 
by a bill of sale to the purchaser, who will then have to 
go to the Custom Office on the grounds, and pay the duty 
before he removes his purchase, which 1s a decided ad van- 
ap for the foreign exhibitor. If there is Wp gong) that 
will operate in bringing about the lowering of the tariff, 
it will be this direct tax which the purchaser has to pay, 
and Chicago being the centre of an agricultural popula- 
tion, its influence is not to be ignored. 

Again, countries where Great Britain has almost a 
monopoly of the sale of manufactured goods have 
accepted the invitation to send their products to the 
Chicago Exposition, and from these countries there will 
be a large number of visitors. So that it is not alone the 
market of the United States, though this is England’s best 
market, which the British manufacturer has to look to, 
but the markets of the rest of the world for which the 
United States will sooner or later enter into competition, 
and the British manufacturer must exhibit in Chicago to 
show wherein he is superior, if at all, to the manufac- 
turer of the United States. The manufacturers of other 
countries have already seen this point, and are making 
strenuous efforts to have a greater exhibition of their 
manufactures than has been gathered together on any 
previous occasion. 

In the Yorkshire Post of the 29th ult., the British 
manufacturer was reminded that he has other causes to 
look to than foreign tariffs, for the present depression in 
trade, “‘ changes of fashion,” says this article, ‘‘ and the 
great efforts which have been made by the Roubiax, as 
well as the Scotch manufacturers, have diminished the 
demand for the dress goods, for which Bradford used to 
be so famous, and Bradford manufacturers will therefore 
probably find further outlet for their enterprise in direc- 
tions less susceptible to the passing influence of fashion.” 

Yours truly, 
Rosert 8S. McCormick, 
Official Representative to Great Britain. 


Russia 
Spain 





CAPITAINE’S OIL AND GAS MOTORS. 
To THE Epriror OF ENGINEERING. 

Srr, —After I invited ‘‘ Engineer” to convince himself 
about Capitaine’s engines, and to ascertain whether my 
statements are correct or not, I do not understand why 
he keeps on arguing about an engine which apparently 
he does not know, instead of putting it to a test as I 
have invited him to do. 

Further, I do not see how on earth my supposed want 
of knowledge of other gas engines could influence the 
working of Capitaine’s engine. 

I only see from the letters of ‘‘ Engineer” that his 
arguments are not made from the technical point of view, 
but that he systematically runs the engine down, because 
it happens to be a ‘‘ foreign make,” and to make the matter 
more emphatic he makes rather sweeping remarks about 
English engineers in general. 

T am, however, glad to state that my dealings with 
English engineers have impressed upon me a high opinion 
of English engineers in general, and I have especially to 
thank those gentlemen whom, up to the present, I have 
dealt with, and who, untike ‘* Engineer,” after seeing and 
trying the engine, have judged it according to its tech- 
= value, regardless whether it was ‘‘home or foreign 
made.” 

As matters stand now, I see no sense in carrying on a 
useless correspondence, as I have given ‘‘ Engineer” 
every chance to come forward; I inclose testimonial 
given by the superintending engineer of the South 
Metropolitan Gas Company, and consider the correspon- 
dence closed on my side. 

I am, Sir, yours very truly, 
Leor. Toicn. 

Liverpool, January 26, 1892. 


To THE Ep1tor oF ENGINEERING. 

Sin,—-Respecting the capabilities of the above published 
in your journal of recent date, I think in the interest of 
even those enga in the same struggle, viz., to produce 
a good commercial and easily whee | petroleum motor, 
that such extraordinary statements as to consumption 
both in this and the gas engine should be verified or the 
authenticity of one be vouched for, as people in the very 
foremost rank of gas engine making have not been aslee 
since the last authentic trial by the Society of Arts, whic 
gave 22.6 cubic feet per brake horse-power per hour, but 
are atill a long way from 17 cubic feet as the Capitaine is 
credited with. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 


Novemser, 1891. 


) 


DeceMBER, 1891. 


January, 1892, 


. 


Notre.—Each vertical line oe a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 


1l. in all other cases. The price of quicksilver is 


3d bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 


eavy steel rails are according to Middlesbrough quotations. 





The sooner this engine is taken to task and its merits | verified in any way, 
0) 


proved the better. 
_ Without troubling you further, but apologising for ask- 
ing your attention to this matter, 
I remain yours truly, 
HERBERT WALTER. 
Manchester, January 26, 1892, 


To THE Eprtor of ENGINEERING. 
Str,—I have only just noticed the discussion in your 
a on this subject, and hope I am not too late. Mr. 
olch’s figures are undoubtedly wrong, no such results 
could be shown either by his engine or any one else’s at the 
present time, but one never knows what economy may be 
reached even in gas engines. Mr. Tolch, however, errs in 
good company ; as to my knowledge, a well-known firm of 
engine makers recently had an order placed with them 
or a small engine (1 horse-power nominal) and they 
omeneet amongst other things a gas consumption of 
7 cubic feet per indicated horse-power per hour! I ask 
your readers to note particularly the size of engine and 
the gas consumption. 


Yours wey. 


UGH CAMPBELL. 
Halifax, January 30, 1892. 


To THE EprTor or ENGINEERING. 
Str,—Perhaps Mr. Tolch will kindly send you for pub- 
lication full particulars of the trial at which such an 
excellent result as 17 cubic feet per brake horse-power was 
obtained. One would like to know how long the trial 
lasted, whether the gas meter was a standard one or 


what sort of brake was used, and 
what the indicated horse-power was ? 
| These are important matters, especially as regards the 
| meter if the trial was only a short one. The gas consump- 
| tion during work is of little value with such a comparison, 
as we have no proof whatever that the engine was work- 
ing at full power during the time the consumption was 
measured. A brake trial of five or six hours with a per- 
fectly accurate meter and counter is the only one the 
figures of which can be absolutely relied upon. 
| The results at the Society of Arts trials were, Atkinson 
| 22.14, Crossley 23.87 cubic feet per brake horse-power per 
hour, and I can hardly believe, without some more deti- 
nite evidence, that this motor has diminished the con- 
or by nearly 25 per cent. 
Will Mr. Tolch give facilities for a test of his engines ? 
That would soon settle matters. 
Faithfully pm 
ee. T. Hupson BErARE. 
University College, London, January 23, 1891. 





_ Rawpon Sgwerace.—A Local Government Board 
inquiry was held by Colonel Ducat, R.E., on January 27, 
into the application of the Rawdon Local Board for the 
issue of a provisional order to take land compulsorily for 
sewage disposal — There was opposition from 
the owners of the land. It is Ye tpn to sewer the whole 
district of the Rawdon Local and __ the sewage 
by chemical precipitation, followed by filtration through 
land. The area of land required to be taken is 164 acres. 
The cost of the works is estimated at from 8500/. to 
10,000. Mr. W. H. Radford, C.E., of Nottingham, is 
| the engineer tothe scheme. 
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PISTON RING 


TURNING MACHINE. 


CONSTRUCTED BY THE RICHARDS MACHINE TOOL COMPANY, LONDON. 

















THE machine which we illustrate on this page is one 
of a number of special tools now being brought out by 
the Richards Machine Tool Company, of Suffolk 
House, Laurence Pountney Hill, London, more parti- 
cularly adapted to locomotive building, the subject of 
our notice being intended for the aa and cheap pro- 
duction of piston rings, whilst at the same time its 
makers claim greater perfection of work is secured. 
The machine we illustrate is intended for producing 
rings of from 12in. to 24 in. in diameter. As shown in 
our engraving, Fig. 1, itis based on the vertical boring 
machine, the table of which is driven by accurately 
cut worm gearing running in an oil bath. The power 
is exerted directly under the cutting tool, and as the 
table has a spindle 8 in. in diameter and an outer 
bearing 16 in. in diameter to take the vertical thrust 
of the tools, much heavier cuts can be taken than if 
the work was done as usual in a 12-in, to 15-in. lathe, 
whilst the great rigidity thus secured, prevents any jar 
that produces tool marks on the work. The whale of 
the tools required for finishing the rings are mounted 


























on a turret head, and the four operations of producing 
a ring are shown in Figs. 2, 3, 4, and 5. 

In Fig. 2, the first tool is shown roughing out the 
upper surface of the ring casting. The tool is fed 
across by having the tool saddle on the frame. The 
saddle is then moved against an adjustable stop, which 
determines the diameter of the ring ; when the opera- 
tion shown in Fig. 3 follows. The roughing out tools 
are brought into position, and the inside and outside 
are turned down a short distance. Fig. 4 is a similar 
operation, a light cut being taken inside and outside, 
to size the ring accurately ; after which, in Fig. 5 is 
shown the cutting off tools in parting off the ring, and 
thereby completing it. The operations are then con- 
tinued until the ring casting is turned away. The 
ring castings are recommended to be made from iron 
patterns, carefully turned so as to produce accurate 
castings. It is also a saving in iron to cut away the 
ring between the bosses for the holding-down bolts. 

The various feed motions have been arranged with a 
view to economising time, and to this end a clutch is 








fitted, which on being thrown into gear doubles the 
rate of feed for the finishing cuts. In all six changes 
of feed are provided, whilst the table has four rates of 
speed. 





INDUSTRIAL NOTES. 

TueE dispute on the Tyne, arising out of a disagree- 
ment between the pre me and the engineers as to the 
particular work which each trade should perform, 
more especially in connection with some ships now 
in course of construction at Messrs. Palmer’s yard at 
Jarrow, eventuated in a strike on Saturday last, when 
from 5000 to 6000 men were more or lessinvolved. The 
firm, it appears, rather favour the contention of the 
plumbers, while the engineers contest it. Whatever the 
merits or demerits of such a dispute, it is lamentable 
that a gigantic strike should take place because two sec- 
tions of workers cannot agree as to the precise class of 
work which each body should perform. But there is 
also mixed up with the dispute the question of over- 
time, which has already evoked a good deal of conten- 
tion in the various districts of the Tyne, the Tees, and 
the Wear. The immediate cause of the cessation of 
work was the giving of notices by the employers of 
their intention to discharge or suspend 25 per cent. of 
the employés, unless an arrangement was effected be- 
tween the belligerent parties. The union thereupon 
resolved that the whole of the men should tender their 
notices, and not resume work until the employers’ 
notices were withdrawn. At subsequent meetings the 
men determined to continue the strike unless the over- 
time question was satisfactorily arranged, that is that 
each io should stand by itself in the matter of over- 
time. The workmen on the Tyne are not favourable, 
as a rule, to ‘outside interference,” indeed they 
resent it, but in this case Mr. John Morley, M.P., one 
of the members for Newcastle-on-Tyne, was ap- 
proached with a view to an amicable settlement. The 
strike, if prolonged, must affect most of the industries 
of these busy districts, and throw out of work thou- 
sands of men in no way mixed up in the original 
quarrel. If the men believe in arbitration, as they pro- 
fess to do, here is a case in which it ought to be re- 
sorted to. 

In the various districts throughout Lancashire, 
where engineering industries are carried on, there is 
no material change in the conditions of trade. In 
most departments a fair amount of industrial activity 
is maintained; but, with the exception of certain 
branches where specialities are produced, there 
appears to be no great weight of business coming 
forward. The prospects, therefore, are not deemed to 
be very satisfactory. Nevertheless there is no great 
increase in the number of men out of work in any of 
the engineering branches of trade, or in the allied 
industries. Some uneasiness was manifested last 
week in consequence of the sudden changes in the 
prices of Glasgow warrants, but considering all 
things the condition of the iron trade in Lancashire 
was remarkably steady. Merchants were ready to 
sell at lower prices, but makers, as a rule, held firmly 
by the recent rates. In the finished iron branches of 
trade very little business was being done, and the 
prices were inclined to be weak. The Lancashire 
engineering trades are remarkably free from labour 
troubles at present, whatever may eventually result 
from the contest on the Tyne as regards the overtime 
question. Gradually the 53 hours per week system is 
making progress, in most cases without any severe 
friction. 





The statistics of the output of iron and steel and 
the average selling prices, as reported to the North of 
England Board of Arbitration, show that there was a 
steady decline in prices, from 5/. 17s. 10d. per ton to 
51. 10s. 9d., the falls being in regular succession of 
about 2s. per ton in each two months. On the other 
hand, the output increased from 38,928 tons to 45,091 
tons, but in the six months, March to August inclu- 
sive, the average output varied but little, the highest 
average for each two months being 42,871 tons, while 
the lowest was 42,159 tons in July and August. It 
is expected that the next ascertainment will show a 
slight reduction in the output, and possibly also in 
the average rates, and consequently in the amount of 
wages. But this is not certain. 


In the Sheffield and Rotherham district trade is 
busy in all departments of railway work and material, 
not only at full time, but with considerable overtime 
in many instances. The general staple trades in Shef- 
field are reported to be dull, but not to the extent of 
causing any serious loss of employment to the workers. 
The cutlery trades are less active, there being fewer 
sales of any consequence than towards the close of last 
year. The effects of the McKinley tariff are being felt 
not only in the United States, but in the central 
American and other States, especially in Brazil, Cuba, 
and other countries which have taken advantage of 
the reciprocal clause in that measure. Bessemer 
material is in good demand in the district, large pur- 
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chases being reported, but the prices remain at the 
recent rates, No serious labour disputes are disturb- 
ing the district, nor are any such yon 4 threatened at 
the present time. The absence of such disputes is an 
indirect evidence of the existence of fair conditions of 
employment. 





In the North Staffordshire district the condition of 
the iron trade is far from being unfavourable, com- 
ne to what it was some months ago. The business 

eing done is sufficient to keep the mills running with 
almost uninterrupted regularity. The tone is fairly 
good in the district, stocks are low, and prices are 
fairly well maintained. Makers prefer the hand-to- 
hand orders, rather than accept lower prices to stimu- 
late orders, though purchasers are to some extent 
holding back. 

In the Wolverhampton district orders for manufac- 
tured iron are coming in fairly well, the works as a 
rule running four or five days a week, in some cases 
even more. For bridge and girder plates there is a 
tolerably good demand, but for boiler plates and sheets 
the demand is not so good. Bars, hoops, and strips 
find a ready sale. Labour questions are quiet, which 
is always a good sign, especially when ra» is tending 
downwards, as at present. 

The conditions of trade in the Cleveland district are 
not easy to portray at the present moment. In most 
branches of the finished iron and steel departments the 
manufacturers are well supplied with orders, with the 
exception of railmakers, in which branch the manufac- 
turers cannot realise the rates demanded. In other 
cases the quotations are well maintained. Shipbuilding 
is busy in the various districts, and the engineerin 
branches are tolerably active. But the he an 
others are slack, and many men are out of work, both 
furnacemen and ironstone miners. Cleveland feels 
every pulsation of the Glasgow market, and the recent 
movement in prices has had a bad effect in Middles- 
brough, and elsewhere in the district. There are 
fewer furnaces in blast by eleven than there were a 
year ago, only 89 being now in blast, 54 on Cleveland 
and 35 in hematite iron. Three furnaces were put out 
in December last as compared with November, two of 
which were engaged in making Cleveland iron. Not 
only are many men out of employment, but many are 
working short time. Great distress is said to prevail 
in many places, and appeals are being issued for 
assistance. The men think that much of the disorgani- 
sation of trade is due to the speculations at Glasgow, 
and they favour legislative interference in the lines of 
the Bill of last year, 





Some progress is being made in the effort to intro- 
duce a national sliding scale for the regulation of iron 
and steel workers’ wages. The difference of 6d. per 
ton between the North of England scale and the 
scale of the Midland Wages Board, often led to dis- 
agreements, although they were generally arranged in 
an amicable manner. ‘The sheet scale seems to be 
having a decided success, although at first there was a 
little Mistlen. With the consolidation of the scale we 
shall have fewer disputes in the ironmaking districts 
in the future. 





The inquiry by the Labour Commission has been 
continued for some time past, the latest witnesses 
being for the most part miners and representatives of 
the coalowners. Questions of wages, hours of labour, 
employment of unskilled labour in mines, were the 
principal subjects upon which the various witnesses 
were examined, The witnesses represented various 
coal districts in Lanarkshire, Staffordshire, and South 
Wales. It isscarcely possible to arrive at any definite 
conclusion upon many of the points raised, as the 
statements made were ex parte, very little cross- 
examination taking place. Indeed the Commission 
seems deficient in this particular. The evidence must 
therefore be taken for what it is worth. The test of its 
value will come when the report is prepared, at which 
time there will be considerable discount in most cases. 

The Royal Commission on Labour have decided to 
appoint six sub-commissioners to make an exhaustive 
inquiry into the condition of the agricultural labourer. 
It is more than fifty years ago since any such inquiry 
was instituted, the reports made in 1840-41-42 being 
the chief sources of information as to the condition of 
the agricultural labourers even to this day. Inciden- 
tally a good deal of information upon the subject was 
elicited during the inquiry into the question of ‘ agri- 
cultural gangs,” more particularly affecting women and 
children, and also during the inquiry into the depres- 
sion affecting agriculture some years ago. As both 
political parties are courting Hodge just now it is 
possible that the labourer may obtain some substantial 
advantages from the inquiry now to be instituted, 
more particularly as regards cottage accommodation 
and allotments. Much will depend upon the thorough- 
ness of the investigations made, and the field over 
which the inquiry will be instituted. 


The lockout and strike in the Bristol boot and shoe 





trades has exercised the minds of both parties very 
considerably during the past week, with the result 
that steps were taken to effect a settlement, so as 
to terminate the disastrous dispute. The worst of it 
is that there were indications of the dispute extending 
if some arrangement could not be effected. The whole 
trade has been going through an acute crisis, through 
the changes from a domestic system of working to the 
workshop system. Such a great change could not be 
effected without some friction. On the whole it has 
been accomplished with but little difficulty, considering 
all the circumstances. The increased use of machi- 
nery is one result of the great changs. 





Tne National Union of Sailors and Firemen have to 
face a difficulty arising out of a vote of the executive 
meeting held a fortnight ago. For a long time the 
union had been subsidising a paper called Seafaring 
to the extent of 28/7. per week. The executive decided 
to stop the supplies, and did so. But they agreed to 
support a new paper, more under their own control. 
The result has been to bring about a bitter attack 
from the editor of Seafaring, who considers that he 
has been badly used. It is possible that some law 

roceedings will arise out of this dispute. Another 
et paper, now defunct, has resulted in a criminal 
libel prosecution against the editor over a trade ques- 
tion. The legal profession has rather the advantage 
in these disputes. 


In the absence of direct labour disputes just now 
the new Labour Party are endeavouring to capture 
seats on the County Councils, School , ae, and 
other local bodies. Quite a large number of candi- 
dates are running in London and elsewhere. The 
inclusion of a few of such members will exercise a 
good influence if the successful candidates are mode- 
rate and prudent, as indeed in most instances they 
have been. But impracticable proposals will result in 
a reaction, 

The Labour Party in Australia are hopelessly split 
into sections, as it was anticipated it would be in 
Industrial Notes at the time of the election. The 
members of the Labour Party have managed to offend 
both sides, and their own constituents as well. They 
are not agreed over txe question of protection, nor 
over the question of federation, nor over some aspects 
of the labour question. The fact is that a labour plat- 
form is in itself too seetional to constitute the basis of 
a party. 


The miuers of Spain have been trying their hands at 
a strike, with the result that they brought about 
energetic interference on the part of the Government, 
or those responsible for public order in the locality 
where the strike occurred. <A strike on a large scale 
requires a good deal of discipline and organisation, in 
neither of which have the Spanish miners had much 
experience. They think that they can rush a strike 
and force a settlement, but the experience of English- 
men is that, as a rule, this is impossible. Once ina 
way the policy may succeed, but it can seldom be 
repeated. 





In view of the fact that the National Federation of 
Miners have resolved to restrict their measure to 
persons under twenty-one years of age, as regards the 
eight hours in mines, the promoters of the original Bill 
have decided to reintroduce their measure in the com- 
ing session, prohibiting all work in mines for more 
than eight hours in every day of twenty-four hours. 
The same names are on the back of the Bill as during 
last session. With the more recent pledges in sup- 
— of the measure, pressure will be used to get up a 

ebate. 





The Dockers’ Union has been little in evidence for 
some time past, even the propagandist movement in 
the agricultural districts has been allowed to drop into 
the background. Their officials are too busy elec- 
tioneering just now to have any time to spare upon 
labour disputes. Butsome of the points of the Carron 
Wharf dispute remain behind, in the shape of prose- 
cutions. 





The recent applications to the Courts to restrain 
trade union officials from the issuing of notices is 
quite a new departure in trade disputes. The law of 
conspiracy used to be resorted to sometimes, but not 
against the publication of notices. The use of black- 
lists was often the cause of legal action, but it was 
instituted by the men whose names appeared in the list. 





The new scale of payment at Her Majesty’s dock- 
yards appears to give general satisfaction, if one can 
judge by the absence of complaint. The shipwrights 
may not be quite satisfied, but the labourers generally 
will be better off. The pension scheme is not generally 
regarded by Government employés as a sufficient com- 
pensation for the lower rates of pay. 





The miners at Lord Rosslyn’s collieries having re- 
fused to return to work until their grievances are 











redressed, the coalowners of Fife and Clackmannan 
have resolved to withdraw the compromise recently 
offered of 74 per cent. reduction, and to enforce 15 per 
cent. reduction in accordance with their original 
notices. Lord Rosslyn’s colliers have been on strike 
nearly seven weeks, and the Clackmannan men came 
out in the early part of last week, the Fifeshiré men 
threatening to follow their example. For a long time 
past there _ es been considerable friction in those dis- 
tricts, and efforts have been made to induce the miners 
to act in concert, and to resent the strike at certain 
collieries. Even at the last moment a considerable 
section were averse to the strike, some of the leader: 

recommending delay, others opposing it. 

The ballot of the Durham miners has miscarried, 
some of the lodges having returned the ballot papers 
unopened, It appears that the executive of the 
Miners’ Federation put before the members three pro- 
positions, namely, the acceptance of the proposed 
10 per cent. reduction; reference of the whole ques- 
tion to arbitration; and, thirdly, to empower the 
Federation Board to effect such a settlement as the 
Board deemed fit and proper. The men decided that 
a fourth alternative should be included, namely, the 
right to refuse each and all of the proposals. The 
association decided to issue new balloting papers with 
the latter alternative, the votes to be returnable on the 
8th inst. 

The strike at the Malago pit, near Bristol, is not 
yet settled, although the men have been out about 
eleven weeks, the pit meanwhile being idle, except 
to keep the workings, machinery, gear, &c., in work- 
ing order. Some women who had taken part in the 
noisy demonstration were fined at the Bristol police 
court for assault and intimidation, and others were 
bound over to keep the peace for six months. 

Notices have been issued in the Cumberland mining 
districts of 15 per cent. reduction in the wages of men 
working underground, and of 5 per cent. for all sur- 
face workers. At a large meeting of the men it was 
resolved to resist the reduction, and the federation was 
called upon to hold a meeting to consider what action 
should be taken to withstand the reduction. As the 
federation have all along declared against any reduc- 
tion it is expected that a strike will be resorted to in 
this instance. 

In the Forest of Dean the coalowners have issued 
notices for a reduction of 74 per cent. in the rates of 
wages. Its close proximity to South Wales and Mon- 
mouthshire will tell against them if a trial of strength 
takes place, especially as South Wales has agreed to 
areduction. But the National Federation of Miners 
have pledged themselves to resist any and every re- 
duction, so that there is a probability of a struggle 
both in the Forest of Dean and in Cumberland, Other 
districts will closely watch the course of events in 
those districts. 

The Coalowners’ Association does not take kindly to 
the proposed conference, as suggested at Stoke, on the 
wages question, the minimum ey of coal, and some 
other matters. It is suggested in some quarters that 
the association should refuse to agree to a conference 
where any proposal to fix prices should be broached. 
It was indeed scarcely good policy for the Miners’ 
Federation to enter into such a subject, as it is not 
altogether within the province of a trade union to make 
an attempt to fix the prices of commodities. It were 
better to leave it alone. 

The eight-hours question is gainmg more converts in 
the mining districts ; both members and candidates 
are pledging themselves to support such a measure. 
Doubtless the strength of the vote will be challenged 
in the next session, if any opportunity for a debate on 
the subject can be obtained. 





H.M.S. ‘‘GRAFTON.” 

ON Saturday last was launched, from the historic 
slip whereon the first British ironclad was built, one 
of those handsome cruisers which form so notable a 
part of the ‘‘ Hamilton programme.” This vessel, the 
Grafton, and her sister ship the Theseus, the latter 
now in course of construction on an adjoining slip, 
bear names which have both glorious records in the 
annals of the British Navy, and appropriately have 
their birthplace on that spot from whence, in times 
past, so many of England’s noblest ships first breasted 
the water. It will be remembered that the Thames 
Iron Works and Shipbuilding Company secured con- 
tracts for three vessels out of the number provided for 
by the Naval Defence Act. Two of these were the 
cruisers already mentioned, whilst the third was the 
cruiser Blenheim, launched in July, 1890. The latter 
is a larger vessel than either of the two former, being 
15 ft. longer, 5 ft. broader, and of 1650 tons greater 
displacement. There is still greater disparity in the 
propelling machinery, for whilst the contract power of 
the Blenheim was 20,000 indicated horse-power, that of 
the Grafton is but 12,000 indicated horse-power. It will 
be as well, however, to give here the chief elements of 
design of the ship more particularly under notice. 
The length is 360 ft., the breadth 60 ft., the draught 
of water 23 ft. 9in., and the displacement 7350 tons. 
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The machinery is by Humphrys, Tennant, and Co. 
the engines 


,/upon it the masts are stepped. Each of the sup- 


being of the now ordinary vertical three-| ports for the two 9.2-in. guns, forward and aft, con- 


stage compound type with a crank to each cylinder. | sists of a massive tube about 26 in. outside diameter, 


The diameters are 40 in., 59 in., and 88 in., 
3 in. stroke. 
so we do not 
There is one set of en 
propellers ; whilst in the Blake and Blenheim class 
it will be remembered that there are two sets of en 
to each shaft. 
diameter and 9 ft. 10 in. lon 
being 155 lb. to the square inch. The chief arma 
ment will consist of two 9.2-in. guns, one placed for 
ward and the other aft on the upper deck and pro 
tected by shields. 


y 4 ft. | which extends through the protective deck down to the 

As the machinery has not been fitted | magazines, and up which the ammunition is brought. 
propose to say much about it at present.| This is partly surrounded by a cylinder of 7;-in. 
gines to drive each of the two) plating about 9 ft. in diameter, which serves as a sup 


" | port to the mounting. There are also at each side two 


D ines | shell hoists which pass through the slope of the pro- 
There are to be eight boilers 16 ft. in| tective deck to the shell-rooms below. 


The main deck 


g; the working pressure is of wood, having steel stringers about 3 ft. 3in. wide. 


| The main deck beams are of T bulbs 8 in. deepand 5 in. 


-| horizontal flange amidships and 7 in. deep forward 
- | and aft. 
There are also ten 6-in, quick- 


The spring of the deck is9 in. in the width 
| of the ship. The upper deck beams are of T bulb 8 in. 


firing guns, and sixteen quick-firing guns of smaller | deep and 5 in. on the flat, excepting under the 9.2-in. 


calibre. 
charges. The coal endurance is to be 10,000 miles 
10 knots speed. 


There will also be four 14-in, torpedo dis-| guns where the vertical flange is 9 in. deep. On the 
at| bow and quarter, the side is pierced for 6-pounder 


| quick-firing guns, and there are two search light com- 


As we had an opportunity of making a rapid sur- | partments on each side of the main deck. ‘The sup- 


vey of the ship we will give a few particulars of | 
some notes taken very much at random. Commencing | 
at the after end of the ship and descending to and about 4 ft. apart. 


—_ for the mountings of the 6-in. guns on the upper 
eck consist of two webs of plating about 5 ft. deep 
These consist of 4-in. plating 


the platform deck, we have beneath only flats for | and are strongly supported by vertical Z irons and 


stores, &c. Creeping aft we discover what is one | angles rivete 


of the most interesting features of the ship, namely, 
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the rudder-head, shown in Figs. 1 and 2. The 
rudder is of quite fashionable dimensions, being of 
large area, and to borrow an expressive phrase which 
we owe to a Portsmouth wherryman—‘‘ very much 
balanced.” With this type of rudder there are neces- 
sarily but two points of support and attachment, one 
being in the nature of a footstep bearing far below 
water, and supported by a long outstretching arm, 
whilst the other is of the nature of a collar bearing 
inside the ship and fairly accessible. The rudder is 
therefore chiefly supported by the latter and is hung 
from a head consisting of a massive steel casting. 
This forms a collar projecting on the rudder stem, 
which is very short, as the whole of the gear has 
to be kept below the protective deck. Corre- 
sponding to the collar on the crosshead there 
is a roller path, firmly built into the structure of the 
vessel, and between the two are rollers. These rollers 
are all connected together so that they move at a unt- 
form speed. To this end their spindles are fixed in 
bearings on a movable carriage, which consists of a 
disc pierced with an opening for each of the rollers, 
and with a central aperture for the rudder shaft. The 
thickness of this disc is naturally less than the dia- 
meter of the rollers. The connection between the 
rudder and the steam steering engine is by a right and 
left handed screw, and the engine is placed close to the 
rudder-head. There will be, of course, alternative 
hand gear. At this part of the vessel the protective 
deck is well seen. It extends the whole length of the 
ship from stem piece to stern frame. It has a maxi- 
mum thickness of 5 in. in those parts where the greatest 
protection is required, and tapers to 2 in. forward and 
aft. The 5-in. parts are made up of two thicknesses 
of 1}-in. plates, and one thickness of 2h-in. plates. 
The deck beams are of angle bulb, which, in the 
midship part, have a 9-in. vertical flange and 34-in. 
horizontal flange, whilst in the forward and after 

arts the depth is 7in. There is a beam to every 
roe and there are gusset plates for additional 
attachment of beams and frame. The frames are of 
Z section, being 34 in. by 6 in. by 3in., the latter 
being the reverse flange. The plating is 15 lb. above 
the water line, the sheer strake being doubled, and 
22.5 lb. below the water line, but the skin is” doubled 
over a great part of its area, all the bow being flush 
on the outside. The double bottom extends over the 
whole of the machinery and magazine spaces. The 
inner keel plate is ;4, in. and the outer fin. The ver- 
tical web is }in. thickness. To the extent of the 
inner bottom there are four longitudinals on each side 
of the keel, two of which are water-tight and two not. 
All openings through the protective deck are protected 
by cofferdams. The protective deck serves as a 


foundation for structures subject to heavy stress, and 
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to the plating closely together. The 


casemates for the 6-in. guns on the main deck consist 
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of a 6-in. curved shield worked into the side of the ship. 
The ends are placed some distance, about 3 ft. 6 in., 
inboard and the curve is sufficient to make the shield 
project about 1 ft. 9in. to 2ft. outboard. This 
armoured part is composed of a single plate, the port 
being formed by the plate being cut away and bent 
inwards on each side of the port, in a manner that well 
illustrates the advance that has been made durin 
recent times in the working of these thick stee 
plates. The guns are inclosed in converging walls 
of plating made up of two thicknesses of 1-in. 
plate, or 2in. total thickness. The attachments of 
the casemates to the decks above and below are very | 
secure, and comprise some difficult and costly work, | 
the angles, by which the attachment is made, being | 
fastened to the deck beam by means of deepening the | 
flanges, which are brought down below the beams and 
are bent to the shape of the bulb. The tops of the | 
engine cylinders will be above the general level of the 
protective deck, and therefore above the water line. | 
An armoured coaming backed with teak has accord- | 
ingly been provided. This is 6 in, thick, about 5ft. 6 in. | 
high, and slopes back about 6 ft. Armoured gratings 
are fitted where required at openings in the usual way. 
The conning tower is not yet in position, but will be 

laced forward. It will have 12-in. compound armour. 

t is supported by a steel tube about 2 ft. in outside 
diameter, and through which the communications for 
telegraphs, firing, &c., will be carried. This tube is 
carried down to the armoured deck, and is surrounded 
by a casing about 9 ft. in diameter, and is strengthened 
by Z bars 34 in. by 1 ft. by 34 in. 

It may be of interest to state that the Thames Iron 
Works and Shipbuilding Company have built more 
vessels for the British Navy than any other firm. 
When one remembers how flourishing an industry 
shipbuilding was on the Thames in times past, it is 
sad to think how nearly it has passed away to other 
centres. This, of course, is largely due to what may 
be described as natural causes, but the movement was 
undoubtedly hastened by events for which those em- 
ployed in the building of ships had themselves alone 








Thames Iron Works still struggling, and struggling suc- 
cessfully, to keepa part of the shipbuilding industry on 
the metropolitan river ; but it is a pity to see that the 
struggle has been carried on under conditions which so 
nearly repeat those of twenty-five to thirty years ago. 
During the time that the Grafton has been in progress 
the gates of the Thames Iron Works have been picketed, 
and the workmen employed have gone in danger of 
personal injury ; so aa so that they had to be 
domiciled within the precincts of the yard. This is the 
more indefensible as the management of the company 
have made a real attempt to improve the status of their 
workmen. Since Mr. Arnold Hills has been at the 
head of the company, he has never lost sight of the 
wider responsibility of his position, and though his 
best efforts have been too often thwarted by those for 
whose advantage they were directed, he has not 
slackened in his exertions. The quality of the work 
which has always been turned out by the yard has 
stood him in good stead, but it isa difficult matter to 
place contracts to keep so large an establishment in 
work ; and unless the men do something on their part 
to help, or at any rate unless they cease to thwart the 
management by purely factious opposition, it is little 
than can be effected. Lord George Hamilton has 








to blame. - It is satisfactory, therefore, to find the 





publicly stated the high esteem in which the company 










is held at the Admiralty, by reason of the excellence 
of the work turned out, and it is a pity that a yard 
which has built such vessels as the nbow, the Sans 
Pareil, the Blenheim, the Grafton, and the Theseus, to 
name those of quite recent construction, should not 
be loyally supported by all those in its employ. 





Coat-WASHING AND SEPARATING PLANT: ERRATUM.— 
By a typographical error the capacity of the works at 
Zollern, near Dortmund, described in our last week’s 
issue on page 132 ante, was given as 80 tons daily instead 
of 800 tons. The capacity of the works was fixed for 
treating 80 tons of coal from the pit per hour. 





CATALOGUE: VENTILATING APPLIANCES. — We have 
received from the Climax Ventilating Company, of 15, 
Great George-street, Westminster, a copy of their cata- 
logue of ventilating appliances. It contains a large 
number of illustrations of ventilators applied to buildings 
in many different ways, and concludes with an article on 
ventilation, giving very numerous formule to aid in deter- 
mining the amount of apparatus required under different 
circumstances. 





Sewace PuriricaTtion Works AT Sate.—An inquiry 
was held at Sale, near Manchester, on the 21st ult., by 
Mr. R. G. Walton, C.E., who has recently been appointed 
one of the inspectors of the Local Government Board. 
The application was from the Sale Local Board for power 
to purchase additional land and erect a pumping station 
and large sewage purification works for the treatment of 
the sewage of Sale by the polarite and ferozone process 
of the International Water and Sewage Purification Com- 
pany, Limited, of Westminster. The works will be of very 
considerable extent, and will include 2300 square yards of 

larite filter beds. The plans have been prepared by 

r. McBeath, the surveyor to the Local oy Mr. 
Charles H. Beloe, the consulting engineer of the Inter- 
national Company, gave evidence that the plans were 
admirably adapted to carry out the process of the com- 
pany. The inspector stated that he was well acquainted 
vith the process, and considered it the best in existence, 
After these remarks there is little doubt that the sanc- 
tion of the Local Government Board to the proposed 
works will be speedily obtained. 
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A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morretay. 

(Continued from page 122.) 

A.D. 1785.—Marum (Martin Van), a Dutch electrician 
who had, in 1776, taken the degree of M.D., at the Aca- 
demy of Groeningue, constructs for the Teylerian Society 
at po Aes Meaty with the assistance of John Cuthbertson, an 
electrical machine said to be the most powerful thereto- 
fore made. According to Cavallo (‘‘ Nat. Phil.,” 1825, 
vol. ii., page 194), it consisted of two circular plates of 
French glass, each 65 in. in diameter, parallel to each 
other on a common axis, and about 7} in. asunder. Each 

late was excited by four rubbers; the prime conductor 
con divided into two branches which entered between 
the plates, and by means of points collected the electric 
fluid from their inner surfaces only. 

In Van Marum’s machine the positive and negative 
electricity could only be obtained in succession, but Dr. 
Hare, of the University of Pennsylvania, remedied this 
by causing the plates to revolve horizontally. The ma- 
chine was so powerful that bodies at a distance of 40 ft. 
were sensibly affected ; a single spark from it melted a 
leaf of gold and fired various kinds of combustibles: a 
thread became attracted at the distance of 38 ft., anda 
pointed wire was tipped with a star of light at a distance 
of 28 ft. from the conductor. 

Descriptions of his machines are given by Dr. Van 
Marum in his letter to the Chevalier M. Landriani, and 
to re. Ingen-houz, both printed in Haarlem during 1789 
and 1791. 

A powerful battery constructed by Van Marum, the 
metallic coatings of which were equal to 225 square feet, 
enabled him to give polarity to steel bars, 9 in. long, 
nearly 4 in. wide, and 5 in. thick, tosevera piece of box- 
wood 4 in, in diameter and 4 in. long ; to melt 300 in. of 
iron wire ;}, in. diameter or 10 in. of zy in. diameter. It 
is said that, during such experiments, the report was so 
loud as to stun the ears and the flash so bright as to dazzle 
the sight. 

Dr. Van Marum also made experiments upon the elec- 
tricity developed during the melting and cooling of 
resinous bodies, which are detailed in the article ‘ Electri- 
city,” “Encyclopedia Britannica,” vol. viii., page 565, 
and likewise upon the effects of electricity on animals and 
vegetables; which are given at es 49 to 51 of the article 
‘* Electricity” in the ‘‘ Library of Useful Knowledge,” as 
well as in ‘* Encycl. Britannica,” vol. viii., pages 602, 603. 

It was also in 1785 Van Marum discovered that electric 
sparks, on passing through oxygen gas, give rise to a 
peculiar sulphurous or electrical odour, which Cavallo 
called ‘‘electrified air,” and the presence of which Dr. 
John Davy, brother of Sir Humphry Davy, found the 
means of detecting.®2 . 

A.D. 1786, — Rittenhouse (David), an American 
physicist and astronomer, who afterwards became F.R.S., 
and succeeded Dr. Franklin as president of the Am. 
Philos. Society, publishes his theory of magnetism in a 
letter to John = at Williamsburg, which is repro- 
duced at folio 178 of vol. ii., old series of the ‘‘ Trans- 
actions ” of the above-named Society. ‘ 

““Were we called upon,” says Renwick, ‘to assign 
him a rank among the philosophers whom America has 
produced, we should place him, in point of scientific 
merit, as second to Franklin alone. . . . .”% ‘ 

A.D. 1786.—Galvani (Aloysio or Luigi), an Italian 
physician, who, at the age of of» Bag was professor 
of anatomy at the University of Bologna, is led to the 
discovery of that important heaneh of electricity which 
bears his name. 

From papers in the ‘ Bolognese Transactions,” noted 
below, it would appear that he had long before made 
many observations on the muscular contraction of fro; 
by electrical agency. Upon one occasiow his wife Lucia 
happened to holding a p's against the dissected 
legs and parts of the spine of a , Which lay in close 
proximity to the conductor of an electrical machine re- 
cently charged by one of Galvani’s pupils. She noticed 
that whenever the dissecting knife touched the muscles 
they were violently convulsed, and, upon communicating 
the fact to her husband, he repeated and extended the 
experiment, and found it necessary to s the electric 
fluid through a metallic substance, in order to develop the 
result first observed. At first the frogs had been hung 
upon a copper hook fastened to an iron railing, but for 
these he afterwards substituted an arc com of both 
metals, and with which he could readily produce the same 
results as were obtainable with an electrical machine. 

Galvani also made experiments to ascertain the effect 
of atmospheric electricity upon the nerves of frogs, He 
connected the latter with rode leading to lightning con- 
ductors erected upon the roof of his house, attaching also 
round wires to the legs of the animals, and found that the 
same violent convulsions appeared whenever lightnin 
was seen, and likewise when heavy storm clouds pasned 
over the house. i : 

The results of his many interesting observations were 
first made public in the celebrated work entitled, ‘‘ Aloysii 


92 See ** Nicholson’s Journal” for March, 1799, vol. ii., 
527; Harris, ‘‘ Electricity,” 62, 90, 171 ; Cuth- 
rtson, *‘ Practical Electricity,” London, 1807, pages 
166, 172, 197, 225 ; Cavallo, ‘‘ Electricity,” fourth edition, 
vol. ii, page 273; ‘Lib. Useful Knowledge,” article 
** Electricity,” page 45; “* Biog. Univ.,”vol. xlii., page 600. 
93 See * s. Am. Soc. of Phila.,” old series, vol. ii., 
173, 175, for Page and Rittenhouse, and vol. iii. for 
ittenhouse and Jones, as well as Rittenhouse and Hop- 
kinson, upon meteors and lightning. 





Galvani de Viribus Electricitatis in Motu Musculari 
Commentarius,” which appeared during the year 1791, 
Therein he expresses the belief that the bodies of animals 
possess a peculiar kind of electricity by which motion is 
communicated through nerve and muscle; positive elec- 
tricity going to the nerve, while negative electricity goes 
to the muscle, and that the muscles represent the exterior 
and the nerves the interior of the Leyden jar, the dis- 
charge being similarly produced by the metal which com- 
municates with both. 

During the year 1796, Galvani’s nephew, the Professor 
John Aldini, of Bologna, author of a very able essay on 
‘*Galvanism,” succeeded in producing very powerful 
muscular contractions upon the heads of oxen and other 
animals recently decapita by introducing into one of 
the ears a wire connecting with one of the battery poles 
and into the nostrils or tongue a wire communicating 
with the other pole. Thus were the eyes made repeatedly 
to open, while the ears would shake, the tongue move, 
and the nostrils dilate (De La Rive, ‘‘ Electricity,” 1856, 
vol. ii., page 489; Louis Figuier, ‘‘ Exposition,” &c., 
Paris, 1857, vol. iv., pages 358, &c.; Pepper, ‘‘ Voltaic 
Electricity,” 1869, pages 287, 288). 

Galvani’s singular experiments naturally attracted 
everywhere the attention of philosophers by whom they 
were repeated and varied, but by none were they more 
assiduously prosecuted than by Volta, who was then a 
professor at the Pavia University, and who, as already 
indicated (A.D. 1775), was led by them to the discovery 
of the voltaic pile and of voltaic or galvanic electricity.%# 

A.D. 1787.—Lomond—Lomont (Claude Jean-Baptiste), 
a very capable French machinist and ‘‘one who has a 
genius for invention,” is the first to introduce a successful 
electric telegraph consisting of but one wire. Of this, 
the following account appears, under date October 16, 
1787, in Arthur Young’s ‘‘ Voyage Agronomique en 
France” (‘‘ Travels”), 4th edition, vol. i., page 79: ‘‘ You 
write two or three words on paper ; he takes them with 
him intoa room and turns a machine in a cylinder case 
on the ef of which is an electrometer having a pretty 
little ball of pith of a quill suspended by a silk thread ; 
a brass wire connects it toa similar cylinder and electro- 
moter in a distant apartment, and his wife, on observing 
the movements of the corresponding ball, writes the 
words which it indicates. From this it appears that he 
(Lomond) has made an alphabet of motions. As the 
length of the brass wire makes no difference in the effect, 
you could correspond with it at a great distance, as, for 
example, with a besieged city or for objects of much more 
importance. Whatever be the use that shall be made of 
it, the discovery is an admirable one.” 

A.D. 1787.—Brard (Cyprien Prosper), French mine- 
ralogist, first observes that some — of axinite (con- 
sisting mainly of silica, alumina, lime, and peroxide of 
iron) me electric by heat. 

A.D. 1787.—Haiiy (Le Pere René Just), native of 
Picardie and member of the Académie Royale des 
Sciences, publishes an abridgement of the doctrines of 
/#pinus (A.D. 1759) under the title of ‘‘ Exposition de la 
Théorie de l’Electricité et du Magnétisme.” He was, 
doubtless, the first to observe that in all minerals the 
pyro-electric state has an important connection with the 
want of symmetry of the crystals, and no proof of the 
extent to which he directed his investigations in that line 
can more readily be had than by consulting the Encyclo- 
pedia articles relative to the pyro-electricity of boracite 
(borate of magnesia), of prehnite (silica, alumina, and 
lime), of mesotype (hydrated silicate of alumina and of 
lime, or of soda), of sphene (silica, titanic acid and lime), 
calamine (silicate of zinc), and of Siberian topaz. 

Haiiy also made the most extensive and accurate ob- 
servations known upon the development of electricity in 
minerals by friction. Detailed lists of the different 
classes of minerals, as well as the conclusions arrived at 
through various experiments, are given in the ‘‘ Britan- 
nica,” vol. viii., 1855, pages 538, 5389, while at pages 
558, 559 of the same work, are to be found accounts 
of his observations on the electricity of the tourmaline 
as well as a description of the different electroscopes em- 
ployed in his many experiments. °” 

A.D. 1787.—Benet (Rev. A.), F.R.S., first describes, 
in the ‘‘ Philosophical Transactions,” the gold leaf elec- 
troscope which bears his name, and which is the most 
sensitive and the most important of all known instru- 
ments for detecting the presence of electricity. It con- 
sists of a glass cylinder which is covered with a projecting 

*4 See “Bolognese Transactions,” for papers dated 
April 22, 1773, and January 20, 1874; Sabine, ‘‘ Elec. 
Tel.,” 1872, pages 16-18; Knight’s ‘‘ Mech. Dict.,” vol. ii., 

ges 936, 937, for extract of report of ‘‘Nat. Inst. of 
France,” J uly 4, 1798 ; Johnson’s **Eneyel.,” 1877, vol. i., 

ge 1510; Bakewell’s ‘‘Electricity,” page 26; Louis 

‘iguier, ‘‘ Exposition,” &c., Paris, 1857, vol. iv., page 
282, &c., and page 298, &c.; ‘‘ Encycl. Britannica,” 1855, 
vol. viii., page 530, and vol. xxi., page 609, &c.; Fahie’s 
“History,” &c., 1884, a 180-185; ‘Phil. Trans.,” 
1793; Miller, ‘‘ History Bhi s. ITI.,” London, 1849, vol. iv., 
page 333; Thomson, **History of Chemistry,” vol. ii., 
pages 251, 252. 
See Ed. Highton, ‘‘ El. Tel.,” 1852, 38; Sabine, 

ed” HR Ry s 10,11; Shaffner, ‘‘ Manual,” 
182, 133; Vail’s “‘ History,” &c., page 121; ‘‘ Appleton’s 
Encycl.,” 1871, vol. xv., page 335. 

9% Gmelin’s}** Chemistry, ” article ‘‘ Electricity,” &c., 
vol. i., page 319 ; Thomas, ‘* Dict. of Biog.,” vol. 1., page 
429; * Encyel. ey Poe nar edition, vol. viii., page 
530; Brard, ‘‘ Manuel du Mineralogiste,” &c. 

®7 See Priestley, ‘‘ History of Electricity,” 1767, pages 
314-326; Gmelin’s ‘‘Chemistry,” vol, i., 319; 
Noad’s ‘“‘ Manual,” pages 27-31; also article ‘ Electri- 
city,” in ‘Library of Useful Knowledge,” pages 3, 54, 





and 56, 





brass cap, made flat in order to receive upon it whatever 
article or substance is to be electrified, and having an 
opening for the insertion of wires as well of a metallic 
int to collect the electricity of the atmosphere. The 
interior of the cap holds a tube carrying two strips of 
gold leaf, in lieu of the customary wires for threads, and 
upon two opposite sides of the interior of the cylinder are 
pasted two pieces of tinfoil directly facing the gold leaf 
strips. The cap is turned around until the strips hang 
parallel to the pieces of tinfoil, so that any electricity pre- 
sent will cause the strips to diverge and make their lower 
ends strike the tinfoil which will carry the electricity 
through the support of the cylinder to the ground. 

Some of his experiments with the electroscope on the 
electricity of sifted powders, upon the electricity of the 
atmosphere, &c., are recorded at pages 564 and 566 of 
the ‘‘ Britannica,” vol. viii., and at page 56 of “‘ Library 
of Useful Knowledge.” 

Mr. Benet also invented the electrical doubler, de- 
signed to increase the small quantities of electricity by 
continually doubling them until visible in sparks or until 
the common electrometer indicated their presence and 
quality. It consists of three plates of brass illustrated 
and explained at Fig. 9, page 20, vol. i., of Prescott’s 
‘Electricity and the Electric Telegraph,” 1885 edition, 
wherein it is stated that, in forty seconds, the electricity 
can thus, by continual duplication, be augmented 500,000 
times. 

At page 105, i. and ii. of his ‘‘Rudim. Magnetism,” 
Snow Harris mentions the fact that in some of his experi- 
ments Mr. Benet employed a magnetic needle suspended 
by filaments of a spider’s web as a magnetometer. In 
this connection it may be said that, in the ‘ Philoso- 
phical Transactions ” for 1792, the assertion is made that 
a fine and weakly magnetic steel wire suspended from a 
spider’s thread of 3 in. in length will admit of being 
twisted around 18,000 times and yet continue to point 
accurately in the meridian, so little is the thread sensible 
of torsion. The use of the spider’s line had, during the 
year 1775, been recommended as a substitute for wires by 
Gregoria Fontana who, it is said, obtained threads as 
fine as the eigth-thousandth part of aline. In a lecture 
delivered at Boston, Mass., during the year 1884, Pro- 
fessor Wood alluded to spiders’ threads estimated to be 
00,000" of a hair in thickness. °* 

A.D. 1788.—Barthélémy (Jean Jacques), who, after 
completing his studies in a French seminary of Jesuits, 
succeeded Gros de Boze as keeper of the King’s Cabinet 
of Medals, publishes in four volumes, at Paris, the first 
edition of his ‘*‘ Voyage du Jeune Anacharsis.” In this 
well-known work, begun by him in 1757 and translated 
into English under the title ‘‘ Travels of Anacharsis the 
Younger in Greece,” Barthélémy alludes to the possi- 
bility of telegraphing by means of clocks (pendules, not 
horloges) having hands similarly magnetised in conjunc- 
tion with artificial magnets. These were ‘‘ presumed to 
be so far improved that they could convey their directive 
power to a distance; thus, by the sympathetic move- 
ments of the hands or needles in connection with a dial 
alphabet, communications between distant friends could 
be carried on.°® 

A.D. 1789.—Adriaan Paets Van Troostwyk and Jean 
Rodolphe Deiman, Dutch chemists associated for the 
purpose of scientific research, complete the experiments 
of Lord Cavendish, and announce in the ‘“ Journal de 
Physique” their discovery of the decomposition of water 
through the electric spark, which latter is conveyed by 
means of very fine gold wires. Asis well known, water 
is by this means resolved into its two elements of oxygen 
and hydrogen, both of which assume their gaseous form. 

Theelectric machine they employed was a very powerful 
double plate one, of the Teylerian mode of construction, 
causing the Leyden jar to discharge itself twenty-five 
times in fifteen revolutions. 

A.D. 1790.—Reveroni-Saint-Cyr proposes an electric 
— forjthe purpose of announcing the correct draw- 
ings of lottery numbers, but no satisfactory information 
as to its construction appears attainable.! 

A.D. 1790.—Mr. Downie, master of Her Majesty’s 
ship Glory, makes a report on local attraction, wherein 
he observes ‘‘ that in all latitudes, at any distance from 
the magnetic equator, the upper ends of iron bolts acquire 
an opposite polarity to that of the latitude,” an observa- 
tion Harris remarks, in accordance with Marcel’s experi- 
ment (A.D. 1702).? 

A.D. 1791.—Leslie (Sir John), an able English scientist, 
— of natural philosophy in the University of Edin- 

urgh, writes a hv wen rg paper entitled ‘‘ Obser- 
vations on Electric Theories,” which is read the following 
year at the meeting of the Royal Society of Edinburgh, 
and is published at the latter place during the year 1824.* 


(To be continued.) 
®8 See introduction to ‘‘ Electrical Researches,” by 
Lord Henry Cavendish; ‘‘Sc. Am. Supplement,” No. 647, 
e 10,327 ; Noad, ‘‘ Manual,” page 27 ; Cavallo, ‘‘ Nat. 
hil.,” 1825, vol. ii., pages 199 and 216; ‘‘ Phil. Trans.,” 
vol. Ixxvii. ; ‘Sc. American,” vol. li., 19. 

% See ‘* Correspondence Inédite de Mi . Du Deffaud,” 
vol. ii., page 99; letter of J. Macgregor in “ Journal 
wy Arts,” May 20, 1859, pages 472, 473. 

100 ‘*Mém. de la Soc. de Phys. Exp.,” Rotterdam, 
tome viii. ; ‘‘Journal de Physique,” vol. xxxiii. ; Noad, 
**Manual,” page 161 ; ‘‘ Encycl. Britt.,” vol. viii., 1855, 
pages 530-565 ; ‘* Biog. Universelle,” vol. x., page 282; 

ela Rive, ‘‘ Electricity,” vol. ii., page 443. 

1 See Fahie, ‘‘ History,” &c., London, 1884, page 96; 
Etenaud, ‘*La Télégraphie Electrique,” 1872, vol. i., 
page 27; ‘‘Sc. Am. Supp.,” No. 384, page 6126. 

2 See Harris, ‘*Rudim. Mag.,” 1852, vol. iii., page 161. 

3 See A.D. 1751 at Adanson, also “Britannica,” Ninth 
Edition, vol. xiv., page 476, 
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oe PATENT 
ComPILED BY W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1888—1888. 


The number of views given in the ification Drawings is stated 
pps yet 4 oh price; none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

— of ea may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either a or by letter, enclosing 
amount of price and postage, addressed to H. BR LACK, Esq. 

The date of the adverti. of the rt of a plet 
spocifoation ie, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3526. E., H. E.andA. J. Loveday, Old Buckenham, 
Norfolk. Slide Valves, (8d. 5 Figs.) February 26, 1891. 
—The slide valve a is operated by a rod b passing through both 
ends of the valve chest. The valve works against the face c of the 
cylinder, in which are formed the admission and exhaust ports. 
An adjustable plate d bears upon one side of the slide valve} 
and has in it recesses ¢, ¢, e' corresponding to the ports of the 
cylinder, the recesses serving to afford as much exposed 
area on one side of the valve @ as the ports themselves afford 
upon the other side of the valve, so as to equalise the pressure 
upon both sides thereof. The plate d has passages f, f there- 
through for admitting the motive fluid to both ends of the valve 
chest and for enabling the plate to be uniformly heated. A gland 
g prevents the escape of steam around the plate d, the gland being 
in the form of a flanged plate, so as to cover the plate d. h, hare 
the screws by which the plate d is adjusted relatively to the slide 
valve a. These screws bear upon the = d, and pass through 
screw-threaded holes in a plate « fixed by standards j, j upon the 
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cover of the valve chest, so that when the screws are rotated they 
move the plate d towards the slide valve. Each screw A has 
attached to it a lever k, the free ends of the two levers being con- 
nected by a screw/ passing through a lug m upon a plate 7, so that 
the leverscan be moved simultaneously. n, ” are nuts arranged 
on the screw 1 upon opposite sides of the lug m, which lock the 
levers #, kand screws h, hin position. Studs insure the immova- 
bility of the plate d after it has been adjusted by screws h, h. p, p, 
p', pl, p2 are the five ports formed in the slide valve a, the ports 
Pp, p and p? operate in the ordinary manner in conjunction with 
the cylinder ports. The ports p!, pl establish communication 
between the ports of the cylinder and the recesses ¢, ¢ in the plate 
d, so that after the supply of motive fluid has been cut off the 
motive fluid in the cylinder will bear with equal pressure upon 
both sides ofthe valve. q, g are openings in the ends of the slide 
valve to admit steam to the ports p, p from the valve chest. 7 is 
a spring valve which opens automatically under the action of the 
atmospheric pressure to prevent the formation of a vacuum within 
the steam chest. (Accepted December 30, 1891). 


3712. F. W. Webb, Crewe. Locomotive Boilers. 
(8d. 2 Figs.) March 2, 1891.—The boiler is of an ordinary loco- 
motive type, @ being the ordinary firebox ; b2 a manhole under 
the barrel part b of the boiler; b% the steam dome. There is pro- 
vided within the barrel part of the boiler a combustion chamber c. 
A manhole is formed on its underside, and it is by the ring round 
this manhole and the hole in the barrel b of the boiler, that the 
combustion chamber ¢ is secured to the barrel of the boiler. 
The flat top of the combustion chamber is secured by stays c! to 
angles riveted to the upper part of the barrel. A conical tube c?, 





extending downwards from the manhole, has its lower end 
closed by a conical valve c? jointed to one end of a lever c4 ona 
fulcrum c®, carried on a bracket from the tube c2, the cone valve 
c3 being kept against the — at the lower end of the tube to 
close it by a weight c6 on the other end of the lever. This lever 
c+is operated by hand so that dirt and ashes collected in the 
conical tube c? may fall out when required. The tubeplates of 
the combustion chamber are respectively connected by flue tubes 
d tothe tubeplates a2 and b+. One or more pipese in the combus- 
tion chamber c promote the circulation of the water in the boiler. 
(Accepted December 30, 1891). 


4473. J.A, and J. Hopkinson, Huddersfield, Yorks. 
Safety Valves. [8d. 11 Figs.) March 12, 1891.—This inven- 
tion relates particularly to safety valves of the kind described in 
Letters Patent Specification No. 1582 of 1890, and is designed 
inter alia to afford additional security to the valve guard. A is 


the annular externally loaded valve; B is the internally loaded 





valve; C is the dome secured to the valve block D; E is 
the valve spindle; and F is the valve guard. The neck f 
of the valve guard, through which the valve spindle passes, is 


ip 





prolonged so that its upper end isin contact with the top of the 
dome ; the latter, therefore, affords additional support for the 
valve guard. (Accepted December 30, 1891). 


ELECTRICAL APPARATUS. 


3239. J. S. Raworth, T. O. Callender, and C, E. 
Webber, London. Underground Conduits for Con- 
ductors of Electricity. [ 2 Figs.) February 23, 1891. — 
This invention refers to an underground conduit for conductors 
of electricity comprising paper tubes a, a metal case c, and 
a removable cover d. The paper tubes are arranged longi- 


Ade ee 


ULB LL Alt La KA 





tudinally within the metal case c upon supports }, b of insulating 
material. The interstices between the tubes and between the 
tubes and the iron channel are filled in with melted bitumen. 
When the conductors are not required to carry a high tension 
current they may be used without any insulating covering other 
than the conduit. (Accepted December 30, 1891). 


3383, J. A. don, London. Dynamo-Electric 
s. (8d. 2 Figs.) February 24, 1891.—This invention 

relates to dynamo machines for generating continuous currents 
of low electromotive force for the purposes of plating and electro- 
depositing metals, and of electric welding. The armatures are 
wound with coils of wire or metal bars, and the ends of each coil 
are connected with a distinct pair of sections of the commutator, 
so that in a machine with two poles a section of the commutator 
is connected with only one armature coil. N and S§ are the field 
magnets of a twu-pole dynamo magnetised either by shunt or 
series coils, or by coils separately excited by anotherdynamo. A 
is the armature built up of a number of thin soft iron discs insu- 
lated from one another and clamped and keyed ona spindle. The 
commutator C is built up of 32 sections insulated from one 
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another and clam by a ring R screwed on to a bush D fitted to 
the spindle H. To allow air to circulate inside the commutator 
the bush D is made hollow, and openings E are provided. The 
armature is wound with insulated coils of copper wire. An arma- 
ture coil F has its ends connected with the commutator sections 
land 17, which are — sections of the commutator. Besides 
the coil F, the armature has fifteen other coils connected in a 
similar manner with the remaining 30 commutator sections, but 
each coil and its two commutator sections are insulated from all 
the others. Brushes B,;, Bo, Bz, &c., and bj, by, bg, &c., are 
mounted in brush-holders supported by a metal plate, and so ad- 
justed that they make contact with those sections of the 

tator, which are connected with those armature coils which are 
cutting lines of magnetic force and have an electromotive force 
generated in them. (Accepted December 30, 1891). 

14,796. C. D. Abel, London. (La Compagnie Anonyn 
Continentale pour la Fabrication des Comptoirs « Gaz et autres 
Appareils, Paris.) Electric Meters. (8d. 8 Figs.] Septem- 
ber 1, 1891.—This invention relates to that class of meters termed 



































motor meters. An electric meter for continuous or alternating 
currents is com according to this invention of an electro- 
dynamometer B, the effort of which is held in equilibrium by 





the couple resulting from local currents produced in aconducting 


body D ofdisc, cylinder, wire coil, or other similar form, which is 
fixed to the electro-dynamometer, by means of the rotation of 
magnetic fields formed by the magnets E, E, and passing through 
the same, these magnetic fields being put in motion by a motor 





M, the speed of which is regulated by a current regulator con- 
trolled by the electro-dy t The ber of revolutions 
of the electro-dy ter indi ding to circumstances, 





either electrical energy or the quantity of electricity expended 
in the circuit of the electro-dynamometer. (Accepted December 


30, 1891). 
15,937. J. C. Fell, London. (Ff. Weston, Newark, N.J., 
U.S.A.) Electrical Measuring Instruments. [6d. 


2 Figs] September 19, 1891.—This invention is designed for the 
measurement of the force of strong electrical currents of 
th ds of péres, while it may be used for the purposes of 
house telegraphy. E is a tubular pole-piece of iron having 
a flange F by which it is attached to one set of poles of the mag- 
nets. G is another tubular pole-piece of iron having a flange H, 
and is attached to the flange F of the pole-piece E by a brass ring 
I, and to the other pole of the magnets. The diameter of the 
pole-piece E is smaller than that of the pole-piece G. I! to I6 are 
permanent magnets arran radially and connected to the flange 
H of the pole-piece G and flange F of the pole-piece E. K is a 
cylinder of aluminium closed at one end by the disc L and carry - 
jo Sag gr M of fine insulated wire. The cylinder K rests on a 
tube N extending through the pole-piece E and carried by two 











i O and P attached to the brass ring I, but insulated from 
the latter 7 the transverse piece Q. In the tube N moves a 
two-threaded spindle R carried on the two pins 8 and U con- 
nected by the bent piece T carried by the bracket W, which is 
attached to the bracket a. The pin U carries the pointer V. The 
bracket @ is attached to the pole-pieces. The current éntering 
at the Leming screw 1 passes through the wire c, spring O, coil 
M, cylinder K, tube N, spring P, wire d, and leaves through the 
binding screw 2, and the coil M is drawn into the space between 
the pole-pieces, the degree of attraction being indirectly propor- 
tional to the resistance. The movement of the coil M is trans- 
mitted to the pointer by the pins ¢, f opposite each other, and 
the two-threaded spindle R, into the thread of which the pins 
enter. The rotation of the spindle affects the bent piece T, 
whereby the pointer V is deviated. (Accepted December 30, 
1891). 


MINING AND METALLURGY. 


14,966. J. B. Hannay, Cove Castle, Dumbarton. 
Extracting Metals from Ores. [6d. 1 Fig.) September 
22, 1890.—This invention relates to means for extracting precious 
metals from minerals mee wns | them by subjecting the mineral, 
finely pulverised, and mixed with a solution of potassium or other 
cyanide, to electrical action and agitation. The bottom cylindrical 
vessel A is filled in with brick or other structure to give it a 
rounded form. A shaft B carries a propeller C, a short distance 
above the bottom, and under a block D made of carbon or of 
earbon pieces held together in a framing of wood. A diaphragm 





E of porous fabric fe agers on a wooden framing, parts off a 
compartment containing a conducting plate F, connected to the 
negative terminal of a dynamo machine, to the other terminal 
of which the carbon D is connected. Gis a run-off pipe with valve 
opening inwards. The material to be treated is sobuped to a fine 
powder and mixed with water having in solution not more than 
2 per cent. of potassium cyanide, to the consistence of a fluent 
sludge. This sludge is placed in the vessel A and the agitating 
apparatus causes an active circulation of the sludge. The metal 
is extracted from the sludge by electrical action, and is deposited 
upon the cathode within the porous compartment. (Accepted 
December 23, 1891). 


19,181. J, B. Hannay, Cove Castle, Dumbarton. 
Extracting Gold from Minerals. [6d.'1 Fig.) Novem- 
ber 25, 1890.—This invention relates to a process for extracting 
gold from minerals containing it by subjecting the mineral finely 
pulverised and mixed with solution of cyanide to electric action 
and agitation in the presence of mercury. The bottom of avessel 
Ais lined with copper C corrugated as shown, the hollows of the 
corrugations being charged with mercury. On acentral shaft B 
is fixed a propeller D, which revolves above the mercury and 
below a block E made of carbon or of pieces of carbon held in a 
wooden or ceramic framing. The copper C is connected to the 
negative terminal of adynamo machine or other source of elec- 
tricity, and the carbon E is connected to the other terminal, F 
is a run-off pipe with valve opening inwards. The mineral to be 
treated is reduced toa powder sufficiently fine to make a fluent 
sludge with a solution of potassium cyanide, and the vessel A is 
charged with this sludge to a level above the carbon block. The 
propellers being revolved cause the sludge to flow against the 
surface of the mercury upwards outside the carbon block E, and 
down again through the central hole, thus keeping it in active 
circulation subject to the electric action in presence of the 








cyanide by which the small particles of gold are dissolved, in pre- 
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sence of the mercury, which is kept superficially clean, and takes 
up in amalgam the larger fragments of gold as well as gold elec- 
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trolysed from the cyanide solution. (Accepted December 30, 
1891). 


MACHINE TOOLS, SHAFTING, &c. 


20,423. H. H. Lake, London. (7. H. Worrall and A. 
Lesperance, Laconia, N.H., U.S.A.) Friction Clutches. 
(8d. 6 Figs.) November 24, 1891.—qa is the sleeve of a pulley b 
which runs loose on a shaft c, to which sleeve a is secured a fric- 
tion disc d. To the driven shaft eis keyed afriction disc f. g is 
a clamping ring or plate bearing upon the side of one or other of 
the discs d, f, moving independently of the disc against which it 
bearer, as also of the shaft to which the latter disc is secured. The 
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ringg has a laterally projecting flange h extending over the peri- 

hery of the disc 6 and upon the periphery of the diss/, the latter 
eed aradially projecting flange i. Bolts j are provided with an 
adjusting nut k upon one end and headed on the opposite ends, 
the bolts passing through the flange h of the ring g and through 
the radial flange i of the disc f. The inner ends of the levers z, 
which are constructed as cams, act upon spring plates m to draw 
upon the bolts j and frictionally couple or connect the discs. (Ac- 
cepted December 30, 1891). 


GUNS, &c. 


3551. A. J. Boult, London. (// Eichbaum, Boulogne- 
sur-Mer, France) Pneumatic Cannon, (8d. 2 Figs.) Feb- 
ruary 27, 1891.—The barrel of the gun is pivoted close to the 
muzzle Al, The compressed air or gas is supplied to the gun 
throngh trunnions B arranged one at each side of the muzzle, 
and thence conveyed to the breech end of the gun, by means of a 
hollow casing or a large tube outside the gun barrel. The breech 
© may be raised to the level of the projectile D, which issupported 
upon a carriage E, The projectile carriage E runs upon a cir- 
cular track E!, so that when the breech of the gun is raised to the 
level of the carriage the latter may be run round so as to bring 
the projectile opposi'e the breech of the gun wherever that may 
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be. The elevating mechanism consists of a hydraulic ram F 
working in an oscillating cylinder G supported on a training car- 
riage H running upon a circular track, so that the gun may be 
trained around the centre of motion at the trunnions B. The 
hydraulic pressure to the cylinder G is supplied through the pipe 
G! from asupply carried through the pintle. The gun is trained 
around the pintle by movement imparted to the carriage H, wh‘ch 
is provided with flanged wheels I ; one fixed and one loose upon 
each shaft J runs upon rails K arranged circularly around the 
centre of the pintle L, so that the gun moves radially around the 
said pintle centre. The training carriage H may be caused to 
travel up the rails K. (dccepted December 30, 1891). 


MISCELLANEOUS, 


19,047. G. F. Redfern, London. (La Société Anonyme 
des Moteurs Thermiques Gardie, Nantes, France.) Gas-Pro- 
ducing Apparatus. (8d. 4 Figs.} November 24, 1890.— 
This invention relates to a gas-producing apparatus for thermal 
motors, the gas producer working under a pressure of several 
atmospheres and transforming solid fuel into inflammable gases. 
The gas producer has a cylindrical jacket a of sheet iron, which 
is protected against too great a wncke | an inner lining } of brick. 
The heat contained by the generated gases is utilised for pro- 
ducing the steam necessary for operating the producer, For this 
purpose the gas producer and a steam boiler are suitably connected. 
When commencing to work the valve v is so placed that it shuts 
off communication between the a oand the branch q ; the cover 
u is opened to allow of the hinged chimney being placed in posi- 
tion, the doors t and e of the two ashpits are also opened ash the 
fuel is ignited on thetwo grates r,d, through the doors ¢, Jf, J, 


placed above them. The gases produced by the combustion on 
the grate r now pass through the tubes and out through the 
chimney placed at u. The gases produced by the bustion on 
the grate d rise, pass around the cone and through the pipe 0, p 
to the chimney at u. The combustion on the grate r heats the 
water around the tubes and produces steam in this generator. 
When the required pressure of steam is attained in the steam 
generator the door ¢ of the ashpit of the gas producer is closed 
and the injector h is set to work, whereby a jet of steam from 
the generator injects air which enters at g. The gas producer 
is gradually charged with combustible material until it is com- 
letely filled together with the hopper J, the cock m of which is 
eft open and the cover closed ; the chimney is removed and the 























cover u closed. The gas producer being now in working order, 
the door t of the ashpit of the boiler is closed, as well as the 
injector of the gas producer, by the shutting off the cock 7; the 
cock which injects steam at y is opened and the communication, 
until now interrupted, is established between the gas producer 
and the air recuperator. The production of gas is effected by an 
injector which injects air from the air recuperator compressed 
to several atmospheree through the openings s. The air passing 
through the fuel becomes transformed into carbonic oxide gas 
which (the valve v being moved into position to close the passage 
0, p) passes through the passage 0, q into the tubes of the boiler 
and out through the opening z. (Accepted December 30, 1891.) 


3200. R. Wright, Newcastle-on-Tyne. Apparatus 
for Working Dock Gates. [6d. 2 Figs.) February 21, 
1891.—According to this invention the gate is opened and closed 
by two chains operated by a single hydraulicor other cylinder. A 
is the hydraulic cylinder and B the crosshead, fixed to its ram, 
and working in guides C, C connecting the cylinder to the block 
D. A beam E having one end pivoted to the gate F, passes 














through wed gry G pivoted to the block D. The chain H has 
one end fixed at h tothe cylinder and passes over the pulley b! on 
the crosshead, the pulley a' on the cylinder, the pulley b4 on the 
crosshead, the pulley a? on the cylinder, and the pulley d3 on the 
block, and its other end is fixed to the gate at 41, The chain J is 
fixed to the block Dat j and passes over the pulley b2 on the cross- 
head, the pulley d@! on the block, the pulley v% on the crosshead, 
and the pulley @? on the block, its other end being fixed at j! to the 
beam E. (Accepted December 30, 1891). 


3376. F. E. Duckham, London. Apparatus for 
Conveving Grain. (8d. 1 Fig.) February 24, 1891.—Beneath 
a conical hopper A, into which the conveying or suction pipe leads, 
and to which the exhaust apparatus is ted, is d,so as 
to rock upon a horizontal axis b, a twin receiver B B!, the upper face 
C of which makes an airtight joint with the mouth Al ofthe 
conical hopper, the faces of the two parts C and A! being curved 
to an arc struck from the centre of the oscillation b. The twin 
receiver consists of a central casting with end flanges to which 
are bolted light steel cylinders with closed ends, the two cham- 
bers being separated by a central partition B®, and each sloping 
downwards at such an angle that when in its most inclined posi- 
tion it will be at a slope not less than the angle of repose of the 
grain to be discharged, and the centre of gravity of the unloaded 
receiver is coincident with the centre of oscillation b. In the valve 
face C are two inlet apertures c, ¢ leading respectively to the two 
compartments B, B!, and by the oscillation of the twin receiver 
these inlet orifices are alternately made to coincide with the dis- 
charge aperture a of the hopper, so that the one chamber will be 
filling whilst the other, whose inlet orifice is then open to the air, 
is discharging, and so on alternately. Each chamber B, B! of the 








twin receiver has a discharge flap D opening outwards, but held 


the ehamber. The oscillating motion of the twin receiver is con- 
trolled by levers E, E', each provided with jockey weights for 
regulating the counterbalance. To the short arm of each lever is 
pivoted a pendent catch F or F! in position to engage with a cor- 
responding lug f or f1 fixed to the oscillating receiver, which is 
thereby supported in position during the filling of the corre- 
sponding chamber. Each catch F is connected by a slotted link 
G or G! to apin g or g! on the frame, whereby when the load in the 
chamber being filled overcomes the corresponding lever E!, the 
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catch F! will by the angular motion of the link G! about its pin g!, 
as the said catch sinks, be automatically disengaged from lug /! 
and the twin receiver will be caused by the preponderating weight 
of the contained load to fall uver to the other side, thus discon- 
necting the full chamber B! from the hopper A, and putting the 
empty a B in communication therewith. (Accepted December 
30, 1891). 


4349. R. Mountain, Wakefield. Brickmaking 
Machines. [8d. 5 Figs.) March 11, 1891.—This invention 
refers to brickmaking machines in which the moulds are formed 
in a revolving barrel. At one side of the barrel a is provided a 
mixer or pugmill ¢ into which the clay is fed, and from which it 
is pushed forward against the circumference of the barrel so as to 
enter and fill the moulds b as they successively come opposite the 
mixer. The bottoms of the moulds are formed as rectangular 
pistons e with stems. Without the barrel a is provided a die 0, 
movable within radially placed guides for pressing the brick in 
the mould. The formed bricks are delivered on to a delivery 
table 4 as they are pushed out from the moulds by the pistons e. 
The pistons ¢ are moved to and fro in a radial direction in the 
moulds b. For effecting this movement cross-rods f are attached 









































to the pee stems, and the ends of these extend into cam 
rooves h formed in the framework of the machine. Rollers g 
in the ends of the crossbars reduce the friction and act as guide 
blocks. The groove is so shaped that as the barrel revolves 
carrying with it the moukis, pistons, and crossbars, these are 
moved radially inwards and outwards to their correct positions 
at the — times. Thus, as it is necessary that each piston 
should be at the bottom of its mould, both when the latter is 
being fed with clay, and while the brick is being pressed, the flat 
part of the groove between these two positions is arranged as 
part of a circle, having the axis of the barrel as its centre and 
this portion of the groove is nearest the centre; while at that 
part where the mould brick is delivered from the barrel the groove 
is at its farthest distance from the axis of the barrel. (Accepted 
December 30, 1891). 


wUNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





French Atiantic Navication.—A contract existing 
between the French Government and the French General 
Transatlantic Company for certain postal services in the 
Mediterranean, expires in 1895. It is stated that the 
company will apply to the French Government to re-ad- 
just its postal services, classing them with respect to their 
worth in the following order: New York, good; West 
Indies, mediocre; Mediterranean, bad. The company, 
it is further stated, proposes to extend the duration of 
all its services to 1912, instead of 1901, when, according 





closed by the superior external air pressure during the filling of 


to present arrangements, they expire. 
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A SHORT HISTORY OF BRIDGE 


BUILDING. 
By C. R. Manners. 
(Continued from page 159.) 


believe, those of the Burneys and Nigul, bridges each 
140 ft. span and erected by Sir James Brown about 
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the width 36 ft. 5 in. 


|71 deg. 40 min. The rise is only 4 ft. 7in., and| In 1779, M. Calliffe, a French engineer, designed 
The arch has three succes-|a wrought-iron arch of 656 ft. span and in 1782 


The Italians and French took the lead in engi-| iron bridge with two arches of 2134 ft. spans for 


t layers. The structure is in reality a monolith. |M. Montepetit proposed to construct a wrought- 


; neering works down to about the middle of last | crossing the Sine. 
Tue largest brick arches yet constructed are, I| century and early detected the value of cast iron| It was, however, reserved for Englishmen to 





Fic. 51. CoaLBRooKDALE BRIDGE. 
































Fic. 53. DErAILs OF WEARMOUTH BRIDGE. 





Fic., 58. 





Fig. 56. Pont D’AUSTERUITZ. 


PonT DU LOUVRE. 


for bridge construction. 


Fig. 52. 


( t According to Gauthey, | triumph and erect the first iron arch bridge. The 
the construction of iron bridges was first proposed | first actually constructed was over the Severn at 





WEARMOUTH BRIDGE. 
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Fic. 57. Pont DE L’ARCHEVECHIE, 


| Ironbridge, in Shropshire. This bridge was origi- 
nally designed by Mr. Pitchard, an architect at 
| Shrewsbury, and erected by Mr. Abraham Darby, 
| of the Coalbrookdale Iron Works (see Fig. 51). It 
was commenced in 1777 and finished in 1779, 
The span is 100 ft. and the rise 45 ft. There 
are five ribs, each cast in two pieces and joined 
at the crown. These are formed by three con- 
centric arcs of cast iron, of which the lower only 
is entire. The inner or complete arc is 8} in. 
deep and 5} in. thick, the others are 5 in. square. 
The design is not very good, but it served its 
purpose, is still in use, and opened a new era in 
bridge building. The honourof second place belongs, 
I believe, to Lower Silesia, or Berlin, as in 1794 
small cast-iron arches were erected at both places. 
The second cast-iron bridge erected in this country 
was a great step in advance. This was the Wear- 
mouth Bridge, Figs. 52 and 53, in the county of 
Durham, of which Mr. Rowland Burdon, M.P. 
for the county, was engineer and paymaster. 


1865-70, when engineer of the Public Works De-| in some Italian works in the sixteenth century and| This bridge consists of a single segmental arch 


partment, at Kaugra. Germany abounds with good 


examples of stone bridges and viaducts. 


again revived in 1719. 
In 1755 an attempt to construct an iron arch was | composed of cast-iron panels acting as voussoirs, 


236 ft. span, with a rise of 34 ft. It has six ribs 


In 1874 a bridge was built at Vevey, in Switzer-| made at Lyons, and the material for one span | These voussoirs are united by wrought-iron bars 
land, entirely of cement concrete. It has a span of | actually prepared and put together, but the pro-| inserted into grooves cast in both sides of the 
as being too costly. 


63 ft, 4 in, on the skew, the angle of skew being! ject was abandoned 








voussoirs and bolted through. The erection of the 
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ribs was so simple that they were all thrown across 
the river in ten days. It was completed in 1796 
at a cost of about 27,0001. In 1858 Mr. Robert 
Stevenson strengthened the bridge by the intro- 
duction of wrought-iron box girders. In 1795 Tel- 
ford commenced the next iron bridge, which was 
also over the Severn at Buildwas (Fig. 54). 

The first iron bridge constructed in France was 
the Pont du Louvre, at Paris, in 1803. It is 516 ft. 
long, and has nine arches of 57 ft. span, with rise 
of 10 ft. 8 in. (see Fig. 55). 

Another about the same time, and perhaps prior 
to the commencement, though not finished until 
1806, is the light and elegant structure of the Pont 
d'Austerlitz (Fig. 56). It has five arches of 106 ft. 
span and rise of 10 ft. 8 in., and is something similar 
to the Wearmouth Bridge in construction. In 1805 
it was proposed, in‘order to widen the waterway, to 
replace the stone bridge ‘‘ Pont de l’Archevechie,” 
at Lyons, by an iron bridge of novel construction 
(Fig. 57). This was to be a bridge of three cast- 
iron arches, the centre span to be 239} ft. The 
arcs or ribs were to be formed of cast-iron pipes 
two tiers for each rib, connected by radial bars 
fiattened at the ends and bolted between the 
flanges of the pipes. The haunches and _ brace 
framing were also to be of cast-iron pipes. This is, 
‘I believe, the first proposal to introduce hollow 
cylindrical members into the construction of iron 
bridges. 

A small bridge of 374 ft. span was erected on 
this principle near St. Denis in 1808, by William 
Brujer. Telford’s Bridge at Bonar in Sutherland- 
shire, in 1812, and at Craigellachie (Fig. 58, page 
188), in 1815, each 150 ft. span and 20 ft. rise, show 
a great advance in the construction of cast-iron 
arches. These arches are composed of four ribs 
each. The ribs consist of two concentric arcs 
forming panels which are filled with diagonal 
bracing. The roadway is formed by another arc of 
greater radius and the spandrels or haunches are 
tilled in with trelliswork. 

Southwark Bridge (Fig. 59) over the Thames at 

London, is one of the largest of its class. It was 
designed by Rennie, commenced in 1814, and 
completed in 1819, at a cost, including approaches, 
of about 800,0001. The centre arch is 240 ft. 
span, with a rise of 24 ft., and the two side 
arches are 210 ft. span, with rise of 21 ft. Each 
arch consists of eight ribs formed of thirteen cast- 
iron segments, 20 ft. long and 6 ft. deep. The 
spandrels are independent castings. The roadway 
is 42 ft. wide, and carried on cast-iron plates. No 
provision was made for contraction and expansion, 
and this caused some damage to the roadway. 
Steam pumps were used to keep the inside of 
cofferdams dry whilst the foundations were being 
zot in. 
' In 1827 the Monk Bridge at Leeds, 112 ft. span, 
was erected by Mr. George Leather, C.E., and in 
1832 the bridge at Hunslet, over the Aire, near 
Leeds, 152 ft. span, was also erected from similar 
designs by the same engineer (Fig. 60). 

These are, perhaps, the earliest examples of road- 
ways suspended from overhead arches of cast-iron. 
Two strong cast-iron arches, each in six segments 
dowelled together, span the space between the abut- 
ments, and from these the transverse beams which 
carry the roadway are suspended by wrought-iron 
rods. The arches rest in cast shoes or skewbacks, 
so arranged that there is practically a ball-and-socket 
joint at the springing. 

The improvement in the manufacture of iron 
kept pace with the rapid increase of its application 
to construction. 

Mr. Pope, early in the century, proposed to con- 
struct bridges up to 1000 ft. span, on what was 
called the ‘‘ flying lever pendant bridge” prin- 
ciple. ‘These bridges were to be'a combination of 
struts and ties, and so arranged that one-half span 
was a huge cantilever, while the abutments were to 
be massive enough to act as counterweights. They 
were to be built from the abutments towards the 
centres without the aid of centering. 

Wrought iron has gradually superseded cast in 
the construction of arches, and of these there is 
a fine example near Coblentz (Fig. 61). It has 
three spans of 308 ft. each, with a rise of one- 
eleventh of the span. One of the finest and 
largest metal arch bridges yet erected is the 
St. Louis Bridge over the Mississippi, by the late 
Captain Eads. 

The foundations were carried down to the rock by 
means of caissons provided with air chambers and 
locks. The depth below high water was about 





136 ft. It has three spans, the centre one 520 ft. 
with rise of 474 ft., andthe side ones 502 ft. with 
rise of 46 ft. each (Fig. 62). The ribs of the 
arches are of cast-steel tubes, an improvement 
upon the proposed ‘‘ Pont del’Archevechie.” Each 
span has four double ribs of these steel tubes. 
he bridge was opened in 1874. 
(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On the evenings of the 4th and 5th inst. the 
forty-fifth annual general meeting of the Institu- 
tion of Mechanical Engineers was held at the 
Institution of Civil Engineers by permission of the 
Council of the latter body. On the members 
assembling on Thursday evening, the President for 
the last two years, Mr. Joseph Tomlinson, was in 
the chair, and the first business taken was the 
reading of the 

Annual Report oF THE CoUNCIL. 

From this it would appear that the Institution 
still continues to flourish. At the end of last year 
the number of names of all classes on the roll of 
the Institution was 2077, as compared with 1943 at 
the end of the previous year, showing a net gain 
of 134. During 1891 there were added to the 
register 180 names, against which the loss by 
decease was 19, and by resignation or removal 27. 
The names of several well-known engineers are on 
the death list, among them may be mentioned 
Bryce-Douglas, David Greig, Loftus Perkins, 
Richard Sennett, and Benjamin Walker. Mr. 
Alexander Allan, of Scarborough, has also passed 
away during the last year. He was one of the 
original members of the Institution on its founda- 
tion in 1847, and for eleven years was a member 
of Council. 

Turning to the finance department the position 
of the Institution is seen to be as satisfactory as it 
is in the increase of membership. The receipts 
during the year were 7212/. 5s. 10d., while the 
expenditure was 5097/1. 10s. 2d. A balance of 
receipts over expenditure of 2114]. 15s. 8d. may be 
considered a very satisfactory state of affairs, and a 
total of about 36,000/. put by appears to us a com- 
forting thing to remember, although Mr. Carbutt 
looks on it as one of the great dangers of the 
Institution. After referring to the fact that Mr. 
W. W. F. Pullen, of Cardiff, had been successful 
in securing the prize for a design for the certificate 
of membership, the report goes on to deal with the 


REPORTS OF THE RESEARCH COMMITTEES. 
That on Friction, of which Mr. Tomlinson is the 
chairman, it will be remembered presented a report 
last March. The experimental apparatus, which 
had been constructed for the purpose of investi- 
gating the friction of a footstep bearing, has been 
lent to the Engineering Department of University 
College in order that Professor Beare may carry 
out some further experiments on the subject. The 
Institution will gain by this, asit has been arranged 
that any results obtained by the use of the 
machine shall not be published until they have 
been communicated to the Institution, and until 
the Research Committee have had the opportunity 
of investigating them, and of publishing them in 
the Institution Proceedings. It is to be hoped 
that this means an exhaustive paper on the subject 
from Professor Beare. The Marine Engines Com- 
mittee have made another trial, since Professor 
Kennedy read the report containing the particulars 
of the Iona’s trial. Another Channel steamer, the 
Ville de Douvres, has been selected. She is one of 
the Belgian paddle steamers performing the mail 
and passenger service between Dover and Ostend, 
and is driven by a pair of compound inclined 
engines working on two cranks. The results of the 
trials are now in process of being worked out with 
a view to the early presentation of the report for 
reading and discussion at a general meeting as in 
the case of previous trials. The trials made by 
the Committee during the last four years have 
included fairly representative examples of the 
following kinds of modern marine engines: In 
screw steamers, three-stage compound, two-cylinder 
compound, and twin two-cylinder compound ; and 
in a 4 steamer, two-cylinder, inclined, com- 

und. The types of vessels in which these engines 
ave been tested have been as varied as the engines 
themselves. ‘‘The Council are acccordingly of 
opinion,” the report goes on to say, ‘‘that the objects 
for which this Committee was appointed—-namely, as 





defined by the instructions in the resolution ap- 
pointing the Committee, to endeavour (1) to draw 
up a standard system for conducting marine engine 
trials, and (2) to arrange for the carrying out of 
such trials in accordance with this system—have 
now been realised to an extent as complete as was 
originally contemplated, and as the interests of the 
Institution seem to render desirable. While not 
looking forward to any further trials being under- 
taken, they desire to call the attention of the 
members to the practical importance and value of 
the results already arrived at, and also to the large 
amount of time and labour which has been so 
liberally devoted to this research by Professor 
Kennedy and other members of the Committee who 
have so cordially co-operated with him in the work, 
as well as by the members of the Institution and 
others, who have formed the staff of observers on 
the various trials.” 

The Steam Jacket Committee is next referred to, 
and it is explained that the time and labour in- 
volved in the marine engine trials have hitherto 
delayed the completion of the next report, now in 
progress of preparation by the Research Committee 
on the Value of the Steam Jacket. ‘‘ This, how- 
ever, will be now proceeded with, and presented as 
soon as the one remaining report of the last marine 
engine trial has been cleared off. Meanwhile, under 
the direction of the chairman, Mr. Henry Davey, 
a large amount of time has already been devoted to 
the work of the steam jacket research, as far as has 
been compatible with the earlier subject.” It 
may, perhaps, be regretted that the steam jacket 
trials did not precede the marine engine trials. 
When one remembers how important a factor the 
jacket is, and how far the results, of one trial 
at least, hinged on the working of the jacket, it is 
to be regretted that it was not made a more certain 
factor before the engine trials were taken in hand. 
Of course the most accomplished man, or even a 
committee of the most accomplished men, cannot 
foresee everything ; but doubtless if the Council had 
to make the arrangement of the order of working 
over again they would put the jacket trials first. 
At the same time it remains a fact that the value of 
the work done by the Research Committee on 
engine trials can hardly be over-estimated, and will 
aid toan enormous extent the rapid and distinct 
advance in the science and practice of marine engi- 
neering which is the characteristic of the present 
age. 

It will be remembered that the first report of the 
Alloys Research Committee, of which Dr. Ander- 
son, the new president, is the chairman, pre- 
sented their first report at the last meeting of the 
Institution, in the shape of a paper contributed by 
Professor Roberts-Austen. It will be remembered 
that that report was of an introductory nature, and 
it is satisfactory to learn that further valuable re- 
sults may be anticipated. 

The Liverpool meeting of last year is next 
referred to in the report. It appears that there were 
nearly four hundred persons attending in all. 

The report having been read the President 
announced that the two vice-presidents who had 
been elected according to the rules of the Iustitu- 
tion were Sir James Douglass and Mr. E. B. 
Marten. The five members of Council were Messrs. 
Aspinall, W. Dean, F. C. Marshall, H. D. Marshall, 
J. H. Wickstead. Dr. Anderson having been 
elected president, there was a vacancy amongst the 
vice-presidents which the Council were empowered 
to fill up. They had accordingly nominated Sir 
Douglas Galton, K.C.B., to the office, and this 
had created a vacancy on the Council which the 
members of that body were entitled to fill. They 
had accordingly nominated Mr. J. G. Mair-Rumney, 
who had headed the list of those not elected at the 
last election, The Council would not, there- 
fore, lose the services of Mr. Mair-Rumney ; for 
which they and the Institution are to be congratu- 
lated. 

Mr. Tomlinson next vacated the chair which was 
then occupied by Dr. William Anderson, the Director- 
General of Ordnance Factories, and the President 
of the Institution for the next two years. Dr. 
Anderson said his first duty was to propose a vote 
of thanks to the late President, which he did in the 
proper complimentary form. The vote was seconded 
by Mr. Carbutt, who said he had known Mr. Tom- 
linson since the beginning of his career, having 
served his apprenticeship at the railway on which 
Mr. Tomlinson was engaged. With regard to the 
new President, it was especially gratifying to wel- 
come Dr. Anderson to the chair, as he had wished 
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for years to see a mechanical engineer at the head 
of the Woolwich establishment. He thought the 
great rock ahead with the Institution was that 
it had too much money, and he would like to see 
more of it spent on research committees. Sir 
James Douglass also supported the resolution, 
bearing testimony ‘to the earnest attention Mr. 
Tomlinson had given to his duties as President. 

Mr. Tomlinson, in returning thanks, pointed out 
that during the last two years the membership of 
the Institution had increased 104 per cent., and 
the accumulated income had been added to the 
extent of between four and five thousand pounds. 
He agreed that it would be desirable to see the 
money take some other form than railway deben- 
tures, and there was one use for it ever in their 
mind. But freehold land was not to be bought in 
London whenever and wherever it was required. 
To buy a piece of land such as that belonging to 
the Institution of Civil Engineers, whose guests 
they were that evening, would take all their accu- 
mulated income, and there would be nothing left 
for building. It was not good policy, he thought, 
to start a new home in debt. With regard to his 
own exertions during the last two years he had 
been pleased to work hard and do his best. He 
recognised that from London members more was 
expected than from those resident in other parts 
of the country. Heand Dr. Anderson, who suc- 
ceeded him, were very old members of the Institu- 
tion; in fact, there were only eight members at 
present living who were on the roll when they 
joined. 

Dr. Anderson next announced that the summer 
meeting this year would be held at Portsmouth on 
Tuesday, July 26, and the three following days. A 
very cordial invitation had been received from the 
mayors both of Portsmouth and Southampton, and 
a visit would be paid to the latter town. The Lords 
of the Admiralty, it was hoped, would also give 
special facilities for members visiting the Royal 
Dockyard. 


Hypravtic Power DIstrisution. 


The next business was the reading of Mr. Joseph 
Parry’s paper, entitled ‘‘ Notes on Mechanical 
Features of the Liverpool Water Works, and on 
the Supply of Power by Pressure from the Public 
Mains, and by other Means.” This paper we 
print in full on page 210, and we may therefore at 
once proceed with the discussion. Mr. David Joy 
said that the paper was of particular interest to 
him, as in his young days he had given a good 
deal of attention to the system of hydraulic 
distribution of power. The author had given the 
amount of water which was taken from the Corpora- 
tion’s mains for power purposes, and he was sur- 
prised to find how much went for organ blowing, 
nearly 5,000,000 gallons a year. As bearing on 
the question of utilising the exhaust water, he 
remembered in one case with which he was con- 
nected in which it was determined to erect a water 
motor for blowing an organ inachurch. In con- 
nection with the church there were schools, and it 
was found that by taking the water for power 
purposes, and using it after, a very considerable 
reduction was made in the rate formerly paid. 
In this way not only was the power obtained 
without additional cost but the water rate was 
actually reduced. 

Mr. Jeremiah Head said the paper showed that 
while the work to be done was intermittent the 
hydraulic system of distribution was of advan- 
tage. But when a fairly continuous demand was 
made on the motor the gas or the steam engine 
was to be preferred for economy’s sake. One 
thing that struck the engineer was the loss of power 
through friction in the pipes. 

Mr. Schénheyder criticised the author's figures, 
and objected that sufficient details were not given. 
The cost of pumping from deep wells was set forth 
in the paper, but no mention was made as to what 
was included in the cost. Was anything allowed 
for interest and depreciation? Some pumping had 
been done by a public body from wells in the East 
End of London, and the annual cost was given, but 
nothing had been allowed for the cost of well sink- 
ing. In the instances of using steam power the 
interest on the installation should be added to 
make the comparison fair, as in the case of the 
water charge it would have been included. The 
tables would be improved by rearrangement. 

Mr. George Cochrane pointed out that the 
figures given as to the cost of lifting with high- 
pressure water included a wide margin. The 








author had given two instances. In the first, twenty 
bales, or 10,000 lb., were lifted 20 ft. in '7$ minutes, 
the speed being 200 ft. per minute. The water 
was supplied at 7001b. to the square inch by the 
Hydraulic Power mains, and 66 gallons, costing 
3.16d., were used. This was equal to 1.75d. per 
ton lifted 50ft. In the next case 339 bales, 
averaging 44 cwt. each, were lifted from 8} ft. to 
50 ft. The water used was 1920 gallons, the cost 
being 2.25d. per 50 foot-tons. The difference 
between 1?d. and 2}d. is considerable, and the 
speaker pointed out that it might be explained by 
the lifts not working up to their full capacity. In 
that case there would be loss, and often twice as 
much water was expended as was required for the 
work. The men thought that by screwing down 
the valve the consumption of water was reduced, 
but often $-ton cranes were only employed for 
5 cwt. loads, and so half the water was thrown 
away. He thought that the figures in the author’s 
paper above quoted were a great deal too high, 
— would like to know what was the maximum 
oad. 

Mr. E. B. Marten wished to confirm what had been 
said as to the advantages of hydraulic power for 
small and intermittent work, but it could not com- 
pete with other means of obtaining power for big 
and constant working. There was a great ad- 
vantage when the head was naturally obtained by 
the water supply coming from a higher district, but 
the question was put ina much more unfavourable 
light when the water had to be pumped from 
wells. 

Mr. Boulnois said he represented the civil engi- 
neering profession, and was not a mechanical engi- 
neer. He had listened to this discussion, hoping 
to learn what was the respective cost of obtaining 
a unit of power by water, steam, gas, or electricity. 
He had not received information on this point, 
though he had listened with attention and wanted 
to know. He would be especially glad to hear the 
cost of electrical energy. 

Mr. James Platt said that he did not know of a 
really good arrangement for reducing the consump- 
tion of water under pressure for lighter loads. The 
best way to do it, say in the case of a ton crane 
handling 5 ewt. bales, was to lift four at once. The 
author’s figures were rather unfair on the gas 
engine in one respect. He had taken a gas engine 
which was kept at work all day whether the crane 
was in use or not, the reason being that the 
engine was difficult to start and required two men 
to perform the operation. The more modern gas 
motor was, however, started much more easily, and 
one man could set a 20 horse-power engine going, 
whereas the older patterns required two or three. 

Sir James Douglass said that gas wasa great deal 
too dear in Liverpool. The reason was that the 
supply was in the hands of private companies who 
pay heavy dividends and make large profits out of 
the consumer. In the United States he found the 
case still worse, the price of gas being as high as 
2 dols. per 1000 cubic feet. This was owing to the 
fact that concessions had been given to the com- 
panies, whereas the selling of gas should be in the 
hands of the public authorities. The fact, how- 
ever, gave electric distribution in the United States 
a great advantage over the use of gas engines, and 
that was the reason electric motors were so often 
seen in that country. With mineral oil at 6d. a 
gallon it was about equal to gas at 1s. 3d. per 1000. 
In this country good oil could be bought at 63d. 
per gallon, but oil suitable for use in oil engines 
could be purchased at 43d. per gallon. This would 
be equal to half the price of London gas, say 2s. 6d. 
to 2s. 8d. per 1000. Very rapid strides had been 
made in the oil engine of late, and Sir James was 
one of those who thought it was coming to the 
front. He had seen a letter from the Liverpool 
Electric Supply Company, saying that the tariff 
was 5d. per horse-power per hour. He thought it 
would be allowed that such a rate put competition 
from this source out of the market, excepting, 
perhaps, for the use of dentists and some others. 

Mr. Parry in replying to the discussion regretted 
that he had not more information to give. He was 
also sorry that the discussion had not been directed 
more to a consideration of the merits of power 
distribution from a central station. He had given 
in his paper the water consumption of high and 
low pressure water and had given the respective 
rates for the two. The system of supplying from 
mains had some drawbacks. Inthe daytime, when 
power was most used, the pressure was often less, 
whilst in the night the pressure was augmented. 








With regard to what had been said as to reducing 
the cost to one standard, the information was given 
as he had received it, and it was not difficult to 
make comparisons with the data given by the aid 
of a little calculation. 

The meeting was then adjourned until the 
following evening. 


THE Disposat or Biast Furnace Siac. 


On the Friday evening a paper ‘‘ On the Dis- 
posal and Utilisation of Blast Furnace Slag,” con- 
tributed by Mr. William Hawdon, of Middles- 
brough, was read. The author began by pointing 
out that whilst it is nearly always ditticult to realise 
profit in getting rid of pig iron, it is more difticult 
to avoid loss in getting rid of the slag. In other 
words, slag can seldom be sold, and as a rule has 
to be removed at much labour to be tipped over 
more or less valuable land. When it is remembered 
that ten million tons of slag are yearly made in 
Great Britain—a speaker in the discussion cor- 
rected this to twelve million—we may agree with the 
author ‘‘ that the subject is well worthy of atter- 
tive consideration.” We shall, in an early issue, 
publish this paper in full with the illustrations, and 
we may, therefore, at once proceed to the discussion. 

The author at the conclusion of the reading of 
the paper showed examples of the product of his 
machine, and also bricks which had been taken out 
of a building after having been laid fifteen years, 
Some road bricks were also shown. 

The first speaker in the discussion was Mr, 
David Joy. He had had great experience in the 
disposal and utilisation of slag. The author had 
made reference to these and to the paper he, Mr. 
Joy, had read before the Cleveland Institute of 
Engineers. The author said that none of Mr. Joy’s 
plans had, so far as he was aware, been put in 
practice. ‘* One idea was to have long endless belts 
running from the furnace to the river for shipment. 
The belts were to consist of iron plates } in. thick, 
fixed on iron ropes ; it is needless to say that these 
would have been too light to resist the action of 
the molten slag run upon them. Another design 
was for disintegrating the slag by running it into 
water, out of which it was to be dredged by an 
arrangement of buckets. Other designs were also 
drawn out for running the slag into fixed moulds 
on the inner side of a horizontal wrought-iron 
drum, which revolved on small rollers; the 
idea was to assist the cooling of the slag by means 
of water jets and to carry it in the moulds nearly 
up to the top of the circle described by the revolu- 
tion of the drum, and then to tilt it out into a 
trough shooting it into trucks. An experimental 
machine constructed on this plan could not deal 
with such a large flow of slag as was discharged 
from the furnaces of that date; and it does not 
appear to have been put into practical use.” Com- 
menting upon these remarks of the author, Mr. 
Joy said that the statements made required correc- 
tion. His paper had been read in 1871, and not 
1873, as the author stated. He had spent the 
previous year in studying this question of slag 
disposal. He had first mastered what had been 
previously done, and then he travelled about 
inspecting the appliances used for transporting 
other materials in large bulk, such as coal, grain, 
&c. He had then met the ironmasters and put his 
schemes before them, and was received in the most 
friendly spirit. The author had said that his chain 
and buckets would not stand the temperature, but 
here Mr. Joy did not agree with him, as they were 
made up in small pieces, and not subject to injury 
from excessive temperature. With the waterwheel 
arrangement the pieces were brought to such a 
state that they broke up readily and could be shot 
into wagons. Another plan was to inject a current 
of air on to the molten stream of slag so as to 
break it up intosand. With this they were con- 
fronted by a difficulty which afterwards led to the 
introduction of the manufacture of slag-wool. As 
the slag was ‘‘shot” by the stream of air, each 
particle carried with it a fine tail. These tails got 
down one’s back under the clothing and produced 
intense irritation, so that it was impossible to work 
near the apparatus. The difficulty had been got 
over since by drawing the filaments into a re- 
ceptacle by an induced draught, and thus collecting 
them in the shape of slag-wool, which was a valu- 
able product. His work did not produce any 
practical result, however, as after he had been en- 
gaged for two years, the Tees conservators came to 
the conclusion that they would take the blast 
furnace slag for constructing their breakwater, and 
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they therefore offered such a price as made it pay 
to let them have it. The speaker thought the 
wheel arrangement described better than the chain 
and bucket device, as the former could be removed 
if anything went wrong, and the ordinary method 
of dealing with the slag could then be had recourse 
to. 

Mr. Jeremiah Head said that he came from a 
land of slag, and he thought he had seen all the 
machines used for its disposal. The greatest con- 
sumption in Cleveland was for the building of 
breakwaters. On the south side of the Tees they 
had erected a noble breakwater which was built up 
of iron slag and cement, which were formed into a 
concrete. Some of the blocks forming the toe of 
the breakwater were as much in weight as 250 
tons each ; still in a heavy gale these were liable to 
be shifted a little. The breakwater had been 
somewhat damaged in this way, but the mischief 
had not been great and had been remedied by 
filling up the cracks formed with cement. In 
addition to this large quantities of slag had been 
taken to sea for three or four miles and shot over- 
board. It had been anticipated that there would 
be formed in this way an addition to the kingdom 
in the shape of a slag island, but it was found that 
the blocks were shifted and broken up by the action 
of the waves, and after a gale the adjacent coast was 
strewn with pieces. Mr. Head was one of the un- 
fortunate directors of the company which was started 
to make bricks fromslag sand. It was found that each 
particle of slag was a hollow sphere containing water 
in sufficient quantity to slake the lime used. The 
particles were mostly silica, and were so sharp that 
they cut the steel bars of the Carr’s disintegrator to 
pieces very soon. The company was sound enough 
from an engineering point of view, but it was not a 
commercial success, and exists no longer. Slag- 
wool, as they knew, was still made, and formed an 
excellent non-conductor of heat when new. This 
was to be attributed to the air entangled in the 
filaments. After a time, however, the action of 
the heat given off froma steam boiler had such an 
action on the fine fabrics of slag that it reverted to 
the solid state, and he had seen it taken off a 
marine boiler very much of the appearance of a 
lump of glass. In making bricks it was necessary 
to run them into moulds, and then place them 
into an annealing kiln before getting cold, so 
that they might cool slowly. This made a hard 
brick, but if they were allowed to cool quickly 
they cracked and broke up, like a slag ball. The 
need for this slow cooling was to be argued from 
the fact that an ordinary mass of slag taken 
from the tip would be found to be firm and 
strong in the interior, while the outside would 
be cracked and broken. The slag bricks had 
been used for road paving in many cases; for 
instance, where a road passes a footpath. One 
objection to them, however, was that they have 
a fin from the casting, and this was apt to cut 
the boots of pedestrians. At the same time the 
fin was difficult to remove. Many attempts to 
use slag sand in the manufacture had been made 
and small works had been erected for the purpose. 
The ingredients required in cement were present 
in the sand, and some success had been achieved. 
There had been a pier built of this material, and a 
paper had been read on the subject before the 
Cleveland Institution of Engineers. Still the 
system did not seem for some reason to go ahead 
with great rapidity. One difficulty was to grind the 
slag into an impalpable powder. A machine to do 
this had been devised consisting of an iron cylinder 
containing a number of balls. This did not seem 
satisfactory, and, the speaker believed, was not 
followed commercially at the present time. He 
had seen Mr. Hawdon’s apparatus at work, and it 
seemed to be a great success, and to work without 
trouble. He thought it would come into almost 
universal use when thoroughly known. 

Mr. Marten said that in the course of engineering 
works in Staffordshire he had te tunnel through 
slag heaps, and had anticipated much difficulty, but 
had found that it was not so troublesome as was 
anticipated. Slag was also a useful thing for making 
puddle hold, and he had used it with great success 
for pitching streams, it answering better than 
bricks for this purpose, as the frost affected the 
latter, but was not harmful to the slag, which would 
last ten or twelve years. He had seen efforts made 
to build solid slag walls. The molten slag had 
been run into boxes or moulds, and the material 
would spread out in layers, as it cooled, just as 
treacle would if run from a spout on to a plate. 





A SHORT HISTORY OF BRIDGE BUILDING. 
(For Description, see Page 185.) 
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The next letter was from Mr. Birkbeck ; in 
reference to whose work the following passage 
occurred in the paper: ‘‘ The cast-iron core was 
first introduced by Mr. J. A. Birkbeck at the 
Acklam Iron Works, Middlesbrough. The hollow 
casting was made double pear-shaped in plan, and 
of the full height of the slag ball, with the finer 
edges or knife edges towards the front and back of 
the bogie, so that when the bogie was tilted up, 
the slag, which had already cooled and cracked 
through contraction round the core, was cleft in 
two or more pieces and fell into the barge. But 
these pieces were too large and heavy to be thrown 
with safety into the vessel.” Mr. Birkbeck in his 
letter said that the author was mistaken in his 
statement. With the dry core system the material 
was reduced to smaller pieces than when broken by 
hand. If the author’s experience had not been so 
fortunate it was, doubtless, owing to the cores 
being too small. The belt system had been tried 
at the same works, but owing to the great cost of 
wear and tear of the pins joining the bricks it had 
been abandoned. The question to be solved was 
whether the same thing would not occur with the 
author’s device. The apparatus, too, entailed out- 
lay, whilst with his, the writer’s, plan there was 
but one small additional charge, as the cost of the 
cores was very small, 

Mr. Hawdon, in replying to the discussion, said 
it was always sad to see an able man come before 
his time, and he was afraid that had been the case 
with Mr. Joy. He could onlysay that if the latter’s 
plans had been adopted it would have saved the 
Cleveland ironmasters many thousands of pounds. 
He thought, however, that Mr. Joy’s plates were 
toothin. The belt apparatus, to which Mr. Birk- 
beck had referred, was in appearance something 
like his, but the same precautions were not taken 
in regard to cooling and dividing up into several 
parts, so as to allow for expansion and contrac- 
tion. For railway ballast slag was especially good 
with steel sleepers. The slag broken from his 
machine was in better shape than that used in 
France, where it took the form of a sort of sand, 
which got set hard, so that the water could not get 
away so easily. Reference had been made to cost. 
The price of a machine to deal with 1300 tons of 
slag per week would be 2201. The cost of labour, 
maintenance of machinery and trucks would be 2d. 
per ton of iron produced for delivering the slag into 
trucks—say 1}d. per ton of slag. No charge is 
included for coal, as steam is got for nothing. 
There is also no charge for water. In the case of 
the method in vogue at the Dowlais Works, with 
which Mr. Bauermann appeared to be very much 
impressed, the slag was allowed to run slowly into 
boats, but they were likely to skull, and consider- 
able cost was entailed in breaking them out. There 
was also the cost of breaking up the layers. Mr. 
Birkbeck’s system had been tried at the Ormsby 
Works, and had been given up, the author’s 
— being substituted. 

>rofessor Kennedy, who occupied the chair, in 
yroposing a vote of thanks to the author, said that 

r. Percy had told him that if all could be got out of 
blast furnace slag that was in it, then the iron might 
be treated as a by-product. In that case somebody 
would have to invent a machine to break up the 
pigs, and other people would be paid to cart them 
away. 

The meeting then ended. 








ANNUAL MEETING OF THEAMERICAN 
SOCIETY OF CIVIL ENGINEERS HELD 
IN NEW YORK. 

(From our New York CorrEsPonpeEnt. ) 

Tus meeting, held on January 20 and 21 last, 
proved tobeadelightful réunion of old friends, some 
of the members appearing who have not attended 
such a meeting for years. It is strange how engi. 
neers will suddenly be seized with a desire to attend 
the annual meeting, whether because happening as 
it always does in New York City in the winter, they 
find it easier to reach and have more leisure at this 
season, or whether because they feel a desire to 
attend an annual meeting. Or marking a distinct 
era in their lives to be recalled in the future as 

“*So many years after the last annual meeting I 

attended,” just as the devout churchman says, ‘‘ So 

many Sundays after Trinity,” the writer cannot 
say, but certain it is one meets at the annual meet- 
ing men who have disappeared from active life in 

New York for many years. Hence the pleasure of 





attending one, a pleasure your correspondent has 
never missed forovertwenty years. The meeting was 
held in the church next door to the Society house, 
and it was remarked that men were in that 
assembly who had never been in a church before. 
The denomination is unknown to the writer, but it 
was evidently highly orthodox, for the reception 
was of the chilliest character, owing to an error on 
the part of the janitor ; still Americans just now 
are quite used to Chili receptions, and propose, as 
did this janitor, to make it warm enough for them 
at the proper time. Still, as we had to sit like 
Jews with our hats on in church, we were ad- 
journed to the Sunday schoolroom which had a 
low ceiling, and had the pleasure of reading the 
various Chinese inscriptions on the walls, that is, 
we could have read them if we had been good 
Bible scholars, for the chapter and verse were in 
English, and then followed the hieroglyphics 
of such a startling character as to fully account 
for the errors of translators, which difference 
in readings is a Godsend to all young divines, 
and supplies them with topics for their sermons 
till they grow old enough, wise enough, or weary 
enough to try something more worth their while to 
discourse on, and more instructive to their au- 
diences. The first report of the day was that of Mr. 
Sanford Fleming from the Committee on Uniform 
Standard Time. It commenced with the cheering 
news that the labours of this Committee were draw- 
ing toaclose. It was indeed news to the Society, 
for they were growing to believe the Committee had 
nothing to do with time, that it was of no value, 
and had resolved themselves into a committee on 
eternity. He did, however, report progress. 
Time goes on, Count de Moltke told the Reich- 
stag in March, 1891 ; it was a good thing, and they 
had better take the first meridian west of Green- 
wich, but unfortunately the count died without 
telling them how to take it, or what to take with 
it. A meridian taken ‘‘ straight” is an anomaly 
hitherto unknown, nor did the chairman explain 
this paradox. 

Belgium, he said, had adopted it on December 
26, 1891; Austria in August; Baden, Bavaria, 
and other German States will adopt it in May, 
1892, and France was withdrawing her opposition 
to it. Thanks were tendered this Committee, 
and more important still, it was continued. I[t was 
also resolved to invite the railways of the United 
States, Canada, and Mexico to signalise the 12th of 
October, 1892, the 400th anniversary of the dis- 
covery of America, by adopting the twenty-four 
hour system. But as Columbus was a foreigner, 
why should this country honour him? Nor why 
should Canada or Mexico? He did not discover 
Boston, for Lieutenant Ericson did that, and as 
evidence of this fact he erected a statue of himself 
there, which is to be seen to-day, and as Columbus 
only discovered San Salvador by running aground 
there, and having to do it, there should be no 
special service in his honour, not even a railway 
time-table. The Committee on Domestic Water 
Supply reported progress and were hence continued. 
This is the usual thing in the Society both for 
itself and for its committees. Moreover, this 
Committee expressed the idea that the work could 
be better done by forming associations in various 
parts of the country, and as this might have been 
a reflection on the Society, they were continued as a 
discipline. 

The secretary announced the award of the 
Norman medal to Mr. John N. Freeman for his 
paper on ‘‘The Nozzle as an Accurate Water 
Meter,” and the award of the Rowland prize to 
Mr. W. H. Burr for his paper on ‘‘ The River 
Spans of the Cincinnati and Covington Bridge.” 
The Committee on the Award of the Rowland Prize 
also highly commended the paper by Mr. J. Foster 
Crowell on ‘‘ The Oakley Arch.” 

Next came the question of the annual convention, 
and some of our Chicago members had become so 
used to voting for everything in 1893 that twenty- 
six of them voted for it now, forgetting that this 
was not the proper year. However, the chances 
are the Society will meet at Fort Monroe if the 
Chilian Navy has not battered it down by the time 
of meeting. Next came the annual report of the 
Board of Direction, which was quite long, and 
although interesting, yet the wisdom of taking so 
much time to read word by word a printed report, 
which is in every one’s hands, may be raised. 
Why not read simply the salient points and only 
go into details on very important matters? The 
principal items are given as follows : 





Report of the Board of Direction. 
On January 1, 1892, the membership stood as follows : 
es. Non-Res. Total. 
Honorary members a 1 5 


Corresponding members = 3 3 
Members ... as - 190 918 1108. 
Associate members it 9 40 49 
Associates ... sc ie 19 44 63 
Juniors... ee sa 59 162 221 


Totals... os | OL 1168 1449 
Fellows, 54, of whom 5 members are 
included above, leaving a ey 49 
Subscribers to the building fund, 140, of 
whom 83 are entered in some one of 
the classes above, and 19 are deceased, 


leaving... a 38 
Totalconnected with the Society, January 
41,1802... Se es ‘ea «» i006 
Total connected with theSociety, January ‘ 
’ = le sag, 455 
The additions during the past year have been : 
Honorary members .. : ate me _ 
Members __... oe see re ae 60 
Associate members ... ae e ee 49 
Associates... abe Pe Se es 10 
Juniors a: re 50 bs See 36 
Fellows ; 
Totals additions... ..  ... 156 
The losses during the year in each class have been : 
Honorary members died ... ae i 2 
Members died, 12 ; resigned, 10 ; dropped 
: ae 32 


for hg mr of dues, 10 .. 
Associates died, 2; dropped for non- 

payment of dues, 3; transferred to 

member, 3 .. ne was ae ae 8 
Juniors died, 0; resigned, 2; dropped 

for non-payment of dues, 4; trans- 

ferred to member, 7; transferred to 

associate member, 17... sae _ 303 
Fellows died ... ee ane 


The invitation to attend the fifth International 
Congress on Internal Navigation at Paris in July 
was read, which the incoming president was 
directed to answer officially. There will be three 
papers presented from American engineers: ‘‘ Tow- 
ing,” Mr. John Bogart ; ‘‘ Water and Rail Trans- 
portation for Commercial Purposes,” Colonel 
Merrill ; ‘‘Improvement of River Mouths and 
Harbours,” Mr. E. L. Corthell. Your readers will 
readily recall the last meeting of this congress, 
which was held in England in 1890. 

The next question was that of providing engi- 
neering head-quarters in Chicago in 1893. It was 
announced that the share allotted to the Civil 
Engineers to raise was 3000 dols. That there were 
seven divisions of engineering assigned as follows : 
A, civil engineering, American Society of Civil 
Engineers ; B, mechanical engineering, American 
Society of Mechanical Engineers ; C, mining engi- 
neering, and D, metallurgical engineering, American 
Institute of Mining Engineers ; E, electrical engi- 
neering, American Institution of Electrical Engi- 
neers; F, military engineering, officers of the 
United States Army ; G, naval and marine engi- 
neering, officers of the United States Navy. 

The tellers here came in and announced the elec- 
tion of the following ticket, which is the first elec- 
tion under the new constitution : 

President, Mendes Cohen, Baltimore, Md. Vice- 
presidents for two years, Samuel Whinery, Cincin- 
nati, O.: Charles B. Brush, New York. Vice- 
presidents for one year, Samuel M. Gray, Provi- 
dence, R.I.; John MacLeod, Louisville, Ky. 
Directors for three years, Wm. P. Craighill, Balti- 
more, Md.; Desmond FitzGerald, Brookline, 
Mass. ; Abraham Gottlieb, Chicago, Ill. ; Benja- 
min M. Harrod, New Orleans, La. ; Leffert L. 
Buck, New York; John Thomson, New York. 
Directors for two years, Theodore N. Ely, Altoona, 
Pa. ; Robert Moore, St. Louis, Mo.; P. Alex 
Petersen, Montreal, P. Q. ; Robert L. Read, Cin- 
cinnati, O. ; George W. McNulty, New York; O. 
F. Nichols, Brooklyn, N. Y. Directors for one 
year, Estevan A. Fuertes, Ithaca, N. Y. ; Albert 
B. Hill, New Haven, Conn.; Edmund T. D. 
Myers, Richmond, Va. ; James D. Schuyler, San 
Diego, Cal. ; Charles H. Myers, New York ; John 
G. Van Horne, New York. Secretary, Francis 
Collingwood, New York. Treasurer, John Bogart, 
New York. 

This announcement was received with great ap- 
plause, for all the officers are deservedly popular 
and will give the Society their best efforts. After 
lunch ensued a most pleasant informal talk among 
old friends, and it was so interesting that it was 
hard to get the members back to the meeting ; how- 
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ever, business had to be attended to and back they 
went with a will. 

The first item considered was the report of the 
Committee on the Units of Measurement, presented 
by Dr. Thomas Egleston. It was the usual thing ; 
they had made progress, and the usual motion to 
continue was passed. 

Then came a preliminary report from the Com- 
mittee on Uniform Methods of Tests of Material used 
in Metallic Structures. They had sent out circulars 
to engineers and the bridge construction companies, 
and the answers received were as varied as the 
patterns in Joseph’s coat. They were in touch 
with the foreign committees on the same subject, 
which certainly showed how far-reaching this Com- 
mittee is. However, they had reported progress, 
therefore they were as usual continued. The same 
thing was true of the Committee on Rail Sections, 
progress followed by continuance. This method is 
the standard one, and is, therefore, beyond all criti- 
cism. Men may come and men may go, but these 
committees go on for ever and for ever. The 
meeting, finding a certain uniformity in these 
matters rather monotonous, adjourned till evening, 
and then had the pleasure of listening to a 
description of the elevated structure of the 
St. Louis Merchants’ Bridge and Terminal Rail- 
way, by that eminent engineer Mr. Robert 
Moore, of St. Louis. He illustrated his lecture 
by the stereopticon and maintained the interest of 
his audience to its close. This structure is in 
general a double track, plate girder, deck bridge 
connecting with the new Merchants’ Bridge, and 
extends along the levee for some distance with 
spans varying from 28 ft, to 90 ft. The posts are 
built of two latticed channels and reach to the level 
of the top of the girders. When two are in place 
they are spread apart to allow of the transverse 
plate girder being dropped between them, and the 
four longitudinal girders are then put in place. 
The girders are 6 ft. apart on tangents, and as 
much as 8 ft. apart on curves. The work was done 
by the Phoenix Iron Company, and six spans could 
be erected per day. The foundations were of con- 
crete masonry with four anchor bolts to each post. 
These bolts were generally 7 ft. long, but some- 
times 12 ft. or 14 ft. The lower ends were 
threaded. In some cases the bolts had to be let 
into the solid rock ledge, and a packing of cement, 
like stiff grout, tamped in, was found the best 
in regard to holding power. The two outer girders 
are carried on brackets riveted to the posts, the 
other two being carried on brackets riveted 
to the transverse girders. The heaviest grade is 
0.8 per cent., compensated for curvature. The 
sharpest curve is about 14 deg. and is spiralled. 
The structure is designed for two engines of 104 
tons each, with 30,000 Ib. on each of four driving 
axles. The track is laid with 67 lb. rails on oak 
ties, 7 in. by 7 in. on tangents, and 8 in. by 8 in., 
or 9 in. by 9 in. on curves, owing tothe wide 
spacing of girders. The rail joints are square, and 
spliced with angle bars and four bolts. On curves 
the outside rails are elevated by yellow pine raising 
blocks under the ties. There are inside and out- 
side white pine guard rails, bolted to every other 
tie, the inner and outer guards being bolted to 
alternate ties. The inner guard rails are 5 in. by 
7 in., are 7 in. from the rail, and are faced with an 
angle iron 3 in. by 3in., fastened by countersunk 
screws to the guard rail and by vertical lag bolts to 
the ties. The outer guard rails are 6 in. by 8 in., 
13 in. from the track rail. The ties are spaced 
6 in. apart in the clear. The rails are secured by 
spikes, but bush interlocking bolts are used on the 
curves. 

After this there were more stereopticon views 
showing the Otis hydraulic elevators for the North 
Hudson Company Railway, and explanations by 
Mr, T. E. Brown and G. H. Blakeley. This closed 
the evening, and the party assembled the next day 
to visit the North Hudson Company Railway and 
try the elevators. The location is at Wiehawken, 
Just opposite New York City, and the elevators are 
designed to convey the thousands who visit ‘‘ El 
Dorado,” a summer garden on the top of the pali- 
sades. The vertical rise is considerable, and the 
crowd, after being elevated in this manner, proceed 
to take additional ‘‘elevators,” in the shape of 
stimulants, to enable them to rise to a height suffi- 
cient to enjoy the ‘‘ Fall of Babylon,” and similar 
musical gems which are presented here nightly 
during the warm weather. The elevators, or as 


Englishmen call them, ‘‘ lifts,” are a fine piece of 
work, the machinery working with great smooth- 





ness, and being under perfect control, so that an 
elevator can be stopped at any point instantly, and 
were, moreover, provided with automatic safety 
appliances in case of any derangement of machinery. 
One hundred peoplecan go in one comfortably. How 
many can squeeze in is another matter. The Society 
were shown around by Mr. Charles Brush, one of 
its members, who carefully explained all the details 
except the great width of doors and their small 
height, when we were taken to the foundations, but 
this was explained by Mr. Brush’s personal demands, 
as he is built not high but wide. The term ‘‘ Brush 
doors” will now become a society classic. His 
work was splendidly done, although with his usual 
modesty he sought to give most of the credit to 
another. We were also shown one of the latest 
specimens of a Worthington pump, which had the 
auxiliary oscillating cylinders, and was doing what 
all Worthington pumps do, attending to business 
and making no noise about it. 

Re-embarking, the party went to the Brooklyn 
Navy Yard, and saw how the Government was 
shaping matters in case Chili required persuasion to 
make an amende for her brutality. The Mian- 
tonomah, two-turreted monitor, was inspected 
thoroughly and favourably commented on. The 
machine shops were visited, and several of the 
vessels under construction were also examined ; 
then came the omnipresent photographer, who told 
us to ‘‘look smiling,” and then proceeded to 
“take” us. The party soon returned to New York, 
and that evening assembled in the Society house 
for the annual reception, which proved so delight- 
ful that it was continued till quite late, and each 
member having told all he knew and tried hard to 
believe all the other fellow knew, took himself away 
with a pleasant memory of this réunion, and thus 
an additional chapter has been added to the already 
brilliant history of the American Society of Civil 
Engineers. 





LONDON SOCIETIES.—No. XXII. 
Tue Royat InstiruT1on—continued. 

WE have already seen* that within four months 
of Davy’s appointment to the Professorship of 
Chemistry in the Royal Institution, the chair of 
natural philosophy was conferrd on Dr. Thomas 
Young with a salary of 300/. per annum and rooms 
in the Institution ; this was in July, 1801, and we 
must now carry this history back to that year. The 
appointment carried with it the editorship of the 
journals, and almost the first work which Dr. 
Young was called upon to do was to edit the fourth 
number of the journal which was devoted exclu- 
sively to a summary of Davy’s first course of lec- 
tures on galvanism, to which we have already 
alluded, and which made so profound a sensation 
on his audience. 

About this time Count Rumford left London for 
Paris, and it was then that he made the acquaint- 
ance of Madame Lavoisier, who afterwards became 
his second wife. During Count Rumford’s absence 
the clerk to the Institution, Mr. Savage, was 
instructed to keep him posted up from time to time 
upon the progress and work of the Institution, and 
in December, 1801, he wrote a letter to Count Rum- 
ford which would have no particular importance in 
the present day but for one sentence ; after report- 
ing upon the progress of the alterations in the 
workshops, laboratory, and other apartments, he 
refers to the printing office, and says: ‘‘ We are 
busy printing Dr. Young’s syllabus and beginning 
of Mr. Davy’s. . . . We print 1000 on common 
paper and 100 on large paper of Dr. Young’s, and 
500 on common paper and 50 large of Mr. Davy’s.” 
This ‘‘ Dr. Young’s Syllabus ” was the first printed 
record of the great discovery by Thomas Young of 
the law of interference, and which first turned the 
balance of evidence in favour of the undulatory 
theory of light, and proved ultimately the death- 
blow to the emission or corpuscular hypothesis 
which had had the invaluable support of the 
mighty Newton. 

Young’s classical paper ‘‘ On the Theory of Light 
and Colours,” which formed the Bakerian lecture for 
1801, had been delivered the previous month, that 
is on the 12th and 17th of November, but in the 
ordinary course of events it would not be printed 
for some six or seven months after. In reference 
to the discovery which was announced in this 
lecture, Sir John Herschel stated that this discovery 
alone would have procured for its author a scientific 
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immortality. We cannot give an idea of this dis- 
course better than by quoting an abstract of it, 
which appeared in the Journal of the Royal Insti- 
tution for December, 1801, and which was probably 
written by Thomas Young himself. ‘‘On the 12th 
and 17th Dr. Young’s Bakerian lecture was read. 
The subject was the Theory of Light and Colour. 
. ... After recapitulating and extending the ex- 
planation of the more common phenomena of 
optics, the author enters into the detail of those 
applications which-are the most novel and striking ; 
by which it appears to be a general law that, 
whenever two portions of the same pencil of light 
arrive at the same point by different routes, the 
production of colour depends uniformly on the dif- 
ference of the length of those routes, and from 
this principle, the colours of striated surfaces, of 
thin and of thick plates, and of inflected light, are 
shown to be necessary consequences of the combi- 
nation of undulations, in the same manner as the 
beating of twosounds, or the interference of the 
tides at sea ; and all the measures laid down by 
Newton are found to agree precisely with this law. 
Such a coincidence Dr. Young cannot help con- 
sidering as fully sufficient to turn the scale of pro- 
bability in favour of the undulatory system of 
light.” The general law of interference is, with 
beautiful simplicity and clearness, given in Dr. 
Young’s own words in his account of his discovery. 
‘* Tt was in May, 1801, that I discovered, by reflect- 
ing on the beautiful experiments of Newton, a law 
which appears to me to account for a greater 
variety of interesting phenomena than any other 
optical principle that has yet been made known. I 
shall endeavour to explain this law by a com- 
parison. Suppose a number of equal waves of 
water to move upon the surface of a stagnant lake, 
with a certain constant velocity, and to enter a 
narrow channel leading out of the lake ; suppose, 
then, another similar cause to have existed, another 
equal series of waves will arrive at the same 
channel with the same velocity, and at the same 
time with the first. Neither series of waves will 
destroy the other, but their efforts will be com- 
bined. If they enter the channel in such a manner 
that the elevations of one series coincide with those 
of the other, they must together produce a series 
of greater joint elevations, but if the elevations of 
one series are so situated as to correspond to 
the depressions of the other, they must exactly fill 
up those depressions, and the surface of the water 
must remain smooth ; at least, I can discover no 
alternative either from theory or from experiment. 
Now, I maintain that similar effects take place 
whenever two portions of light are thus mixed, and 
~ I call the general law of the interference of 
light.” 

The Bakerian lecture in which this law is enun- 
ciated is a masterly critical examination of Newton’s 
Optics, in which Newton’s facts are taken as the 
text, while the deductions therefrom lead to an 
altogether different hypothesis of the physical 
nature of light. In this discourse Young refers to 
the earlier researches (which led to somewhat 
similar hypotheses) of Huygens, Hooke, Male- 
branche, and Euler, but while he so successfully 
refutes the Newtonian theory of light, he does so 
not only in a spirit of the deepest reverence for the 
great English philosopher, but he gives to hini the 
credit of himself having first suggested the theory. 
In the opening paragraph of his Bakerian lecture 
Young remarks that ‘‘The optical observations of 
Newton are yet unrivalled ; and, excepting some 
casual inaccuracies, they only rise in our estima- 
tion as we compare them with later attempts to 
improve on them.” And a little further on he 
says that ‘‘A more extensive examination of 
Newton’s various writings has shown me that he 
was, in reality, the first that suggested such a 
theory as I shall endeavour to maintain ; that his 
own opinions varied less from the theory than is 
now almost universally supposed; and that a variety 
of arguments have been advanced, as if to confute 
him, which may be found nearly in a similar form 
in his own works; and this, by no less a mathe- 
matician than Leonard Euler, whose system of 
light, as far as it is worthy of notice, either was, or 
might have been, wholly borrowed from Newton, 
Hooke, Huygens, and Malebranche.” 

Sir Humphry Davy, writing to his early friend 
and benefactor Davies Gilbert at the very time 
when Young was delivering his lecture, thus refers 
to the event: ‘‘ The Bakerian lecture by Dr. 


Young, our Lecturer on Natural Philosophy, is now 
reading before the Royal Society. 


He attempts to 
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| revive the doctrine of Huygens and Euler that light 
depends upon undulations of an ethereal medium. 
His proofs (i.e., his presumptive proofs) are drawn 
from some strong and curious analogies he has dis- 
covered between light and sound.” 
It will be noticed in what guarded and, to a 
certain extent, sceptical language Sir Humphry 
| Davy refers to work of Young, but it must be 
|remembered that the newly enunciated hypothesis 
|met with almost universal unbelief, not only at 
the time, but for some years afterwards. When 
| Young read his paper he was but twenty-eight 
lyears of age, and to the scientific world of that 
|period it seemed little more than the most un- 
| pardonable audacity and presumption for a man of 
his age to set himself up in opposition to the 
|almost superhuman Newton, and to bring forward 
|a theory of optics (notwithstanding what he says 
| himself to the contrary) which was in direct con- 
| tradiction to the whole foundation upon which 
| Newton’s great work rested. He had, moreover, 
|many and powerful opponents, and he found an 
|implacable enemy in an anonymous writer in the 
| Hdinburgh Review, who afterwards turned out to be 
| the future Lord Brougham, and we may here quote 
from one of the articles which appeared in that 
journal for January, 1803: ‘‘ It is difficult to argue 
| with an author whose mind is filled with a medium 
|of so fickle and vibratory a nature..... We 
demand if the world of science which Newton once 
illuminated is to be as changeable in its modes as 
the world of taste, which is directed by the nod of 
a silly woman or a pampered fop? Has the Royal 
Society degraded its publications into bulletins of 
new and fashionable theories for the ladies who 
attend the Royal Institution? Proh pudor ! Let the 
professor continue to amuse his audience with an 
endless variety of such harmless trifles, but in the 
name of Science, let them not find admittance into 


| that venerable repository which contains the works of 


| Newton and Boyle, and Cavendish, and Maskelyne 
'and Herschel.” 

| The result of the apparently audacious novelty 
| of Young’s conclusions, and the opposition they 
| met with in influential quarters, was that the value 
{of his researches remained practically buried for 
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sume fourteen years, for it was not until 1815 that 
Arago, in his eulogium on Fresnel’s researches in 
optics, pointed out that Fresnel had been antic’ pated 
in his discoveries by Dr. Thomas Young, and from 
that time the acceptance of the undulatory theory 
of light has steadily grown in the scientific world, 
and has driven all other hypotheses from off the 
field. 

Dr. Young began his lectures in the Royal Insti- 
tution in the beg'nning of 1802, his first or intro- 
ductory lecture being given on the 20th of January 
of that year, and it is a curious fact that on the 
same day the Committee of Chemistry passed a 
resolution to the effect that, as the very important 
scientific and commercial question of metallic alloys 
had hitherto not been investigated with sutticient. 
accuracy, a series of experiments should be made 
in the laboratory of the Royal Institution, ‘‘in 
order to ascertain with all possible precision the 
physical and chemical properties of these metallic 
compounds.” Thus January 21 became an im- 
portant date in this history, for on that day was 
commenced a series of lectures upon natural philo- 
sophy and the mechanical arts which have ever 
remained unrivalled, as a splendidly elaborated 
treatise extending over the whole range of physical 
and mechanical science, and it was also the day 
when the Royal Institution decided to take up a 
subject which afterwards, in the researches of 
Faraday upon the alloys of steel, added so much to 
the glories of the Institution and to the knowledge 
of so important a subject. 

The Royal Institution lectures of Dr. Young 
were published by him in a collected form in the 
year 1807 in two thick quarto volumes, and illus- 
trated by an immense number of beautifully 
executed copper plates which formed an additional 
volume.* For this great work Dr. Young should 
have received 1009/., but owing to the bankruptcy 
of his publishers he lost it altogether. 

The lectures of Dr. Young at the Royal Institu- 
tion were not successful from the popular point of 
view; they were too elaborate, his manner was 
neither sympathetic nor engaging, and his lectures 
more suitable for a university class than for a mixed 
and popular audience, and, in contrasting the, re- 
spective manners of lecturing of Davy and of 
Young, Dr. Paris (who had often heard both) says : 
‘*Dr. Young, whose profound knowledge of the 
subjects he taught no one will venture to question, 
lectured in the same theatre and to an audience 
similarly constituted to that which was attracted by 
Davy, but he found the number of his attendants 
diminish daily, and for no other reason than that 
he adopted too severe and didactic a style.” 

His firstlecture, which wasintroductory tothe whole 
course, gave a short account of the work and objects 
of the Royal Institution, in the course of which 
he somewhat quaintly gives his views upon the ques- 
tion of what we prefer to call ‘‘ths presence of 
ladies” at the Royal Institution, but to which he 
refers as ‘‘the education of females.” In reference 
to this he says: ‘‘ The many leisure hours which are 
at the command of females in the superior orders 
of society may surely be appropriated with greater 
satisfaction to the improvement of the mind, and 
to the acquisition of knowledge, than to such 
amusements as are only designed for facilitating 
the insipid consumption of superfluous time.” And 
in pointing out one of the special objects of the 
Institution at that time, namely, the improvement 
of mechanical design and invention, he does so in 
these words: ‘‘We may venture to affirm that out of 
every hundred of fancied improvements in arts or 
in machines, ninety at least, if not ninety-nine, are 
either old or useless ; the object of our researches 
is to enable ourselves to distinguish and to adopt 
the hundredth.” 

The engagement of Dr. Young at the Royal 
Institution did not last long, for it terminated 
exactly two years after it began, that is to say on 
July 4, 1803, and two months after that he was 
elected an honorary life member in oonsideration 
of his valuable services to the Institution. 


THE WORLD’S COLUMBIAN 
EXPOSITION. 
Tue Invusrriat anp Liperan Arts Buripra. 
(Continued from page 165.) 
We this week commence publishing the construc- 
tion drawings of the largest, and possibly the 








* ** A Course of Lectures on Natural Philosophy and 
the Mechanical Arts,” by Thomas Young, M.D., F.R.S. 
Two Vols, and Atlas of Plates, 4to. London, 1807. 





most important building of the World’s Colum- 
bian Exposition, that of the Industrial and Liberal 
Arts. 1t will cover under its roof no less than 
304 acres, and is estimated to cost 200,0001. The 
contents of the building will be very varied ; they 
will include the exhibits grouped under Depart- 
ment H (Manufactures, Classes 519 to 717); De- 
partment L (Liberal Arts, Classes 774 to 881) ; and 
Department M (Ethnology, Archeology, Xc., 
Classes 889 to 917). Department L comprises all 
branches of manufacture ; Department L includes 
education, literature, engineering, public works, 
music, and the drama. 

We shall reserve our description of this great 
building till the publication of further drawiugs, 
but in the mean time we will indicate some of its 
principal features. The main axis of the building 
runs north and south, and its two main facades 
adjoin the great basin and the lake shore. Figs. 
2 and 3 of our two-page engraving show the 
exterior views of these two sides. It will be seen 
that the main feature resembles that of the 
Machinery Hall—the surrounding arcades or 
loggias, which will afford a spacious and convenient 
promenade on the ground floor and an admirable 
exterior gallery above. In thedesign of such vast 
buildings as these, especially where the plan is 
necessarily of quite an elementary character, it is 
extremely difficult to judge of the effect of decora- 
tion. On paper the repetition of a long series of 
arches becomes monotonous, and the more striking 
architectural features that may prove admirable in 
execution on so great a scale, are apt to have a dis- 
appointing effect in the drawings. This impression 
may possibly be produced by an inspection of Figs. 
2 and 3, especially when taken in connection with 
the plain pitched roofs about the arcades, and the 
enormous domed structure above. In execution, 
however, the appearance will be wholly different, 
and it is only necessary to recall the contrast 
that existed between the plans of the great 
Machinery Hall of the Paris Exposition of 1889, 
and the actual structure, to realise that the In- 
dustrial Hall at Jackson Park will not suffer by 
comparison with its smaller prototype on the 
Champs de Mars. Indeed, it is our opinion that 
the great building of 1893 will be in all respects 
superior, both as regards the architecture of the 
exterior, and the general effect of brightness within. 
An inevitable penalty, however, must be paid for 
these heroic dimensions ; every one will remember 
how, in 1889, the span and height of the Machinery 
Hall dwarfed the exhibits, and this will be still 
more apparent at Chicago, where dimensions are 
far larger, and the show cases of the industrial 
exhibitor will be of less imposing appearance than 
the contents of a machinery hall. 

As will be seen from the plan, Fig. 1, on page 
188, the Industrial Building consists of a great 
central hall 1268 ft. in length, and 368 ft. in clear 
span; the height of this hall from the floor to 
the underside of the roof girders is 206 ft. 4 in. 
clear, and to the top of the ventilating lantern 
245 ft. Gin. This vast roof will be supported on 
eighteen principal girders spaced 50 ft. apart ; 
these will provide for 850 ft. of the 1268 ft. con- 
stituting the hall ; the remaining 209 ft. at each 
end will be filled in with a gigantic gable, framed 
upon two long trusses starting from the corners 
of the structure, and meeting at the ridge (see 
Fig. 4) ; the curves of these trusses are of course 
projected to suit the sweep of the roof, and to them 
are framed partial principals finishing against the 
gable trusses on each side and at the ends. As 
nearly as possible the spacing of 50 ft. is main- 
tained for all these trusses. Fig. 5 is a cross-sec- 
tion showing the appearance of the roof, and 
Fig. 6 is a part longitudinal section which gives 
an idea of one gable end. We shall have a good 
deal to say later on of the construction of these 
trusses ; in the mean time it must suffice to say 
that they are carried on timber platform founda- 
tions, somewhat similar to the Machinery Hall, 
and are hinged at the bedplates and apex ; the 
intrados of the truss is curved almost from 
the ground; the outside is vertical for about 
100 ft., and then sweeps upward to the ridge 
with a flat curve. As will be seen from Fig. 4, 
the first four bays are braced diagonally, and after 
that each alternate bay formed by two principals is 
braced together. As will be seen from the different 


views, the roof purlins are formidable structures, 
and three tiers of longitudinal girders connect the 
trusses in the 100-ft. space formed by their vertical 
ribs ; the general form of the lantern is shown in 





Figs. 1, 2, 3,5, and 6; the unglazed part of the 
roof will be close boarded, and the exterior cover- 
ing will be coloured green, 

This great hall will be surrounded by what in 
comparison will be quite insignificant structures, 
but which nevertheless are of considerable dimen- 
sions. Immediately outside will be a lean-to roof, 
52 ft. 3 in, wide, followed by a pitched roof 107 ft. 
9 in. wide, and outside allis a second lean-to roof 
46 ft. in width ; within this last will be the loggias 
and exterior galleries shown in the outside eleva- 
tion. These outside buildings are to be provided 
with galleries as shown in Figs. 5 and 6; that in 
the inner span will be extended inside the great hall 
between the trusses ; although these galleries look 
very low in our illustration, they are’ mvre than 
20 ft. above the ground, and they are sufticiently 
extensive to give a large additional area for exhibi- 
tion purposes, 

(To be continued.) 








WORTHINGTON HIGH-DUTY PUMPING 
ENGINES. 

AN exhaustive test of a set of large high-duty pump- 
ing engines, manufactured by Mr. Henry R. Worth- 
ington, of 86 and 88, Liberty-street, New York, and 
supplied to the Artesian Water Company of Memphis, 
was carried out some time since by a board of three 
engineers, namely, Messrs. J. J. De Kinder, A. J. 
Caldwell, and Chas. B. Brush. 

The main features of the Worthington high-duty 
engine are well known. Each engine consists of two 
sets of cylinders and pumps, the valves of one set of 
cylinders being operated by the piston-rod of the 
other. No flywheel is used, but expansive working 
of the steam is secured by means of a very ingenious 
balance cylinder mounted on trunnions and fitted with 
plungers attached to the crosshead of the engine at one 
end, and at the other subjected to a source of water 
pressure. During the first portion of the stroke the 
plungers of these cylinders act in a direction to 
oppose the motion of the steam piston, but as the 
lauter moves forward these cylinders rotate on their 
trunnions and act against the pistons, at a less and 
less advantageous angle, until at half-stroke they 
exert their pressure at right angles to the motion of 
the piston, and so neither tend to impede nor accelerate 
it. Passing this point, however, the plungers begin 
to assist the motion of the piston and thus compensate 
for the falling pressure in the steam cylinder. The 
result of this beautiful device is that the effective 
pressure on the pump plunger is maintained nearly 
absolutely constant throughout the whole stroke. 

The Artesian Water Company, for whom the engines 
were built, supply the city of Memphis from water 
obtained from a bed of sand 700 ft. thick underlying 
the city some 200 ft. A section of the strata is shown in 
Fig. 2, page 192. This bed of sand is remarkable for its 
great extent, having been traced 125 miles to the south 
of Memphis, whilst towards the Atlantic Ocean on the 
east it is said to extend for 750 miles. The water is 
collected from forty-one tube wells, of which ten are 
6 in. in diameter and the others 8in. These wells 
open into collecting tunnels, the general arrangement of 
which is sufficiently indicated in Fig. 1, page 195. These 
tunnels all lead to a brick shaft, directly above which 
are placed the pumping engines. Of these three dis- 
tinct sets have been supplied, the general arrangement 
being as indicated in Figs. 3, 4, and 5. As will be 
seen, they are of the compound vertical type, and for 
their power cccupy very little floor space. The con- 
tract conditions required that the engines should be 
capable of raising 8,000,000 British gallons of water 
per twenty-four hours, against a head of 250 ft., and 
show a duty of 105,000,000 foot-pounds for each 
1000 lb. of steam used, with asteam pressure of 110 1b. 
per square inch, the pump plunger speed not to exceed 
150 ft. per minute. 

The cylinders are jacketed on both sides and ends, 
and each engine is fitted with a separator immediately 
over the throttle valve. The exhaust from the high- 
pressure cylinder passes through a reheater on its 
way to the low-pressurecylinder. The condenser is of 
the surface-condenser type and is fitted with an indepen- 
dent air pump. The steam valves of both high-pres- 
sure and low-pressure cylinders are of the circular 
semi-rotary type, and are operated as usual in this 
class of engine. The cut-off valves, however, which 
are of the same type as the steam valves, are operated 
by direct link connections to the piston-rod. The 
pumps are double-acting and have each twenty-eight 
suction and twenty-eight delivery valves. These are 
of the disc pattern 43 in. in diameter by §-in. lift. 

The boilers are of the ordinary water-tube type and 
were supplied by the Heine Safety Boiler Company, 
who guaranteed an evaporation of 10 1b. of water 
from and at 212 deg. Fahr. per pound of coal used. 

To determine the true volume of water discharged 
from the pumps, the measuring tank shown in Figs. 6 
and 7 had been prepared, but owing to an accident it 
was not ina perfectly satisfactory condition at the time 
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of the tests ; in spite of this, however, a comparison of Air space included in grate surface 11.20 sq. ft. pound of dry ccal from actual 
the resulte obtained by means of it, with the calculated Clear head over bars, front 2.62 ft. pressure and temperature 9.02 Ib. 
displacement of the pumps, show ed a difference of but rear.. 2.30 ,, Equivalent water evaporated per 
2 or 3 per cent. The form of weir used is shown in | Depth under bi bars 2 | Pindee Fees coal from and at 9.94 
Figs. Sand 9. Typical engine and pump diagrams are Water heating surface 1020 sq. ft. Equivalent water ev: aporated per 7 
shown in Figs. 10, 11, and 12. | Superheating None pound of combustible from and 
Bi ne Table gives a résumé of the results | Ratio of water heating surface to at 212 deg. Fabr... 10.459 ,, 
o»taine mn 
grate surface aaa 45 54 | Number of pounds of coal required 
Data In RELATION TO Test OF WoRTHINGTON ENGINE Height of brick chimney .. 134.50 ft. | to supply one million British 
No. 479 anp Borers No. 1 anp No. 3, DURING Diameter of chimney flue .. 5.50 ., thermal units, as determined by 
Twenty-Four Hours, at MEMPHIS, TENN., "JANUARY Areaof. 23.76 sq ft. | analysis Tt « 
12 AND 13, 1891. | Rativ of grate surface to area of Number of pounds of coal required 
Dimensions : | chimney flue isl mane 0.94 to supply one — mined 
Number of steam cylinders 4 vo : thermal units, as determine . 
| age Pressures : : } P 04.05 ,, 
Diameter ” low- . | Steam pressure in boiler by gauge 110.06 lb. Se Sener SORES a+ 
P Efficiency Es 74.3 per cent. 
Dieaebor of ‘steam c cylinders, high- vena | Atmospheric — by baro- 29.97 i | 
meter .97 in. : 
Wheuner, en 30 ,, | Force of draught in inches of Rate of Combustion ; 
ig pont < von 5.75 basta is a a 0.80 ,, Dry coal actually burned per 
Diameter of piston-rods of steam ies | Average Tempertures : , square foot of “sone surface per he 
cylinders, high-pressure 5.625 ,, \ Of water in pump well 67 deg. Fahr. hour... ic. ew, ~ ST 
Normal stroke of steam 
pistons 4 ft. 
Number of water plungers 2 , ice ee 5 ae 
Diameter of plungers _... 7 in. | L. 
a of plunger-rods | a x 
of water cylinders 5.25 i = 
Nominal stroke of plungers 4 ft. | « q & Se 4 
Net area of plunger ..561.73 sq. in. | Q ifs 72 V 
* igh - pressure = « fe am ° al 
steam piston .-.694.43 ,, aucrion ,N*33 2 th 
Net area low- pressure 8 Pumping Station Fia.7 
steam piston... 2802.02 ,, =| \ a | Bove | ig- 
Average length of stroke of deo, Dee \ \ = 
steam pistonsduringtrial 4.1625 ft. an . A \\ ee dee = = 0 
Average length of stroke “en = 0 fz2 023 wo 26 - n8.30 
of plungers during trial 4 1625 ,, am ra wer nL 
Feed Water: aime. Ti = Bs A 
Weight of water supplied s RS i 
bed — tank measure- 9 AR \ SS 
1 228, 247 Ib. H a . S 
Weight of water supplied j= pueses ue yf 
toboilers, meter measure- or scare sz | ra 
ment TR “poor sere ene Lf 3 
Excess of meter measure- REGS \\ o> 
ment over tank measure- | : \\ 3 8 
ment ae 1.66 per cent. ik 2\\ Eo 
Average Pressures : iS \Alc =7 
Pressure indicated by | nei? i 2% 
auge on boiler .. .. 110.06 Ib. 3 eres Ro rQQ9 seeogoege0 8g2g388e8 
Pressure "indicated by ee | 7S 88 S88Sboee5 seek RE RR Ess 
gaugeof steam atengine 105.16 ,, Wow 1, \ ZSSSRSRS SFT 3S $SFFFI533H23 
Pressure indicated by peer: mrnoeleeeeoeeoesaaarne 
gauge on force main ... 95.67 , SP wi ee Tee sie] Eade ff eee ve Seg cers 
Vacuum indicated by ws a mits | Pe has 800, Supe 
gauge on suction main... 4.85 in. gle ari ' : S ptetus ae 
Pressure corresponding to ——— Cig pean 2 Re at 
a. given in preced- 38 Ib OVERTON “sT of Tunnel ear a a 
ing line .. 2.38 Ib. = si — A ue eis we : 
— distance between + ee s sot year 
the centres of the two Q re KS id ba! gh Pie Y: 
: § eve £3 
gauges . 60.35 ft. & NEE ¢ pex ett 
Pressure equivalent to dis- x | pik og ends epee eas 
pone ‘ances the two K 1 : ! ' Petueh cee sorehes abate sha eaeee. ; 
Mh —.—- JL ca aa area aera 
Net load on plunges pet Sma ae are Se ere ee ee 
square inch . 124.18 ,, - Came (i cece tua ee lead 
unnel S 
Miscellaneous Data : ' | wl : CHART SHOWING ELEVATIONS IN FEET ABOVE SEA LEVEL OF WATER 
Duration of trial... .. 24 hours i Le wi\ am Se tes OF ONEERS Ene, Te SER 
Total number of strokes ame & ar 3 
aspercounterduringtrial 23,057 
Percentage of moisture in HAG EE OY 
steam supplied to engine Dry Ta B ' 
Mean effective pressure | 
measured from 61 dia- 
grams taken from steam 
cylinders : 
oe Fr Ma Of steam... $04.6deg. Fahr.| Water cvaporsted from and at 
ig ‘ ” escaping gases 493.2 | : ‘ . 
Principal Results; | : F385 a bo 153.26 : of heating surface per hour 5.14 Ib. 
— work done in the twenty-four », boiler-room 73.48 55 
our test . 26,779, 100,000 ft. “lb. | »» engine-room 434 
pnd _* 1000 0 Ib. feed water = "117;325,000 _,, », outside air 33.75 45 Royau AcmOouLTURAL Society or EnGLanp. —-The 
. . j | trials of ploughs competing for the prizes offered by the 
plunger displacement 11,202,000 gals. Fuel : ; Society will take place in the neighbourhood of Warwick, 
Additional Results : Total amount of coal consumed ... 26,310 Ib. on Monday, February 22, 1892, and following days. The 
Average number of counter Moisture in coal xe 1,013 ,, trials in light land will be held on the farm of Mr. R. 
strokes per minute a 16 ry coal consumed .. 20,297 ,, | Horton, Shaken, Warwick. The trials in strong land 
Average piston speed per minute 133.3 ft. Total refuse, dry 1,236 ,, will be held on the farm of Mr. John Palmer, Hampton- 
Average indicated horse - power Refuse... te 4.89 per cent. on-Hill, Warwick. The competition will commence at 
developed by the steam cy- Total combustible ... : 24,061 1b. 9 a.m. on Monday, at Mr. Horton’s farm. 
linders of the engine. 605.88 h.p. Dry coal consumed per hour 1,054 ,, 
—_ power calculated from work Results of Calorimeter Test : Bristot University Cotteck ENGINEERING SociETy 
one.. + 563.5 ss |—On Tuesday, the 2nd inst., this Society held » well- 
Efficiency of engine 93 per cent. Quality of steam Dry | os. mded m wo Tagg hacen ra P: am y Ry. MA. 
Feed water consumed by the plant atten meeting, the president, Professor Ryan, 
Water: D.Se., in the chair. After the general business had been 
per hour 9510 Ib, | ‘ 
, . Total weight of water pumped gone through Mr. J. W. I. Harvey, vice-president of 
Dry oonl sotealty ben aod indi- 1% into boiler and actually ev ee the Engineering Section of the Bristol Naturalists’ 
Pounds of water evaporated per ono rated, tank measurement 228,247 lb. Society, read a paper on ‘‘Mild Steel.” The author 
indicated horse-power per hour | Equivalent water evaporated into described fully the processes necessary for the produc- 
f a temperature of feed a — from and at 212 deg. , tion of this form of steel, and discussed the various points 
a f 153. 45 de Wate: ant | 251,660 ,, | of dispute in connection with those processes. Special 
bs “se ee mornin ~~ 110.06 lb... 15.70 E a water ev saporated into | attention was directed to the elastic limit and to experi- 
eee ai ~4 steam from and at heasiaen | ments relative to its determination. A hearty vote of 
Data AND RESULTS OF Som TEsT. | Fahr. per hour 10,486 ,, | thanks was and carried by acclamation to 


Dimensions and Proportions of each Boiler and Chimney: 
Grate surface, 5.6 ft. —_ 4 ft. 
long, area ... .. 22,40 sq. ft. 


| Economic Evaporation : 


Water actually evaporated per 





— 
Mr. Harvey or his instructive paper. 


* The coal used was 54 per cen’, below standard. 
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BIRMINGHAM HYDRAULIC SUPPLY STATION. 
MR. J. W. GRAY, ENGINEER TO THE CITY WATER DEPARTMENT, BIRMINGHAM. 


Future Extension 
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BiRMINGHAM is one of the most progressive of cities. 
In municipal matters it is in advance of many of its 
compeers. The Corporation not only supply the 
town with gas and water, and encourage the adop- 
tion of mechanical means of tramway traction, 
but they have recognised the great utility of water 
provided to consumers at a high pressure, and recogni- 
tion in such a case with them is akin to fulfilment. 
Formerly the supply for lifts was at 70 lb. pressure, 
but in 1888 the Water Committee of the Corporation 
took under consideration the further development of 
the supply as it affected hydraulic lifts, but nothing 
was definitely done until March, 1890, when a report Spur pinion 10% “diq) Ea 
by the engineer to the Water Department of the Cor- —'F 
poration, Mr. J. W. Gray, was presented to the : 
Council recommending a new high pressure of 700 lb. 
to the inch, instead of 70 lb., the idea being to any 
effect economy both for the Water Department 
and for the owners of hydraulic lifts. In the first | 
place the increasing number of lifts encouraged fs + 
the idea. In the five years between 1885 and 






























































1890 the number of lifts had been dcubled, and an 

increased expenditure of water was involved when the 

pressure was 70 lb. In March, 1888, when the works ie 

were sanctioned, there were sixty-one hoists in use in en ee ee ee ns 

the centre of the town, requiring 80,000 gallons per | 

day, and yielding 1000. per annum. Now not only WY 

did the change to high-pressure mean a savingto the} ZZ = ? (eee et ee 

owner of a lift, the construction as well as the working LS Soe ee SSS NSS Spi iA L5H LH Lm 
being cheaper, but it economised the water. As Mr. iN | 


Gray pointed out, a lift which formerly cost 16/. or 17/. 
a year would cost 13/. under the new system, and the 
saving to the Water Commissioners would be the Rae Se 
difference between the cost of 7000 and 70,000 gallons 5 tg a a 
of water. The saving on a lift now costing 25/, a year 
would be about 9/. a year. Twelve persons can be 
raised 40 ft. at an outlay for water of ld. We give 
this week several illustrations of the new hydraulic 

ower station, which, by the way, was opened by the 
Mayor of Birmingham on J:ly 27 last, and in a second 
article we shall deal with the accumulators and the 
general details of the machinery. 

The entrance to the station, shown on the facade 
(Fig. 1), is through a wide doorway and hall, situated 
between two massive accumulator towers 12 ft. 6 in. 
square inside, and 47 ft. high from ground level to 
eaves of roof. The space between the towers includes 
offices upon the ground and first floors with a 
staircase for communication -(Fig. 2). Below the 
entrance hall is a chamber containing the hydraulic 
valves by which the high-pressure water is controlled 
in its course to and from the accumulators and to the 
street mains. (Fig. 5.) 

The entrance hall opens, as shown on Figs. 2 and 3, 
into a machinery room 53 ft. wide and at present 36 ft. 
long from front to back, but capable of being ex- 
tended so as to cover what is now an open yard and 
thus toe become 57 ft. long and to accommodate five 
sets of machinery. The machinery, as will be seen 
from the plan (Fig. 5), consists at present of three sets 
of triple hydraulic pumps working at a pressure of 
about 7301lb. per square inch, and driven by three 
Otto gas engines constructed by Messrs. Crossley 
Brothers and Co., Limited, Openshaw, Manchester, 
nominally of 12, 20, and 20 horse-power respectively, 
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BIRMINGHAM HYDRAULIC SUPPLY STATION. 
MR. J. W. GRAY, ENGINEER TO THE CITY WATER DEPARTMENT, BIRMINGHAM. 
(For Description, see opposite Puge.) 
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but capable of yielding 25, 50, and 50 indicated 
horse-power respectively. The three sets of ma- 
chinery are arranged side by side, the engines bein 
on one side and the pumps on the other. Range 
along the wall near the gas engines are three large gas 
meters and the three anti-fluctuator gas bags of the 
engines. Each engine obtains its gas direct from the 
Corporation gas mains in Silver-street. Figs. 4 and 6 
are sections of the machine-room, the one longitudinal 
and the other transverse, the one showing the con- 
nections with main pipes and the other the connection 
between the gas engines and pumps. The hydraulic 
pumps, of which Fig. 7 is a plan and Fig. 8 a section, 
are of 20, 35, and 35 horse-power respectively, that is to 
say, they will respectively absorb those amounts 
of energy. They have each three hard gun-metal 
pares these are 24 in. in diameter by 9 in. stroke 
or the small size, and 3 in. in diameter by 12 in. 
stroke for the larger size; they are worked from 
crankshafts revolving forty-nine times per minute and 
driven by steel pinions working into mortise wheels 
having hornbeam cogs. The pitch of these wheels 
is ]#in., 2in., and 2in., and the breadth of face 4} in., 
5in., and 5in, respectively. The smoothness of their 
working leaves nothing to be desired. The whole 
of the working parts are mounted upon cast-iron bed- 
plates bolted down to substantial foundations. The 
engines drive the pumps by means of three Sampson’s 
patent leather belts, which are made of long narrow 
strips of leather cut spirally from the hide and united 
longitudinally to form the desired width and thickness. 
Close to the pumps shown on section Fig. 6 is a 
trench 5 ft. wide and 4 ft. 9 in. deep, open at the top, 
except where it is covered by wooden platforms, and 
containing the suction pipes, the delivery pipes, and 
the valves connected therewith, the whole being thus 
in full view and easily accessible. The pumps draw 
their water from a 6-in. main, into which the city 
water supply can be admitted at either 40 lb. or 80 lb. 
per square inch, the pumps being thus assisted to that 
extent in making their outward strokes. The pumps 
deliver the water at about 730 lb. per square inch into 
two 6-in. high-pressure mains which lead off in two 
different directions through the city. These mains 
are connected with two accumulators, shown on either 
side of the front elevation of the building (Fig. 1), 
where the water can be stored. We shall deal with 
the interesting arrangements of these accumulators in 
a second article, 
(To be continued.) 








HORIZONTAL AND VERTICAL PLANING 
MACHINE. 

THe combined horizontal and vertical planing 
machine illustrated on page 200 has recently been 
completed for one of the leading marine engineering 
concerns in this country, and is one of the largest of 
its class yet produced. It is entirely self-contained 
and capable of planing about 22 ft. horizontally, 18 ft. 
vertically, and 3 ft. transversely, while it weighs in 
all close upon 100 tons. 

The baseplate on to which the object to be operated 
upon is secured, is 2 ft. in depth and has numerous 
longitudinal and transverse ribs underneath to avoid 
deflection. It extends 10 ft. in front of ths tool, has 
T grooves planed out of the solid, and the front side 
is planed so that another width of plate may be readily 
added should future requirements demand it. 

The uprights are hollow castings of great strength, 
each weighing upwards of 10 tons and measuring 
about 12 tt. long at the base and 12 ft. high. They 
are securely attached to the baseplate in front, and 
are stayed together at the back, while the horizontal 
beds, which are united to them by bolts disposed 
along the vertical faces, complete a rigid structure. 

The upper and lower horizontal slide beds are each 
about 28 ft. long by 2 ft. wide on the face, and are 
strongly framed and bolted together. The lower bed 
has a very wide bearing surfave for sustaining, with- 
out undue friction, the weight of the vertical slide- 
bed, and it is on this surface that the machine relies 
for the accuracy of its horizontal planing. In order 
to prevent deflection when the vertical bed is at work, 
there is provided at mid-length between the uprights 
or thereabouts, a deep convex box girder cast on the 
underside of the horizontal bed. Intervening be- 
tween the horizontal and vertical beds are two long 
sliding saddles, the lower one, upon which the vertical 
bed rests, being cellular in form and of strength 
sufficient to distribute its weight uniformly over the 
whole bearing surface, which amounts to upwards of 
6 square feet. 

For planing horizontally, twin-screws of steel, 
rotated by bevel gearing and a steel vertical shaft 
driven from below, are provided, while a single screw 
actuated by bevel gear and horizontal shaft etfects the 
vertical planing or slotting. During the latter opera- 
tion the twin-screws, by a change of mechanism 
readily effected, impart the ‘‘feed traverse” and 
vice vered. The nuts belonging to the three screws 
are of hard gun-metal and entirely encircle the screws, 
though in such a manner as not to interfere with their 





intermediate supports. For examination and repair 
the nuts may be readily removed and replaced, and 
that without any further trouble than is entailed by 
the withdrawal for a short distance of the vertical or 
horizontal screws as the case may be. 

The vertical moving slide has upon it a self-acting 
transverse slide carrying relieving tool-holders for 
planing horizontally and vertically, and is counter- 
balanced by means of a weight suspended by chains 
within the vertical bed. The driving and reversing 
apparatus is self-contained and imparts to the tool a 
rate of ‘‘return” more than double that of ‘‘ cutting.” 
The length of stroke in either direction may be readily 
varied by means of adjustable stops while the machine 
is running, and the necessary adjustments are pro- 
vided for varying the feed to the required extent. 

The planing machine was constructed by Messrs. 
Hulse and Co., Ordsal Works, Manchester. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 27, 1892. 

Tue official figures for the pig-iron production last 
year show the output at 8,279,870 tons of 2240 lb. 
This shows a decrease of 922,833 tons over 1890. This 
decrease occurred during the first six months. A 
general increase in output occurred during the last 
half of the year, when nearly 5,000,000 tons were 
purchased, or to be exact, 4,911,763 tons gross. The 
stock of iron on hands the first of the year was 596,333 
tons, against 608,921 tons a year before. The increase 
in stocks during the last half of the year was only 
154,338 tons. The real production for last year was 
1,219,874 tons gross, a decrease compared to 1890 of 
577,615 tons. During the last half of last year 
786,380 tons were made. While prices fell in Great 
Britain during the year they remained steady here. 
At the present time rail mills are fairly busy on rails, 
steel billets, and slabs, and negotiations are now pend- 
ing for large supplies. Large Lake ore contracts, 
amounting to about 4,000,000 tons, have just been 
closed, and it is probable that this week contracts for a 
million tons more at least will be made at an average 
advance over last year of about 50 cents perton. It 
is thought that this activity and advance will favour- 
ably effect foundry and forge irons, but there are no 
assurances that such will be the case. 


PHILADELPHIA, February 3, 1892. 

The American iron trade has not improved in a single 
feature, and prices continue low for all pig-iron pro- 
ducts. The production is now on a basis of 10,000,000 
tons per year. Thestocks at the end of the year were 
600,000 tons, against 442,000 tons last year. The 
production of spiegeleisen during the last half of the 
year was 83,224 tons ; total for the entire year, 127,766 
tons, against 133,180 tons for 1890. Indications point 
to a steady increase in crude iron production. Steel 
rail orders are coming slowly. Bridge building require- 
ments are quite heavy, and all mills are running nearly 
full time. Shipbuilding and car building requirements 
continue heavy, but not sufficient to tax the capacity 
of mills supplying those wants. There is great 
activity for machinery of all kinds. Boiler work is 
very active, as is the demand for material entering 
into agricultural requirements. The nail trade is 
sluggish, and prices are 1.55 at tide-water. The pre- 
sent low prices of iron and steel products are likely to 
continue throughout the year, and for awhile manu- 
facturers believe that an advance could safely be 
made, but the experience of the past five weeks shows 
that competition will very probably assert itself to the 
disadvantage of producers. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quieter feeling 
in the market last Thursday, but a fairly good business 
was done in hematite and Cleveland iron, at slightly 
easier prices. Hematite iron, after 14d. per ton lower, 
recovered, and closed 4d. down; and Chedaad iron, 
after a similar decline, closed 1d. per ton cheaper on the 
day. No business was done in Scotch iron either forenoon 
or afternoon, and at the close there were buyers remain- 
ing at 43s. per ton cash, and sellers at 48s. 14d. The 
closing settlement prices were—Scotch iron, 43s. per ton ; 
Cleveland, 35s. 44d. ; hematite iron, 45s, 6d. per ton. A 
firmer tone characterised the market on Friday, and prices 
experienced aslight recovery. Scotch iron, however, was 
again without atransaction. The price of 43s. per ton, at 
which it had been kept for a couple of weeks, was held to 
be relatively too dear, considering the decline that had 
taken place in the price of other irons during that time. 
A aleente business took place in hematite iron, a few 
thousand tons changing hands, while the quotations re- 
covered the id. lost on the preceding day. Cleveland 
iron was strong and recovered 24d. per ton. Over the 
fortnight closing on Friday hematite iron lost 1s. 74d. 
and Cleveland 1s. 94d. per ton. The settlement prices 
at the close were—Scotch iron, 43s per ton ; Cleveland, 
353. 74d. ; hematite iron, 45s. 6d. per ton. The firmer 
feeling which showed itself on Friday continued on 
Monday forenoon, partly owing to the week’s ship- 
ments of Scotch iron showing an improvement and 
the imports of English iron showing a diminution. 





Hematite iron improved in price 24d. per ton, of which 
13d. was subsequently lost; and Cleveland iron, after 
being 2d. per ton dearer, closed 14d. up on the day. 
There were no dealings in Scotch iron, the price of which 
was maintained by the syndicate at 43s. per ton. That 
was the closing settlement price, and Cleveland and 
hematite iron closed, respectively, at 35s. 9d. and 43s. 74d. 

rton. The market was quiet on Tuesday forenoon, 

ut steady, there being but few sellers, and business was 
done at slightly firmer prices. No transactions were re- 
ported in the afternoon either in Scotch or Cleveland 
warrants. Hematite iron was bought both for cash and 
for forward delivery at the full price of the forenoon. At 
the close the settlement prices were—Scotch iron, 43s, 
per ton; Cleveland, 35s. 104d.; hematite iron, 45s. 74d. 
per ton. The market was comparatively active this 
forenoon. Cleveland iron was in demand on account of 
anticipated trouble in the Durham mining trade, and 
about 12,000 tons changed hands at a little over yester- 
day’s prices. A fair amount of business was also done 
in hematite iron at slightly higher prices. Scotch 
iron was not in demand at current prices. The afternoon 
market was easier, with a moderate amount of business at 
easier prices. The closing settlement prices were—Scotch 
iron, 43s. per ton; Cleveland, 35s. 74d. ; hematite 
iron, 45s. 74d. per ton. Owing to the slackness in the 
demand for the shipping brands of Scotch iron, Messrs. 
William Baird and Co. last week reduced the prices of 
their Gartsherrie iron 3s. per ton, and their Englinton 
iron 2s. per ton. Subsequently some other makers were 
led to follow the example thus set, but even with the re- 
duction in prices no great change in the extent of the 
demand has taken place. Locally the demand does not 
improve. Yesterday's quotations of makers’ special 
brands were—Clyde and Gartsherrie No. 1, 50s. 6d. per 
ton ; Summerlee, 51s. ; Langloan, 52s. ; Coltness, 54s. 6d. ; 
Calder, 53s.; Glengarnock, 54s. 6d.; Shotts (shipped 
at Leith), 55s.; Carron (shipped at Grangemouth), 
55s. 6d. per ton. Last week’s shipments of pig iron from 
all Scotch ports amounted to 5182 tons, as against 3882 
tons in the corresponding week of last year. They in- 
cluded 180 tons for the United States, 220 tons for 
France, 260 tons for Italy, 200 tons for Holland, 200 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 3776 tons coastwise. An additional fur- 
nace has been blown in at the Gartsherrie Iron Works, 
making in all 77 furnaces in actual operation, as compared 
with six at this time last year. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
504,330 tons yesterday afternoon, as against 505,227 tons 
yesterday week, thus showing an increase for the week 
amounting to 897 tons. 


Imports of Spanish Ore into Clyde Ports.—The imports 
of Spanish iron ore at the ports of Glasgow, Bowling, 
Port-Glasgow, and Greenock during the month of 
January were the largest on record for any corresponding 
month. The increase was to some extent due to the 
anticipated strike of miners at Bilbao, and users buying 
in larger stocks. The total imports for the month were 
48,981 tons, while in January last year, owing to the 
Scottish furnacemen’s strike, and the blow out of the fur- 
naces, the imports amounted to only 4540 tons, less than 
a tenth of last month’s landings. As contrasted with the 
receipts in January, 1890, there was an increase of 
20,459 tons on the past month’s receipts, and as 
contrasted with those for January, 1888, an increase 
of 4843 tons. For the four months ending January 31, 
1891, during which time there were only six fur- 
naces blowing in Scotland, the imports of this 
ore from Spain showed a decrease of 103,373 tons as 
contrasted with the same period ending January 31, 1890, 
when there were 88 furnaces in blast. The past four 
months’ imports, 134,390 tons, during which there were 76 
furnaces in blast, were 81,772 tons more than for the four 
months ending January, 1891, but 21,601 tons less than 
the imports for the four months ending January, 1890. 
The number of vessels, and tons of ore imported, during 
the months of January for several years back were : 
Vessels, Tons. 
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January, 1892 48,981 
1891 


* RP Ee De 4.540 
—_— _r ores: 28,522 
— ie 31,714 
— ae? 44,138 
—_ 2aomeee 33,438 
a aT: 28,105 


99 1885... 21 26,391 


The Local Steel Trade.—Amongst the local makers of 
steel there is reported a quiet inquiry for forward 
material, and some of them are said to be well booked 
forward, probably for three months, if not even a longer 

riod. In the meantime there is some pressure for de- 
ivery of ship-plates, owing to the fact that many of the 
vessels in hand in the Clyde district are in the stage of 
construction when plates are most required by builders. 
Up to 61. 6s. 3d. per ton less 5 per cent. is asked by one 
firm, and a still higher price is quoted by another firm ; 
but business with merchants has taken place at lower 
terms. 


Glasgow Students of the Institution of Civil Engineers. 
—The Glasgow Associated Students of the Institution of 
Civil Engineers held the fifth general meeting of the pre- 
sent session on Monday night, Mir. W. R. Copland, Mem. 
Inst. C.E., president, in thechair. An interesting paper 
on the ‘‘Water Mains from Mugdock Reservoir” was 
read by Mr. Robert F. Miller, Stud. Inst. C.E., of the 
Glasgow Water Engineer’s office. 


Institution of Engineers and Shipbuilders in Scotland.— 
The fourth ordinary meeting of the Graduates’ Section of 
the Institution of Engineers and Shipbuilders in Scotland 
was held last night in the Institution Rooms, Bath-street, 
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Mr. John Sharp, president, in the chair. A discussion 
took place on Mr. Watson’s paper, entitled ‘‘ Condensa- 
tion in Steam Engine Cylinders,” at the close of which a 
vote of thanks was awarded the writer. Mr. Charles 
Lang then read a paper on ‘‘ Auxiliary Machinery for 
Steamships.” The discussion on this paper was post- 
poned till next meeting. 


Royal Scottish Scciety of Arts.—An ordinary meeeting 
of this Society was held on Monday evening, Mr. Alex- 
ander Leslie, C.E., president, occupying the chair. There 
was a large attendance. Mr. Bevan, analytical 
chemist, London, read a paper on ‘‘ The Diazotype Pro- 
cess of Photographic Printing,” which was illustrated by 
limelight lantern views. Subsequently Mr. Archibald 
Sutter, C.E., submitted a paper descriptive of a rapid 
destructor for town refuse. He advocated a quick and 
rapid combustion by the use of intensely strong heat, so 
as to get rid of such offensive smells and vapours as are 
given off by slow combustion destructors. 


The Rebuilding of Glasgow Bridge.—It is said that 
there is a prospect of a Parliamentaay struggle between 
the Town Conncil of Glasgow (as the Bridge Trust) 
and the Clyde Trust regarding the erection of the new 
Glasgow bridge. Several points have already emerged in 
the negotiations between the two bodies, the most impor- 
tant so far being the main question as to the material 
which should be used in the construction of the bridge. 
The Clyde Trust incline very much in favour of a steel 
bridge of three arches corresponding to those of the Cale- 
donian Railway Bridge close by, while the idea of the 
Town Council committee is that the bridge should be of 
granite with smaller arches. It is anticipated that other 
differences will arise as the negotiations proceed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, and a rather more 
favourable report was given of affairs, but only a moderate 
amount of business was done. Inquiries, however, were 
said to be pretty numerous, and altogether there was a 
little better feeling ; but the sudden drop in warrants a 
little while ago has had a serious detrimental effect upon 
quotations generally. Yesterday merchants asked 36s, 3d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, but buyers as a rule were not disposed to give more 
than 36s. Makers would not do business at these figures, 
about 37s. 6d. being their lowest quotation for No. 3. 
There was nothing doing for delivery ahead, prospects for 
the future being still regarded as very uncertain. Grey 
forge iron was scarce, and was in good demand. There 
were buyers at 35s. 6d., but most of the sellers asked 36s., 
and were not inclined to take less. No. 4 foundry was 
said to have been sold at 35s, 9d., but 6d. per ton more 
was generally asked. In Middlesborough warrants there 
was very little doing, but they advanced a trifle during 
the day, opening at 35s. 94d., and closing at 35s. 104d. 
cash buyers. To-day there was not much doing. No. 3 
was again at 36s, 3d., and Middlesbrough warrants, after 
touching 35s. 10d., fell to 35s. 8d., which was the closin 
price of buyers. Hematite pig iron continues firm an 
steady, the Bilbao striking having had little effect on the 
price. About 47s. 6d. is quoted for mixed numbers of 
makers east coast brands. Producers of hematite, how- 
ever, experience considerable difficulty in obtaining a 
sufficient supply of Spanish ore, and in consequence of 
this one firm here are running slack blast. Another well- 
known firm have an arbitration coming on shortly with a 
London company who have been supplying them with 
ore, and who are a long way behind with their contract. 
Notwithstanding the difficulty experienced in securing 
Spanish ore, the price does not advance, Rubio still being 
quoted 13s. ex ship Tees. 


Manufactured Iron and Steel.—There is very little 
new business doing just now in the manufactured iron 
and steel trades, but producers, all of whom keep busy, 
will not reduce their quotations, and some of them say 
that they cannot accept orders to deliver before the 
end ofApril. For May-June delivery rather less than 
the market figures might be accepted, led nobody is dis- 
posed to do forward business. Common iron bars are 
5’. 103.; iron ship-plates, 5/. 5s.; iron ship angles, 
5l. 2s. 6d. ; steel ship-plates, 6/.; and steel ship angles, 
5l. 17s. 6d., all less the usual 25 per cent. discount for 
cash. The steel rail departments keep very quiet, 41. net 
at works still being the price for heavy sections. 


Cleve'and Miners and their Wages.—The executive held 
a meeting at their offices yesterday, when they de.ided 
not to send any delegates to the Miners’ Conference, to 
be held at Manchester on Thursday. Replies were read 
from the managers at Lord St. Oswald’s and the Trent 
Tron Works, irodingham, refusing to concede the 
advances asked for, and not consenting to arbitration. 
The general secretary was instructed to inform these 
gentlemen that the matter will not be allowed to drop, 
as they suppose, but more drastic measures will be 
ec Several other minor matters were also dealt 
with, 


The Fuel Trade.—Dulness at present characterises the 
northern coal trade, but some pretty large contracts 
for export are in course of negotiation. Prices of coal 
generally are weaker, and all round the demand is some- 
what slack. On Newcastle Exchange best Northumbrian 
steam coal is down to 9s. 9d., and best Durham gas to 
8s, 9d. f.0.b. Here the price of blast-furnace coke is pretty 
well maintained, 13s. still being asked for good qualities 
delivered at Middlesbrough furnaces, but consumers are 
not disposed to give such a figure, 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway.—The widening of the line 
between Taplow and Didcot, including the Maidenhead 
Bridge, and the doubling of the South Devon section 
between Hemerdon and Rattery, have made good pro- 
= during the past six months. A second line of rails 

tween Stapleton-road and Bristol was brought into use 
in September, 1891, and the Bristol relief line is rapidly 
approaching completion. The doubling of the Mon- 
mouthshire line between Aberbeeg and Cwm has so far 
advanced as to admit of traffic being conveyed over a 
second line of rails to within about a quarter of a mile of 
Aberbeeg Junction. On the Llynvi and Ogmore line a 
loop at Tondu and another at Brynmenin will be shortly 
completed. Progress is being made with the construc- 
tion of the Kingsbridge section as well as with an exten- 
sion of the Carmarthen and Cardigan line from Llan- 
dyssil to Newcastle Emlyn. The directors have under 
consideration the doubling of portions of the line between 
Plymouth and Penzance. It is also proposed to proceed 
at once with the doubling of the section between Par and 
St. Austell. In the course of the six months ending 
December 31, 1891, the company expended 139,022/. for 
additional rolling stock. The aggregate outlay for 
rolling stock at the close of 1891 was, accordingly, 
carried to 9,659,397/. In the 139,022. expended for 
additional rolling stock in the second half of 1891 locomo- 
tives figured for 36,7941. In the course of the half-year 
twenty-seven new locomotives were also built at the 
charge of revenue, while forty-two other engines were re- 
constructed with new boilers at the charge of revenue. 
At the close of 1891, the company owned 1660 locomotives, 
812 tenders, 5399 vehicles used in the coaching depart- 
ment, and 45,138 trucks and wagons used for the convey- 
ance of merchandise and minerals. The aggregate dis- 
tance run by trains in the second half of last year was 
18,780,190 miles, as compared with 18,002,876 miles in the 
corresponding period of 1890. The cost of locomotive 
power in the second half of last year was 685,8721/., 
as compared with 649,660/. in the corresponding period of 


1890. The cost of maintaining way and works in the D 


second half of last year was 504,416/., as compared with 
500,680. in the corresponding period of 1890. The length 
of line maintained in the second half of last year was 
2481} miles, of which 171 miles were broad gauge, 2058} 
miles narrow gauge, and 252 miles mixed gauge. 


Cardiff.—The steam coal trade has exhibited a more 
buoyant tone; the best qualities have made 13s. 9d. to 
14s. 3d., and inferior descriptions 13s. to 13s. 3d. per ton. 
Household coal has been in good demand ; No. 3 Rhondda 
large has made 13s. 6d. per ton. There has been about 
an average demand for patent fuel. Fairly good orders 
have also been received for coke; foundry qualities have 
been quoted at 19s.; and furnace ditto, 17s. 6d. to 18s. per 
ton. 


Barry Railway.—The directors state in their half-yearly 
report that the capital expenditure for the six months 
amounted to 62,525/. 2s. ld. The revenue receipts for 
the past half-year amounted to 140,878/. 10s. 7d., and 
show an increase of 13,281/. 12s, 2d. over those of the 
corresponding portion of 1890. ‘This increase would have 
been much larger, but for exceptional circumstances 
which prejudicially affected trade during a portion of the 
half-year. 


The Midland at Bristol.—In accordance with the 
Standing Orders of Parliament, the Midland Railway 
Company has duly lodged the estimates of its engineer 
for constructing certain extensions in Bristol. As regards 
a proposed line from a junction with the joint railway 
from Hotwells to Avonmouth to a point on the eastern 
side of ‘‘The Butte,” the estimated cost of construction 
is set down at 299,714/. The total length of the line is 
given as 1 mile 4 furlongs 4.15 chains, and the estimated 
cost of the construction is made up principally of the 
following items, viz.: Tunnelling, 79,90(Z. ; earthworks, 
18,5591. ; laying of permanent way (at a cost of 4665/. per 
mile), 7339/.; permanent way for sidings, &c., 7000/. ; 
erection of station accommodation, 8500/. ; and general 
contingencies, 12,9177. The quantity of land required 
for this line is set down at 12 acres 3 roods, and its acquisi- 
tion, with the buildings upon it, is estimated to cost 
157,625/. As regards a proposed branch from the line to 
the Bristol Gas Works, whichis set down at only 4 chains 
in length, the cost of construction is estimated at 1919/. 


The Electric Liaht at Portsmouth.—The Portsmouth 
Town Council on Tuesday revoked a decision to light the 
town by electricity on the low-tension principle, and 
adopted a new high-tension scheme, estima to cost 
38,0007. An amendment for deferring the scheme until 
the question of using tidal power for machinery was 
considered, was lost by the mayor’s casting vote. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The sixty-second half-yearly meeting of this 
company was held at Bristol on Friday, Lieut.-Col. 
Savile in the chair. The chairman stated that the busi- 
ness of the company was increasing, and that it had 
become necessary in consequence to issue additional 
shares and debentures. The revenue account showed a 
disposable balance of 7044/. 11s. 5d. for the past half-year. 
A dividend (and bonus) at the rate of 124 per cent. per 
annum was declared. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire Miners and the Fortnight’s Stoppage.—At a 
meeting of the Yorkshire Miners’ Association, held on 
Monday, under the presidency of Mr. E. Cowey, it was 
resolved ‘‘ That this council heartily recommends the 
miners of Yorkshire, along with the federation, to resist 








any reduction whatever in wages, by levies to support the 
men who are being asked for reductions, by stopping 
down one or two weeks, or by whatever course is con- 
sidered best and expedient by the miners of the federa- 
tion of Great Britain.” It may be said that meetings of 
colliers are being held throughout the district, and at 
each of them the proposal to close the collieries for a 
fortnight meets with cordial support. 


Suggested Punishment of the ‘‘ Under Contracting” 
Coal Proprictors.—It will be remembered that Mr. 
Pickard suggested to the colliery owners the desirability 
of demanding an advance of 40 per cent. for the men em- 
ployed at the pits owned by those who, by breaking an 
agreement, secured a large proportion of railway con- 
tracts at reduced quotations. Mr. Parker Rhodes, 
secretary of the South Yorkshire Coalowners Assurance 
Association, has written that the body will meet Mr. 
Pickard to consider his proposals, when that gentleman is 
sufficiently recovered to attend. The proposed meeting 
will include representatives from both West and South 
Yorkshire. 


Dividends.—The Sheepbridge Coal and Iron Company 
has declared an interim dividend of 5 percent. This is 
the same as last year. The directors of the Staveley Coal 
and Iron Company have resolved to pay an interim divi- 
dend of 4/. per share on the A andC shares, and 13s. 4d. 
per share on the B and D shares. 


The Export Coal Trade.—The usual monthly return 
showing the quantity of coal received at Hull & been 
issued, and from this it appears that during January 
167,808 tons were received at that port from the various 
Yorkshire collieries, as against 164,808 tons in January, 
1891. The quantity exported at Hull (coastwise) reached 
29,181 tons, and the amount exported to foreign countries 
or British colonies reached a tonnage of 54,421 tons. The 
ae nag export customers were Germany, France, 
weden, and Norway. 


Iron and Steel Trades.—The iron market is only slow, 
the principal demand being for best bar ; sheets neglected, 
uring the past few days Bessemer billets and slabs have 
fallen 5s. per ton, making quotations 5/. 12s. 6d. upwards, 
The call for railway material continues heavy, princi- 
fally on home and South African account, and is ex- 

ted to increase. Quotations, best engine tyres, 
12/. 10s. upwards ; carriage and wagon tyres and springs, 
102. ; tyres, 67. 10s. The number of unemployed in the 
engineering branches is being rapidly reduced. 





A GuivE Book to Trcunicat LiteRaturE.—Recently 
we have had occasion to notice the publication of several 
guides to technical literature, and we have now received 
another of these very useful manuals. They form an 
almost essential part of an engineer’s library, especially 
in the case of engineers abroad who have not the same 
facilities of inquiry as those at home. This one deals 
with agriculture, building and architecture, chemistry 
and physics, commerce, drawing, electricity and 
magnetism, engineering and mechanics (divided into six 
sub-sections), industries and processes, mathematics and 
tables, mining and metallurgy, miscellaneous, munitions 
of war and military works, shipbuilding and nautical 
works, and surveying. We have looked through some of 
the sections and they appear to be very well compiled. 
The book is prepared and sold by Messrs. John Birch 
and Co., 10, Queen-street-place, London. [Price 2s. 6d.] 





THELATE Mr. W. J. Mrers.—We regret to announce the 
death of Mr. J. W. Miers. He was born in 1819 at Villa 
Vicencio in the Andes, and passed his childhood in Chili. 
He was educated in England, and after a course of theo- 
retical and practical instruction in civil and mechanical 
engineering, he went out t» Brazil in 1841. He there 
turned his attention to improving the, at that time, rude 
appliances in the coffee and sugar estates, and in 1845 
established, in conjunction with his brother,an engineering 
establishment at Rio de Janeiro for the construction of 
machines, building and repair of steamboats, &c. The 
firm also undertook several important contracts for 
dredging, erection of iron structures, lighthouses, and 
other work for the Brazilian Government. Mr. J. W. 
Miers, who returned to England in 1863, always took the 

eatest interest in engineering and scientific matters, 

is unfailing kindness of heart, unselfishness and courteous 
manner, made him many friends, both in England and 
in Brazil, who deeply regret his loss, 





Cuicaco Exuisition.—The British Colonies promise 
to be largely represented at Chicago. The amounts 
voted by the various Colonial Governments already nearly 
reach 75,000/., three times the appropriation made by 
the Home Government—25, 000/.—and large additions will 
be made to this total when the other colonies, who have 
applied for space, announce the amounts they intend to 
spend. Canada, for instance, has not yet decided on her 
expenditure, though she will make an extensive exhibit. 
The total area alloted to Great Britain and the Colonies 
will probably be about 300,000 square feet, the largest 
space ever filled by us at any foreign exhibition, except 
Paris in 1878 (363,600 square feet), and this will have to 
be increased by the erection of annexes, or otherwise, if 
the demands of the colonies are to be even approxi- 
mately satisfied. New South Wales has already asked 
for 300,000, the whole amount available, other known 
demands come up to another 100,000, and as much may 
reasonably be demanded for Canada, so that a total area 
of 500,000 has practically been applied for by the colonies 
alone, leaving out of the question the requirements of 
the mother country. 





ENGINEERING. [Fex. 12, 1892. 


ay 








COMBINED HORIZONTAL AND VERTICAL PLANING MACHINE. 
CONSTRUCTED BY MESSRS. HULSE AND CO., ENGINEERS, MANCHESTER. 


(For Description, see Page 198.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Lagnipes Mr. CHARLES 
GiLBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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Re THE “\ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 


Mr. JUSTICE NORTH. 
Mr. BEAL ) Friday, the 4th day of December, 1891, 
Regr. between 
“ ENGINEERING,” Lrp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Jonn Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in oo ye a 
Circular addressed “To Advertisers 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 











NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, February 16th, at 8 p.m. Discussion Bs be continued and 
concluded upon “Gold Quartz Reducti »” by Mr. 
Alfred Harper Curtis, B.A., Assoc. M. Inst. Cr E.— Students’ amd 
ing, Friday, February 12th, at 7.30 p.m. Paper to be read: 
‘Flywheels and Governors,” by Mr. H. B. Ransom, Stud. Inst. 
C.E. Mr. Gisbert Kapp, M. Inst. C.E., in the chair.—Students’ 
visit, Thursday, February 18th, at 1.30 P. m. To the works of the 
Chelsea and Lambeth Water Companies at Molesey, and subse- 
quently to those of the Grand Junction, Southwark and Vaux- 
hall, and West Middlesex Water Companies at Hampton. Train 
leaves Waterloo (south station) at 12 (noon), and Vauxhall at 
12.5 p.m. 

CuEMICAL Society.—Thursday, February 18th, at 8 p.m. Ballot 
for the election of Fellows. ‘‘A Search for a Cellulose Dissolv- 
ing (Cyto Hydrolytic) Euzyme in the Digestive Tract of Certain 
Grain-Feeding Animals,” by Horace T. Brown, F.R.S. ‘‘ Limes- 
bin,” by Professor Tilden, F.R.S. 

Royal Mereorowoaical Soctmry. —Wednesday, the 17th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the following 
papers will be read: ‘‘ Report on the Phenological Observations 
for 1891,” by Mr. Edward Mawley, F.R. Met. Soc. ‘‘ The Untena- 
bility of an Atmospheric Hypothesis of Epidemics,” by the Hon. 
F. A. Rollo Russell, F.R. Met. Soc. ‘‘The Origin of Influenza 
Epidemics,” by Mr. Henry Harries, F.R. Met. Soc. ‘‘ Note ona 
Lightning Discharge at Thornbury, Gloucestershire, July 22nd, 
1891,” by Mr. Ernest H. Cook, D.Sc. 

PuysicaL Society.—February 12th, annual general meeting. 
‘On Supplementary Colours,” by Professor 8. P. Thompson, 
F.R.S. ‘On Modes of Representing Electromotive Forces and 
Currents in Diagrams,” by Professor 8S. P. Thompson, F.R.S. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 
—Monday, February 15th, at 7.30 p.m., in the Lecture Hall of 
the Literary and Philosophical Society, Newcastle-upon-Tyne. 
Mr. J. Jennings Campbell wiil reply to the discussion on his 
on, entitled ‘‘ Engines for Ships of War.” The discussion on 
Mr. . C. James’s paper on **Tonnage Measurement” will be 
r The on Mr. E. F. Waile’s paper on ‘‘The 
Careening of Ships and Steamers” will be resumed. Paper on 
‘** The Rapid Filtration of Feed Water,” by Mr. James B. Edmiston. 

Society or AkTs.—Monday, February 15th, at 8 p.m., Cantor Lec- 
tures: ‘‘ Developments of Electrical Distribution,” by Professor 
George Forbes, F.R.S. Lecture 1V.—Generators of electricity by 
water-power and by steam obtained from destructors—General 
account of destructors—Hydraulic accumulators—Utilisation of 
local circumstances—Probable developments of electric distribu- 
tion in the immediate future.—Tuesday, February 16, at 8 p.m. 
Foreign and Colonial Section. ‘‘The Forthcoming Exhibition at 
Kimberley, South Africa.” By Lewis Atkinson. The Hon. John 
> Merriman, M.L.A., will preside. The paper will be illustrated 
by lantern slides. —Wednesday, February 17, at 8 p.m. Ordinary 
meeting. “The Pamirs,” by Capt. F. E. Younghusband. 
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GOVERNMENT MANUFACTURES AND 
PRIVATE TRADE 
THERE has lately appeared in the Times a series 
of three letters, which are worthy of more attention 
than the average newspaper correspondence. They 
are from one hand and are signed ‘‘ Parlementaire ;” 
they are printed under the title “‘The Ordnance 





Factories and the Private Trade.” The author is 
well acquainted with his subject, evidently having 
exceptional sources of information at his command. 
He is also capable of forming a just opinion upon 
the facts he brings forward. We rejoice to gather, 
as we do from his signature, that he holds a place 
in the legislature, though we fear he will be as one 
crying in the wilderness, in the arena of party war- 
fare, where the voice of public interest is as feebly 
heard above the din of battle for the p prize of office. 

The chief count in ‘‘ Parlementaire’s” indictment 
of the ordnance factories issummed up in hisopening 

phs. ‘‘The relations,” he says, “ between 
the trade and the Government manufacturers have 
been for the last few years growing more and more 
unsatisfactory, and are now highly strained. 
The great centres—or what used to be the 
great centres—of Government work, as Birming- 
ham, Sheffield, Leeds, and Newcastle, are 
strangely embittered against the Government, 
and are loud and open in their complaints, so that 
it is even said the votes in these districts may be 
seriously affected in the forthcoming elections. The 
complainants declare that the Government esta- 
blishments have become the fierce rivals of the 
private traders, and stop at scarcely any means 
which may tend to raise their own position and 
depress that of their competitors.” We need not 
an | indorse these statements, as so many of our readers 
are closely interested in the matter and know them 
to be true. We fear there is a general disposition 
among the unthinking public to encourage this 
state of things. The Government contractor is not 
a popular character. He is supposed to make 
enormous profits out of all his transactions with 
the country, whilst the unhappy taxpayer is mulcted 
of his hard-earned income to swell the contractor's 
unholy gains. That we imagine is the view of the 
unthinking public. Ninety-nine and nine-tenths 
per cent. of the public are unthinking, except in 
the matter of their own immediate affairs. The 
Government factories too, in themselves, are 
popular. The public likes to go to Woolwich or 
Portsmouth and feel a sense of proprietorship in 
these vast establishments ; a member of Parliament 
may even get biscuits and sherry. 

Some time ago a civilian and mechanical engi- 
neer, one who stood in the foremost rank in the 
estimation of his profession, was appointed Direc- 
tor-General of Ordnance Factories. The Director- 
General is directly responsible to the Secretary of 
State for War, so far as policy is concerned ; 
although, of course, the Treasury exercises that 
control in finance which it does over all the spend- 
ing departments. We have no means of knowing 
how far the Secretary of State for War personally 
ccntrols the policy which leads the Government 
factories to become every year more and more 
monopolists. There are some Parliamentarians 
who will have a finger in every pie, whether they 
understand it or not. They are generally the un- 
conscious puppets of their departmental clerks, 
with whom the system of meddlesome control is 
extremely popular. The regulations of the public 
service close Dr. Anderson’s mouth in this matter, 
but in carrying out a system which is extremely 


distasteful to him, because he knows how 
detrimental it is to the public service, he de- 
serves all sympathy. is wide experience 


and well-known ability are sufficient guarantee 
that he must have considered these matters 
closely, and, one would think, have made a 
just estimate upon their merits. A man may be, 
however, ruled from below as well as above; his 
subordinates may be too strong for him. In the 
absence of knowledge one can only put hypothetical 
cases, Dr. Anderson himself has stated that the 
higher appointments in the ordnance factories are 
underpaid ; his words were: ‘‘ The higher appoint- 
ments are governed by War Oftice rules, so that 
it is impossible to fill them up at anything like the 
salaries which it is found advantageous to pay to 
competent men by private firms.” That being the 
case, it is difficult to see how the Government 
factories can afford to cut themselves adrift from 
the private trade, but this appears to be the grow- 
ing policy of not only Woolwich, but all branches of 
the two great spending departments. We will, 
however, return to ‘‘ Parlementaire’s” letters. He 
does not favour the view, and the Secretary of 
State for War is primarily responsible for the 
monopolist policy. ‘‘Government,” he says, “is 
accused of allowing this rivalry to grow up, which 
it should have controlled. This want of control 
has placed it in the position of breaking faith 
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moraliy, if not legally, in inducing manufacturers 
to lay down plant, and prepare, at great cost, for 
the execution of Government orders, and then per- 
mitting Government factories to set up opposition 
machinery and to undertake the work, leaving the 
private plant standing idle.” 

There is no need to give instances insupport of the 
latter part of this statement, but with regard to the 
first paragraph of the quotation it is fair to recall 
what Dr. Anderson has stated he considers the 
legitimate scope to be of the Government manufac- 
turing departments, ‘‘The Royal Ordnance Fac- 
tories,’ he has said, ‘‘ are founded upon the general 
principle that means shall be provided for the pro- 
duction of every kind of warlike store, but to a 
degree so limited, that there shall remain abundant 
scope for the encouragement of the same class of 
manufactures by private establishments.” 

To this statement of the Director-General of 
Ordnance Factories may be added the following 
extract from the report of Lord Morley’s Committee 
on Government Factories, made in 1887 : 

As a matter of principle it appears to us that the 
Government should rely to a considerable extent on the 
trade for the supply of warlike stores. By so doing not 
only does it stimulate inventors and manufacturers to vie 
with one another in producing the best possible articles, 
but it tends also to widen the area of production, so that 
in times of pressure, when Government factories, how- 
ever extensive, could not possibly meet the demands upon 
them. the requirements of the service would be more 
readily supplied. The comparison of prices would further 
be useful in checking the cost of production by the State. 


How far these just views of the functions of the 
Government factories have been carried out in the 
case of the Ordnance Department, may be gathered 
from a few cases instanced by ‘‘ Parlementaire.” 
The manufacture of rifles has almost wholly passed 
into the hands of the Government. In the matter 
of ammunition several firms, encouraged by the 
Government, have devised machinery of great 
accuracy and beauty for producing the case, the 
bullet, and the complete cartridge. ‘‘ Notwith- 
standing the implied promise of support, the rival 
Government establishment is said to absorb nearly 
all the supply. Some 800 men are working 
at the Arsenal, as a night shift, to complete orders 
which the trade could have undertaken without 
employing night labour atall. Every manufacturer 
knows something of the extra cost of night labour ; 
but for this, costly plant that the trade has laid 
down stands more or less idle.” Coming to guns, 
the Times correspondent refers to the policy of 
keeping Woolwich ‘‘almost at breaking strain” 
while the plant of outside gunmakers is unem- 
ployed. ‘‘ Quick-firing guns, being a new and out- 
side invention, are still to some extent in con- 
tractors’ hands; but this arrangement is passing 
away.” No better comment on this passage could 
be given than the following extract from the last 
annual report of the directors of the Maxim- 
Nordenfelt Company: ‘‘The demand for this 
(Maxim) gun has been satisfactory, but it is a 
matter of the deepest regret to your directors to 
state that, afcer their first deliveries had been made, 
together with working drawings which are the 
result of years of experiment and expenditure, 
manufacture was ordered to commence in the Royal 
Smill Arms Factory for the execution of current 
demands. . The manufacture in the Royal 
Arsenal at Woolwich and elsewhere, and many 
systems of guns, carriages, and ammunition, which 
have been developed at a heavy expense to the 
shareholders of this company, constitutes the chief 
difficulty in providing full employment for the 
machinery and staff at our principal manfacturing 
establishments.” Much the same may be said re- 
garding ammunition for guns, the manufacture of 
projectiles having almost wholly passed away from 
the trade into Woolwich Arsenal. At first the 
Government did not compete in the manufacture 
of quick-firing ammunition, the making of which 
requires the laying down of expensive and heavy 
machinery; but the Arsenal is now pushing on 
with this plant, and is entering into competition 
with the original designers and inventors. The 
same may be said of gun mountings. We will take 
one further instance before we close our citation of 
examples. ‘* Whitehead torpedoes,” says ‘‘ Parle- 
mentaire,” ‘‘form a new and very special class of 
work, and for some time they could only be obtained 
from their inventor in Austria. It was natural, 
therefore, that a home source of supply should be 
established. This was done at the Arsenal; but 
the Government, wishing for resources capable 
of expansion, encouraged a private firm to manu- 


facture. It was done at a heavy cost, and at a 
dead loss to the manufacturers ; for the rivalry 
of the Arsenal—no question, it is said, of superiority 
of work, or of cost arising—carried off, by means 
of extensions, large quantities of the work, and the 
private plant remained to rust.” 

It is difficult for the ordinary manufacturer—— 
actuated mainly bythe single-minded desire to make 
a profit—to understand this greediness of the 
Government official to grasp everything, and as he 
does not expect it, until experience has taught him 
to do so, he seldom makes provision to defend 
himself until too late. Inventors are the chief 
victims in this respect. A man has an idea of some 
value, which he submits with unthinking confidence 
to the head of a department in a Government 
factory, and finds his scheme calmly appropriated 
without reward or even acknowledgment. It is not 
only in the case of ideas that this mean pilfering is 
carried on. ‘* Parlementaire” says: ‘‘Government 
manufacturers habitually—it has come to that— 
possess themselves of the ideas of private manufac- 
turers in the matter of machines and inventions. 
They either adopt them in the Government factories 
without license, or make use of them to bring prices 
down, by embodying them in tenders issued to rival 
traders. The complaint is that this course is 
pursued so regularly that private manufacturers 
must keep upa constant system of espionage in 
Government works, lest even their patented inven- 
tions should be so treated.” We are also told of 
whole groups of machines now at work in Wool- 
wich Arsenal which have been obtained in this sur- 
reptitious way. It isnot only in Woolwich Arsenal 
that such practices exist. Cases are not unknown 
—perhaps, if the whole truth were revealed, we 
might say are quite common—in which the drawings 
of one firm have been submitted to another com- 
peting house. We have in mind a case in which a 
most elavorate set of working drawings were sent 
off in this way en masse. 

It is needless to point out how this kind of sharp 
practice works for ill. It is a natural disgrace and 
a national misfortune. Already some of the best 
contracting firms are beginning to look with con- 
tempt on Government work. At one time there was 
no more prized distinction for contractors than to be 
able to put on their stationery ‘‘ contractors to 
the Admiralty,” or contractors to any of the 
Government departments, but this is passing 
away. When firms find themselves tricked by 
Government oflicials they will too often try to 
cheat in return; but, naturally, only the 
shady class of manufacturera will descend to 
this contest of chicanery. We are not speaking 
now of Woolwich only, but taking a wider sweep. 
‘*Parlementaire” says that Government officials do 
things for their departments which they would 
not do to fill their own pockets, That may be 
true ; but it is not only for the pocket that men 
take to devious courses. Ambition to be accounted 
an able and zealous officer is no excuse for hood- 
winking one’s fellows ; and after all it is a ques- 
tion whether the pocket may not have some 
influence ; perhaps not in an immediate degree, 
but the able and zealous officers are the natural 
recipients of promotion and higher salary. 

We repeat that nothing can prove more cala- 
mitous than a course of conduct which will 
destroy the confidence of the manufacturing 
firms of the country. It destroys the power of 
expansion in times of pressure due to our unrivalled 
manufacturing industries. Perhaps more serious 
ill will be the drying up of the inventive talent of 
private individuals which is the source of nearly 
all improvements in war matériel. It may be said 
that if all warlike inventions were to cease from 
this time forth it would be a benefit to humanity. 
That is only true if the failure of military inven- 
tion means the cessation of war. Probably the 
reverse is the case ; but that isa problem beside the 
present question. Inventors will go to the country 
wherethey meet with most encouragement, and there 
their ideas will be worked out and put into material 
shape. It has been urged by a high official autho- 
rity that the managers and foremen of Govern- 
ment factories are the most likely persons to evolve 
new and valuable inventions. Experience does not 
bear this out. The practiced official may make 
improvements in detail, and many are the good 
points in this respect which the country owes to 
foremen and waebieaent in the national factories. 


We by no means wish to underrate this ; but the 
new departure, the bold inauguration of fresh 





principles, come from without. In invention the 





fresh mind, the unbiassed point of view, is one of the 
most fruitful causes of success. There is nothing 
more fatal to originality than a groove. But, 
if we put that on one side, it is absurd to pit the 
thousands of ingenious, enterprising, and untram- 
melled private inventors—all eager for profit— 
against a few Government employes, hampered by 
official jealousies, hide-bound with red tape, and 
with no great prospect of reward, even if their ideas 
bear fruit according to their most sanguine ex- 
pectations, 

The comparison is absurd, as experience has 
proved ; but unless contractors and inventors have 
from the nation fairer treatment and some expecta- 
tion of profit, the country will see them pass over 
to our rivals and possible antagonists. _ Perhaps to 
some extent the exodus has already begun. 





METALS AT HIGH TEMPERATURES. 

Last Friday evening Professor Roberts-Austen, 
C.B., gave a very interesting lecture on metals at 
high temperatures at the Royal Institution. As 
was to be expected nothing very novel was brought 
forward, but the lecturer certainly succeeded in 
demonstrating to a large audience results which 
have hitherto been only obtained in the laboratory. 
Every one who has ever heard Professor Roberts- 
Austen lecture, knows his fondness for experiment- 
ing with gold, which no doubt is mainly due to his 
position at the Mint, though, apart from this, 
many would find a certain fascination in handling 
and experimenting with such a metal. Moreover, 
gold is a metal remarkable for other properties 
besides its monetary value. On previous occasions 
Professor Roberts-Austen has drawn attention to 
the fact that its properties are changed in a most 
remarkable manner by alloying it with small per- 
centages of other metals, and on the present occa- 
sion he exhibited a new series of alloys of this 
metal with aluminum which are of equal interest 
to those previously known. One of these alloys in 
particular, containing 20 per cent. of aluminium, 
is noteworthy, as it forms an exception to the usual 
rule that the melting point of an alloy is lower 
than that of either of its constituents. This alloy, 
on the other hand, has a fusing point above that of 
gold, the most infusible of its constituents. 
Curiously enough the alloy with 10 per cent. of 
aluminium, follows the ordinary rule. These 
alloys, it should be added, have the most brilliant 
colours. The 20 per cent. alloy is a brilliant ruby 
in tint, whilst those containing greater percentages 
of aluminium are purple in hue. 

With the aid of the oxy-hydrogen blowpipe and 
M. Le Chatalier’s pyrometer, the lecturer was able to 
show a large audience the peculiarities of the cooling 
curves of several metals, and also to measure the 
fusing points of some of the most refractory of 
them. Indeed, he succeeded in fusing iridium, 
using for the purpose the electric arc, the thermo- 
couple employed as pyrometer consisting of a rod 
of iridium, and a rod of an alloy of the same metal 
with 10 per cent. of platinum. The temperature 
thus reached is stated to be the highest yet mea- 
sured, viz., 2000 deg. Cent., and thus it is now pos- 
sible to measure tempetatures ranging from 
— 200 deg. Cent. to + 2000 deg. Cent., the former 
temperature having been attained by Professor 
Dewar in his lecture to the Royal Institution some 
short time back. 

Even before the invention of this instrument, 
Professor Roberts-Austen stated that very con- 
siderable progress had been made in pyrometry, so 
that Mr. Callender, with his improved Siemens 
apparatus, in which the change in the resistance of 
a platinum coil, as it grows hotter, is used as a 
measure of the temperature to which it is exposed, 
has succeeded in measuring temperatures of 1500 
deg. Cent., with an error of not more than one-tenth 
of a degree. Q 

In measuring lower temperatures than the fusing 
point of iridium, the thermo-couple used consisted 
of a couple of wires, one of platinum and the other 
of an alloy of this metal with 10 per cent. of 
rhodium, simply twisted together. This couple 
was inserted in the mass of a clay dish, on which 
gold and palladium, &c., were melted by the aid of 
an oxy-hydrogen flame. The ends of the wires were 
coupled with a suitable reflecting galvanometer, 
which by means of a powerful lantern threw a bright 
spot of light on a long scale fixed to the wall of the 
lecture-room. By means of this apparatus Professor 
Roberts-Austen was able to exhibit the recalescence 
of iron and show that at this point the metal sud- 
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denly becomes magnetic. For this purpose a block 
of iron heated to redness was placed on a stand 
fitted with a thermo-couple and an ordinary mag- 
netic needle, which carried a mirror reflecting a 
second spot of light on the screen. At a high 
temperature iron is non-magnetic, but as it cooled 
down the spot of light from the pyrometer travelled 
down its scale, till at the point of recalescence it 
became stationary, and at the same moment the 
second spot of light connected with the magnetic 
needle suddenly swung over, showing that the metal 
had then become magnetic. Of more immediate 
interest from a practical point of view was a second 
experiment exhibited. In this a bar of iron heated 
to bright redness was fixed at one end and loaded 
at the other. Instead of bending over under the 
influence of the weight, which of course was not 
large, it remained rigid until it had cooled down to 
its point of recalescence, when it suddenly began to 
deflect. 

Professor Roberts-Austen maintains that these 
peculiarities point to a re-arrangement of the mole- 
cules of the metal, and that they occur even with 
chemically pure iron, being'intrinsic in the metal 
and not merely the effect of foreign constituents, 
though of course these are of considerable im- 
portance in modifying the results observed. That 
such changes occur in practice there can be 
little doubt, though the effects seem often to be 
peculiarly local. Steel plates showing very con- 
siderable ductility on test have snapped simply 
from internal stresses without showing the slightest 
signs of elongation or contraction of area at the 
point of fracture, making it difficult to believe that 
during fracture the molecular arrangement of the 
particles affected by the fracture has been the same 
as when specimens of the same plate have shown 
perhaps 18 per cent. elongation and 30 per cent. 
contraction of area in the testing machine. These 
facts would almost lead to the conclusion that a sort 
of wave of molecular change may arise in a steel 
plate, during which abnormal fracture may occur, 
and after which the material of the plate may be 
found in its ordinary condition. By working at a 
blue heat it is known that such a molecular change 
is produced, and the fracture of a mild steel bar 
thus treated shows that the metal has become 
brittle, but such a change is permanent. It is, 
moreover, certain that liability to this class of frac- 
ture is increased by the presence of certain im- 
purities in the metal, the amount of which is often 
astonishingly small, and much light will probably 
be thrown on these points by investigations now in 
progress. 

It is not necessary that these investigations 
should in the first place be conducted on steel 
itself, as it frequently happens in scientific work 
that a problem is more easily solved by first deal- 
ing with simpler analogous cases than by a direct 
attack on it in all its complexity. For a flank 
attack of this character, gold, apart from its value, 
offers many advantages, as it is easily obtained in 
the pure state, and is at the same time profoundly 
affected by alloying it with very small quantities of 
other metals, which changes it is difficult to explain 
on any other hypothesis than that of an altered 
molecular grouping. 





THE CHAMBER OF SHIPPING. 

THE annual meeting of the Chamber of Shipping 
for the United Kingdom is always an important 
event in the annals of British shipping, but the 
meeting which was held on Wednesday last perhaps 
possesses more than usual interest. The attack 
that has been made on the shipowning community 
by that terribly impulsive free-lance, Mr. Plimsoll, 
has quite upset the equanimity of the shipowning 
community, and at the dinner which followed the 
meeting, the talk was more about Mr. Plimsoll 
than even the state of freight. Mr. Plimsoll how- 
ever shows a peculiar aptitude in climbing down, 
which, after all, is much to his credit, and an 
equal agility in climbing up again, which is to be 
regretted. He makes a statement as to the break- 
ing up of ships, and when proof of its inaccuracy is 
brought before him he says: ‘* I had not seen the 
returns he (Mr. Scrutton) quotes, but I admit 
that this is no excuse. I ought to have known 
more or else have been silent on the matter, 
and I accept his castigation with promises of 
amendment.” That is a handsome apology, 


but unfortunately Mr. Plimsoll repeats some- 
thing very like his original statement in a 
quarter where it is likely to do most harm. We 





may, however, leave Mr. Plimsoll and turn to 
what is the great question of the hour, Are 
we on the eve of a period of depression in the 
shipping industry? That of course no one can 
answer, but Mr. Millburn, the new President, in 
his address, gave some pregnant figures bearing 
on the matter. In 1883, he reminds us, the in- 
crease in tonnage practically reached its high-water 
mark, the net increase in steam tonnage over 1882, 
after deducting the removals from the register, 
being 419,322 tons; the net decrease in sailing 
tonnage was 99,258 tons. Reckoning sailing 
tonnage at one-third steam tonnage, the net in- 
crease for the year was equivalent to 386,000 steam 
tons. For the next five years or so the tide was at 
ebb, but in 1887 the flood again began to swell. 
In the following year the increase had reached 
280,264 tons, but there was a decrease in sailing 
tonnage. In 1889 the increase was 409,192 tons, 
with a decrease again in sailing tonnage. In 1890 
there was still an increase in steam tonnage amount- 
ing to 361,253 tons, with again a decrease in 
sailing tonnage. At the same time employment 
had steadily become more remunerative. Then 
the tide began to slacken, and during the last year 
there has been a marked falling off in prosperity, 
although not amounting to general depression. 
The question is whether the stagnation will extend 
and that we have another series of lean years to 
face. The experience of the past would lead us to 
suppose so, and if slack times are to be the rule, 
all branches cannot be too soon in preparing for 
the pinch. To try to tide over the evil day 
by forcing construction will only put off the 
return of flush times. The question is whether 
flush times are not as great an evil as the periods 
of depression ; in fact, one is concomitant of the 
other. It would be better for all, better for ship- 
builders, better for their workpeople, better for 
the shipowner, and certainly better for the mer- 
chant and consumer, if the demand for ships and 
freights could follow an easy and natural course 
rather than alternate between periods of feverish 
activity and depressing stagnation. Perhaps the 
solution to the problem, so far as the shipbuilder 
is concerned, will be for him to fill up the lean 
years with ships built ready for the demand that is 
sure to come, making the shipowner pay for risk 
and interest by an enhanced price when vessels are 
ata premium. This isa course that has been followed 
to some extent by the most wealthy shipbuilders, 
though of late the shipowners have shown a greater 
disposition to take the risk on their own shoulders by 
ordering in the slack times, and then in turn 
making the shipper pay the piper when tonnage 
isin demand. It is to be hoped that the movement 
may extend another step, and become more general. 
To equalise the course of affairs in the ship- 
producing and ship-owing industries is one of the 
things most to be desired, especially by a nation 
that holds so commanding a lead as we do. It is 
during the period of excessive demand, when orders 
go begging and prices are at famine pitch, that the 
ever watchful foreign builder gets his foot in and 
learns from British designers how to compete with 
our native industry. 





GAS ENGINE ECONOMY. 

Tue fulfilment of Sir Frederick Bramwell’s 
prediction, that the steam engine would be driven 
out of existence by the gas engine, is somewhat slow 
of accomplishment. It is, however, the nature of 
prophecies to be tardy in justifying their authors ; 
if they came true at once it would be said that they 
were merely the result of foresight, and the 
prophet would get as little honour from the world 
as he proverbially does in his own country. It 
would seem, however, that the cloud, ‘‘ small as a 
man’s hand,” which Sir Frederick’s eye saw on the 
horizon at York, has grown to a very respectable 
size, when we find gas engines being erected in 
London capable of yielding 170 horse-power. In 
his second Cantor lecture Professor George Forbes 
made reference to such engines as being used for 
electric lighting purposes; and a few weeks ago 
(page 55 ante) we illustrated one that is now at 
work in the flour mills of Messrs. Mead and Co., 
Lot’s-road, Chelsea. When gas engines are used of 
these dimensions the reasons which usually deter- 
mine their choice, such as compactness, ease of 
management, safety and the like, cease to be 
sufficient, and we have to look further to find the 
causes which lead to their selection. The engine 





in question is situated ina large mill, where there is 


plenty of skilled attendance, and ample facilities 
for dealing with coal and ashes. Noone objects to 
the presence of a boiler on the premises, as fre- 
quently happens when it is proposed to instal one 
in the basement of a block of offices. Indeed, as 
Dowson gas is employed, the use of a boiler, with 
its attendant coal and ashes, is a necessity. The 
work is continuous for fifteen hours out of the 
twenty-four, and the amount of power required is 
large, so that in no respect do we find the con- 
ditions popularly associated with the use of gas. 
engines. 

The cause of the selection is to be found in the 
economy in fuel that can be obtained with a gas 
engine worked by Dowson gas. In such a motor 
it is possible to reduce the expenditure to below 
one pound per indicated horse-power per hour, not 
merely under selected conditions, such as often 
prevail at atrial, but in every-day work. No steam 
engine has ever attained such results even at its 
best, while under average conditions the consump- 
tion of 150 horse-power engines is often nearer 
five pounds of coal than one. Of course anthracite 
coal is dear in many parts of the country, but in 
places like London, where carriage is the chief item 
of cost, the expense is not much beyond that of 
good steam coal. However, anthracite is not 
essential in the production of Dowson gas; it can 
be replaced by gas coke, but with an additional 
expenditure of about 50 per cent. by weight. 

To determine the exact fuel consumption of the 
engine we illustrated, it has lately been subjected 
to an eight hours’ trial by Mr. J. Emerson Dow- 
son. This trial took place on the 5th inst. between 
the hours of 9.40 a.m. and 5.4 p.m., with anthra- 
cite coal from the Gwaun Cae Gurwen Colliery 
Company, Limited, and with coke from the Gas 
Light and Coke Company. The dimensions of the 
engine are : 

Power, 60 horse-power nominal ; 173.6 maximum indi- 

cated horse-power ; 147.6 estimated brake horse-power, 


Diameter of cylinders per aaa << a 
Length of stroke... a 22 ied 2 ft. 
Number of cylinders si ia ina 2 


The work in the mill was not sufficient to enable 
the engine to be run at full power. Eighteen sets 
of indicator diagrams were taken, each card show- 
ing the curves of ten consecutive strokes of the 
engine. They were made with a 100 1b. spring 
newly tested by Messrs. Elliott Brothers. The 
mean indicated horse-power was found to be 59.3 
for the left-hand cylinder, and 59.4 for the right- 
hand cylinder, or 118.7 horse-power in all. This 


Fig... Right Hand Cylinder. 
Mean Pressure 78-7 /bs. per sq.in. 
Scale, 26 
ay 
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Fig. 2. Left Hand Cylinder. 

Mean Pressure 80 bs. per sq. in. 
wr 

Scale, 200 











was 55 horse-power less than the full capacity of 
the engine at 160 revolutions. The actual mean 
speed was 155.73 per minute, and the explosions 
53.9 in the left cylinder and 55.5 in the right 
cylinder. 


Revolutions axa py ... 155.73 per min. 
Explosions, left ... ey -- O8OS 
in right ae ee ae 
Mean pressure, left .. 79.9 1b. per sq. in. 
<a pe right... ey fee 
Indicated horse-power, left ... 59.3 


*” 98 right... 59.4 
As most of our readers are aware, Dowson gas is 
generated by blowing steam and air through incan- 
descent fuel. The steam is fed to an injector, and 
carries the air with it, creating the necessary 
draught, and both going into the gas producer. It 





is supplied from a boiler, which im the case before 
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us, was heated with coke, which, of course, has to 
be debited against the engine. The total amount 
of anthracite consumed during the trial was 584 lb. 
Besides that used in the production of gas there is 
a certain amount wasted during the night in radia- 
tion and in keeping up the combustion in the gene- 
rator. This amounted to 106 lb., of which eight- 
fifteenths, or 85 1b., must be debited against the 
engine during the trial, making a total of 669 lb. 
The boiler consumed 140 lb. during the trial, 
added to 30 lb. in getting up steam, making a total 
of 170 1b. Dividing by the horse-power, we get 


per hour : 
Pounds per 


I.H.P. per 
Hour. 
Anthracite consumed during trial as 615 
< a including waste in 
generator ... = oom ine ee 
Total fuel of all kinds, coke and anthra- 
cite, including getting up steam sis .883 


It will be noticed that the last item includes the 
fuel used for all purposes. The boiler evidently 
worked inefticiently, as it only evaporated 4.7 lb. 
of water for each pound of coke consumed. It is 
seldom in making a steam engine trial that the coal 
used in getting up steam, and in banking the fires 
during the night, is taken account of, although this 
amounts to a considerable weight. ; 

The gas used in keeping the ignition tubes incan- 
descent was taken from the public lighting mains, 
and not from the Dowson gasholder. This was 
merely a matter of convenience ; the total con- 
sumption was only 43 ft. per hour, which is quite 
an inappreciable addition to the figures given 
above. Each indicated horse-power required about 
63 cubic feet of gas. One thousand feet of Dowson 
gas is produced from 10 lb. of anthracite and 1 Ib. 
coke. 

There was also a consumption of water that needs 
to be taken account of. For each 1000 cubic feet 
of gas produced 3.2 gallons of water were used, or 
.80 lb. (less than three-quarters of a pint) per indi- 
cated horse-power. A somewhat larger amount, 
1.1 lb. per indicated horse-power, was used in 
cleaning the gas. The water used in cooling the 
cylinders was 5.03 gals. per indicated horse-power 
per hour, but this could have been saved and used 
over again had it been desirable. As the mill is 
situated close to the Thames it is less expense to 
let the water flow back than to cool it in a tank 
from the 120 deg. at which it leaves the cylinders 
to the temperature of the atmosphere. The total 
expenditure of water stands thus : 

Pounds per 
Gallons. Ind. Horse- 








Power. 

Water for cooling engine ... 600 = 50.30 
= boiler ... sil aa ae = .80 

s cleaning gas ... ove Rae = 220 
792 52.20 


The only material consumed, not yet mentioned, 
was the oil, which, for the entire trial amounted to 
1} pints at 2s. 9d. per gallon for the cylinders, and 
1} pints at 1s. 4d. per gallon for the bearings. 

“The engine was employed in driving the follow- 
ing machines; 1 pair of 4 ft. stones; 13 rolls 
running at 250 revolutions ; 4 discs at 600 revolu- 
tions; 14 ordinary silks; 7 centrifugal silks ; 
4 purifiers ; 24 elevators; 2 exhaust fans ; con- 
veyors, pumps, and shafting, &c. Up to four 
months ago a non-condensing compound beam 
engine was used to drive the mill, when it was 
superseded by the motor under notice. A record 
has been kept of the coal consumption, and this 
agrees with the result of the trial. Cards could 
not be taken to show the friction of the engine 
alone, as it was belted to a long line of shafting, 
which was used in starting it. The makers, 
Messrs. Crossley Brothers, however, state that the 
Yrake horse-power is only 15 per cent. less than 
the indicated horse-power. 

The results brought out by this trial show that 
we are still making progress in the economical 
use of fuel, and that we are safely past the limit 
of 1 1b. of coal per indicated horse-power per hour. 
This is a great point to have achieved, indeed it is 
difficult to see where a further practical saving is 
to be effected. When users can buy an engine 
with a substantial guarantee that its daily per- 
formance shall be below that limit they can, at least, 
feel happy that their profits will not be eaten up 
by the prime motors, as has often occurred in the 
past. When the cost of fuel per horse-power 
hour is less than one-eighth of a penny, the aggre- 





gate expense in any ordinary manufacturing con- 
cern, will not be great. Of course, steam engines 
using much cheaper fuel may often get down to this 
limit, or even below it, but then they must be 
favourably situated in proximity to the coal supply, 
and to a source of water for condensing purposes. 








THE WEATHER OF JANUARY, 1892. 

Tue weather of January, in the British Islands 
generally, has been of a seasonable character, but 
very changeable, at times excessively mild, at 
others by no means wanting in wintry conditions 
of cold, snow, and gloom. ‘‘ Frequent and thick 
lay at morning the chilly beads of hoar frost.” 

‘* The year had cheerfully begun 
With more than winter’s wonted sun ;” 

the third week, however, was almost sunless. 

The mean pressure and temperature of the atmo- 
sphere, at extreme positions to which the Isle of 
Man is central, were as follows : 


Mean | Difference Mean 





sas | Difference 
Positions. Pressure. | from Normal. ba -ogal | from Normal. 
| | — 
| eee in. | deg. | deg. 
North --| 29.56 | below 0.08 | 39 nil 
South «| 9993 | , os | 43 | : 
West ..| 29.83 | above .05 | 42 | below 1 
East ia 29.78 | below .08 36 | om 3 
» -02 40 9 


Central “| 29.81 | | 

The distribution of rainfall (including snow 
melted) in frequency and amount may be inferred 
from the following results : 

















Places. Rainy Days. Amount. |, pomg-rsal 
in. in. 
Sumburgh .. se 29 3.99 above 0.27 
Scilly .. oe ss 20 1.92 below 1.81 
Valentia ‘<a oe 29 4.95 as as 
Yarmouth .. me 17 1,12 » O83 


The daily general directions of the wind over 
these islands give a resultant from W. by N. The 
east of England experienced the coldest weather, 
the north of Scotland the most rainy. At the end 
of the month considerable damage by flooding 
occurred in the counties of Elgin, Ross, and Sun- 
derland. The streams were swollen, and many dis- 
tricts had the appearance of inland seas. Bridges 
and embankments were destroyed. These floods 
were not so much due to recent rainfall as to the 
melting of the snow which had fallen earlier in the 
month. On the 6th a snowstorm prevailed all over 
Scotland with tempestuous wind. At London, 
about 11 a.M., a strong squall with hail and snow 
occurred, after which the air became much colder. 
On the 7th falls of snow were reported from nearly 
all parts, and small snowfalls happened on several 
other days; even Ireland received a covering of 
snow. Although rainy days were over-frequent, 
especially in Ireland and Scotland, only one good 
pour-down was reported, namely, 1.32 in., on the 
18th at Aberdeen. On the 13th a large cyclonic 
disturbance appeared off the north of Scotland, 
travelled 8.S.W., and attained south of Ireland on 
the 16th. The winds were north-westerly till the 
8th, northerly 9th to 14th, south-easterly 15th to 
20th, westerly 21st to 31st. Atmospherical pres- 
sure was least, 28.8, on the 6th; greatest, 30.55 in., 
on the 26th. The lowest temperature, 3 deg., was 
reported on the 10th at Llandovery ; the highest, 
59 deg., on the 29th at Ochtertyre. The mean 
temperature at 8 a.m. for the entire kingdom 
was 41 deg. on the Ist, 31.5 deg. on the 8th, 
and 49 deg. on the 29th, and fluctuated very 
much within these limits. Differences of tem- 
perature worthy of notice occurred at 8 A.M. 
on the 7th between Jersey 44 deg., and Nairn 
23 deg. ; 10th, 38 deg. at Malin Head, while Par- 
sonstown had only 13 deg.; 12th, Ardrossan 
41 deg., Cambridge 18 deg. ; 13th, Scilly 40 deg., 
Nairn 19 deg. ; 15th, Valentia 45 deg., Nairn 
23 deg. ; 16th, Scilly 48 deg., York 20 deg. ; 26th, 
Valentia 50 deg., Oxford 29 deg. Aurora was 
seen in north Scotland on the Ist, and in York- 
shire on the 4th. According to the weather nota- 
tions, the number of clear days varied between 
7 in the south and 3 in the north; of overcast, 
between 23 in the north and 12 in the central 
district. Mist occurred on five or six days on the 
east and south coasts. Fog was dense in London 
on the 5th and 21st. The 24th and 25th were very 
fine days generally ; The 25th in its sunshine was 
like a jewel at once bright and cold. By contrast 





the 29th was overcast and very mild. The tempera- 
ture in London was below freezing throughout the 
9th and 10th; hoar frost formed during many 
mornings ; there was a small quantity of rain which 
worked up a large supply of mud; and little sun- 
shine. The number of deaths exceeded the births 
by about 2000. The weekly death rate rose from 
33 to 46, due to influenza and diseases of the respi- 
ratory organs. 

During the four weeks ending the 30th, the 
duration of bright sunshine, estimated in percentage 
of its possible amount, was for the United King- 
dom 18, south-west England 25, south England 21, 
Channel Isles and south Ireland 20, central Eng- 
land 19, east England and east Scotland 18, north- 
west England 17, north Ireland and west Scotland 
16, north-east England 15, north Scotland 11. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. V. 

Mr. J. SpEeNceR, of Wednesbury, besides iron 
tubes for various uses, such as oil-insulation con- 
duits, shows an example of a light arc-lamp mast 
built up of three 1-in. iron tubes, a circular disc 
forming the base, and a smaller triangle the top ; a 
ring tie serving to hold the tubes together at an 
intermediate point. For the internally enamelled 
iron pipes the practical electrician may, perhaps, 
find several applications. On the opposite side of 
the south nave is the stand of Messrs. Dan Rylands, 
of Barnsley, whose glass-lined iron tubes are so 
well known ; but in this case there is a completely 
independent glass tube cemented in the protecting 
iron tube, and the ends of the glass are faced 
true and flush with the iron, so that washer 
joints can be made between glass and glass 
quite independently of the iron, excepting as 
far as the metal holds the glass and washers in 
position. This tubing is shown both with wrougnt- 
iron and with cast-iron exterior, and with flange 
and spigot and socket joints. The exhibit of 
Messrs. Rylands, besides the glass-lined tubing, in- 
cludes inuch glasswork of a sort specially for elec- 
trical uses, and mention should be made of the 
pressed switch bases, which are in their way 
triumphs of glass moulding, the holes being so clean 
as at first glance to suggest that they have been cut 
out and internally polished, but a closer examina- 
tion shows that the holes are formed in the process 
of moulding, the join of the mould coming midway 
in the holes in most cases, a course which involves 
making the holes doubly coned to a very trifling 
extent. 

Heavy glass blocks for supporting wires in con- 
duits are also exhibited by Messrs. Rylands, 
together with some interesting forms of glass insu- 
lators ; one of these having a screw body which 
can be screwed in wood or set in cement. A feature 
of their glass bottles for Leclanché batteries is 
making the bottom with a level floor inside, 
so that the porous cell shall not have its usual 
provoking tendency to tilt over on one side. 

Going back to the east side of the south nave, 
Mr. Wilson Hartnell’s exhibit claims attention. In 
this place is one of Mr. Hartnell’s dynamos of 
5 kilowatts duty, but in the machine-room is a 
largermachine of similar pattern(about 18 kilowatts, 
or 165 ampéres at 110 volts) driven by one of the 
‘* Stockport” gas engines of Messrs. Andrews and 
Co. Mr. Hartnell’sdynamo is one with top-gap horse- 
shoe fields of wrought iron, and ring armature. He 
makes his commutator and bearings exceptionally 
massive, and moreover was one of the first to take 
a prominent lead in this direction. The com- 
mutator of the 18-kilowatt machine is, for example, 
about 10 in. in diameter, while the ring is about 
12 in. in diameter ; his experience is that the 
wear on the commutator is quite insignificant when 
made thus large. Mr. Hartnell’s switchboard illus- 
trates his brush contact switches which have been 
already described in ENGINEERING (October 21, 
1887, and November, 1890), and his battery regu- 
lating switch is specially worth notice. 

Mr. Hartnell’s system for underground mains is 
shown in the south nave ; he uses stoneware pipes 
of either round or rectangular section, according 
to circumstances, but projecting divisions or ribs 
running along the sides of the pipes serve to divide 
them into several systems or paths for wires, 
each path being laid with transverse insulators set 
at convenient intervals for the support of the bare 
wires. Just over each system of transverse or 
bridge insulators is a channel for a wire carrier to 
run in, and this carrjer may be a piece of wood, ta 
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which is attached one end of the conducting 
wire; and as to driving the carrier, the most con- 
venient way is to leave a draw-wire or cord in the 
channel, although the use of an electric motor 
for driving the carrier along its groove is an obvious 
possibility. The insulating bridges on which the 
wire rests are run into position along the carrier 
channel, and drop successively into position by 
vertical gaps, leaving the carrier channel once more 
free. Mr. Hartnell’s patent automatic expansion 
regulator or governor is also on show, but this is 
so well known as to require no special description. 

Messrs. Barclay and Sons, in an adjacent stand, 
make a rather fine show of fittings in ornamental 
metal work, in which that lightness of design which 
is practicable for incandescent work is taken ad- 
vantage of ; their table lamps in delieate smith’s 
work are specially attractive. They also show 
telephone fittings for household use, and a clock 
with adjustable or time contact for such heavy cur- 
rents as would be required in lighting up rooms. 
The device consists of a staple or horseshve of 
copper, the ends of which are turned down so as 
to dip in mercury cups, and this staple is balanced 
on a pivot so that a small push will throw it over so 
as to complete the circuit by the bent ends dipping 
into the mercury cups. This push is obtained from 
the clock by a wheel on the hour spindle, this 
wheel having one ratchet tooth cut on it. A pawl 
hinged on the upper part of the copper staple takes 
no impulse from the forward motion of the smooth 
rim against it, but when the ratchet tooth reaches 
the pawl, the copper staple is overthrown and the 
ends fall into the mercury cups ; these ends being 
provided with splash-discs of ebonite. 

The interesting and extensive show of Messrs. 
Cathcart, Peto, and Radford is rather confined to 
small articles than heavy plant, and largely to such 
appliances as can be advantageously used with 
portable accumulators ; those of the compressed 
plate or ‘‘ Lithanode” type being largely shown by 
Messrs. Cathcart and Co. Minute lamps and 
cautery pencils (with platinum loop) for surgical 
purposes will strike the observer as being in- 
geniously and neatly mounted; and some are 
cleverly designed for surgical work. 

We now pass on to the space occupied by the 
South of England Manufacturing Company, whose 
exhibit is of somewhat exceptional interest as bear- 
ing on some suggestions which were made in one 
of our articles on the Frankfort Exhibition. In the 
article in question (ENGINEERING, May 22, 1891, 
page 623) we referred to the reciprocating motor of 
the Thomson-Houston Company, which motor 
operates with a rhythmic or pulsating current. In 
the article in question we pointed out how any 
ordinary dynamo might be converted into a 
generator for the rhythmic current, by the addition 
of two rings to the commutator, each ring being 
contacted on an opposite commutator strip, and an 
extra pair of brushes being provided for bearing on 
these rings. At the exhibit of the South of England 
Electric Manufacturing Company, in the machine 
room, we were interested to see a dynamo fitted up 
to the way mentioned, the machine being there- 
fore capable of giving constant current, alternating 
current, and rhythmic or phase current. Mr. W. 
F. Taylor, of the South of England Company, 
informs us that this arrangement was experimented 
with at their works some months before our 
article appeared, and that it is made the subject 
of a patent claim by Mr. G. J. Philpott, of 
Brighton, in an application made about a fort- 
night before the publication of our article. 
Mr. Taylor informs us that before the Ex- 
hibition closes the South of England Electric 
Manufacturing Company will show one or more 
pulsating motors, one as a rock drill operated by 
the rhythmic current. Mr. W. F. Taylor has in 
connection with the arrangement of the dynamo 
referred to, made a study of transformers adapted 
for a low period of alternation, and with very ex- 
cellent results, and he works with an alternating 
period as low as one-twentieth of a second. The 
transformers for this purpose are made with the 
two windings superimposed as in the old style 
of induction coil, and the iron consists of two 
systems of punchings of 28 gauge charcoal iron 
interlocking and enveloping the coils, with strips 
of iron to fill the otherwise vacant spaces. 


Exterior fittings of cast iron are avoided, an 
oak framing serving to hold all together. Mr. 
Taylor prefers to insulate with a slowly drying oil, 
the object being to make a hard or oxidised outside, 
while the interior oil remains fluid and saturates 





the covering of the wire in the canvas or other 
porous material. The South of England Electric 
Company supply current to the adjacent stand of 
Messrs. Churchill and Co., where some small 
American tools, including a Brainard milling 
machine, a Hendey’s planer, several lathes, and a 
power track saw machine of the Miller Falls Com- 
pany, are driven. The motor used here is similar to 
the dynamo referred to as fitted with the alternating 
rhythmic current devices, but smaller. The gene- 
rating dynamois driven by a ‘‘J. T. Case” vertical 
oscillating engine in which the cylinder box is in 
the substance of a trunnion running in oil, and the 
crankshaft also runs in an oil tank; the whole 
being inclosed in a pillar-like casting. 
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The Engineer's Gazette Annual. By JAMES DONALDSON. 

Tower Publishing Company, 91, Minories, London, E. 
Tue ‘‘ Stock Exchange Year-Book” becomes larger 
every year by reason of the great increase of 
limited liability companies, and in the 1070 pages 
there are nearly 5000 companies dealt with, the 
information in connection with each affording a 
prospective investor such guidance as can be 
derived from a list of directors, the statement of 
capital and dividends paid in past years, with 
other details of alike nature. Of course, private 
companies are not included, and in the number of 
these there has been in recent years a great 
increase. Ten years ago the number of companies 
registered per annum was but 1500, while now the 
number is about 2800. But the number of small 
concerns is greater, for the average capital 
authorised for each company ten years ago was 
133,000/., whereas now it is but 85,000/. The 
exact figures were given recently in ENGINEERING, 
so that it is only necessary here to state that now 
there are probably 16,000 public companies, with a 
capital of about 1000 million sterling. That will 
afford some indication of the large number of 
people interested in this book. It is a desirable 
guide for speculator or investor, and for the 
merchant or manufacturer, will shed much light on 
the financial status of many clients. By the way 
Mr. Skinner does not take a hopeful view of the 
commercial outlook. The past year—a period of 
liquidation and of most serious depression—he 
thinks has been but the natural outcome of the dis- 
asters, which elevated 1890 into remarkable promi- 
nence, andthe movement has extended far beyond the 
class directly affected by the South American crisis, 
curtailed resources and distrust having brought 
collapse where speculation usually prevails. But 
as he points out, the worst does not last for ever, 
for just as Russia survived the Crimean War, India 
the Mutiny, and the States the Southern War, so 
Chili, Brazil, and Argentine will retrieve their posi- 
tions. Yet Stock Exchange prices rather indicate 
a fear of irretrievable insolvency in that part of the 
world. South American stock is indeed down a 
fourth to three-fourths on the year, municipal and 
colonial Government and other high-priced issues 
are back, while even Canada and the States, with 
the grain boom, &c., have not risen much. The 
year will be but a stagnant one, and even should 
there be resuscitation it would be slow. 

The ‘‘ The Shipping World Year-Book”’ is indis- 
pensable to all engaged in navigation or in the 
export trade, for we do not know that it is possible 
to get in any other publication the same informa- 
tion, comprehensive in scope and yet arranged in a 
most concise way. Thereis a port directory giving 
all details-—the position, population, tidal informa- 
tion, the tonnage dues, pilotage rates, and regula- 
tions, dimensions, &c., of docks and quays, &c., of 
each British and the principal foreign ports. The 
tariffs of all nations and of the colonies are cor- 
rected up to November 15. This year there is 
added the very valuable freeboard tables prepared 
by the Board of Trade Committee on Ships’ Bulk- 
heads, but the service thus done would have been 
enhanced if some of the Committee’s diagrams 
had been included to assist the reader in under- 
standing the tables. Other Government reports 
and digests of Shipping Acts are included with 





many items of information which it is necessary for 

the shipper always to have at hand. 

The ‘‘ Engineer’s Gazette Annual” contains a tide 
table for all the principal British ports, useful data 
for reference regarding the strength, peculiarities, 
and properties of metals and materials in ships 
and engines, and as to distances between various 
points on the globe, and appended is a miscellany 
reporting the outstanding murine events of the 
year, copiously interspersed with anecdotes. The 

k has therefore much useful information which 
will assist the marine engineer in his profession. 
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NOTES. 
Tue Rating or Macuinery. 

Tue National Society for the Exemption of 
Machinery from Rating, of 4, Laurence Pountney- 
hill, London, is again agitating in favour of the Bill 
that is to be laid before Parliament during the 
present session. Last year negotiations were 
carried on with the Government, and it was found 
that it would be impossible to pass any measure 
that attempted to exempt engines, bvilers, and 
shafting from taxation. This class of machinery 
has always been rated, and considerable difli- 
culty would be felt if it were to be ig- 
nored in making valuations. It has, therefore, 
been determined that the state of affairs shall 
be frankly admitted, and that there shall be ex- 
pressly excluded from the operation of the Act 
‘** machinery or a machine used for the purpose of 
producing or communicating first motive power.” 
The Bill provides that the rateable value of pre- 
mises shall not include ‘‘ machinery which is not 
fixed cr is only fixed to the hereditament for the 

urpose of steadying it, and which, with the foun- 

ation thereof, can be removed without permanent 
injury to the hereditament, or to itself.” There is 
very little machinery that will not fall inside this 
definition. The only reason for fixing machinery 
to foundations is to steady it against the strains 
that fall upon it during work, and it is seldonf that 
the foundations are so massive that they cannot be 
removed without injury to the fabric of the building. 
Even if a gable-end had to be pulled down to get 
them out, the injury would not be permanent. It 
will need the combined exertions of all the manu- 
facturers in the country to get this Bill passed into 
law, and we trust that they will not forget to do 
what lies in their power to aid the members who are 
responsible for it. 


Tue Survey anp Recistry or SHIPPING. 

The British Corporation for the Survey and 
Registry of Shipping, which was constituted a year 
ago at Glasgow, comprising not only the Clyde ports, 
but all ports in the north-east and north-west coast 
of England and north of Ireland, has in the first 
year of its operations done very well. The primary 
object was the survey of ships for load-line pur- 
poses, and 640,000 tons of shipping have been 
intrusted to the surveyors of the Corporation. But 
later the formation of a registry somewhat after 
the style of Lloyd’s was agreed upon, and already 
between 200 and 300 vessels, aggregating over half 
a million tons, have been registered. This must be 
considered very satisfactory, especially when it is 





borne in mind that progress was retarded by the 
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untimely and much-regretted death of Professor 
Jenkins, who was chief surveyor, and was engaged 
in the preparing of new rules for the construction 
of ships and in compiling regulations for surveyors, 
whereby owners may know exactly what is the 
‘* British standard” with which they must comply 
before ships are registered. Mr. Archibald Denny, 
whose close acquaintance with the science of naval 
architecture, and whoseenthusiasm for experimental 
work, combined with practical experience, eminently 
fit him for the task left unfinished by Mr. Jenkins, 
continues the work with characteristic energy. He 
starts his work with the belief that the rules of the 
various classification societies at present published 
are more or less difficult of application and uncertain 
in their results ; that a small increase or decrease 
in any of the three principal dimensions of a 
steamer may mean a large increase or decrease to 
the weight of the hull quite out of proportion to 
the change in size ; and that this is caused by the 
grading which necessitates sudden jumps from one 
set of scantlings to another. Mr. Jenkins and Mr. 
Denny have both been working with the view of 
making the jump as small as possible. The re- 
gulations will soon be ready for publication. The 
Corporation, with which the leading shipbuilders 
and, shipowners of the various districts are asso- 
ciated, also make it their duty to watch over 
shipping legislation as affecting the building and 
registry of vessels. 


THe Evecrrica, Exureition at St. Perersburc. 

The Electrical Exhibition in the Russian capital, 
which was opened with considerable ceremony on 
January 30, contains a great many items of interest. 
It was the original plan that the Exhibition should 
have been opened at an earlier date, but even as it 
was, many of the exhibitors were not nearly ready. 
On the other hand, it is due to their enterprise, and 
to that of the Technical Society, that the Exhibi- 
tion has been arranged without any State subsidy. 
The Exhibition covers an area of 2720 square 
metres, and contains a great many novel and inte- 
resting exhibits. The greater portion of these is 
arranged in three large rooms, which are profusely 
illuminated by the hundreds of electric lights. 
Among the 130 exhibitors Messrs. Weyher and 
Richmond attract the lion’s share of attention with 
their 150 horse-power compound steam engine, 
which was favourably noticed at the Moscow Exhi- 
bition. The famous Nobel tirm is represented by 
several high-speed steam engines specially intended 
for dynamos. One of their engines, a triple-expan- 
sion, running at 350 strokes per minute, is worked 
by steam from a boiler which is being heated 
with naphtha. The same firm is also showing 
a petroleum motor which works a_ smaller 
dynamo, several boiler fittings, &c. In the 
adjoining room Siemens and Halske occupy the 
rincipal position, without, however, appearing to 
* showing any special novelties. A collection of 
izolite in tiles or squares of about a metre length, 
and in thicknesses ranging between 7 and 40 milli- 
metres, is also deserving of notice, and there is no 
doubt that it affords an excellent pavement in 
laces where there is a great deal of wear and tear. 

he Benardos process for electric soldering is 
illustrated in various ways, and a church bell in 
which a hole has been repaired in this manner has 
quite preserved its ring. The third room is princi- 
pally occupied by appliances for electric lighting, 
chandeliers, lamps, switchboards, transformers, 
galvanometers, electric meters, automatic rheo- 
stats (Bliittig system), &c. The State telegraph 
and postal authorities have also an interesting 
collection of various telegraph and_ telephone 
appliances. In addition to the three large rooms 
there are several smaller ones, one of which con- 
tains what has been published in the Russian 
language about electricity, another is used for 
phonographic experiments, &c. It had been ex- 
pected that the Exhibition would have met with 
more support ; it would have done so had Edison, 
as was once spoken of, put in an appearance. It 
will remain open till the middle of March. 


Tue Seconp Law or THERMODYNAMICS. 

At the last meeting of the British Association, 
Mr. G. H. Bryan presented an important memoir 
on the second law of thermodynamics. In its 
simplest form this law may be stated as follows : 
Heat cannot be made to pass from a colder body 
to a hotter save by the aid of external work. 
Usually this law is taken as embodying merel 
the results of experience, but Clerk-Maxwell 
pointed out that it would not necessarily be true 





were we able to deal with the separate molecules 
of a gas, since then we could, by a suitable valve or 
trap, involving the expenditure of no work, cause an 
accumulation of molecules with velocities in excess 
of the average in a closed vessel ; the temperature 
of the mass of gas inside of which would then 
be increased. Nevertheless many attempts have 
been made to show that the second law of ther- 
modynamics is a necessary consequence of purely 
mechanical principles. The various papers on the 
subject are scattered through the Philosophical 
Transactions of many scientific societies both Eng- 
lish and foreign, and the summary of the results 
arrived at, which constitutes so large a portion of 
Mr. Bryan’s memoir, must have required an im- 
mense amount of labour. As far as engineers are 
concerned, it is for the present quite sufficient to 
assume the second law as the result of experience, 
just as the laws of motion and the principle of the 
conservation of energy are, but to those who wish 
to tread in the higher paths of thermodynamics 
we can strongly recommend Mr. Bryan’s paper. 
It may be of interest, however, if we reproduce 
here Mr. Bryan’s kinetic engine, which constitutes 
a mechanical analogy to Carnot’s cycle. The 
annexed engraving shows the construction of this 
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engine. A hollow shaft is fitted with discs C and 
D at either extremity, which may be rigidly con- 
nected at will with either one or other of two 
corresponding discs A and B attached to shafts 
which rotate at constant but unequal speeds. The 
disc A, which may be taken as the faster, corre- 
sponds to the source of heat, whilst B corresponds 
to the sink. An arm keyed to the shaft C D car- 
ries a sliding weight E, the position of which is 
controlled by the string S. The four operations of 
Carnot’s cycle may now be represented as follows: 
Suppose the shaft coupled to the upper disc, it is 
then rotating at a certain speed ww! ; by adjusting the 
resistance attached to the string g, the weight E 
will slide out under the influence of centrifugal 
force, and do work onthe string. This stage of the 
operation corresponds to that of connecting Carnot’s 
engine with the source of heat, during which the 
working agent expands isothermally. Suppose now 
the shaft is uncoupled from its driver, whilst the 
weight is still allowed to slide out, the speed of 
rotation will now diminish, and will finally fall to 
that of the lower shaft. This stage corresponds to 
that of adiabatic expansion doing work in Carnot’s 
cycle. Now let the shaft be coupled to the lower 
disc, and the string S pulled. The weight will now 
be drawn in, and in consequence the shaft will tend 
to rotate more rapidly, but being coupled to the 
lower disc, cannot do so, but maintains its original 
speed. This stage corresponds to that of isothermal 
compression in Carnot’s engine when energy flows 
out from the working agent to the sink, on the 
piston of the engine being forced down. Now un- 
couple the shaft from the lower disc, still drawing 
the sliding weight in. The speed of the rotating 
shaft immediately increases, finally reaching that of 
the upper disc or source. This stage evidently 
corresponds to adiabatic compression in Carnot’s, 
which completes the cycle. 














CronmEL Water Works.—A Local Government Board 
inquiry was held on January 20 to consider objections 
from persons interested against the execution of works 
outside the district. The Clonmel Corporation are about 
to carry out water works at an estimated cost of 14,4377. 
The Government arbitrator sat on Tuesday, February 2, 
to decide the value of the various lands required for the 
works. Tenders have been received for the iron pipes and 
valves, and the tender of the Stanton Iron Works Com- 
pany, Limited, for 48487. 14s., has been accepted. The 
works will commence immediately. The engineer to the 
scheme is Mr. W. H. Radford, of Nottingham. 





LAUNCHES AND TRIAL TRIPS. 

THE Pique, secord-class cruiser, built and engined by 
Messrs. Palmer, at Jarrow, underwent a forced draught 
trial of four hours on Saturday, 30th ult., with satisfac- 
tory results. The contract was 9000 horse-power, and 
this was exceeded by 154 horse-power. The wind was 
strong and the sea moderately rough, but an average 
speed of 19.6 knots was obtained, the engines working 
well and smoothly. The engines will now be opened out 
for examination, after which the vessel will be accepted 
from the contractors. 





Messrs. Caird and Co., Greenock, have launched a steel 
screw steamer, named the Gulf of Siam, for the Greenock 
Steamship Company. Dimensions: Length, 350 ft.; 
breadth, 42 ft.; depth, 29 ft. 3in ; and with a carrying 
capacity of 5000 tons. The builders will supply triple- 
expansion engines of 2000 horse-power indicated. ‘lhe 
Gulf of Siam is to be engaged in the Australian trade. 

The official full-power trial of the new torpedo gunboat 
Assaye, built for the Indian Government, took place at 
the mouth of the Thames on Wednesday, 3rd inst., in 
boisterous weather. Officials were present from the 
Admiralty and the Sheerness Dockyard Reserve, and the 
results of the trial, which was conducted under natural 
draught, were very satisfactory. With the engines 
working 226 revolutions per minute, a mean of 2396 horse- 
power was indicated, the average speed attained being 
164 knots. The pressure of steam in the boilers was 
116 1b. The Assaye returned to Sheerness Harbour, and 
is to sail for India immediately after her official inspec- 
tion by the Commander-in-Chief at the Nore. 


The new Japanese torpedo gun-vessel Chishima-Kan, 
which was launched at St. Nazaireon November 27, 1890, 
and which, with a displacement of 753 tons, has an ex- 
treme speed of 22 knots, has already left the Loire, and, 
after receiving her armament, will, in a few weeks’ time, 
depart for Japan. 





The new Greek ironclad Spetzia, which was launched 
at Graville on October 26, 1889, and which on her trials 
maintained a mean speed of 17.5 knots during a three 
hours’ run, left France last week for the Pirzeus. She is 
of 4885 tons displacement and 6930 indicated horse-power, 
and she measures 334 ft. by 51ft. 10 in. She carries two 
10.6-in. guns of 36 calibres, and one 10.6-in. gun of 
30 calibres, and five 5 9-in. guns of 36 calibres, all Tints. 
There are also seven Spommeee Hotchkiss quick-firing 
guns and sixteen 1-pounder Hotchkiss revolving cannon, 
with three torpedo ejectors. The complement of officers 
and men is 400. The Spetzia is the second of three sister 
ships to be delivered to Greece from French private yards. 
The first was the Hydra ; the Psara, launched at Graville 
on February 20, 1890, is not yet quite finished. 





On Monday, 1st inst., Messrs. T. B. Seath and Co. 
launched from their yard a steel paddle steamer named 
the Lune, for the London and North-Western and Lan- 
cashire and Yorkshire Railway Companies’ service at 
Fleetwood. She has been specially designed to act asa 
tender for the conveyance ot passengers, also for towing, 
buoying, and salvage work, for all of which purposes she 
has been specially titted. Dimensions: Length, 129 ft. ; 
breadth, 24 ft.; depth, 9ft. She is fitted with first-class 
passenger accommodation. The machinery is being sup- 
plied by Messrs. Rankin and Blackwood, Greenock, and 
is to consist of a pair of their patent diagonal compound 
surface-condensing and disconnecting paddle engines, 
which will be supplied with steam by a pair of boilers. 
It is expected that she will attain a high rate of speed. 


There was launched on Saturday, the 30th of 
January, from the Alloa yard of the Grangemouth Dock- 
yard Company, the Lord Ripon, a sailing ship of 2750 
tons, built to the order of Messrs. John Herron and Co., 
Liverpool. The dimensions are: Length, 318 ft. ; 
breadth, 43 ft. 3 in.; depth of hold, 24ft.6in. The 
vessel is steel built, everything being of Siemens-Martin 
steel, up to and including the lower topgallant yards. 
She is rigged — with Bullivant’s crucible steel. 
Lloyd’s require the lower rigging to havea breaking strain 
of 28 tons if iron, or 4 tons per square inch if mild steel. 
The breaking strain of this ship’s lower rigging is, how- 
ever, 70 tons. Every other part of the rigging is in the 
same proportion, costing about double as much as ordi- 
nary wire rigging. 





The official full-power trial of the new first-class gun- 
boat Plassy, built at Elswick for the Indian Government, 
took place at the mouth of the Thames on Saturday, 
February 6, under the supervision of officials from the 
Admiralty and the Sheerness Dockyard Reserve. The 
Plassy was cp a to a three hours’ continuous run 
under natural draught, the results of which were very 
satisfactory. The pressure of steam in the boilers was 
128 lb., and with the engines working 231 revolutions per 
minute a mean horse-power of 2485 was developed. The 
speed attained on the three hours’ run averaged 16.6 
knots. The steam steering gear worked satisfactorily. 
The Plassy returned to Sheerness Harbour on Saturday 
evening to complete the preparations for her departure to 
India. Her sister gunboat, the Assaye, 2, has been 
passed out of hand at Sheerness as fully equip and 
ready for sea, and now awaits orders from the Admiralty 
for her departure to India. 


On Saturday, January 30, Messrs. R. Smith and Co. 
launched from their yard at Lytham a screw steamer 
to carry 200 tons, built to the order of Messrs. Monks, 
Hall, and Co., Limited, of Warrington. The dimensions 


























Fes. 12, 1892.] 


ENGINEERING. 





207 








are; Length between perpendiculars, 90 ft.; beam, 
21 ft. ; depth of hold, 10 ft. She is fitted with compound 
engines by Messrs. R. Smith and Co. The cylinders are 
13 in. and 28 in. in diameter, with a stroke of 18 in. 
Steam is supplied by one large boiler working at a pres- 
sure of 1201b. The vessel was named the Helvetia. 


The latest addition to the fleet of the P. and O. Com- 
pany, namely, thes.s. Aden, left the yard of her builders, 
Sir Raylton Dixon and Co., Middlesbrough, for London 
on the 4th inst., having previously undergone speed 
trials. The vessel is one of the largest steamers built 
upon the Tees, having the following dimensions: Length 
over all, 380 ft. ; breadth extreme, 46 ft. ; depth moulded, 
30 ft. 3in.; with a deadweight carrying capacity of about 
6000 tons. Her engines, which have been built by Messrs. 
Thomas Richardson and Sons, of Hartlepool, are of the 
triple-expansion type, having cylinders 28 in., 46 in., and 
77 in. in diameter by 48 in. stroke, giving an indicated 
horse-power of 2700; they are capable of driving the 
vessel a speed of 13 knots. 


The second-class cruiser Indefatigable, of 3600 tons 
displacement, completed her forced draught trials off the 
Isle of Wight on February 4 last, when the indicated 
horse-power developed by the engines exceeded the 
guaranteed power, which was 9000. The draught of the 
vessel forward was 15 ft., aft 18 ft. 6in. The mean steam 
yressure throughout the four hours’ run was 135.9 lb. 

he following were the mean results : 


Starboard. Port. 

Vacuum os Pe 25.46 26.0 

Revolutions per minute 136 9 138.1 

Ce ae 49.66 50.27 

Mean pressure...<{ Inter. ... 31.73 31.73 

Low ... 14.65 14.45 

Indicated horse- _— se Cor bo 

cnn sham Low ... 1699 1692 

Total indicated horse-power 4404 4552 
Collective indicated horse- 

power 9046 


The mean air pressure was .92 in., and the speed, accord- 
ing to patent ie. was 19.75 knots. The vessel, which is 
built of steel, sheathed with wood with a copper bottom, 
was constructed and engined by the London and Glasgow 
Engineering and Shipbuilding Company, and the engines 
on trial were attended to on behalf of the constructors 
by Mr. William Morison, engineer manager. 





The new first-class cruiser Blenheim, sister ship to the 
Blake, underwent a full-power trial of her engines on 
Tuesday, the 9th inst., off Plymouth, with forced draught. 
She returned to;the Sound in the afternoon, and, according 
to the account in the Times, after signalling to the Com- 
mander-in-Chief that the results were unsatisfactory, left 
immediately for Portsmouth, where, it is understood, 
certain alterations will be made. The boilers of the 
Blenheim do not resemble in some particulars those of the 
Blake, and it was hoped that she would have developed 
the contract 20,000 horse-power. 





MISCELLANEA. 

THE ninth annual dinner of past and present pupils 
and apprentices who have received their engineering 
training at Crewe Works will be held at the Grand Hotel, 
Charing Cross, London, on Tuesday, the 16th inst. The 
chair will be taken by Mr. George Whale, of Crewe. 


At the last ordinary meeting of the Leeds Association 
of Engineers, Mr. W. Morris, of Lincoln, read a paper on 
“Modern Gas Engines.” The paper, which was largely 
historical, was illustrated by models and diagrams, and 
was followed by an interesting discussion. 


The seventh ordinary meeting of the Liverpool 
Engineering Society was held in the Royal Institution, 
Colquilt-street, on the 27th ult., when the adjourned 
discussion on the paper by Mr. A. J. Maginnis, M.I.N.A., 
perrcaee ‘Transatlantic Lines and Steamships,” was 
resumed. 


The Union Steamship Company’s new twin-screw 
Royal Mail steamer Scot, which left Southampton on 
January 23rd with the outward Cape of Good Hope and 
Natal mails, arrived at Cape Town at 8.40 a.m. on 
ve 8. Passage, 15 days 7 hours net steaming 
ime. 


The Board of Trade returns show the imports for 
January amounted to 38,485,244/., an increase of 
4,744, 1620. as compared with the corresponding period of 
last year. The exports for the month amounted to 
19,146,7041., a decrease of 687,611/. as compared with 
January last year. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week pe Fa Jaen 31 
amounted, on 16,291} miles, to 1,303,762/., and for the 
corrresponding period of 1891, on 16,261? miles, to 
1,293,680/., an increase of 294 miles, or 0.1 per cent., and 
an increase of 29,785/., or 0.7 per cent. 


At a meeting of the Newcastle Association of Students 
of the Institution of Civil Engineers, held in the Durham 
College of Science on January 27 last, Mr. J. E. Parker, 
A.M.I.C.E., read a paper on the ‘‘Construction of the 
Vyrnwy Dam of the Liverpool Corporation Works,” in 
which a full description was given of this important under- 
taking. The paper was fully illustrated by means of 
large scale drawings. 


It is noteworthy that the s.s. Malacca, which was 
launched at Barrow by the Naval Construction and 
Armaments Company for the Peninsular and Oriental 





Company, and which is rapidly approaching completion, 
is being fitted with masts and funnel in such a manner as 
to allow of her passing under the bridges connected with 
the Manchester Ship Canal. The Malacca is the first of 
three steamers under construction at Barrow for the 
Peninsular and Oriental Company. They are each of 
about 5000 tons burden, and are chiefly intended for 
trading purposes in opposition to the “ tramp ” steamers. 


The London County Council have deposited the Par- 
liamentary estimate of the cost of constructing their pro- 
osed tramway across Westminster Bridge and along the 
hames Embankment to a point under the bridge carry- 
ing the South-Eastern Railway over the roadway. The 
total length of this line is 5 furlongs 7 chains, and 
the total estimated cost of construction is set down at 
96161. 8s. 6d., which includes 865/. 2s. 8d. for contin- 
encies. These estimates, which are signed by Mr. 
innie, the engineer to the Council, give the average cost 
of preparing the roadway for the lines, and reinstating the 
surface, at no less than 5/. 4s. per lineal yard. 


Writing in Ze Yacht on the subject of quick-firing 
guns, M. Weyl] points out that, although on shore these 
weapons may be discharged with startling rapidity, it 
must frequently happen at sea that such impediments as 
rolling, pitching, spray, and smoke will so much delay 
the effective working of the new guns that in practice the 
rate of fire will be very little superior to that from 
breechloading guns of the ordinary type. M. Weyl de- 
clines to believe that any quick-firing gun on a moving 
platform can, without wasting most of them, get rid of 
even eight or ten shots a minute. Three or four are, he 
thinks, all that can ever be usefully fired under such 
conditions. 


Galloways, Limited, Manchester, have received the 
order for the six boilers and four large engines for the 
Manchester Corporation Electric Light Installation. The 
boilers will be 30 ft. long by 8 ft. in diameter, of 8-in. 
steel plates, for 125 1b. pressure, and will be fitted with 
mechanical stokers as well as double sets of steam and 
feed arrangements. The engines will be vertical, 17 in. 
and 34 in. cylinders, 3 ft. stroke, each to give off 360 
brake horse-power (or 1440 in the aggregate), with a 
piston speed of 500 ft. per minute, and will be provided 
with special arrangement of condenser. All has to be at 
work by the end of July. The engineer is Dr. Hopkin- 
son, of Victoria-street, Westminster. 


The large Motala Engineering Company, in Sweden, 
which was liquidated some monts ago, was offered for 
sale by public auction at Linképing on Thursday, Feb- 
ruary 4. The property, with land, water power, &c., 
was valued at 1,403,680 kr. and machinery at 676,200 kr. 
The mortgages amounted to 1,800,000 kr., of which 
600,000 kr. came upon the 1874 debenture holders. At 
the auction a bid of 550,000 kr. was made by a syndicate 
representing the 1874 debenture holders, and subsequently 
oneof 552,000 kr. on behalf of the 1886 debenture holders, 
at which price the valuable property was knocked down. 
The 1874 debenture holders will thus pet about 90 per 
cent. of their debentures, but the shareholders and other 
creditors will, of course, get nothing. 


In a recent paper on “‘Specifications for First-Class 
Bridge Superstructure,” presented by Mr. F. H. Lewis 
to the Engineers’ Club of Philadelphia, the ane, | 
general regulations as regards details of construction an 
workmanship are proposed : No shape of iron weighing 
less than 61b. per ion foot will be used, nor any iron 
less than 8 in. thick, nor any bar of less than one square 
inch section. No angle smaller than 3 in. by 3 in. will be 
used in girders or truss members, or in any member 
having in. rivets. No angle smaller than 2}in. by 
23 in. will be used in any part of bridge structures ; end 
angles carrying stringers and floor beams will be at least 
ne thick; all bedplates will be at least ? in. thick. 

Yo tension-bar will be less than 1 in. thick, and all 
tension bars will be of rectangular section. 
over 2 in. thick will be used ; the maximum size of eye- 
bars will be 8 in. by 2in. No main pins will be less than 
34 in. in diameter, nor less in diameter than ? of 
the width of the widest bar attaching to them. he 
pitch of rivets will not be less than 3 diameters, nor 
more than 6in., nor more than 16 times the thinnest 
outside plate. No rivet will have a longer grip than 5 


times its diameter, nor be nearer the edge of the metal | - 


through which it ses than 1} in. when the edges are 
machine or roll finished, and will not be nearer than 2 in. 
to a sheared edge. 


At a meeting of the Engineers’ Club of emma 
held on December 19 last, a paper by Professor H. W. 
Spangler was read, giving an account of a series of tests 
on #in. round rolled iron bars. Ten such bars were taken 
and each bar was cut into lengths of about 16 in. each. 
The first set was tested as it was cut from the bar and 
averaged 34,545 lb. elastic limit and 51,0971b. ultimate 
strength. The second set was annealed and the third 
was heated to a welding heat and cooled on the floor. The 
fourth set was upset to }% in. in diameter for a length of 
23 in. The nextset had ends welded on, another set was 
cut in two and welded together. Part of another set was 
prepared in the same way and the balance of this set 
was headed. The last set was also headed in the 
machine on which the upsetting had been done. The tests 
showed that heating to the welding point and allowing 
to cool reduced the tenacity 4 per cent. and increased the 
elongation about 16 per cent. Heating to a cherry-red 
and annealing increased the elongation without altering 
the tensile strength. Upset ends are es as strong 
as the original bar. The welded samples had the same 


elastic limit as the original bar, but were otherwise greatly 
inferior, the average tensile strength being about 85 per 
cent, of the original. 


Headed bars without flaws are as 


No eye-bars | & 





strong as the original bars, but 20 per cent. of the heads 
were defective. 


M. A. Perot, some time back, presented to the Faculty 
of Sciences at Paris, a memoir describing new experi- 
ments on the specific volume of saturated steam and other 
vapours. The apparatus employed consisted of a bronze 
boiler completely immersed in a bath of water or olive 
oil. Inside this boiler was introduced a balloon of glass 
carefully dried and tarred. The tube communicating 
with the interior of this balloon, was drawn out to a fine 
point and surrounded with several coils of platinum wire. 
A sealed phial containing a quantity of the liquid to be 
experimented on was also placed inside the boiler, 
which was then hermetically closed and dried by 
exhausting its interior, and filling again with dried 
air several times. After being p Sn ae dried in 
this way, as perfect a vacuum as 
obtained inside the boiler and the heatin 
commenced. The phial containing the Liquid to be 
experimented on was burst by the expansion of the 
liquid inside, and evaporating, the interior of the boiler 
and balloon filled with the vapour. Special pains were 
taken to insure the accuracy of the results. After some 
hours heating at as uniform a temperature as possible, an 
electric current was passed through the platinum wire 
surrounding the fine tube forming the entrance to the 
interior of the balloon. The heat thus generated sealed 
up this tube as by a blowpipe, and there was thus ob- 
tained a known volume of the vapour experimented upon. 
Weighing the balloon then gave the requisite data for 
calculating the specific volume. 


A census bulletin, one of a series devoted to irrigation 
in the arid States and territories, a subject of the greatest 
importance to the agriculture of the States, has just been 
issued. It relates to the State of Montana, in which 
there are 3706 farms that are irrigated out of a total 
number of 5664, The total area of land upon which 
crops were raised by irrigation in the census year ending 
May 31, 1890, was 350,582 acres, in addition to which 
there were approximately 217,000 acres irrigated for 
grazing purposes. The ——- size of the irrigated farms, 
or, more strictly, of irrigated portions of farms on which 
crops were raised, is 95 acres. The average first cost of 
water right was 4.63 dols. per acre, and the average cost 
of preparing the soil for cultivation, including the 
purchase of the land, was 9.54 dols. peracre. The average 
poe value of the irrigated land of the State, including 

uildings, &c., is reported as 49.50 dols. per acre, showing 
an apparent profit, less cost of buildings, of 35.33 dols. per 
acre. The average annual cost of water is 0.95 dol. per 
acre, which, deducted from the average annual value of 
products per acre, leaves an annual average return of 
12.01 dols. per acre. The tendency throughout the entire 
arid region to describe as irrigated all Jand to which 
water has been applied within any recent period by 
artificial. means, land to which ditches, perhaps so far 
destitute of water, have been constructed, and even land 
for which water rights merely are claimed, has placed the 
Census Office under the necessity of absolutely restrict- 
ing itself in its official bulletins on irrigation to land on 
which crops were actually raised by the artificial applica- 
tion of water during the year 1889. he farms or stock 
ranches in Montana irrigated merely for grazing purposes 
have, therefore, not been taken into account in the 
bulletin beyond the foregoing statement as to their ap- 
proximate total area, 


possible was 
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GOLD QUARTZ REDUCTION, 

At the ninth ordinary meeting of the Institution of 
Civil Engineers on Tuesday, February 2, the President, 
Mr. George Berkley, in the chair, a paper was read ‘* On 
Gold Quartz Reduction,” by Mr. A. H. Curtis, B.A., 
Assoc. M. Inst. C.E. 

The author reviewed the amar om crushing and pul- 
verising machines employed in the reduction of gold 
uartz, considering that term to include all auriferous 
silicious rocks, from true quartz to conglomerates such as 
the ‘* banket” of Witwatersrand. Many of the machines 
were equally applicable to the treatment of other ores. 
The manner in which gold occurred in veins and other 
deposits was described, and an outline of the principal 
mechanical processes of gold extraction was given. The 
author then proceeded to classify and describe the more 
= crushing and pulverising machines, and to 
indicate their respective merits and defects. 

1. Ore Crushers or Rock Breakers.—These are used for 
the preliminary coarse crushing of quartz, and were sub- 
divided into : 

- A. Machines on the reciprocating jaw principle, 

including the Blake and Dodge varieties ; and 

B. Gyratory crushers, as the Comet crusher, and 
the Gates rock and ore breaker. 

The machines of Blake and Dodge differed chiefly in 
the method of suspending the movable crushing jaw ; and 
the latter, being a comparatively fine crusher, was more 
particularly suited for mills of moderate capacity. Inthe 
Gatesand Comet crushers, a gyratory motion wasimported 
pe an eccentric to a vertical spindle, on the upper part 
of which a breaking head was mounted. Both jaw and 
gyratory crushers were serviceable machines, the defects 
of the former being of small importance in regard to their 
use as gold quartz crushers. 

. 7 pated Rolls.—These were considered under three 
eads : 

A. Cornish rolls, with lever and weight compres- 
sion. 

B. Improved Cornish rolls, with steel buffer 
springs or india-rubber buffer cushions, possess- 
ing many merits, but having smaller capacity 
and durability than jaw or gyratory crushers, 
which were, therefore, preferred for coarse 
crushing. 
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C. Krom’s rolls possessed ¢ strength and dura- 
bility, and were capable of much finer crush- 
ing than Cornish rolls. The author descri 
this type at length, being of opinion that no 
more efficient dry crusher had hitherto been 
produced. Dry crushing was, however, only 
recommended where water was not abundant, 
or where the subsequent concentration of the 
ore, and the separation of the gold, were accom- 
plished by dry metheds. 

3. Stamps.—These are fine pulverisers. 


described were : 

A. Gravitation fr, which are lifted by rotat- 
ing canis and fall by their own weight ; 

B. Special forms of stamps, including oscillating, 
pneumatic, steam, elephant, and other varieties. 

The merits and defects of gravitation stamps were dis- 
cussed at considerable length. The principal merits con- 
sisted in the simplicity of construction and_ working ; 
while the great weight and certain features of their crush- 
ing action constituted serious defects. Within certain 
limits, and under certain conditions, stamps were efficient 
pulverisers, Unless the mortars had a sufficiently large 
discharge area, and the ore was very carefully fed into 
them, there was considerable risk of loss of gold, owing 
to the production of “‘ slimes,” as well as to over-stamping 
of the precious metal contained in the gangue. As wet 
crushers of extremely hard ores, gravitation stamps could 
not be excelled. Husband’s and Sholl’s pneumatic 
stamps, and the ordinary steam stamp, were, in the 
author’s opinion, more adapted for medium than for very 
fine pulverising, owing to the difficulty attending the use 
of thin screens in mills of such large capacities. The 
elephant stamp, in which a certain saving of power was 
effected bythe use of eprings, was a useful prospecting 

lant. The author preferred Krom’s rolls to stamps for 

ry-crushing. The Huntington mill, which granulated 
instead of pounding the ore, was recommended in place 
of stamps for the wet crushing of clayey, brittle, or soft 
quartzes. 

4. Roller and Edge-Runner Mills.—Two varieties were 
considered : 

A. The Bryan roller quartz mill, in which three 
metal rollers revolve in a circular pan or 
mortar, the arrangement somewhat resembling 
the Chilian mill. Mercury was placed in the 
pan for amalgamation. The construction of 
the machine was faulty, and there was great 
wear and tear, as well as appreciable waste of 
power; while with pyritic ores there was 
necessarily considerable ‘ sickening” of mercury 
in the pan. 

B. Huntington’s centrifugal roller quartz mill. 
Three or four rollers, suspended from a rotat- 
ing circular frame or “disc driver,” were urged 
outwards by centrifugal force to a circular steel 
ring die, against which the ore was pulverised. 
Mercury, for amalgamation, was placed at the 
bottom of the mill, the rollers being so sus- 
pended as to pass freely over it, without 
coming in contact with it and stirring it up. 
Paxman’s patent roller-head, an improvement 
on the older construction, was described. The 


The varieties 


mill was recommended by the author for | bo: 


clayey quartzes (which required a certain 
amount of puddling before the Id was 
liberated), for quartzes of medium hardness, 
and for grinding coarse tailings. 

5. Ball Pulverisers.—In these machines, coarsely crushed 
ore, or coarse tailings, were pulverised by a ball, or balls, 
of chilled iron, steel, for other durable metal revolving 
on a circular track or path. This grinding path may be 
vertical or horizontal, preferably the latter. Several 
varieties were described. 

The principal objections to Ball pulverisers as a class 
were the great wear and tear of grinding surfaces, and 
the amount of power required to drive them. Their 
greatest utility was, in the author’s opinion, as grinders 
of coarse tailings, or of ore already more or less finely 
comminuted, 

6. Pneumatic Pulverisers. — Contrivances in which 
small fragments, or coarse particles, of ore are hurled 
against each other by the action of two opposing cur- 
rents of air, or insome other manner, with such force as 
to cause them to be finely pulverised. The author de- 
scribed the principal machines of this kind, and pointed 
out that the high speed at which they generally required 
to be driven was a decided disadvantage, entailing an 
excessive amount of driving power. 

7. Miscellaneous Grinders or Pulverisers.—Under this 
head were described : 

A. The Niagara mill, in which the ore was pul- 
verised by a heavy edge-runner, contained in a 
metal drum rotating on a hollow horizontal 
axis, through which the ore was exhausted by 
a fan as soon as it was sufficiently finely com- 
minuted. Where dry crushing was advan- 
tageous, the author, for reasons specified, pre- 
ferred Krom’s rolls. 

B. The Howland pulveriser, consisting of a circular 
pan in which the ore was granulated against 
a steel ring die by twelve discs or rolls, which 
lay on a horizontal carrier plate, rotated by 
bevel gearing. The rolls were urged outwards 
to the ring die by centrifugal force, and rotated 
against it by friction. The action somewhat 
resembles thatiof the Huntington mill, which the 
author considered a more efficient machine, 

8. Grinding and Amalgamating Pans.—These are used 
for grinding to minute particles ore already more or 
less finely reduced by other machines, and subjected to 
subsequent concentration ; and, secondly, to effect an 
amalgamation of the gold contained in the pulp with 





mercury introduced into the pan. ‘The numerous 
varieties of grinding pans were briefly referred to, but 
did not call for any special criticism. 

In some general conclusions, the author indicated the 
particular classes of work for which the more important 
coarse crushers and fine pul verisers were severally adapted, 
and summarised their essential requirements. 

An appendix was given, treating of the cost, capacity, 
&c., of the more important fine pul verisers. The author 
pointed out that prime cost was a secondary consideration 
in selecting reduction machinery. Weight, amount of 
power required for driving, cost of renewals, and simpli- 
city or otherwise of construction, were economic conside- 
rations of great importance. 





EXPRESS SPEEDS ON THE GREAT 
NORTHERN RAILWAY. 
To THE Epiror or ENGINEERING. 

Srr,—Inclosed you will find, in a tabulated form, a 
record of a run I made from London to Grantham on the 
Great Northern Railway. 

It is interesting only in so far as it shows the evenness 
and regularity of the running, the maximum speed re- 
corded from station to station being 69.2 miles per hour, 
and the average for the whole distance being 51.78. 
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6.5 
.-{10.04 | 9.21] 15, 6 | 

3.51] 6 | 35.12 
-- [10.64 | 12.72 | 

5.75 | 62.04 

..{10.12}] 17.71 


| 
7.75 | 56.71 

«.|10.20 | 25.04 | 
7 | 59.26 

..|10.27 


10.5 | 69.20 
.. {10.37} | 


--|10,45 
10.574 


11.10} 
.. 11.25 


38.89 
Barnet 


Potter's Bar 
Hatfield .. 
Knebworth 
Hitchin .. 


4,98 
38.99 
7.32 
42,92 
6.91 
45.65 
12.11 
50.35 
| 7.57 
51.64 | 
11.83 
52 52 


12.79 
53.51 
12.30 


31.95 
Sandy 44.06 
St. Neots.. 
Abbots Ripton .. 
Peterborough .. 


Essendine 


7.5 | 60.54 
51.63 
12.5 | 56.79 


13 59.05 
14.5 | 50.90 

53.11 
16.77 | 22 


51.78 
\ 


63.46 
76.25 
88.55 





45 45 
Grantham, arr... 














11.47 |105 32 


The 


distance of 584 miles from Hatfield to Peter- 
rough was performed in 58} minutes. : 
Column 5 is interesting as indicating the steady rise of 


the average speed from King’s Cross, which points to a 
very steady rise of the speeds from station to station as 
shown in column 8. 

The average time of running one mile was 1.159 minutes 
for the whole journey. The average mileage per minute 
was , or .863. The run was made on December 30, 

1,159 
1891. 

If you care to insert this it may interest your readers, 
many of whom take much interest in details of the run- 
ning of trains. 

Yours eae 6 
J. R. CHURCHILL. 
11, Station-road, Finsbury Park, N., Feb. 2, 1892. 





THE LIVERPOOL TRANSATLANTIC 
TRADE. 
To THE EpitorR oF ENGINEERING. 

Sir,—The remarkable figures published in your issue of 
29th J anuary seem to have aroused the fears of your cor- 
respondent ‘A. G. R.” for the future of the great Liver- 
pool lines. The managers of these lines will doubtless 
give ‘*.A. G. R.’s” suggestions their full and grateful con- 
sideration. But before he calls upon Sir John Burns and 
Mr. Ismay to transfer their undertakings to Plymouth or 
Milford, he ought to be quite sure of the correctness of 
the data upon which he bases his opinion that Liverpool 
is played out as the great port of arrival and departure 
for American mail steamships. I think the statistics are 
somewhat misleading. It must be remembered that the 
United States Post Office closes its year on the 30th June, 
1891, in these averages, not on the 3lst December. The 
steamer which comes out with the best average—the Fiirst 
Bismarck—made during the period included in these 
averages two voyages only in the month of May and June, 
and like Englishmen who never fight better than in their 
first battle, ena Aenean steamers never, or hardly 
ever, steam faster than on their maiden voyage. Cer- 
tainly of six vopages which she has subsequently made 
only one was equal to the average of these two. 

Moreover, it ought in fairness to be pointed out that 
none of the steamers of the Hamburgh-American line run 
in winter, and their yearly averages naturally therefore 
come out better than those of the Liverpool liners. 
Whilst the Hamburgh ships have been lying snugly in 
the Elbe, the Teutonic, Majestic, City of Paris, City of 





New York, Umbria, and Etruria have been spoiling their 
wey os by fighting the storms of January and March. 

In the early days of steam navigation Liverpool proved 
herself the Atlantic port as against London and Bristol, 
and the rival liners had to adopt Liverpool as their port 
of departure. We have heard much of Milford, but no 
Atlantic liner has ever followed the City of Rome into its 
vast haven. Experience has shown thus the advantages of 
Liverpool, and though Southampton and Plymouth may 
be and are convenient ports of call for vessels belonging 
to Bremen and Southampton, the advantages of the 
Mersey as a home for liners are too great and obvious to 
need emphasising, though the port may be capable of im- 
provement. 

T am, Sir, yours, 


B. W. Grnspure. 
London, February 10, 1892. 





CAPITAINE’S OIL AND GAS MOTORS. 
To THE Epiror OF ENGINEERING. 

S1r,—May I suggest a means to Mr. Tolch whereby he 
can establish the reputation of the Capitaine engine and 
no doubt command enormous sales, and that is that he 
allows the engine at the Electrical Exhibition to be 
tested by three competent engineers to be elected by ballot 
by the makers of gas engines who are exhibiting at the 

rystal Palace; and as, Sir, I think all exhibiting there 
have the best gas engine made, all claim to have the 
lowest consumption of gas, all are self-starters, &c., 
perhaps all would consent to undergo a test under the 
same tribunal; as it is very probable the engines exhi- 
bited are specimens of the ordinary production of the 
different forms, the tests would be interesting, it would also 
show how much power is taken up in driving some of the 
flywheels as well as perhaps showing for what object such 
flywheels are put on. If sucha trial could be arranged I 
would suggest no first, second, or third awards should be 
made, but simply an award of standards, i.¢., high, good, 
and moderate class. I may say my firm would at once 
enter the lists with Mr. Tolch, bearing their share of ex- 
pense, and this not only with gas but oil motors. 

Tam, Sir, yours truly, 


J. E. WEIGMAN. 
Guildford, February 9, 1892. 





HIGH-SPEED ENGINES. 
To Tue Eprtor oF ENGINEERING. 

Sir,—A correspondent signing himself “J. D. T.,” 
writing on the subject of high-speed locomotives in your 
issue of the 29th ult., makes the following statement : 

‘The principle of Haswell’s locomotive is sound, and 
its application enables a modern firm to run double-acting 
compound stationary engines with perfect steadiness at 
500 revolutions per minute.” To many of those who are 
engaged in the development of the electric light this 
statement will come as a surprise. An idea has somehow 
got abroad that single-acting engines alone can be relied 
on to work satisfactorily at the speed stated. I must 
confess to ignorance as to the principle of Haswell’s loco- 
motive, the application of which enables the results (above 
referred to) to be obtained. Would it be trespassing too 
much on ‘J. D. T.’s” kindness to ask him to state what 
size of double-acting compound engines are being run 
at the speed named, and for what periods of time, and 
what is the principle which enables these exceptional 
results to be obtained? Thanking him in anticipation, 

I remain, yours truly, 


ake hs 


G. 








THE FERRY-BOAT ‘JOHN 
M‘CULLOUGH.” 
To THE Eprror oF ENGINEERING. 

Sir,—Kindly grant us space for a correction. In your 
issue of January 15, we notice a description of the new 
Pennsylvania Railroad ferry-boat Cincinnati, and in con- 
nection therewith a- reference to the New York, Lake 
Erie, and Western Railroad double-ender, John G. 
McCullough. 

From the wording of the article any one would infer 
that the latter boat was built by the owning company. 
In justice to ourselves we should like to say that she was 
designed and built complete by us, hull and machinery. 
She was launched October, 1890, and has proved a success. 

Later boats of the same type embody many of her 
distinctive constructional features, and although the 
—— was the earliest of the screw ferry-boats, the 
McCullough has established herself as the first really suc- 
cessful boat of her class in New York Harbour. 

She is 215 ft. over all, 45 ft. beam, with guards extend- 
ing to 62 ft., and 16 ft. deep. Her machinery consists of 
a fore-and-aft compound engine, 25 in., and 50 in., by 
30 in. stroke, with a continuous straight-through shaft. 
Steam at 100 lb. pressure is supplied by two boilers 
12 ft. 6 in. in diameter, and 11 ft. 3in. long. The shop 
number of the McCullough is 838. 

Weare, Sir, yours truly, 
E. L. Levy, Vice-President. 

The Neafie and Levy Ship and Engine Building 

ompany, January 27, 1892. 

ATLANTIC STEAM NAVIGATION.—The Atlantic Transport 
Line of steamships, which has just gone into operation, 
having commenced voyages from New York and Phila- 
delphia to European ports, has concluded contracts with 
Messrs. Harland and Wolff, of Belfast, for four large 
steamers. The first to be completed will be the Massa- 
chusetts ; she will have a freight capacity of 8000 tons. 
She will be followed in the order named by the Manitoba, 
the Mohawk, and the Mobile. Although the new line 
will carry the English flag (like the Inman and Red Star 
lines), the capital is very largely American. 
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‘“*GENETIC” BOILER. 

THE accompanying engravings illustrate a type of 
boiler, which has steadily gained in public favour in 
the north-east coast district since first introduced, the 
results got in working being very satisfactory in view of 
the small space occupied. The general arrangement 
of the boiler will be easily seen from the illustrations. 
The boiler is 11 ft. high and 5ft. 3in. in diameter. 
The tubes, of which there are 100, are placed almost 
vertically, the upper part terminating in a smokebox, 
which extends round the circumference of the boiler 
and just under what may be called the steam dome. The 
boiler is well stayed, for in addition to a central rod, 
which is screwed through the top of the boiler and 
through the top of the firebox, twenty of the tubes are 
utilised as screwed stays, while between the upper 
-part of the smokeébox and top of the boiler are plate 
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stays connected by angles. The furnace is 4 ft. 6? in. 
in diameter and four cleaning doors are provided, 
while in the wake of the tubes are two examina- 
tion doors. The area of grate is 10 square feet, 
the heating surface 280 square feet, the water 
surface area 21 ft., and the area through tubes is 2 ft. 
With these 2245 lb. of water may be evaporated each 
hour. The boiler pressure is 1201b. The boiler 
illustrated was fitted to the Argentine cruiser 25 de 
Mayo for driving all the auxiliary engines throughout 
the vessel when steam is not up in the main boilers. 
These engines include dynamos, ventilating fans, air- 
compressing machinery, anchor gear, &c., and the 
measure of work to be done may be taken as an indica- 
tion of the repute of the boiler, which is manufactured 
by Messrs. T. Toward and Co., St. Lawrence Iron 
Works, Newcastle-upon-Tyne. 








INDUSTRIAL NOTES. 

Tue unfortunate dispute at Messrs. Palmer and 
Company's Works, at Jarrow, seems destined to be- 
come historic, both by reason of the forces engaged in 
the struggle, and from the fact that it is turning more 
directly upon the special question which originated 
it. The other questions which appeared to be factors 
in oe the strike, such as overtime and the 
mode of its calculation, whether each day should stand 
by itself or form an integral part of the full week of 
53 hours, have all dropped into the background, 
leaving only as the bone of contention the relative 
claims of the plumbers and of the engineers to perform 
certain portions of the work upon which they are 








engaged at Messrs. Palmer’s establishment. The 
matter in dispute is purely one of technique in the 
trade, which would have to be determined by experts 
if it were once resolved to decide the question on its 
merits. To those who clamour for law as the regu- 
lating agent in labour, it might be well to point out 
that a judge would soon make short work of it by 
referring the matter to an expert. There appears to 
be no question of pay, or hours of work involved ; the 
plumbers get as much as the engineers, and vice versd. 
One body has consented to arbitration, the other body 
has refused ; thus the whole trade of the district is 
thrown into a state of turmoil about a mere matter of 
division of labour. Often and often men have com- 
plained and disputed over the subdivision of labour 
as tending to lower the standard of efficiency ; now 
the subdivision is elevated into a policy to be fought 
for. About the rights or wrongs to either party to 
the dispute, technically, we know nothing, but the 
folly of inter-trade disputes is beyond question. The 
Tyne has become rather notorious for such petty dis- 
putes, one branch of trade endeavouring to strangle 
the other. 





Throughout Lancashire the condition of the engi- 
neering branches of trade, in most of the chief centres 
of the industry, is said to remain about the same as for 
some months past. But this is only true in a very 
general sort of way. There were some indications not 
long since of slackening off, not seriously, but unmis- 
takably. At present most departments are kept fairly 
well employed with orders on the books, and in some 
branches a moderate amount of business is coming 
forward to replace the contracts running out. It is 
true that the new orders in prospect are of no very 
great weight, and therefore the outlook may be said to 
be unsatisfactory to that extent. In none of those 
branches is there any serious discontent, either as to 
rates of wages, hours of labour, or conditions of employ- 
ment. Gradually the 53 hours per week system is being 
adjusted, time having been given in many instances 
to introduce it with the least possible friction. In the 
iron trade business is in a somewhat depressed condi- 
tion, buyers evidently waiting in the hope that prices 
will recede still further in the near future. The 
quoted current rates do not tempt purchasers, but a 
fair amount of business appears to have been recently 
done at low cut figures, not with the makers, but with 
merchants. The Lancashire makers still hold nomi- 
nally to late quotations, and appear to realise the prices 
for the smaller parcels supplied to engineering firms 
in the district. In the manufactured iron trade the 
business done is not great, nor is the outlook inspir- 
ing. The metal market generally is in the same con- 
dition, though nominally prices remain unchanged. 
The secret seems to be want of confidence, rather than 
actual lack of trade ; but when the former element 
becomes acute the latter follows as a matter of course. 
Uneasiness may beget alarm; and there is consider- 
able uneasiness, some of which may have been caused 
by labour difficulties in various parts of the country, 
the effects of which are felt far and wide, though 
their operation is unseen. 





In the Sheffield and Rotherham district an improved 
tone is manifest in many branches of trade. In the 
departments of railway material of all kinds, especially 
in the manufacture of tyres, springs, and axles, the 
firms are well employed, some having orders which 
will last for many weeks and even months. The 
rolling mills are well employed, and an increased 
activity is visible in the file and cutlery industries, 
with the prospect of still further improvement. 
Bessemer material is in great request, purchasers not 
even pressing for reductions in the prices demanded. 
In some of the local trades there are signs of depres- 
sion still, but prospectively they look likely to im- 
prove, in most instances. There is no longer any 
serious complaints about fuel, for that for manufac- 
turing purposes is not in heavy demand, and coke is by 
no means scarce. There is a general absence of labour 
disputes in the district, no active disposition being 
evinced to change the conditions, either as to rates of 
wages or otherwise. 





In the Birmingham district, and to some extent in 
Wolverhampton, the markets are dull, and a feeling 
approaching to depression exists. Some failures in 
the locality have helped to produce this feeling, and 
also the restricted character of the exports. The con- 
tinued strike of the nailmakers has affected some 
branches of trade, and the high rates of fuel others, 
Prices of material remain steady, but the demand has 
lessened. In the heavier trades employment is fairly 
steady, but by no means so active as it has been. No 
labour disputes disturb the localities, nor are there 
any threatened reductions at present ; but there is an 
absence of buoyancy and speculation. Thestaple local 
trades have a quietening tendency—if not depressed, 
they are not brisk. The reports from eight local 
branches of trade unions in Birmingham state that 
trade is slack in one case, dull in another, quiet in 
another, fair in two, middlingor moderate in the other 





two; in Wolverhampton the state of trade is de- 
scribed as bad. 


In the Cleveland district the state of the iron trade 
is said to be getting worse and worse. The number 
of men out of work is admittedly not large, but this is 
stated to be due to the fact that a large number have 
migrated to other districts. That would seem to 
show that the make of Cleveland iron is decreasing. 
There is some truth in this, as steel is being sub- 
stituted in numerous industries. The output of 
ironstone is also said to be decreasing, Spanish ore 
being in request. Then the use of drilling ma- 
chines in some nine or tea mines lessens the demand 
for ironstone miners. Altogether the pig iron indus- 
try seems to be threatened with serious difficulties, 
some of which are alleged to be the result of the 
‘* gambling ring” so often referred to in this district. 
Many of the other branches of industry in Middles- 
brough and the neighbourhood, such as engineering, 
shipbuilding, iron moulding, and cognate industries, 
are not in so depressed a condition. If the industrial 
activity of a year or two ago is not maintained, it 
has not so fallen into arrear as to call for special 
remark, The district is at present tolerably free from 
labour disputes, neither reductions in the rates of 
wages being threatened, nor movements for advances 
being promoted. The absence of these is a good sign ; 
it may be that the depression is transitory rather than 
permanent, 








The recent investigation into the average prices of 
iron by the accountants of the Midland Wages Board, 
discloses the fact that the advance in prices will not 
carry an increase in the rates of wages, either for the 
time workers, or those on piecework. The current 
rates, it is proposed, will remain intact. Meanwhile 
the project of assimilating the two scales, that of the 
North of England and the Midlands, is being pushed 
forward and will soon become an accomplished fact. 
Every iron and steel-producing district in the country 
will then be regulated by a uniform sliding scale, ap- 
plicable to all kinds of work in those industries. 





The disputes in the cotton trades of Lancashire have 
shown a diminishing tendency during the past month, 
several of those which threatened to eventuate in 
strikes having been amicably settled. Inthe spinning 
branches of the industry many disputes are settled by 
merely sending the particulars to the officials of the 
association, who work out the figures, and supply the 
firms with the result. In most cases they are amic- 
ably settled upon the basis so worked out. In the 
weaving branches some friction may arise over the 
question of particulars to be supplied under the new 
Act; but it is expected that few cases of dispute will 
arise involving a strike. 





At the last meeting of the executive of the Federa- 
tion of Shipbuilding and Engineering Trades the fol- 
lowing resolution was passed : ‘‘ That in the event of 
any movement being initiated in any district likely to 
involve the members of any society represented on the 
federation, a meeting of representatives from each 
society in the district be at once convened by any 
member of the executive, or by the secretary of the 
federation, for the purpose of considering the matter, 
and if such meeting deems it necessary the executive 
of the federation should be called together to deal 
with the question.” The peers, of such a resolution 
at this time implies a fear, or at least an anticipation, 
that the condition of trade will call for some action. 


The Amalgamated Carpenters and Joiners have now 
a total membership of over 35,100, and yet at this 
season of the year—mid-winter—only 1332 are unem- 
ployed, or less than 34 per cent. The other branches 
of the building trades are nearly as well employed, 
where the weather permits of building operations 
being carried on. Such general activity in winter is 
rather unusual. Reductions in wages are not even 
mooted, the tendency rather is towards an advance in 
the underpaid districts of the country. 


The coal porters of a firm of coal merchants at 
King’s Cross struck work towards the close of last 
week against non-unionists. Some forty men were 
sent to take their place by the federation, and rather 
disorderly scenes were the result, the new men being 
guarded by the police. A general strike of the coal 
porters is in progress, but it is doubtful whether it 
will continue for many days. Their funds will not 
admit of a prolonged struggle. 

The dispute at Waterford took quite a new form one 
day last week, when about 200 dock and other 
labourers marched to the Waterford Workhouse and 
demanded relief or employment, and threatened to 
enter the workhouse in a body, with their families, 
unless something was done for them. The guardians 
promised to lay the matter before the Harbour Board 
and the Corporation. 


The London trades have decided to hold another 
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great outdoor demonstration in Hyde Park in May 
next, on a Sunday, in favour of an eight hours day. 
The Trades Council will, for the most part, have the 
management of the arrangements, the other bodies 
finding great difficulty in providing the funds with 
which to pay for the bands and banners, and other 
expenses. 

The National Miners’ Federation have resolved to 
support the Mines Eight Hours Bill, as well as to 
introduce their own, prohibiting the workers under 
21 years of age working more than eight hours in any 
one day of twenty-four hours. The pressure of the 
miners’ associations in various constituencies is such 
that members and candidates of both political parties 
are reluctantly promising support to the measure. The 
total voting power of the House of Commons in favour 
of the measure is not known, butif a division is taken, 
it will be found to be much larger than it would have 
been last year, certainly double what it would then 
have been, 


The dispute in the Bristol boot and shoe trade has 
ended in favour of the men. The matter was referred 
to arbitration, Mr. White, of Ipswich, being agreed to 
on both sides. His award was a to the 
men, work was resumed, the award being binding on 
all parties. The men will now be paid on the higher 
scale for certain descriptions of work. The strike 
lasted a fortnight, and it was at one time feared that 
it would eventuate in a general lockout of men all over 
the country in the boot and shoe trades. The strike 
at Colchester has not ended so favourably ; on the 
contrary, the employer, Mr. Kavanagh, has closed his 
factory and taken a passage to the Cape. Several 
hundreds of hands are thus thrown out of employment. 
Mr. Kavanagh declares that he paid good wages, and 
that he did not infringe a single rule of the ‘‘ Boot 
and Shoe Operatives’ Union.” 


The Labour Commission have selected four well- 
known women sub-commissioners to investigate the 
condition of working women. Miss Orme, with her 
large legal knowledge and experience, is one of the 
ablest and best that could have been appointed. Miss 
Collett, Miss Abraham, and Miss Irwin have also had 
experience in connection with women’s unions, and 
indirectly with women’s work. The Commission has 
been busy taking evidence in connection with the 
textile trades and some other trades, one of the recent 
witnesses being the secretary of the Kettering Boot 
and Shoe Manufacturing Society, which makes a profit 
of 40 per cent. The society pays the union scale of 
wages for 54 hours’ work, and gives a bonus into the 
bargain. Witnesses were also examined in connection 
with the linen trade of Belfast, the framework knitters 
of Nottingham and Leicester, and the Bradford power 
loom workers. The wages in Bradford only average, 
it appears, 13s. 6d. per week; in one firm they 
amounted to 14s. 8d, per week. 


The coal industry is so closely connected with every 
kind of manufacturing industry, not only of engineer- 
ing and all its cognate branches, but all others, that 
every movement of the miners, either as regards wages 
or the hours of labour, is watched with grave interest, 
and sometimes with great anxiety, because of its bear- 
ing upon every department of trade. The proposal of 
the executive committee, after much consideration and 
along discussion, has taken the shape of a general 
strike at all collieries at the same time. The proposal 
has arisen out of the notices for a reduction in wages 
in Cumberland, the Forest of Dean, and parts of Lan- 
cashire, the reports from each of those districts being 
sent to the executive of the federation. The resolu- 
tion passed was as follows: ‘‘That this executive 
committee having heard reports from Cumberland, the 
Forest of Dean, and a portion of Lancashire, where the 
men are asked to accept a reduction in wages, and in 
all of which cases the owners complain that they are 
forced into that action from surplus coal from other 
districts being sent into their markets, and selling at 
unfair and unprofitable prices, this committee having 
fully discussed the whole matter, considers the only 
satisfactory way is to call a conference of the repre- 
sentatives of the whole of the miners of Great Britain 
to take into consideration the question of ceasing work 
at all collieries for two or more weeks at one and 
the same time.” The conference was called for the 
llth instant, yesterday, and the result will be awaited 
with some interest. This is the first time that joint 
action on so large a scale has been taken in resisting a 
reduction; but similar action has been taken to secure 
an advance. The action is taken under the twentieth 
rule, entitled Defensive Action, which provides that 
in the event of any district being attacked all the 
members shall tender a notice to terminate their con- 
tracts, if such action be approved by the conference 
called for that purpose. 

The condition of the coal trade in South Wales is 
still in a state of unrest over the recent sliding scale 
arrangement. The Monmouthshire men have been 
engaged in what they call a missionary enterprise to 
convert the benighted miners of the Rhondda Valley 





from the error of their ways, and to induce them to 
join the National Federation of Miners. Mr. Abraham, 
M.P., familiarly called ‘‘ Mabon” throughout the dis- 
trict, has issued a manifesto, cautioning the South 
Wales men against the invasion by an alien force. The 
Monmouthshire men resent this description, calling 
themselves friends and neighbours, anxious only for 
the welfare of the men. The Rhondda men contend 
that they are the best paid men in the world, 
having gained 174 per cent. advance more than had 
been obtained by the National Federation. The latter 
body retorts that they were previously 15 per cent. 
behind, so that the net gain is only 2} percent. In 
reality all this agitation is over the sliding scale; the 
National Federation condemns all such scales, the 
Welsh miners, like the Durham and Northumberland 
miners, rather favour the scale as an easier and better 
way of settling disputes than by huge strikes. The 
contest is not an edifying one, however contemplated, 
and it may lead to a very disastrous struggle between 
two sections of the mining population. 

A very large section of the miners of Durham has 
passed a resolution protesting against any reduction in 
wages, nearly the whole of the collieries in the south- 
eastern part of the country being represented. This 
is another attempt to overawe the council and officers 
of the Durham Miners’ Association. The promoters 
of the meeting were irresponsible men, but their fol- 
lowing is so great that grave difficulties may arise in 
consequence. The men seem to have a distrust of their 
responsible officials as soon as they begin to entertain 
a proposal for a reduction in wages, but they applaud 
them to the echo when steps are taken to secure an 
advance. 

In North Wales the miners have sent in their 
notices for weekly payment of wages; at present the 
system has been fortnightly pays, with a week in hand. 
Thus a new-comer has to wait three whole weeks 
without pay unless he resorts to ‘‘ subbing.” Whether 
the concession asked for be granted, or whether the 
men will have to strike for it, they express a deter- 
mination to obtain weekly settlements. 

The dispute at the ‘‘ Strip” Colliery in South Derby- 
shire for a price list has been amicably settled without 
a strike. The terms, as arranged, have not quite 
satisfied some of the workers, but the odd workmen 
and the boys have won a small advance thereby, and 
all have agreed to accept and abide by the agreement 
entered into by the miners’ agent and the employers 
at the colliery. 

At some of the new Lancashire pits disputes have 
arisen as to the basis of the prices to be fixed ; the 
owners appear to take the lowest scale paid as a 
basis, the men demand the highest. At the colliery of 
Messrs. J. and R. Stone, some fifty men are out con- 
tending for a higher scale of prices than that adopted 
by thefirm, At some three or four other collieries dis- 
putes exist, notices having been tendered at some of 
them, if not at all. 

In the mining districts of Scotland there is much 
division in opinion as regards the action of the 
Dysart men in refusing to return to work. The Asso- 
ciation threatened to cut them off from the association 
unless they returned to work. On the other hand, 
some of the districts promise the men support if they 
will stand firm. The full 15 per cent. is being enforced 
by the owners. 

The strike of miners at Bilbao, in Spain, has termi- 
nated adversely to the men. The strike of German 
miners at Styria and Krain has also ended disastrously 
to the men, some 8000 of them having had to return 
to work on the coalowners’ conditions. The owners in 
Westphalia have agreed to co-operate to keep down 
the wages in all the mining districts of the country. 








MOTIVE POWER SUPPLY AT LIVERPOOL. 


Notes on Mechanical Features of the Liverpool Water 
Works, and on the Supply of Power by Pressure from 
the Public Mains, and by other Means.* 

By Mr. Joseru Parry, Water Engineer. 
WHEN the members of this Institution visited Liver- 
pool in the summer of 1863, a paper on the ‘‘ Mechanical 

Features of the Liverpool Water Works” was read by the 

late Mr. Thomas Duncan, who was at that time water 

engineer to the Corporation. Five of the pumping en- 
ines, and the whole of the mechanical appliances on the 

i pipe line, then described are still in use. Three 

Cornish pumping engines, each capable of lifting about 

14 million pon ed a day, were added between 1865 and 

1868. A resolution of the City Council in 1874, to obtain 

a large additional supply from a distant gathering ground, 

diverted attention from the further development of the 

well system ; and there have consequently been no recent 
additions to the pumping machinery. The extensive 
works for conveying water to Liverpool from the River 

Vyrnwy, which were commenced in 1880 and are now 

approaching completion, include many new and interest- 

ing mechanical appliances; but a description of these 
does not come within the scope of the present paper. Of 
the engines described by Mr. Duncan in 1863, there may 
still be seen on active duty, as examples of veteran 





+ Paper read before the Institution of Mechanical 
Engineers. 





pumping pout b the Cornish engine and boilers 
erected at the Windsor station in 1840 by Messrs. Rigby 
and Co., of Hawarden ; a crank engine made in 1837 by 
Messrs. Mather Dixon and Co., and now at the Green- 
lane station; also at the same station a Cornish engine 
and boilers made by Messrs. Harvey and Co., of Hayle, 
in 1846, to the specification of the late Mr. James 
Simpson. This last engine is an excellent specimen of 
the workmanship of forty-five years ago. Its cylinder is 
50 in. in diameter, steam-jacketed, with 9 ft. stroke; 
ean 17} in. in diameter, 8 ft. 9 in. stroke. It has three 

ilers, each 26 ft. long by 5 ft. 9 in. in diameter. The 
average boiler pressure is 35 lb. per squareinch. Since it 
began its career it has lifted altogether 18,854 million 
foot-tons of water. Its duty, as ascertained on a recent 
trial, was 55.7 millions of foot-pounds per hundred weight 
of coal. An indicator diagram taken during the trial 
gave 86.66 indicated horse-power. : 

The cost of pumping from the deep wells and at the 
high-level station in Aubrey-street during the year ending 
oe 31, 1890, was as follows, per 1000 gallons lifted 

t.: 

d. 
0.4203 
0.2560 
0.3129 


Aubrey-street station 
Green-lane station 
Windsor station ... 
Dudlow-lane station 0.2101 
Bootle station... : 0.2647 


Water Supply.—The compulsory district of supply in- 
cludes 36 townships, parishes, or places, and embraces 
an area of 114 square miles. Gutaide of the compulsor 
area there are two townships in Lancashire supplied with 
water in bulk. The total population now receiving a 
supply from the Liverpool works is about 760,000. The 
average apse of water distributed per day is, from 
deep wells and boreholes sunk in the new red sandstone 
round Liverpool, 64 million gallons ; from the Rivington 
reservoirs, situa’ in Lancashire between Bolton and 
Blackburn, and having a watershed of 10,000 acres, 12 
million gallons. Theaverage rate per head per day for all 
— is therefore about 24} gallons. There is alsoa 
small supply of salt water pumped from the Mersey 
Railway tunnel for public swimming baths, street water- 
ing, and flushing. Inthe summer months this amounts 
to 2 or 3 million gallons per week. 

The water is distributed on the constant-service system ; 
but the constant supply has been occasionally interrupted 
in recent years in consequence of the inadequacy of the 
existing sources to meet the demands during periods of 
high consumption. 

Motive Power.—The special subject dealt with in this 
paper is the supply of water for power by direct pressure 
from the street mains, and its cost to consumers, as com- 
pared with other kinds of power. Schemes for the dis- 
tribution of power from a central station, by means of 
water pressure, compressed air, steam, gas, and elec- 
tricity, have of late years occupied attention in Liverpool 
aselsewhere; but upto the present timeonly water pressure 
and gas have got beyond the experimental stage. It is 
probable that at no distant date a supply of power, trans- 
mitted through a pipe or wire from a central station, will 
be looked upon as a necessity of urban life, for domestic 
service as well as for the purposes of trade. Already 
there has been sufficient advance in this direction to 
claim for the subject the serious attention of engi- 
neers, and to invest with interest any facts which 
relate to it. In towns where much machinery is 
employed for manufacturing or commercial purposes, 
ae especially where power is required intermittently, a 
strong primd faciecase can be made out in favour of a 
system of distribution irom a single station; but it is a 
matter of common experience among those who have been 
engaged in such schemes, that there is great difficulty in 
obtaining accurate information with regard to the cost of 
doing work under the detached system, as distinguished 
from the combined or centralised system ; and this diffi- 
culty is due as much to the absence of exact records as to 
= reluctance of power users to give details of their expen- 

iture. 

The comparative figures here pn were obtained in 
the course of an investigation made by the writer about 
two years ago, for the purpose of reporting to the Corpo- 
ration of Liverpool on a proposal of the Hydraulic 
Power Company to extend their mains outside of an area 
within which they had been allowed to supply power 
under an Act passed in 1884. Liverpool would appear to 
offer a particularly favourable field for the establishment 
of a system of power distribution, because there are so 
many large warehouses where goods for import and 
export are stored, occupying a limited and well-defined 
area, in streets which are entirely devoted to trade. The 
weight of goods imported into and exported from the port 
of je patho in one year exceeds 14 million tons ; and the 
weight of goods stored at one time in the Liverpool ware- 
houses is estimated to be about ? million tons. There is, 
therefore, a large amount of lifting and lowering to be 
done, into and from ships, railway wagons, and ware- 
houses, apart altogether from the trading and manufac- 
turing needs of the city population. A great deal of this 
work too is of an intermittent character. Bales and 
boxes are carted to the warehouses as the ships arrive; 
and as the deliveries are irregular, the hoisting machi- 
nery is often idle, and is seldom in steady use for a day. 

Use of Hydraulic Machinery.—Use was first made in 
Liverpool of pressure from the street mains for the work- 
ing of hydraulic machinery about the year 1847, when 
Lord Armstrong, then Mr. W. G. Armstrong, erected an 
hydrauliccrane at the Albert Dock for the late Mr. Rendel. 
This form of power does not appear to have been much in 
demand by Liverpool warehouse owners down to thirty 
years later; for in 1877 the number of hydraulic ma- 
chines supplied from the public mains was only 89. The 
Mersey Docks and Harbour Board introduced a high- 
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TABLE IV.—Cost or WorkKING WAREHOUSE 


Hotsts By STKAM, GAS, AND COMPRESSED AIR. 





























8 3 Particulars of Hoists. Cost of Working. 
| 8 I acti t LR Ae ‘ | 
| a | = | 
| $ 4 Number. Load per Hoist. | Speed s | 8 & z Us 
Motive Power | 6 a | 3 >: * | a3 
Employed. | ise) ° ares : :< = = z Me le. =m x 
| E Bu | Wore Maxi Feet per 4 i& . : | = Ei = 35 
| | orkin P = — — 
| = ER Total. at Onee mum, Average] Minute. | 2 = g g 55 Ss Fy 
| G AZ Time. ea] & ae | € é 
| No. No. ewt. | cwt. ft. ft. | £ £sd) £8.4. d. 
i 1 4 7 4 en ae 180 65 | 1000 | 135 0 0/19 6 O| 062 
Steam =. 4 8 10 5 3 7 | im 158 54 600 | 1534 0 0| 2616 0} 1.00 
S. *. 10 4 3 | €.; & 120 69 600 440011 00 0.33 
Gas.. “4 3h 3 1 1 |2}tolo) 4 |300to75| 58 | 140 | 2810 0) 2810 0| O62 
—s tare 20 | 9 6 [ew Ss 250 60 -- |184 0 0/20 9 O| 1.00 
Compressed air { 20 e | *i - erty 250 | 33* | 2700 |133 0 0| 7 8 0! 0.40 
| i } ' | 
Particulars of Machinery. 


Steam.—In the first example the hoists were driven by a horizontal engine, with single cylinder 12 in. in diameter and 28 in. stroke, 


running at 60 revolutions per minute; boiler pressure 601b. per square inch. 


In the second example they were driven by an engine 


with single cylinder 104 in. in diameter and 21 in. stroke, running at 90 revolutions per minute ; vertical boiler with 45 Ib. pressure. 
Compressed Air.—First example, one steam cylinder 12in. in diameter and 24 in. stroke, two compressors 12 in. by 24 in. ; boiler 
5} ft. by 20 ft., with 45 lb. steam pressure ; air pressure 20 1b. to451b. Second example, two steam cylinders 12in. by 22in., two 


compressors 14 in. by 22in. ; boiler 6 ft. by 24} ft., with 401b. steam pressure. 


TABLE V.—Resutt or Turee Days’ WorRKING OF 
Drivine Hoists 


* Average height of lift. 


Two Gas EncINngEs, EACH 8 Horsr-PowrER NoMINAL, 
IN WAREHOUSES. 




















Load Lifted | | Cost of Gas. 
mae | A AAS Set eee es 
Total Average | 
—. \Height of Number) Load | Ea N Per 1 | |. Fit 
Lift. f Lifts. per Lift,’ . | Nomina‘ er Fifty 
Test. ek. ta. | Total. |Per Hour. Horse- ae ga Foot- | Per Lift. 
oor. Power per * | Tons. 
| | | Hour. | 
hours | ft. in, tons tons | No. cwt. | frot-tons. d. a: ') € d. d. d. 
6 if 5 | aost | 444 | 200 | a4 | ase | 35.2 5.86 | 0.73 | 0.0193 | 0.965 | 0.1760 
| 49 2 | 97.2) | | | 
oe ee | Seer | 1926 | 720 | 47 | 7225.9 | 432 | 6.91 0.86 0.0059 | 0.295 | 0.0600 
i\10 0 4.4 J | | | | 
5} {32 : ioe? 176.0 | 775 | 4.5 | 7068.0 40.0 | 7.27 0.91 0.0056 | 0.285 | 0.0516 
6 144 : 108 t 22 | 100 | 42 | 673.1 19.5 | 38.25 0.41 0.0290 | 1.450 | 0.1950 
6} | 31 7 | 28.3 23.3 | 18 31 | 8071 25.9 3.98 0.50 0.0289 | 1.445 | 0.1407 
| ‘ | | } 














The mean speed of lifting was 118 ft. per minute in each test. There are four hoists worked by each engine. 


ressure system of their own, and have for many years 
had a very extensive and efficient hydraulic plant extend- 
ing along the whole line of docks. 

The number of hydraulic machines now worked by 
direct pressure from the street mains of the Corporation 
is 162. The following is a classification of the machines, 
with a statement of the quantity of water consumed by 
each class during the year ending December 31, 1890 : 
Consumption of 


Number of x 
: Use of Motors, Water. Gallons 
Machines. per Annum. 
25 Organ blowing 4,864,000 
10 Passenger lifts 21,536,000 
114 Goods lifts 96,896,000 
7 Motors for ventilators, &c. 1,352,000 
3 Curtain lifts for theatres 320,000 
3 Hair dressers 632,000 
Total 162 125,600,000 


Pressure of Water.—The pressure of water in the 
mains in the warehouse districts varies from about 50 lb. 
to 801b. per square inch. On the line of docks the pres- 
sure is seldom less than 70 lb. per square inch; but 
notwithstanding that this excellent pressure is available, 
and that the water is sold at a lower price per 1000 gallons 
than is generally charged for trade purposes, it has been 
used to only a very limited extent for power purposes in 
the warehouses near to the docks. Nearly the whole of 
the goods l'fts included in the above Table are in general 
produce warehouses and in bonded stores, at some dis- 
tance from the docks, and at a higher level. 

Other Powers.—The great bulk of the loading and un- 
loading work in Liverpool is done by steam power. Gas 
engines have of recent years been fixed in many of the 
new warehouses, and have replaced steam in some of the 
old warehouses; the total number of gas engines now in 
use is about 650. Compressed-air machinery was tried 
in a few warehouses several years ago; but it has not 
been sufficiently successful to lead to its adoption ona 
large scale. 

Cost of Water Power.—The average amount paid per 
annum for working a goods hoist from the Corporation 
mains is 13/. ; and, as this represents an average payment 
of only 10d. per hoist per working day, the cost is very 
small for the convenience afforded. With an available 
pressure in the mains of 60 lb. per square inch, properly 
utilised, and at the present rate of 7d. per 1000 gallons, 
the cost of lifting one ton to a height of 50 ft. is 1d., 
equal to about 1s. 14d, per horsepower per hour. There 
are many places in which large consumers of water might 
take advantage of pressure from the mains for mechanical 
purposes, and afterwards use the water for their boiler or 
other trade requirements ; but so far as is known to the 
writer the only instance in which this is done is at the 
Exchange Station, Liverpool, where the Lancashire and 
Yorkshire Railway Company have two passenger and 
luggage lifts worked by pressure from the mains, and 
where the exhaust is utilised for feeding boilers and loco- 
= and for the general supply of a large passenger 
station. 





Cost of different Powers.—One of the principal objects 
of the writer’s investigation was to obtain trustworthy 
statistics for enabling him to calculate the actual cost in 
practice of similar work done by different classes of 
machinery ; and for this purpose observations were made 
and measurements taken by his assistants, with the co- 
operation of the owners or occupiers of warehouses. 

e comparative results are contained in Table IV. 
The cases quoted were selected as being of a typical 
character, and represent the average weights lifted, 
though these were often much below the full capacity of 
the machines. No counterbalance weights are attached 
to the hydraulic goods lifts; and consequently the weight 
of the platform and ram has to be added, in order to 
arrive at the total weight lifted by the water pressure. 
None of the hydraulic machines in Liverpool are fitted 
with devices for varying the expenditure of water accord- 
ing to the variation of load. 

Low-Pressure Hydraulic Hoists.—The ge ey et I. 
sis the results of one day’s working of three hydraulic 

oists, in a provision warehouse, by direct pressure from 
the street mains : 


TaBtE I.—One Day’s Working of Three Low-Pressure 














Hydraulic Hoists. 
Hols. 2 se es 4 A. B. C. 
Total weight lifted.. cwt.| 493 94 69 
»» number oflifts  .. <+| Jan 37 18 
Average weight per lifé .. cwt.) 2.50 2.54 3.87 
Height of lift «e me ft.| 1 to 24 2 to 35 4 to 20 
Mean speed* .. ft. permin.| 115 140 110 
Total work .. -- foot-tons} 167.8 108.6 39.2 
Cost of water, total +. pence} 300 15.4 4.9 
ae 1»  perfoot-ton, penny| 0.178 0.141 | 0 125 





* The speed varied from 69 ft. to 200 ft. per minute. 
The following observations in Table II. were made in 
separate warehouses : 
Taste Il.— Working of Low-Pressure Hydraulic Hoists. 








Warehouse .. A Fr? 
Total weight lifted.. cwt. 144 | 126 | 108 

>», number of lifts oil 24 9 27 
Height of lift See: | 2 | 154 | 26} 
Time occupied in lifting .._ min.! 23 | 35 | 35 
Water pressure in. mains | | 

lbs. per square inch 76 75 75 

Water consumed .. -. galls 960 1662 | 1250 
Cost per ton lifted 50 ft... pence 1.79 | 5.95 | 3.05 


In judging of the economy of low-pressure hydraulic 
machinery, allowance must be made for the necessary 
fluctuations of pressure in the street mains, as well as for 
variations of load. For intermittent purposes and for 
small loads this form of power is soobeliie less costly than 
any other. The first cost of the machinery is moderate, 
and the expenditure of power ceases as soon as the duty 
is performed. No skilled attendance is required; the 











manipulation of the valves is simple, and to a large 
extent automatic ; and there is freedom from risk of fire. 
Steam Power.—Most of the mechanical work in the 
warehouse district of Liverpool is done by steam power. 
To a large extent the warehouses have been built in 
blocks, each block under one ownership ; and the hoists 
are worked by shafting driven from one central steam 
engine. In such cases the cost of skilled attendance per 
hoist is reduced ; but where steam is employed for only 
one or two warehouses, the loss in getting up steam and 
in stoppages, added to the wages of an engine driver and 
the repairs, makes the total cost of steam considerably 
higher than that of gas or hydraulic power. 
wo typical examples of steam machinery in blocks of 
warehouses are given in Table IV. In the first the 
engine and boiler are on the top floor of a fireproof 
warehouse. The engine is horizdntal, with single 
cylinder 12 in. in diameter by 2 ft. 4 in. stroke, speed 60 
revolutions per minute, and steam supplied from a tubular 


boiler. The estimated annual expenditure is: 

&£ sa d. 

Coal and slack ... sj 40 0 & 
Oil, cotton waste, &c.... 7... 6 
Water supply ... 514 0 
Engineman’s wages 78 0 0 
Repairs ... iia 400 
Total 135 0 0 


In the second example the estimated annual working 
expenses are: 





Sa 4@ 
Coal and slack ... 45 6 8 
Oil, tallow, &c.... 513 4 
Water supply ... 5 0 0 
Engineman’s wages 78 0 0 
Total 134 0 0 
Gas ey —In Table V. the results are given 
of three days’ observations of the working of two gas 


engines, each 8 horse-power nominal, lifting bales of 
cotton into warehouses adjoining the docks. In con- 
nection with these observations it transpired that it was 
the practice of the attendants to start the engines in the 
morning, or when delivery of goods was first expected, 
and to let them run throughout the day, or so long as 
they were likely to be wanted, rather than take the 
trouble to stop and restart them. Twomen were required 
to start each engine. For comparison with the results 
obtained under the conditions dealt with in the Table, the 
following two cases are given, in which the consumption 
of gas also corresponded with the specific performance 
of the duty stated. 

Case A.—70,000 Ib. lifted 30 ft. high in 1? hours. Speed 
120 ft. per minute. Gas consumption 200 cubic feet, 
costing 6.4d., or 0.34d. per ton raised 50 ft., or 1d. per 
nominal horse-power of engine per hour. 

Case B.—Gas engine of 8 horse-power nominal, work- 
ing three hoists, load 5 cwt. each. Speed 120 ft. per 
minute. Gas consumption 180 cubic feet per hour. 

Into another warehouse C, 605 bags, each of 200 lb. 
average weight, in eleven wagon loads, were lifted 10 ft. 
8 in., at a speed of 80 ft. per minute, by a 34 horse-power 
gas engine working a geared hoist by open and crossed 

Its. The delivery of the eleven loads extended over 
44 hours, and [the consumption of gas, as read at the be- 
ginning and end of the time, was 1300 cubic feet, the 
cost being 41.6d. The cost per foot-ton for gas was 
therefore 0.07d., or 3.5d. per ton lifted 50 ft. In this in- 
stance it was found that the engine was allowed to run all 
day, though hoisting was required only at intervals. If 
the engine had been en and restarted for each load, 
gee for gas would have been reduced by about one- 

alf. 

In a large block of offices, an 8 horse-power engine 
is employed to pump water into an accumulator 
for working by water pressure two passenger and two 
goods lifts. The passenger lifts travel 55 ft., ata speed of 
220 ft. per minute; they run nine hours per day, during 
which they make about 400 journeys each; the average 
load per lift is 3.75 cwt., including weight of lift. e 

oods lifts travel 20 ft. at 100 ft. per minute ; the average 
oad per lift is 8cwt. The total working expenses per 
annum are as follows : 


£ os. d. 

Gas ... a ey ‘a 80 0 0 
Oil, waste, tallow, &c. ... i 50 0 0 
Engine driver at 26s. per week 67 12 06 
Repairs aad aa te 24 0 
Total working expenses ... 19916 0 


Compressed Air.—Two examples of compressed-air 
machinery are given in Table 1V. The first comprises 
one steam cylinder and two compressors, all three 
being 12 in. in diameter and 24 in. stroke, with an air 
pressure of 45 lb. per square inch when all the nine hoists 
are working. In the second example there are two steam 
cylinders 12 in. by 22 in., and two compressors 14 in. by 
22 in., with 45 lb. air pressure for full work ; the eighteen 
friction hoists are each worked by two air cylinders 
coupled direct to the friction wheel shaft. The annual 
expense of this machinery is made up of the following 
items : 





£ a. d. 

Slack, 1064 tons 3917 0 
il, &e. .. a 5 5 0 
Water... ie ms 5 0 0 
Wages of attendant ... 78 0 0 
Repairs ... : aes 5 00 
Total working expense 133 2 0 


High-Pressure Water.—The following are some examples 
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of warehouse hoists worked by high-pressure water from 
the hydraulic power mains. : P 

Case D.—20 bales or 10,000 lb. lifted 20 ft. in 74 minutes. 
Speed 200ft. per minute. Water used 66 gallons, cost- 
ing 3.16d., or 1.75d. per ton lifted 50 ft. ‘ 

Case E.—339 bales, averaging 44 cwt. each, lifted from 
8} ft. to 50 ft. Water used 1920 gallons, costing 0.045d. 
per foot-ton, or 2.25d. per ton lifted 50 ft. The returns 
kept in this warehouse showed 8542 bales to have been 
lifted in six weeks at a cost for water of 0.24d. per bale. 

The relative cost of high-pressure and low-pressure 
water for equivalent motive power is approximately 
shown by the following Table III., in which the 
cost of water from the public mains at 7d. per 1000 
gallons, with a pressure of 60 1b. per square inch in the 
mains, and omitting friction of machinery, is compared 
with the cost of water from the hydraulic power mains 
at 700 lb. per square inch. 


TABLE IIT.—Comparative Cost of High-Pressure and 

no-Pressure Water. ee 

Low-Pressure 

from Public 
Mains for Equi- 
valent Power at 

7d. per 1000 

Gallons. 


High-Pressure at Hydraulic 
ss | Power Company’s Charges. 
Water Con- | 
sumption per 


Quarter. Rate per 


1000 Gallons. Total. 





£ 8. 
20 
3 10 
7 5 
12 10 
20 0 
2512 6 § 1 
31 5 68 1 

42 10 102 1 


gallons 
4,000 
10,000 
25,000 
50,000 
100,000 
150,000 
200,000 | 
300,000 | 
Above 300,000 | 





_ 
wee hRaANISS 


The supply of power for hydraulic machines from the 
public water mains in Liverpool has been facilitated by 
the existence throughout the city of special fire mains, to 
which it has been practicable to make the connections 
without appreciably affecting the efficiency of the 
general distribution of water for trade and domestic pur- 
poses. It is obvious that ordinary water mains laid for 
domestic and manufacturing services can be utilised only 
toa very limited extent for power purposes, and that the 
relatively low pressures they carry cannot be economi- 
cally — as a motive power for driving large machi- 
nery. With a pressure of 700 Ib. per square inch, 
which is the pressure usually adopted for hydraulic work, 
a main of 6 in. diameter will carry about 100 indicated 
horse-power. To obtain the same efficiency from a main 
conveying water at the pressure ordinarily available for 
town supplies, the diameter of pipe required would be 
about 21in. Pressure from the mains of corporations 
and water companies cannot compete with high-pressure 
water from mains specially laid for hydraulic purposes 
when the power water is sold at rates not exceeding 5s. 
per 1000 gallons. 

Under the instructions of the Corporation the writer 
ay agence a scheme for a system of high-pressure mains 
with pumping machinery and accumulators for the dis- 
tribution of power water, but subsequently the Corpora- 
tion entered into an agreement with the Hydraulic Power 
Company, under which the latter were permitted to 
extend their mains into all the business parts of the city. 








NAVAL WARFARE IN THE NARROW 
To THE Eprror or ENGINEERING. 

Sir,—Your very favourable notice of my lecture at the 
Royai United Service Institution on January 29, induces 
me to offer you a few remarks on the above subject, 
moved thereto by the prominence lately given to it in the 
press, and the prospect of a new programme of construc- 
tion which is hoped for shortly. 

A powerful exposition of the question was contributed 
to the Times of January 27, signed ‘‘ Au Courant,” with 
the conclusions of which as regards our requirements for 
small vessels naval officers would probably agree. 

The case stands thus: Certain patriotic French naval 
officers have published a work entitled ‘* Les Guerres 
Navales de Demain,” in which the strate they advocate 
for France in the event of war with sdgibeuing powers 
is set forth. 

As regards the “narrow seas,” to revive an old term, 
which they define as those dividing hostile coasts not 
more than 180 miles apart, or less than twelve hours’ 
distant in time, it consists in the provision of defended 
ports at suitable points as bases for torpedo boats, and 
confining active hostilities in that zone to the action of 
torpedo boats and fast cruisers only. 

The question what vessels are the most suitable ones 
against such a strategy becomes interesting, and it may 
be remarked that the hostile veisels being. swift and 
entirely unprotected their competitors should be swifter, 
lightly armed, and content to dispease with protection. 

In this country we have looked upon torpedo gunboats 
as a better investment than torpedo boats, but have not 
en succeeded in obtaining such swift vessels as was 

noped, as Lord Brassey’s Annual shows that France in 
the Coureur type and Spain in the Ariete possess vessels 
considerably exceeding our own in s 4 

Probably the fastest vessels in smooth water, suited to 
this warfare, at our disposal are the five torpedo boats 
lately built by Messrs. Yarrow, probably of about 85 
— displacement, and with a maximum speed of 22.5 

nots. 

In the ‘* Manual of Naval Architecture,” by Mr. W. H. 
White, C.B., F.R.S., will be found reasons for supposing 
that small vessels may be endowed with a higher speed 





than larger ones, but the efficiency of such vessels depends 
so largely on the engines and boilers installed on board, 
that without a detailed knowledge of the facts it would 
be impossible to assign correctly the relative importance 
of displacement and propulsive pewer. ‘ bag 

It appears possible, however, that for this special kind 
of aaaes we may have overshot the mark as regards 
displacement, with a view to maintaining speed in a sea- 
way, and it would be interesting to know what those 
eminent builders who have provided foreign nations with 
ships of a speed unattainable by our own, think of the 
matter. 

So far as Iam aware the retardation experienced by 
small vessels moving against a h sea has not been 
quantitatively determined, but the interference with effi- 
ciency as a cruiser consequent on seas washing over the 
decks is well known. , . 

It is certainly most desirable for us to have trial ships 
of types likely to require multiplication always in pre- 
paration, thus avoiding the necessity of ordering vessels 
under pressure without sufficient experience of their per- 
formance to insure their meeting our wants. ’ 

Steam has imparted certainty to naval combinations 
and made them independent of ordinary atmospheric 
disturbances, but it has also rendered special types of 
vessels essential for use in different theatres of war. 

Thus while naval supremacy is a more trustworthy 
security than formerly, if proper precautions be taken, 
the penalty of neglect to observe them would be more 
serious to an insular empire. 

It is however with perfect confidence that this question 
will be carefully considered by those who alone are com- 
petent to give it satisfactory solution that I remain, 

Your obedient servant, 
Sam. Lone, Rear-Admiral. 

Blendworth, Horndean, February 8, 1892. 





COMMUNICATION BETWEEN PASSEN- 
GERS, GUARDS, AND ENGINE DRIVERS. 
To THE Eprror or ENGINEERING 

S1r,—The importance of this subject as shown by Mr. 
Urquhart on page 122 of your issue of January 22, leads 
me to venture to send you a description and illustration 
of the latest form of communication as applicable to the 
vacuum automatic brake. 

Each coach is arranged with a small air-admission valve 


. 


Sectional View at end of Coach 


ing his large brake ejector, exhaust from the brake pipe 
the same amount of air as is admitted through the com- 
munication valve, and thus practically release the brake 
and so run toa place of safety. 

The valve can be opened from any compartment in the 
coach by the partial turning of a light hollow rod of 
about 4in. in diameter (Fig. 2). This rod is usually 
placed under the cornice on one side of the coach, and is 
sufficiently flexible to work with the necessary amount 
of freedom without difficulty. On this rod, at one end of 
the coach, is placed a small signal arm, the end of which 
is shaped in a circular form and painted red (Fig. 3). In 
its normal position this signal arm rests in a cover and is 
hidden from sight. The partial turning of the rod throws 
out the signal at each side of the train. 

On the opposite side of the coach is placed another 
signal of similar shape, also resting under caver, the two 
signals being connected together by a light wire rod and 
copper chain passing across the end of the coach, so that 
they work in unison and are both visible when a com- 
munication has been made. 

The valve is placed on the end of the coach, midway 
between the two signals. It is a hinged valve made in 
the form of an inverted T, and is opened by a collar 
fixed on the wire rod coming in contact with its vertical 
arm. When the signals are released the valve falls upon 
its seating by its own weight (Fig. 1). 

The system adopted for turning the rod under the 
cornice from each separate compartment is accomplished 
by a copper chain from each compartment, being attached 
by a split pulley clipped on the rod by four screws. The 
chain is then conveyed over and under small guide pulleys 
so as to bring it to the centre of the compartment and 
under the hat rack, it being considered that that position 
is the most generally accessible. It is then attached to 
a ratchet disc fixed at the back of a handle, which, for 
the sake of neatness, is placed in front of a wooden 
— (Fig. 4). It will be evident that by pullin 

own the handle its movement will be conveyed throu 
the chain to the rod under the cornice, the turning of the 
rod throwing out signals and opening the air valve as 
already described. The handle is held down by the 
ratchet until released by a special key kept by the guard. 

The signals, of course, indicate the coach from which 
the communication has been made; and as no one handle 





is affected by the movement of another, the position of 
the handle must denote the compartment. 


Fug 2. 


Sectional View inside Coach. 


























Application Handle 
» (Back View) 
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(Fig. 1) which is connected by a small pipe to the con- 
tinuous brake pipe. . When this valve is opened it admits 
sufficient air to the brake pipe to reduce the vacuum from 
20 in. to 10 in. of mercury. This reduction of vacuum is 
indicated by the gauges placed on the engine and in each 
van, and is equivalent to the application of the brake 
throughout the train to the extent of about half its 
wer. 

When the driver finds a communication has been made, 
which he sees by the indication of his gauge, and, better 
still, by the fact that his brake is on and he is unable to 
release it and keep it off in the usual way, he can stop at 
once ; or if the train be in a tunnel or in some other in- 
convenient or perhaps dangerous place, he can, by apply- 

















This form of communication, after exhaustive trials by 
the Board of Trade inspectors, has been approved by 
them, and is now fitted to the passenger trains of the 
Manchester, Sheftield, and Lincolnshire Railway Com- 


pany. 

The design aims at the true solution by placing in the 
hands of a passenger the direct means of stopping the 
train, and still leaves a partial control to the driver so as 
to enable him to overcome the destruction of the vacuum, 
and so avoid having the train stopped in such adangerous 
position as on a viaduct or in a tunnel. 

Some very interesting experiments were made on the 
Manchester, Sheffield, and Lincolnshire Railway on 
November 8, 1890, and one of them showed clearly that 
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there was no necessity for an audible signal on the engine. | 
The communication handle was pulled down in one 
compartment, the driver having been instructed not to 
notice, or, rather, he was not to take any means of 
stopping his train or of over-powering the _— applica- 
tion of the brake. This proved beyond doubt that the 
signal was a very definite one, as the train was stop in 
37 seconds with the engine working under full steam, the 
regulator being wide open when the train came toa dead 
stand. The speed of the train at the time of the applica- 
tion was 40 miles an hour, on a level road. 

There is a great objection to Mr. Urquhart’s audible 
signal system, for ay tops to his description every time 
the brake is applied, the whistle sounds, which would be 
most objectionable to passengers. Further, experience 
has shown that an apparatus which is dependent on spiral 
springs is never reliable, and the success of the working 
of the vacuum automatic brake is due to the absence of 
any such springs and to its few moving parts. 

Tam, Sir, yours truly, 
Harry Poiuitt. 
Manchester, Sheffield, and Lincolnshire Railway, 
Gorton, Manchester, January 26, 1892. 





CONICAL PISTONS. 
To THE EDITOR OF ENGINEERING. 
S1r,—Some time since I saw the question asked in 
ENGINEERING of how to calculate the stresses in a conical 
piston. I beg to submit the following investigation for 





the criticism of your readers. 

Concerning direct shear: It is evident that any section | 
might shear directly through probably some circular | 
section (Fig. 1). For instance, the metal in the circle 
A BC might all shear and the piston-rod take away the 
shaded portion and leave the unshaded behind. We can 
easily calculate the total upward or downward pressure | 
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on the unshaded annulus and see what stress will be 
caused by the tendency to direct shear. The stress will 
generally be found greatest near the rod. The pressure 
acting on the piston is in all cases normal to its surface 
and acts all over the surface. Let the value of this press 
=P. Then P= press per unit area x cyl. area x cosec C, 
where C = angle between the side of the cone and the 
vertical. 

Now the press P may be resolved into two directions 
P, and P., the one in line with the metal of the piston 
and the other horizontal (as shown), Fig. 2. 

The effect which P, will have will be to try and crush 
the piston if the pressure is under it, or to tear the 
piston if the pressure is above it; let the pressure be 
under the piston. Let P be resolved in these two direc- 
tions. To consider the effect of P,: In this case, as in 
the case of shear vertically, look upon the piston as held 
at the centre by the rod. Then this crushing effect will 
increase towards the centre just as was the case with the 
shearing effect. And here consider any circular section 
A' B'C! cut normally to the piston metal. Then this 
circular ‘‘ crushing” section must be of sufficient strength 
to resist P,, or rather that part of the total P, which is 
due to the conic annulus which is outside of the particular 
‘* crushing” circle considered. 

The place where the stress is likely to be greatest from 
this cause is near the rod, and so that the area of the 
conic annulus, outside the crushing circle considered, will 
be approximately equal to the whole of P,. And by this 
means find the value of the “‘crushing” stress per unit 
area of section of the ‘“‘ crushing” circle or ring. 
Concerning the component P,—whose value we know | 





—we must see whether the piston is strong enough to 
resist being torn asunder as shown in the sketch, Fig. 3. 

Now Pg is the value of the outward component of P all 
the way round the circle, therefore it has only half of this 
trying to pull it in one of two ways, as, for instance, as 
shown by the arrows round the piston in sketch. 

And the resultant of all these press half way round the 
circle in one particular direction 


=} Pp, 2 7 Ps : 
7 Aaa 2 oe 
But then this tends to tear the piston in two places, i.e., 


on both sides of the centre. Therefore the force trying 
to tear the piston on the side, which we will call 


Now, the question is, Where are we to suppose T to 
act.? The whole cone may be considered made up of 
small triangles, and if this outward or bursting pressure 
act on the area of a triangle, its effect to burst the cone 
will be the same as if the pressure were concentrated at 
the C G of each of the small triangles. The CG of each 
triangle will have a horizontal distance=% radius of the 
cylinder from the vertical axis, and therefore we may con- 
sider the bursting pressure acting on a ring whose hori- 
zontal distance=% radius from the vertical axis. There- 
fore the tendency of T to tear open the piston will be 
represented T x # radius. Now since this is a moment, 
let us look upon it as such. Call this moment=M1, then 


Mr =T x @ rad. = eI x @ radius 
= 2s x rad. 
34 


Now this tearing moment is precisely similar to that 
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Accumulative Value = 7 PF 


—~balue i this airection « Ph 


which acts on one side of a beam, and here, as in the case 
of a beam, the stress will vary as the distance from the 
neutral axis, which here is the vertical axis. But when 
this is the case the strength of the section is represented 
by its modulus, which call Z (for one side only about 
vertical axis). 
Tie Rw _ Second moment of area about vertical axis _ 

Greatest distance of any part of area from axis. 
=Second moment of } section of piston about vertical axis 

Radius of cylinder. 

But we know the moment of the tearing force = Mr, and 
Mr = stress x Z, 

.°. Stress in outer fibres at edge of piston = 
1 








P. 

Su &X » x 
rad. 

If the pressure is above the piston the ‘‘ tearing ” stress 
will be compressive. 

I worked out the stresses in two fair-sized low-pressure 
and mean-pressure pistons of very ordinary design and 
thicknesses, and found in both cases the ‘‘ tearing” stress, 
as I have called it, to be just about 2000 lb. per square 
inch, and the ‘‘crushing” stress, so called, about 4000 Ib. 
per square inch, whereas the direct shearing stress was 
only about 1500 lb. per square inch. 

In the low-pressure cylinder the depth of the cone was 
about one-sixth of the cylinder diameter, and in the 
mean pressure rather more than one-fourth of cylinder 
diameter, The cylinder pressures taken for the calcula- 








tion were the greatest pressures ever expected to com 
into the cylinders, viz., 80 lb. mean pressure, and 30 lb 
low-pressure, 

Tam, Sir, yours truly, 


Glasgow. Percy 8S, PILcHER. 





TUBE-FRAME CARS. 
To THE EpDITOR OF ENGINEERING. 

Sir,—My attention has been called toa letter published 
in the columns of your valued journal of October 23 under 
the above heading, dated Calcutta, September 27, 1891, 
and signed ‘* Ex Sciente Lux,” in which your correspon- 
dent calls me to account for statements made by me re- 
specting the working expenses of American and English 
railways. Hesays: ‘The principal point in his letter 
is, that since the cost of a ton-mile is 0. . on the Great 
Western Railway (England), and 0.189d. on the Norfolk 
and Western (America), and the former uses four-wheeled 
stock and the latter bogies, the difference in cost is due to 
this difference in rolling stock. He then mentions certain 
items in the American account which are not in the Eng- 
lish, and states that the rate of wages in America is 
double that in England, and concludes that if the Great 
Western Railway were only to be equipped with his 
wagons their expenses would be reduced to 0.12d. or 0,.15d. 
per ton per mile. Certainly railway men in India do not 
understand this subject as Mr. Jefferds would have it, 
and for very good reasons, which I give in the hopes Mr. 
Jefferds may explain, for we are quite willing to eave 
67} per cent. of our working expenses.” 

is correspondence escaped my notice, until my atten- 
tion was called to it to-day, having been on the Continent 
the ter portion of the time since August last, or I 
would have answered ‘‘ Ex Oriente Lux” before this. 
He refers to a number of Indian railways, and says that 
some of them have bogie trucks, and their jexpenses are 
greater than others having nothing but four-wheeled 
rolling stock. I will venture to say that there is not a 
diamond frame bogie truck in India, such as is used in 
America and known as the master carbuilders’ standard 
truck. There are ‘‘begie trucks and bogie trucks.” 
In the Carbuilders’ Dictionary, published in 1884, 
will be found on page E 312 an illustration of a square 
framed type of bogie truck under which is printed in 
italics, ‘‘ Old style no longer built.” Patents have quite 
recently been taken out in England for the same style of 
truck made out of pressed steel, and it is, I understand, 
being pressed vigorously in India. The reason that this 
type of truck was abandoned in America was because when 
pa of the wheels were on a level and the fourth over a 
depression in the rails, one of the wheels would hang, 
while the diamond-framed truck, like a three-legged 
stool, always has an equal bearing without giving a tor- 
sional strain to the frame even if all points of contact vary 
from the level to a considerable extent. 

The diamond frame trucks have no rivets to be sheared 
off by vibration, and are elastic enough to take up the 
most severe shocks experienced in ordinary railway work. 
The proper wheel base for a bogie truck is the width of 
the gauge of the road it is to run on, as the weight of the 
load should rest upon the bearing ball in its exact centre, 
the concave bearing plate of the body bolster setting on 
the ball, thus equalising the leverage. The side bearing 
plates on each side should have a play of Zin. between 
the upper and lewer surfaces. This is a feature that has 
been lost sight of in the construction of bogie truck 
wagons on this side of the Atlantic. Two bogie trucks 
are placed under a long frame. The frame may be, as in 
many instances in America, 72 ft. long, or even longer ; 
the trucks run entirely independent of each other, seek- 
ing the sinuosities of the track regardless of the tangent of 
the body of the wagon, while with the four-wheeled wagon 
the running gear must always have the same tangent 
as the body of the wagon, because the wheels are attached 
rigidly to it, therefore the four-wheeled wagon must be 
lifted round curves by the pressure of the flange of the 
wheel against the ne which causes great friction and 
wear and tear, and requires power to lift it round. All of 
the power required for this purpose is power that is not re- 
quired for bogie trucks, as they are “‘ curvefinders” instead 
of “tangent seekers.” Even on a straight line four- 
wheeled wagons have a lateral motion. When the flange of 
a wheel strikes the rail it is accompanied in its momentum 
by the weight of the wagon and its load, increasing the 
force of the blow, increasing friction and requiring 

ater motive power to move the vehicle, because the 

irection of the vehicle is different from the tangent of 
the rails, making the rails an obstacle to the forward 
movement of the wagons. Frequently in a train of thirty- 
two four-wheeled wagons the tangent of the body of each 
wagon is different from that of the rails, and the locomo- 
tive has to pull against all of the friction caused by the 
obstruction of the rails. Each bogie truck has the same 
lateral motion, but it works from the central point and 
runs wherever the rails direct it, the same as a weather- 
cock turns with the wind. 
have made this explanation at length to show ‘‘ Ex 
Oriente Lux” how it is possible for a locomotive to haul 
a greater weight on bogie trucks than upon four-wheeled 
wagons. Now as regards the difference in working ex- 
nses of Indian railways. I have never been in India, 
ut I can give him the reasons for nearly as great a dif- 
ference in working expenses upon three lines of railway in 
the United States, all having bogie trucks, and one line 
in England, conceded to be the best in the United King- 
dom, using — but four-wheeled wagons, viz.: B 
referring to page 42 of Poor's ‘‘Manual of American Rail- 
ways for 1884,” it will be found that the average freight 
earnings of the Boston and Albany Railroad for the year 
1878 were 0.565d. per ton per mile, and the working ex- 
penses 0.397d. per ton per mile, and upon page 4 
of Poor’s ‘*Manual for 1890,” that in 1889 the freight 
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earnings were 0.565d. with working expenses at 0.43d. 
per ton per mile. This shows an increase in working 
expenses of 0.033d. per ton per mile in eleven years. 
This road is equipped with the old style of bogie wagons, 
vse | square-frame trucks and a tare weight of little 
less than their pen’ capacity, which is from 10 to 12 
tons, and it is very likely that the repairs in keeping up 
their antiquated wagons will account very largely for the 
increased working expenses. Upon e116 of the same 
book it will be found that the average freight earnings of 
the New York Central Railway for 1870 were 0.94d. per 
ton per mile; working expenses rag il og ton per mile, 
and that the average freight train loads were 103 tons. 
(This last item pany Hore and Albany Company do not 
give, perhaps for the same reason that the English rail- 
way companies do not give the ton and passenger 
mileage.) In 1877 the freight earnings were 0.51d. per 
ton per mile, working expenses 0.35d., and average train 
loads 166 tons; while in 1889 the earnings per ton per 
mile were 0.38d., the working expenses 0,28d., and the 
average train load was 226 tons, which has been increased 
in 1890 to 250-ton trainloads, with an average of thirty- 
five wagons ina train, making the average wagon load 
7.14tons. I attribute this increase in train tonnage and 
decrease in working expenses to improved rolling stock. 

The diamond frame truck is the standard of this com- 
pany, although out of some 40,000 wagons they have 191 
of the old four-wheeled type, one-fourth of the remainder 
are 10 to 12-ton wagons, one-half 16 to 20-ton wagons, and 
the remainder of modern type of 24 to 30-ton trucks. (I 
will say in parenthesis that they own no tubular frame 
wagons, although many of them run over theirline.) On 
page 844 of Poor’s Manual it will be found that the 
average earnings per ton per mile of the Norfolk and 
Western Railway in 1883 (this being the first year given 
of the working of that line) were 0.71d., working ex- 
penses 0.385d., average trainloads 107 tons, and average 
wagon loads9.75 tons, In1889the average earnings per ton 
per mile were 0.275d., working expenses 0.172d., average 
trainload 342 tons, and average wagon loads 17.29 tons. 
This line runs through a comparatively new country, its 
permanent way is inferior to either of the cther lines 
mentioned, but three-fourths of its rolling stock is of the 
30-ton capacity type, and the remainder is being rapidly 
replaced with hi Cansei wagons. Now we come to 
the London and North-Western Railway of England. 
Of course we do not find the details that American rail- 
ways furnish, if we could it would be easy to find ‘‘ the 
holes in the skimmer,” and more clearly see the reason 
for the great difference in working expenses between this 
and the American lines. 

In the Railway Returns to the Board of Trade for 1890, 
on pages 52 and 53, it will be found that the London and 
North-Western Railway moved 28,837,922 tons of 
minerals and 8,520,802 tons of merchandise, or a total of 
37,358,724 tons, for which it received 6,666,845/. It is 
claimed that the average haul on the London and North- 
Western Railway is less than 35 miles. Taking 35 miles, 
however, as being the average haul, we have 37,358,724 
tons x 35 miles = 1,307,555,340 ton-miles divided into 
6,666,845/. =1.22d. as theaverage earnings per ton per mile. 
Upon page 73 of the same report it will be found that the 
expenditures to receipts were 54 per cent., which gives 
0.6588d. as the cost per ton-mile for moving freight. As 
near ascan be found from close calculations by several 
experts, the average trainloads on the London and North- 
Western are 74 tons and the average wagon loads 2.3 
each. It is contended that the traffic of the London and 
North-Western is so varied in character that it is impos- 
sible to get loads greater than the average given above. It 
will be seen by the tonnage already given, however, that 
77 per cent. are minerals, which are usually carried in full 
loads; and 23 per cent. merchandise, that is generally 
carried in smaller lots, but from page 21 of the twenty- 
second annual report of the New Von Central Railway 
Company, it will be found that 69.6 per cent. of their traffic 
is merchandise and only 30.4 per cent. minerals, showing 
that they have more than three times the quantity that 
the London and North-Western have of the class of traffic 
that causes small loads. 

The next point to be considered is the locomotive earn- 
ings. By referring to page 843 of Poor’s Manual for 1890 
it will be found that in 1889 the Norfolk and Western 
Railway Company had 195 locomotives that earned 
1,135,143/., or an average of 5821/. each, at a charge of 
0.275d. per ton per mile. On page 112 that the New 
York Central in the same year had 919 locomotives that 
earned 6,831,630/., or an average of 7433/. each at a charge 
of 0.38d. per ton per mile. On page 2 that the Boston 
and Albany, that taps the New York Central at Albany, 
had 251 locomotives that earned 1,287,509/., or an average 
of 5129/. each at a charge of 0.565d. per ton per mile, and 
upon page 73 of the Railway Returns to the Board of 
Trade for 1890 that the London and North-Western 
Railway Company had 2600 locomotives that earned 
11,385,0241., or an average of 4379. each at a charge of 
1.22d. per ton per mile! 

Had the American roads obtained for the tonnage they 
moved the rate per ton per mile give: as the rate char, 
by the London and North-Western, viz., 1.22d., their 
locomotives would each have earned per annum as follows: 


25,787 
23,860 
11,078 

4,379 


*~ Now if this great difference is not attributable princi- 
to rolling stock, I would like to know, pray, what 

it canbe attributed to? Certainly not to a better road 
Yad_or permanent way, for if that is to count the London 
ind North-Western cost 55,000/. per mile, while the 
Norfolk and Western cost only 16,000/. per mile, Logi- 


Norfolk and Western 
New York Central ... 
Boston and Albany ... : ae ie 
Against the London and North-Western’s 





cally speaking the best road should be worked the 
cheapest, or why have good roads? 

The manager of the Norfolk and Western Company 
said in his ninth annual report, “All of your freight cars 
are now being built with 30 tons capacity, which will 
further reduce working expenses ;” showing that he at 
least believes that it is the type of rolling stock used that 
affects working expenses. 

I contend that with the same type of rolling stock the 
London and North-Western Company can work their 
traffic at a less cost than the Norfolk and Western Com- 
ad do, because they have a better permanent way, 
ighter des, easier curves, and cheaper labour than 
the Norfolk and Western Company have. As it is, the 
difference in the working expenses of these two lines is 
73.9 per cent. in favour of the Norfolk and Western. 

I think I have now answered all of the practical points 
brought up by your correspondent ‘‘ Ex ulante Lux,” if 
not, let him call again. Pardon me, please, for pre- 
suming to trespass so much upon your valuable space, but 
details seemed to be required and I have endeavoured to 
epitomise them as much as possible. I hope that in 

rusing this letter your correspondent will note that I 

ave said nothing about ‘‘my car.” I am advocating a 
principle, not a car. When the principle is adopted, as 
it is sure to be sooner or later, for no nation can hold up 
its industries against such great odds in transportation 
rates, then the best type of wagon will be taken. ‘‘ My 
car,” as your correspondent is pleased to call it, is the 
best now, some other fellow’s car may be the best then. 

In conclusion, permit me to say that hereafter I shall 
decline to discuss this subject with those who hide them- 
selves behind a nom de vlume. 

Yours obediently, 
M. R. Jerrerps, C.E. 

18, Bishopsgate-street (Within), London, E.C., 

January 25, 1892. 





GAS ENGINES FOR ELECTRIC LIGHTING 
STATIONS. 

; To THE Eprror or ENGINEERING. 

Srr,—In your first article on the Crystal Palace Elec- 
trical Exhibition you refer to the inability of gas engines 
to fulfil satisfactorily the conditions required for motive 

wer supply to central stations; which conditions you 

efine as steady turning at all loads, particularly light 
ones ; economy at light loads, with the ability to start 
with celerity and certainty. May I be allowed to call 


Cyl" 7" Diam" 12° Stroke 160 Rex per min 
Scale 96 Ibs. per inch. 
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as 
Diagrams Nos. 1 to 7. 

Mean effective pressure 

Indicated horse-power 

Power expressed in per cent. 

Gas consumption in per cent. 

Gas per revolution in cubicinches. . 
Approximate ratio of gas to charge 
ofair.. °e “- oe es is ay ar 
your attention to a practical gas engine, which fulfils all 
these requirements, with many other additional advan- 
tages. In this engine the “ Otto” cycle is not used, but 
instead the plan of compressing by the front end of the 
piston into a reservoir, from which the compressed gases 
are allowed to act on the back end of the piston for a 
part of the stroke, and are then cut off, fired, and ex- 
panded for the rest of the stroke; the piston on its 
return expelling all the products of combustion ready for 
the next outstroke. A new arrangement is adopted by 
which the gas mixture is kept in the centre of the cy- 
linder, separate from but surrounded by pure air against 
the cylinder walls; and the power is varied promptly and 
efficiently by varying the size and quantity of the central 
core or gas mixture without altering its strength. There 
is always an explosion at every revolution, and the power 
of that explosion can be adjusted to suit the work without 
any loss of economy, as may be seen by the accompanying 
copy and particulars of diagrams 1 to7, in which the varia- 
tion of the power of the explosion is practically in exact pro- 
portion to the gas supplied ; for instance, 54 and 28 per cent. 
of the full gas charge gives 52 and 27 per cent. respeo- 
tively of the maximum power. The means of producing 
this separate outer layer of air have been worked out in 
glass cylinders with smoke to represent gas mixture; and 
these diagrams and results pote not possibly have been 
obtained if the same conditions had not been present in 

the gas engine cylinder itself. 
The practical result is that this gas engine runs with 

equal steadiness at all powers. 
he improvement recently shown in the economy of 
gas engines reaver | is entirely due to the use of much 
greater expansions than formerly, but for practical com- 
mercial purposes the limit in this direction has apparently 
been reached, but the engine I am describing has more- 
ever an additional source of economy, as it has been 
found possible to use a regenerator in the exhaust port, 
by means of which a portion of the heat now wasted in 
the exhaust gases is turned into work with a very notable 
increase in the efficiency. Thus in diagram No, 1, when 





5 horse-power is shown as developed by the explosion, an 
additional 1.6 horse-power at A is obtained from the waste 
heat of the exhaust due to the action of the regenerator. 
The full diagram of this engine is really a combination of 
that from an ordinary gas engine, having a rapid rise of 
cary due to the explosion ; with that obtained from a 

ot air engine working by the excess of pressure due to 
the difference between the expansion of heated gases and 
the work of compressing them in a cool state, while the 
line of expansion which would be drawn from the cut-off 
oe if there were no explosion, becomes the dividing 
ine between the two kinds of diagram. 

Among the many advantages of surrounding the gas 
mixture with air in the cylinder, may be mentioned the 
considerable effect it has in preventing the overheating 
of the cylinder. This is of special importance in the 
—— sizes, where the difficulty of keeping the cylinder 
cool increases rapidly with the size. This outer layer of 
air is also found to entirely prevent the usual deposit of 
carbon or graphite on the walls of the cylinder and ports. 

As it is a most essential condition for steady working 
that the firing should be absolutely certain, even at the 
rate of 200 explosions per minute, an entirely novel 
arrangement had to be adopted. The gas for firing is 
taken from a separate supply, and the firing flash is 
forced into the cylinder quite independently of the state 
of the rest of the contents ofthe cylinder. In the ordi- 
nary style of gas engine the firing i8 greatly affected by 
the varying mixture in the cylinder, especially with poor 
gases, and a leaky piston, or a variation in the pressure of 
compression, will frequently cause a total stoppage of the 
engine, but the new mode of firing is found to be perfectly 
certain under all these various conditions. 

Lastly, this gas engine is self-starting, even when 
partly loaded, and can in fact be put to work quicker 
than a steam engine, when the time occupied in warming 
the steam cylinder, &c., is considered. The compressed 
air (not gas mixture) is confined in the reservoir by a suit- 
able valve and is available to start this gas engine, irre- 
spective of size, in the same manner as a steam engine, 
for the first few revolutions, the engine being relieved of 
the work of compression during that time, until the gas 
begins to act in the cylinder. The force thus available 
for starting purposes is equal to rather more than half the 
maximum power of the engine. 

While in this new gas engine there is an opportunity of 
considerably increasing the economy of gas by the use of 
a regenerator, the more important improvements are: 
the steady driving at all loads with economy ; the cer- 
tainty of firing under all working conditions ; the abilit, 
to start any size engine even under considerable load, 
and the absence of all — in the cylinder and passages, 

am, Sir, yours truly, 
W. W. Tonkin, Assoc. M. Inst. C.E. 

221, Brixton-road, London, 8S. W, 





THE PHYSICS OF STEEL. 
To THE EpiTor or ENGINEERING. 

Srr,—In your issue of January 29 (page 153) M. Osmond, 
in reply to an article from the pen of Mr. Metcalf, of 
Pittsburg, incidentally states that the tone of my attack 
on his theory of a and £ iron (deduced from his valuable 
experiments on the temperature of the critical points of 
iron and steel) was such as to releasehim from any neces- 
sity to reply. With this curious view, or, indeed, with 
the main question, I have no intention of dealing until 
the results of the correlative research upon which I am 
now engaged are complete. I shall be glad, however, if 
you will kindly allow me space to refer to one or two 
somewhat dogmatic statements in M. Osmond’s letter, 
and to compare them with well-known facts. He asserts 
that ‘‘crystallisation is developed at the temperature 
near to that at which iron is able to form fusible com- 
pounds with the foreign bodies it contains, especially 
phosphorus and carbon.” 

He also thinks this to bea matter of ‘‘ cause and effect,” 
but at any rate, ‘‘there is no coincidence whatever be- 
tween the development of crystallisation and the well- 
defined critical points.” 

Now, Sir, the largest. most definite, and well-marked 
crystals are found in roJled Swedish ‘‘Lancash” iron. Such 
bars contain on an average under 0.05 per cent. carbon, 
and 0.02 per cent. phosphorus. Yet M. Osmond asks us 
to consider that the crystallisation is due to the forma- 
tion of ‘‘ fusible compounds” of 99.8 per cent. of iron 
with 0.07 per cent. of impurity. How the formation of 
a ‘‘ fusible compound ” of iron and carbon can take place 
without an evolutionof heat, otherwise a ‘ critical point,” 
M. Osmond does not explain. 

Again, longitudinal and transverse micro-sections from 
such a barshow no marked differences in the axes of their 
crystals, proving that the latter were formed after the bar 
had left the rolls. The average temperature at which this 
takes place has not, so far as I know, been accurately 
determined, but it will almost certainly lie between 
900 deg. and 600 deg. C., and between these limits lie M. 
Osmond’s three critical points. It will therefore be very 
interesting to learn upon what data M. Osmond bases his 
sweeping assertion above quoted. 

Yours faithfully 
J. O. ARNOLD. 


The Technical School, Sheffield, February 8, 1892. 





BELGIAN MEcHANICAL INpustry.—The profits realised 
by the Dyle and Bucalan Company in 1890-1 are returned 
at 24,802/. The work turned out from the company’s shops 
in 1890-1 represents a value of 332,C00/. The company’s 
order book was better filled at the close of 1891 than it 
was at the close of 1890, so that the outlook for 1891-2 
is considered fairly gi The company was established 
in 1880, and since that year it has expended 65,626/. in 
the improvement of its works, 
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STEAM ENGINES AND BOILERS. 


J. Richardson, Lincoln. Tubular Boilers. 
[1ld. 10 Figs.) February 4, 1891.—In a locomotive type of boiler, 
according to this invention, the tube portion is made complete as 
a barrel with flanges, to which the firebox end and the smoke- 
box end can be secured by bolts, the firebox end being preferably 
elliptical. The steam chamber, consisting of a barrel-shaped 
vessel, is also made complete, and the connections for attachment 
to the boiler have flanges for connection by bolts to the flanges 
of the neck pieces of the boiler which correspond. The furnace 
mouth and bar carriers are also complete and provided with 
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flanges with bolt-holes properly gauged to correspond with those 
of the parts to which they are to be affixed. The ash or draught 
portion at the fire end of the boiler is also complete and is pro- 
vided with outside flanges for ready attachment by bolts to the 
adjacent portions. A is the furnace portion with outer shell B 
forming a water chamber. The barrel C, with its tubes and 
smokebox D, has a separate and complete section, the steam dome 
E being also an independent section, but capable of being 
secured in position on the firebox section, and the barrel section 
by the flanges at F,G. The barrel is secured in a similar manner 
at the flanges H, I. (Accepted January 6, 1892). 


3036. J.M. Stratton, Edinburgh. Steam Genera- 
tors, [lld. 13 Figs.] February 19, 1891.—The outer wall 
a of the generator is formed double, and a cylindrical steam 
chamber 06 is connected by a vertical rP 6! with horizontal 
water pipes d2 which are formed on and connect with the tube 
boxes d ; cis the furnace. The tubes d, which are located upon 
the interior of the furnace, are formed of a flattened section and 
are provided with flanged covers d'. The tube boxes d,d are 
formed in separate short lengths, each one to receive a cluster of 
circulation pipes e, the outer tube boxes being supported on 
girders f, and adjacent sections of the lower inner tube box d are 
t ted by ¢ i d2 with the water pipes d2, whilst the 
connected directly with the water space 





upper tube boxes d are 














of the steam chamber b, so that the water will be free to circulate 
from each section of the tube box d through the group of circula- 
tion pipes e connected herewith to the corresponding section of 
the tube box d* and by other circulation pipes e to the upper 
inner tube box d, and thence to the steam chamber b, whence it 
returns by the pipe b' to the ways d?2 through the openings, 
connecting the boxes d with the ways d2 and the tube boxes d, or 
the boiler or steam chamber b, and the tube boxes d are provided 
with valves j by the aid of which any particular section of the 
tube boxes d becoming defective, by reason of the breaking of a 
tube or otherwise, may, together with its cluster of circulation 
Pipes e, readily be cut out of the series without the necessity for 
Het the entire generator out of action. (Accepted January 

3733. W. Tully, Leytonstone, Essex. Controlling 
Supply of Steam to Engines. (8d. 6 Figs.) March 2, 1891.— 

his invention refers to apparatus of the kind described in Specifi- 
cation of Letters Patent No. 17,610 of 1888. A is the valve casing 
and B is the outside lever for governing the valve fixed on a spindle 
Cand controlled by a spring D. To prevent the sticking of the 
valve should it be completely closed by a sudden rush of steam, 
to the side of the valve casing A is pivoted at a! a lever a, which 
is formed with a hooked end a2, and is abjustably loaded by a 
movable weight a3, The lever is supported by a spring a+ at- 
tached to the valve casing. An arm 0 is so arranged on the lever 
Bthat when the valve is working the end of the arm 0b will 


that when the valve is actually or nearly closed the arm bd will 

ress upon the hooked end a? so as to raise the weighted end of 
the lever a. Thus the weighted lever a is caused to assist the 
spring D in opening the valve, when the valve is very nearly 
pan | Should the valve be closed very suddenly, the arm 0d will 
strike the hook a2 a sharp blow and will thereby raise the weight 
a’ very suddenly. The reaction of this blow will either prevent 
the valve closing or will reopen it again immediately. As the 
lever a is supported by a spring at its free end, it is obvious 
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that the strain on the lever and on the arm b caused by the 
blow will not be very severe. To enable this valve to be used 
as a stop valve as well as a governor, a slotted lateral curved 
extension b' is formed on the arm b and a screw bolt 0? is 
fixed in the valve casing, which bolt extends through the slot, and 
is provided with a wing nut 63 by which the arm b can be clamped 
to the valve casing in any desired position. To shut down the 
valve all that is required is to lift the lever B and then clamp it 
in position on to the wing nut b3. (Accepted January 6, 1892). 


4308. E. B. Caird and T. J. Rayner, London. Sur- 
face Condensers. [6d. 6 Figs.) March 10, 1891.—This 
invention relates to condensers of the kind in which steam is 
condensed by being passed through pipe coils surrounded by 
cooling water circulating through the vessel. A vessel A is pro- 
vided with inlet A' and outlet A? for circulating water. Within 
the vessel are several pipe coils D, E, F, of which the outermost 
D is of greater sectional area than the coil E, and this is of 
greater sectional area than the innermost F, the respective sec- 
tional areas being proportioned approximately to the length of 
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travel through each coil. The coil pipes are jointed through a 
tubeplate B at the bottom and a corresponding plate B! at the 
top, the coil tube F has a straight part on which is brazed a sleeve 
screw-threaded at its lower end to receive a nut, its upper 
end having a hexagonal collar with a coned neck. The ro 
plate B is made with a hexagonal recess to receive the collar, 
which is thus prevented from turning when the nut is turned, 
straining the coned neck on the edge of the hole in the plate, 
which is thus indented in it and makes a tight joint of metal 
without packing. (Accepted January 6, 1892). 

17,805. J, Cochrane, Glasgow, and W. Walker, 
Manchester. bar age Engines. [8d. 9 Figs.) October 
17, 1891.—This invention relates to a method of operating the 
valve of the cylinder for reversing the main piston at the end of 
its stroke, and producing eg, ep action without the aid of 
a flywheel. The main piston M of the engine moves from left to 
right, steam and exhaust taking place through ordinary ports Q 
and Ql. The piston-rod A gives motion to the connecting-rod B 
in the same direction, the connecting-rod B being attached to the 
piston-rod A. The connecting-rod B transmits its motion to the 
swinging lever C, keyed on to the rocking spindle D upon which 
is mounted the enlarged diameter of distributing valve E. When 
the main piston M approaches the end of its stroke, the distribut- 
ing valve E admits “‘live” steam to one end of the main valve N 
through the thoroughfare X, and at the same moment or nearly 
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80, the opposite end of the main valve N is placed in direct com- 
munication with the main exhaust F through the thoroughfare 
X2, The main valve N is thus “flashed ” over, and the motion of 
the main piston M is consequently reversed. Double sets of 
these thoroughfares are arranged in order that a recipro- 
cating action of the main piston Mis maintained. The 
auxiliary exhaust ports X' and X2 are so located where leading 
into the main valve chamber that the main valve N in “‘ flashing” 
over in either direction is made to “‘ cushion” itself, by closing its 
own exhaust port, and when this occurs, the main valve N is 
brought into a state of equilibrium until again disturbed in the 
manner already described, but in an opposite direction. The 
tongue W formed on the rocking spindle D forces over the main 
valve Nwhen running at high speeds, in case of the sluggish 
“flashing” of the main valve by the distributing valve E. 
(Accepted January 6, 1892). 


20,622. J. J.and T. F. Meldrum, Manchester, and 
W. Thompson, Govan. Furnaces with Forced 
Draught. [1ld. 7 Figs.) November 27, 1891.—According to 
this invention two air supplies are introduced at a greater pres- 
sure than that of the atmosphere into separate duplex ashpits 
below the grate, the space above which is common to both ash- 
pits. al, a2 are the two separate ashpits, and a? the partition 
separating them. c are the firebars; d is the furnace space 
above the grate; e are the firedoors; f', f2 are the steam pipes 
having each a regulating cock f3 thereon; A is the plate in- 
closing the ashpits a!, a2, and in and by which the blowers are 
fixed and supported ; 7 are the ashpit doors; cl are the bearers 
which support the firebars c. When the grate is to be cleaned 
the steam supply to the blower supplying air to the ashpit 
under the side ef the grate to be cleaned is cut off by the 


the other ashpit is continued and the pressure in this ashpit 
remains unaffected by the condition of things in the other ashpit, 
and the fuel on the firebars over it will be burnt at practically 
the same rate as when no cleaning is going on. Thus the work- 


Fig. 2 



































ing of one part of the grate is unaffected by the action of baring 
the firebars being cleaned, and the cessation of the supply of air 
into the other ashpit below them. (Accepted January 6, 1892). 


GAS ENGINES, 


191. A. Gray, London, Hydro-Carbon Engines, 
{lld. 4 Figs.) January 5, 1891.—The cylinder N is mounted on 
a hollow stand N1. O is the exhaust passage from the cylinder N. 
P is the exhaust valve. The exhaust gases are led by a pipe R to 
a pipe R1 which is within the hollow stand. At the inner end of 
this pipe is a vertical portion R2. The upper end of this portion 
of the pipe is surrounded by an annular p< oats U. Around the 
upper end of this chamber is a flange to which is secured another 
flange which is at the bottom of a closed chamber T. The top of 
the vertical pipe R? is connecied to the lower end of a funnel- 
shaped lining S, which is within the chamber. The exhaust gases 

ass up into the funnel S, and from its open top pass downwards 
tween the funnel and the chamber T and through openings in the 
bottom of the chamber to the annular chamber U from which they 
pass into a pipe V by which they are conveyedaway. Ais acoil of 
pipe within the funnel-shaped lining 8 ; its upper end is carried 
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out through the chamber T to Al; its lower end is also carried 
through the chamber and is attached to a pipe B which leads 
to the chamber C of an atomiser. X is a cap covering the 
chamber T, so that air pos into the upper end of the coil at Al 
which is taken from within this cap isheated. From the chamber 
C the air passes through small passages D to the coned outlet F 
of the atomiser. As the air issues from the passages D it impinges 
on the ends of nozzles E. These nozzles have liquid hydro-carbon - 
supplied to them through the pi E!, The hot spray and vapour 
s upwards through F’, where they are mixed with more air pass- 
ing through the holes G. On issuing from F they passinto a coned 
e H, where they receive a further admixture of air, and the 
explosive mixture so formed passes through the valve L and port 
M to the cylinder of the engine, where after being compressed it 
is exploded. (Accepted January 6, 1892). 


14,519. C. D. Abel, London. (Die Gas Motoren Fabrik 
Deutz, Kéln-Deutz, Germany.) Gas and Oil Engines, (8d. 
7 Figs.) August 27, 1891.—Thie invention refers to igniting apra- 
ratus of the kind described in the Specification of Letters Patent 
No. 11,444 of 1887. A isa Bunsen’s burner communicating with 





the regulating apparatus for the gas supply. D is the burner 
casing with mixing chamber d for mixing the air and gas; h is 
the igniting channel leading to the explosion chamber of the 
engine cylinder; r is an igniting tube of refractory material, 








vibrate just in front of the hooked end a? of the lever a, and so 





cock f3 on its steam pipe, whilst the supply of steam and air to 





the flanged open end of which is pressed by a burner disc C 
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against the elastic packing ring Z, the disc C being in its turn 
pressed down by the chimney E, which is screwed down on to 
the casing D, and which is formed with an external screw thread 
for this purpose. The disc C has holes e which are inclined 
towards the igniting tube, and which connect the mixing 
chamber d with the combustion chamber 7. With the latter also 
communicate the air-holes i provided at the circumference of the 
chimney through which the requisite air supply passes to the 
flame. The combustion gases escape through the holes L at 
the circumference of the upper end of the chimney, the closed 
top of which serves as a protection against fragments of the 
igniting tube, which might otherwise be thrown out in the event 
of fracture. (Accepted January 6, 1892). 


17,724. C.D. Abel, London. (Die Gas Motoren Fabrik 
Deutz, Kiln-Deutz, Germany.) Gas, &c., Engines. (8d. 
9 Figs.) October 16, 1891.—This invention relates to the valve 
apparatus which controls the communication between the com- 
pressed charge and the igniting device, and consists in imparting 
to the valve, at each stroke, a compound motion, so that, in the 
case ofa rotary valve, the valve is given a longitudinal motion, 
while in the case of a sliding or ange A valve, the valve is givena 
rotary motion. In the arrangement shown a reciprocating rotary 
cylinder valve a with passage m serves to control the communica- 
tion between the explosion chamber f of the engine, and the 
heated igniting tube g for igniting the explosive gaseous charge in 
the former. In this case the valve a at the same time that it is par- 
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tially rotated for the above purposes, receives a longitudinal reci- 
procating motion by means of the variations of pressure produced 
in the working cylinder. The cylindrical rotary slide valve a, 
having a transverse passage m, receives a rotary reciprocating 
motion from the rod d actuated by a crank on the engine shaft 
and connected to a sleeve k, the motion of which is communicated 
to the valve stem b by the sliding connection e, or the rod d may 
be connected directly to an arm c! on the valve stem, the connec- 
tion being such as to admit of a slight longitudinal motion of the 
valve stem, The rotary slide valve a has also a longitudinal pas- 
sage i, which serves to connect the cylinder passage f with the 
space / at the inner end of the valve, which serves as receptacle 
for combustion residues, (Accepted January 6, 1892). 


MACHINE TOOLS, SHAFTING, &c. 

4395. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Shaft Couplings. (8d. 
12 Figs.) March 11,1891.—A square frame e' is placed between 
the two double-ended cranks J, f! fixed on the contiguous ends of 
two shafts a, a! arranged in line witheach other. The pins of the 
cranks are connected by links d to pins b fixed to the corners of 
the frame e?. Thus if the one shaft a be rotated by the right- 
hand, the other shaft @! will be forced to follow it by reason of its 


connection thereto through e!, /!, and d, d!, the rods d, d being 
subject to tension while the rods d', d! are subject to compression. 
In like manner the parts of the frame e! situated between its con- 
nection b with double crank j/, and the connections which are 
behind them in the direction of motion, which cranks jf) will be 
subject to tension, while the parts of the frame in front of them 
will be subject to compression. The figures show the shifted 
positions of the lines @ when the shafts a, a' are shifted out of 
line with each other, (Accepted January 6, 1892). 


20,501. W. Habe and F. Zinzen, Dussel- 
dorf, Germany. Dr & Machines. (6d. 4 Figs.) 
November 25, 1891.—This invention relates to multiple spindle 
drilling machines, the machine shown having three spindles a 


which are tae with med and lower rolling toothed coup- 
lings b having a ball-and-socket joint to enable them to be em- 
ployed in a somewhat inclined position, The upper ends of the 
spindles @ are driven by gearing, and motion is communicated 
through the rolling toothed couplings b at the upper and lower 





ends of the spindles a to the sockets. As the spindles in this 
position have to be subjected to a slight displacement, they are 
made in two parts, the lower part being movable inside the 
tubular end of the upper part, and being depressed by a spring. 
The drills are arranged in the adjustable guide table h, so that 
they may be approached towards or removed from the centre. 
This table h is provided with slots i for the accommodation of the 
guides of the drilis. To enable all the drills to be approached 
towards or withdrawn from the centre simultaneously, the 
toothed wheel k is provided and made to engage with three nuts 
t formed as pinions which are rotatable on screws 8. Ifone of the 
nuts be turned by a wrench the wheel kis turned, and with it the 
other two nuts which simultaneously advance or withdraw guide 
sockets f to or from the centre, while either of the screws may be 
separately turned to especially adjust its guide socket to a re- 
quired point. (Accepted January 6, 1892). 


GUNS, &c. 

2572. J. A. Norton, London. Machine Guns. [Sd. 
7 Figs.) February 12, 1891.—This invention relates to the feed 
apparatus of the Gardner gun, which is usually provided with a 
vertical feeder which supplies cartridges to a horizontal recipro- 
cating slide, whereby the cartridges are placed behind and in 
line with the barrels in readiness to be pushed into the same. This 
feeder consists of a straight bar having in it a dovetailed groove 
which holds the cartridges by their heads in a vertical column, 
down which they slide, the lowest cartridges in the column being 
taken, one after the other, by the feed slide. According to this 
invention two grooved feed bars D4 and D5 are so arranged that 
they can be readily adjusted into different positions, in which they 
alternately are supplied with cartridges and supply the same to 


























the barrels. A frame, consisting of two such feed bars extending 
radially outward from a central piece D, to which they are 
rigidly attached, is hinged upon a bracket B on the top of the 
breech frame. The bracket is so formed that it can be inserted 
in a socket in the gun frame, so that the bars can be turned about 
the joint. The stem B! of the bracket B is inserted into the aper- 
ture Alin the breech frame and is locked therein by the spring 
bolt C, Before the insertion of the stem B! into the aperture A! 
a stop obstructs the passage of the cartridge through the 
groove, but on the insertion of the stem into the aperture the stop 
will be automatically moved out of the groove by the contact of 
the end of the lever E with the side of the aperture, thus allow- 
ing the cartridge to pass the reciprocating slide. (Accepted 
January 6, 1892), 


18,516. M. Durst, Clapham-road, Surrey. 
Breech-. Magazine Small Arms. (8d. 55 Figs.) 
October 27, 1891.—The shoe A is made of sufficient width in cross- 
section to form the top half of the magazine, the lower half B 
being made separate with a hinge C at its forward end, and with 
a notched half D at the rear end, adapted to be held in position 
by a catch. In order that the top half of the shoe A may be 
readily milled out the front and rear ends are formed as brackets 
with a collar F, around which the cartridges bear and revolve. 
After the top half of the shoe has been completely machined, the 
two brackets are putin position, the front one being secured by 
the dovetail G sliding ina groove. The rear bracket is secured 
by the screw passing through the hole of the lug J, which is 
made in apiece with the trigger guard K, then through the bogs L 
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of the bracket into the shoe proper. In the recess of the 
collars F, I arrange spindle M with notched teeth N adapted to 
engage into and held by similar notches N1 formed in the 
recess of the rear end bracket under the endwise action of a com- 
bined carrier and spring P. The spring P is arranged upon the 
tubular spindle M with its ends ineerted into holes Q provided for 
the purpose. For placing the spindle M in position the recess in 
the front end bracket is of sufficient depth to allow the spindle to 
be forced far enough into it to clear the rear end collar. By 
turning the spindle M in the same direction as the cartridges move 
towards the bolt, any required tension can be exerted on the 
carrier spring to force the cartridges towards the bolt, the tension 
being maintained by the notched teeth. (Accepted January 6, 


1822). 
MISCELLANEOUS. 
3564. W. H. and A, J, Bailey, Salford, Lubri- 





cators. [6d. 2 Figs.) February 27, 1891.—Above the oil cup 
a a disc f is pivoted eccentrically upon the valve stem d so 
as to limit the extent of its movement longitudinally. 6 is the 
valve seating, c the valve, and e a stop thereon to limit the lift. 
The weight of the stem or spring always tends to close the valve, 





but by moving round the disc upon its pivot the valve can be 
opened to its fullest extent or set to any intermediate point, so as 
to deliver any required amount of lubricant. The disc is graduated 
in order to indicate at a glance the position of the valve. (Ac- 
cepted January 6, 1892). 


3769. W. F. Butler, Wrexham. Colliery Tub 
Wheels. (8d. 4 Figs.) March 3, 1891.—The lubricant box 
consists of an annular chamber disposed round the hub of the 
wheel, the shell of the chamber being connected to the rim and 
hub of the wheel by ribs closed at the inner side of the wheel. At 
the outside the box is open and inclosed by acap d, which fits into 
the mouth of the box. The cap d hasa flange d2, the inner side of 
which is adjacent to the rim of the mouth of the lubricant box, 
and upon which is provided a ring of packing material f placed in a 
groove inthe flange. The part of the cap which enters the lubri- 
cant box is provided with projecting lugs d', and the mouth of the 
box has a projecting ledge, having inclined inner surfaces, and 
slots corresponding with the lugs on the cap, these being so 
adapted that when the cap is placed in the mouth of the box the 





lugs enter them, and by then turning the cap the inclined surfaces 
in the box cause the cap and packing ring to be pressed tightly 
against the face of the metal of the box and forma joint. To 
keep the cap in its place a rivet couples the cap to the box. On the 
side of the box is provided a boss h pote | a duct h} leading into 
the box. The mouth of this duct is closed with a stopper which 
fits into a hole in the boss and has on it a flange, the inner face of 
which bears on the face of the boss, The flange is adapted to bear 
against the side of the boss, which is inclined at this point, and 
two edges thereof take into inclined grooves in the metal of the 
lubricant box, so that by placing the stopper inthe duct and turn- 
ing it, it secures itself to the boss and its flange makes joint with 
the face of the boss and the duct is closed, a split pin passing 
through the metal of the flange and the metal of the boss prevent- 
ing the stopperfrom turning. (Accepted January 6, 1892 


14, W. C. Morison, Yarmouth. Pulveriser. 
(8d. 3 Figs.] September 22, 1890.—a is an upright stationary 
vessel with a nearly semi-spherically shaped bottom, through the 
centre of which is a circular hole b of a diameter nearly equal to 
that of a circular hole c formed in the lower end of acircular piece 
d works upon the bottom of the vessel. The piece dis so formed 
that when it is rolled round in the vessel rock will be broken 
between it and the vessel. In proportion to the smallness to which 


the rock is broken it is free to drop downwards into a gradually 
diminishing space between the piece d and the side of the vessel, 
until it reaches the lower end of said piece where it is subjected 
to a grinding action and is duly carried towards and to the lowest 
peng’ of the vessel, where it is caught by the inner edges of the 

ole cin the piece @ and discharged through the hole b in the 
bottom of the vessel. The piece d is driven by means of the upper 
end of the shaft g. (Accepted December 30, 1891). 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand, 
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QUEENSLAND GOLDFIELDS. 
Mount Morean. 

(By our SprctaL CoRRESPONDENT.) | 

(Continued from page 96). | 

Mr. Macponatp CaMERON, in his report, says : | 

‘*The extent of the metamorphism has made it 
almost impossible to determine the exact strike and 
dip of the original mundic lodes to which I believe 
most of the gold of Mount Morgan is due... .” 

Had Mr. Cameron seen the mountain opened out 
as it is now by tunnels, he, most probably, would, 
have said ‘‘all the gold.” It is hard to say whe- 
ther the pyritic masses below are lodes or not ; 
there are masses of rock laden with pyrites, some- 
times, seemingly, without end. One tunnel I went 
into was driven through 80 ft. of granular pyrites, 
without a trace of rock; so friable that it eould 
be crumbled to grains by rubbing a portion be- 
tween the palms of one’s hands. Later on in his 
report, Mr. Cameron, in endeavouring to account 
for the gold of Mount Morgan, states, that in the 
rocks under the mountain pyrites should be found 
in infinitesimal quantities, and he writes in this 
strain ; 

hee ee We have not far to seek for the ori- 
ginal source of its gold. During the decomposition | 
of these by saline acidulated waters, their contained | 
gold would become dissolved and deposited along 
with the soluble silica in the crevices of the softer 
and more porous rocks of their vicinity.”’ 

Had Mr. Cameron known of the practically im- 
measurable quantity of auriferous pyrites below 
the cap of the mountain, I believe he would have 
written as T do now ; and it would have been clear 





| readings of these rocks appear below. 


skeleton which once held the pyrites, and the ‘‘so- 
called silicious sinter,” was none other than the 
residue from decomposing pyritous masses of extra- 
ordinary magnitude. 

In order that reasonable evidence could be ad- 
duced in support of the explanation advanced, I 
carefully broke off specimens of rocks, &., at 
varying points along each tunnel and drive through 
and beneath the mountain ; these I brought to 
Melbourne to submit to Mr. J. Cosmo Newbery, 
B.Sc., superintendent of the Technological Museum 
and analyst to the Mines Department, and to Mr. 
O. R. Rule, petrologist to the Technical Museum, 
Victoria, so that these gentlemen might read the 
record Nature has left, telling of her work. Their 
Every spe- 
cimen is, in their opinion, either the result of the 
actions described, or, a rock into which specimens 
near the surface had been altered. : 

This conclusion as to the nature of the auri- 
ferous deposit of Mount Morgan has not been 
arrived at hurriedly or without thought. The views 
expressed are held by such well-known men of 
science as Mr. J. Cosmo Newbery, Mr. Robert 
Etheridge, Jun., and Mr. O. R. Rule. Separately 
and together we have many times talked this sub- 
ject over and experimented with ore specimens. 
Although the geutlemen mentioned have not per- 
sonally inspected this particular deposit, they are 
so strong in the belief that this view is the correct 


one that I am authorised by them to publish their 
names in support of the opinions hereby advanced. 
We endeavour to show how the natural action 
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|to him that the apparently tufaceous material,’ which may be seen going on daily will, however 
| resulting from the breaking down of the silicious 


infinitesimal, slowly and surely accumulate during 

ages and produce the result now visible. Doubt- 

less any such reading will be disappointing to those 
|who require a cataclysm calling together all the 
|forces of nature—natural and imaginary—with 
' sensational effects, fire, smoke, vapours, steam, and 
/ all the fearful groanings of the world in labour, to 
| bring forth an offspring, whose wondrous birth; 
| the only historical parallel in creative miracles, is 
'to be found detailed in the Book of Genesis, 
| chap. i. 

Specimens obtained in Tunnels, de. 

In every case the level given is the depth below 
the top of the mountain. 

No. 5 Tunnel: Level, 140 ft.; length, 167 ft. 

Specimen from near entrance: partly decom- 
posed dyke-stone, largely composed of quartz, the 
felspathic portions have evidently been removed 
except a small quantity of kaolin. 

Specimen near entrance lying contiguous to above 
band : vesicular quartz matrix full of kaolin. 

Specimen some distance along tunnel: quartz 
sand of a creamy colour lying quite alongside hard 
bars of ironstained spongy silica of aqueous origin. 

Specimen about 130 ft. along tunnel: brown iron- 
stained sand, which runs like water; this is the 
result of a fine quartz skeleton which has entirely 
broken down. 

Specimen taken from quite close alongside above : 
pieces of dense limonate. 

Specimen taken from close alongside the two 
previous ones: silicious sand coloured with limo- 
nite, and containing some iron pyrites. 

No. 4 Crogscut : Level, 167 ft. ; length, 220 ft. 
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Specimen: Silica skeleton which once held 
pyrites. 

Specimen : Ferruginous specimen of silica skele- 
ton with oxide of iron filling up cavities. 

Specimen: Silica skeleton, pure white, light as 
froth, and in appearance of texture like cuttle-fish 
bone. 

Freehold Tunnel: Level, 220 ft. ; length, 800 ft. 

Specimen : White cavernous quartz ; structure, 
large tripe-like cellular forms ; this is evidently the 
result of infiltration of silica into cracks and 
fissures of other rocks, such rocks being subse- 
quently removed, leaving quartz skeleton. 

Specimen : Cavernous quartz in similar forms to 
above, more yellow and ironstained, with beautiful 
iridescence of a pale olive and golden green. 

Crosscut, Freehold Tunnel: Level, 220 ft. ; 
length, 270 ft. 

Specimen: Ferruginous claystone ; from its ap- 
pearance might be mistaken for a lump of yellow 
ochre. 

No. 1 Tunnel: Level, 253 ft. ; length, 1100 ft. 

Specimen: Pale blue powder; sulphate of copper, 
nearly pure and quite soluble in water ; portions 
of the bottom, sides, and roof of this tunnel 
are such that if brushed lightly it falls like snow; 
it is continually falling by slow degrees, and on the 
floor is so thick and soft that one’s footfalls sound 
as if the drives were carpeted with soft snow ; 
the rocks from which it falls contain sulphate of 
iron and sulphate of copper in cavities and as in- 
crustations. 

Specimen : Silicious metamorphic rock of pecu- 
liarly mottled appearance. 

Crosscut No. 1 Tunnel: Level, 253 ft. ; length, 
140 ft. 

Specimen: Quartz rock densely impregnated 
with iron pyrites ; sometimes the quartz skeleton 
cementing and separating the pyrites grains, is so fine 
as to be indistinguishable, and fragile and friable, 
that when rubbed between the hands the whole 
specimen breaks into coarse crystalline pyrites 
grains ; in some places the pyrites is so dense as to 
look one mass, as no rock is at all visible ; in such 
a case were the pyrites removed the most delicate 
sponge-like silica skeleton would remain, light like 
a feather and fragile as snow. 

Road Tunnel: Level, 298 ft. ; length not noted, 
but is from 400 ft. to 500 ft. 

Specimen : Cavernous quartz comparatively dense. 
A considerable quantity of dense quartz is visible 
in this tunnel. 

Specimen: Iron-stained silicious skeleton, spongy 
and tufa-like. 

Specimen : White spongy silica. 

Specimen : Decomposed felspathic rock contain- 
ing grains of pyrites. 

Specimen : Decomposed felspathic rock contain- 
ing minute grains of iron pyrites, all more or less 
decomposed. Heavy cellular and granular quartz, 
cavities filled with kaolin. 

Specimen: Brown sand, light coffee colour, 
coloured by oxide of iron; resulting from the 
decomposition of (? quartzite rock) felspathic rock. 

Specimen: Light spongy quartz, some portions 
like pumice, and coloured a deep orange by iron 
oxide. 

Sunbeam Tunnel: Level, 346 ft.; length, 800 ft. 

Specimen: Quartz rock, densely impregnated 
with iron pyrites, the quartz showing strongly 
amongst the pyrites. 

Surgarloaf Tunnel : 
1156 ft. 

Specimen: Quartz and iron pyrites, partially 
decomposed into sulphate of iron ; this falls on 
the floor of the tunnel and lies like snow—greenish 
in colour. 

Specimen : Granular quartz, cavities filled with 
kaolin. 

Specimen: Dense kaolin, white claystone. 

Specimen: Quartz rock strongly impregnated 
with iron pyrites ; in some plaves the pyrites is so 
dense that not a particle of rock or cementing 
matter is visible. The decomposition of this re- 
sults in brown and cream-coloured sand, sponge- 
like silica, or skeleton quartz. 

South Spur Tunnel or ‘‘ Rip and Tear”: Level, 
460 ft.; length, 645 ft. This tunnel is driven 
along the base of the hill at a small depth under 
the surface, the crosscuts are driven at right angles 
from it towards the heart of the mountain, and 
from these specimens were taken ; the main tunnel 
is chiefly in soft clayey materials. 

East Crosscut Rip and Tear Tunnel: Level, 
460 ft. ; length, 364 ft. 


Level, 431 ft.; length, 


Specimen : Soft claystone. 

Specimen : Felsite-porphyry. For about the first 
100 ft. along this crosscut the material passed 
through is a claystone resulting from the decompo- 
sition of porphyritic rocks ; the remainder of the 
tunnel, about 264 ft., is driven through dense 
felsite-porphyry, seemingly without a vein or crack. 

Lony Crosscut Rip and Tear Tunnel: Level, 
460 ft. 

Specimen : Felsite-porphyry. 

West Crosscut Rip and Tear Tunnel: Level, 
460 ft. ; length, 171 ft. 

Specimen: Purple and green mottled claystone, 
resulting from the decomposition of felspathic 
rock. 

Specimen : Claystone of dull grey colour, simi- 
larly derived as above specimen. 


Fig. 2. 
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Surface Workings Benches 1, 2, 3, and 4; 
levels cut in steps 35 ft. each. 

Specimens : Several pieces of silicious quartz 
skeleton, coloured with iron oxide, varying from 
deep brown coffee-colour to light yellow, and in 
density varying from stuff that could be crumbled 
in the fingers to hard heavy material, requiring 
several blows of a hammer before fracturing. 

Specimens : Pieces of limonite coloured with the 
most beautiful rainbow tints and glistening like 
jewels. 

Specimens: Pieces of ordinary dark brown lustre- 
less limonite. 

Specimens: Ferruginous claystone ; might from 
appearance be mistaken for lumps of yellow ochre. 

Specimens : Several pieces of claystone, in colour 
from pure white to dull browns and greys ; decom- 
posed felspathic rocks. 

Unfortunately the only plans I can supply are 
those attached to the public report of the Queens- 
land Government Geologist. The executive officials 
at the mine appear to be extremely sensitive of 
criticism, as they have, since my visit, refused to 
supply certain promised particulars, plans, and 
drawings, but to the chairman of the company, Mr. 
James Stewart, of Rockampton, I desire to tender 
my thanks for the courtesy and kindness which 
he personally showed me. 








Any estimate of the present value of Mount 
Morgan, or opinion as to the probable permanence 
of the existing state of affairs, to my mind would 
be only wild conjecture. If any persons are at all 
within an approach of this knowledge, it is alone 
they who are possessed of the results of all assays 
made during the course of prospecting. The 
mining manager showed me over the property and 
answered questions about the quantity of gold con- 
tained by ores, as revealed by assays, in differert 
parts of the workings and prospecting ; all my in- 








formation on this point is consequently hearsay 


knowledge ; I had neither time nor facilities to 
make check assays, indeed, any such work would 
have been almost entirely impossible and quite out 
of my province. 

The quantity of rich gold-bearing ore pointed out 
to me was certainly very large, and constitutes 
reserves of the greatest value, which could not be 
exhausted by the present rate of treatment—from 
1000 to 1500 tons weekly—for some considerable 
time to come. The quantity of low-grade ores— 
that is to say, value 40s. per ton downwards— 
pointed out was enormous, so much so, that it was 
almost difficult to see an end tothem. And then, 
as may be imagined, in a mountain (perhaps) nine 
or ten miles in circumference at the base, and 
500 ft. high, the quantity of material absolutely 
barren of gold is almost incalculable. 
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It is quite a mistake to imagine, as many do, 
that even in the auriferous zone of the mountain 
the gold is evenly disseminated throughout the ore. 
This is not so, and in this mine gold is found in 
‘*shoots’”—or any other term used by miners to 
indicate these phenomena— differing in extent and 
richness in a similar manner to the way it is found 
in every gold mine that has come within my know- 
ledge. It is this peculiarity in the deposition of 
gold which renders’ it extremely difficult to know 
how long a ‘‘shoot” will continue, or how soon it 
will come to an end, rendering estimates of per- 
manence of gold mines somewhat hypothetical, 
unless the most systematic prospecting has been 
carried on. Working on shoots of gold alone is 
what miners understand by the term, ‘‘ picking the 
eyes out of the mine.” 

The following is part of the plant and machinery 
on the property : 

There are two ore treating works. One, the 
upper works, fixed about 400 ft. down the moun- 
tain ; the other, the lower works, built near the 
bank of the creek nearly three-quarters of a mile 
away, in a direct line from the hill top. The 
upper works are supplied by ore run to them in 
small trucks on a 24-in. or 30-in. gauge tramway. 
The ore sent to the lower works is carried by skips 
holding 3} cubic feet each, fixed at intervals of 
120 ft. on an overhead wire tramway, in length 
about 1100 yards. Thereis also an old mill, nearer 
the creek bank, close to the lower works ; this con- 
sists of a 10-head stamper battery and two berdan 

ans. 
" The plant and machinery at the upper (or 
“* new ”) works consist of two Krom’s 14-in. by 7-in. 
stonebreakers, one revolving drying furnace 6 ft. in 
diameter by 14 ft. long, fitted with dust flues, 
two Krom’s 20-in. by 4}-in. stonebreakers, two sets 
of Krom’s belted rolls, fixed in series of three, of 
the following dimensions: No. 1, diameter 26 in. 
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by 16 in. face ; No. 2, diameter 30 in. by 16 in. 
face; No. 3, diameter 30 in. by 16 in. face ; 
hoppers, screens, dust flues, and exhaust fans to 
complete dust chamber. Trucks to run crushed 
ore to furnaces. Eighteen reverberatory furnaces 
for roasting ore, 11 ft. long by 10 ft. wide by 20 in. 
crown, and 6 ft. outside measure. Trucks to run 
roasted ore to the cooling floor, and from thence to 
chlorinating barrels. Twenty-onechlorinating barrels 
each to hold 22 ewt. of ore. Eighty-four leaching 
vats—round tubs, lead lined, with false bottom and 
filter bottom, varying in diameter from 5 ft. to 6 ft., 
and each 4 ft. deep. Vacuum leaching pumps. 
Sixty-four charcoal pyramidal filter boxes 4 ft. by 
4 ft. on top, and 18 in. by 18 in. at bottom, each 
5 ft. in depth. Twoor three reverberatory fur- 
naces in separate building for burning charcoal 
upon which gold has been deposited ; these are of 
similar dimensions to ore-roasting furnaces. There 
are two chimney stacks 100 ft. high and 12 ft. 
square at base. Power to drive above machinery : 
Five Cornish boilers 6 ft. 6 in. in diameter by 
26 ft. long; feed water heated by exhaust steam 
from engine. One compound horizontal non-con- 
densing 80 horse-power engine, high-pressure cylin- 
der 20} in. in diameter, low-pressure cylinder 
30 in., stroke 33 in., working pressure 60 lb. 
Power transmitted from a 12-ft. diameter flywheel 
on engine to a 9-ft. pulley on the line shaft ; one 
20 horse-power engine to drive stonebreakers. 
Near by is the sulphuric acid works, constructed so 
as to supply 20 tons of acid weekly if necessary. 

The plant and machinery at the lower (or ‘‘ old”’) 
works consist of : Ore bin or hopper to receive 
stuff from skips on wire tram ; one jaw stone- 
breaker for rough breaking ; one drying furnace 
fitted with dust flues; one jaw stonebreaker for 
fine breaking. Four pairs of Krom’s rolls; No. 1, 
diameter 20 in. ; No. 2, diameter 20 in. ; No. 3, 
diameter 20 in. ; No. 4, diameter 26 in. ; hoppers, 
screens, dust flues, and exhaust fan to complete ; 
dust chamber ; trucks to run on to roasting fur- 
naces ; 10 reverberatory roasting furnaces of same 
construction and dimensions as those at upper 
works; cooling floor; chlorination works: Ist 
series, 4 barrels and 16 leaching vats ; 2nd series, 
10 barrels and 10 leaching vats; vacuum leaching 
pumps ; 28 charcoal filters. Power to drive above 
machinery : 2 Cornish boilers 6 ft. 6 in. in diameter 
and 26 ft. long ; one 40 horse-power engine, 65 lb. 
working pressure, cylinder 22 in. in diameter, 
stroke 33 in. This engine also drives a sawmill. 
Close to these works there is a machine shop, where 
brasses, bushes, lead castings, chlorinating barrels, 
vats, &c., are made and general repairs effected. 
The works are lighted by electricity—are lamps. 
Owing to having been promised full and detailed 
plans of the machinery and works, my notes, espe- 
cially regarding the lower works, are almost barren 
of dimensions. 

(To be continued.) 
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Lessons in Applied Mechanics. By James H. Correritt, 
F.R.S., and Jonn Henry Stape, R.N. London: 
Macmillan and Co., 1891. [Price 5s. 6d.] 

THE excellent little work, which Messrs. Macmillan 
have just issued under the above title, is an attempt 
to explain the practical side of mechanics, without 
the use of any mathematics higher than elementary 
trigonometry. Even of this, however, nothing further 
is required of the student than a knowledge of the 
meaning of sine and cosine, and this being so, we 
would suggest that the work might have been im- 
proved by a few lines explaining these terms, which 
for engineers, who, in the nature of things, are 
experts in mechanical drawing, could perhaps best 
be done by the theory of projection. The volume 
opens witha chapter on mensuration, giving rules 
for the areas and volumes of the more commonly 
occurring regular figures and areas, but no attempt 
is made to prove the rules laid down, even when 
the figures in question are of such simple forms as 
the triangle and parallelogram, and where the mere 
statement of the obvious fact that a figure is un- 
altered in area when subjected to a shear, would be 
sufficient proof of the rules given. Probably, how- 
ever, it was felt that since the areas of the various 
curves could not be established so easily, it would 
be better in the interests both of space and uni- 
formity not to give the proof in even the simple 
cases. 

Thechapter on Mensuration is merely preliminary, 

















and is followed by Part I. of the book, which is de- 
voted to an elementary discussion of the principle of 
work. Ithasalways seemed to us that the mechani- 
cal powers were most easily dealt with from this 
point of view. By the application of this one general 
principle the relation between the power and re- 
sistance in any case can be established in a simple, 
clear, and definite manner. Those only of us who 
wrestled at school with the three orders of levers, 
and the various arrangements of pulleys, given in 
the old text-books, can fully appreciate the great 
advantages which the student now has in such a 
work as that before us. Moreover, if he wishes to 
go further and deal with the higher parts of practical 
statics, such as the stability of arched bridges, 
difficult problems in the deflection of beams, or the 
strength of a boiler as affected by its ends, &c., he 
will still find that the principle of work is often the 
best means of attacking such problems. The authors 
in the present instance have taken great pains to 
give a clear idea of the meaning of work and of the 
methods of measuring it. The examples given 
are based on actual practice, and the indicator dia- 
gram is freely used, but on this head we think it 
a pity for the authors to have gone out of their way 
and shown a steam engine diagram with such an 
extraordinary admission line as that on page 89 of 
their work. Of course such a diagram would not mis- 
lead one already acquainted with the subject, but a 
beginner is likely to take it as a typical one from an 
actual engine and be puzzled in consequence. We 
should note that at the commencement of this sec- 
tion a chapter is devoted to Reauleaux’s kinematic 
chain. So far as they go the description of the 
different pairs is simple and clear, but whilst ad- 
miring the great ingenuity and beauty of Professor 
Reauleaux’s work, we are amongst those who con- 
sider it to be of academic interest merely, and of 
but little practical importance. Nevertheless, we 
must admit that throughout the rest of the section 
and, indeed, of the book, the authors have kept 
practical requirements very clearly in view. The 
steam engine is very fully dealt with. The methods 
of determining the work done, both by means of 
the dynamometer and of the indicator are fully ex- 
plained, whilst in the latter case the modification 
in the effective pressure on the crank at any 
moment, owing to the inertia of the moving parts, 
is clearly explained without the use of higher 
mathematics. The function of the flywheel and 
governor is also treated at length. 

The second section of the volume deals with the 
strength of materials and structures, the opening 
chapter being devoted to an explanation of the 
terms stress and strain, and of tension and com- 
pression, together with an examination of the 
strength of structures subject to these simple 
stresses. In the next chapter the action of trans- 
verse loads in producing bending and shear is 
taken up, and the methods of finding the greatest 
bending moments and shearing forces in certain 
simple cases explained, and this is continued in the 
next chapter. Only after this is the question 
raised as to the necessary dimensions of a beam to 
support a given load, the case of open work beams 
with parallel booms being taken up first ; these, we 
may add, are treated entirely by the algebraical 
method. The resultsthus arrived at are used to 
simplify the discussion of the strength of a solid 
beam. This has naturally involved the use of the 
moment of inertia of a section, an idea which many 
students find it difficult to grasp. The authors 
have accordingly taken much pains to clearly de- 
velop the idea involved, though as they refrained 
from using the calculus the demonstrations are 
naturally long. Many of the simpler results could 
no doubt have been attained graphically, but this 
is not the case with problems on the deflection of 
beams and the strength of shafts to resist tor- 
sion. This latter problem is treated very fully for 
an elementary work, though round shafts only are 
dealt with. 

In a later chapter on framework structures some 
of the results are attained graphically. We think it 
is a pity that this portion of the work has not been 
more developed. No doubt the algebraic methods 
are, in nine cases out of ten, more convenient to use 
in practice, but the graphic methods appear to us 
peculiarly suitable for the purpose of demonstra- 
tion and instruction. Thus to take the case of 
resolution and composition of forces. By treating 
the forces as ‘‘ steps,” or vectors, the results are 
immediately obvious to the common sense of the 
student, which is not the case with the correspond- 
ing proofs of the parallelogram of forces, as given in 








works which do not make use of the geometry of 
directed quantities. A chapter on this branch of 
geometry would, we consider, have been a most 
valuable addition to the book and have greatly 
assisted in clearing the ideas of the student and 
prepared him later on to more clearly comprehend 
the algebraic methods, which, as we have already 
stated, we believe to be generally most convenient 
in practice. 

The concluding section of the volume deals with 
hydraulics and explains as much of this subject as 
can be done without the aid of the calculus. 

A most valuable feature of the work is the large 
collection of examples following each chapter, by 
means of which the student can test his progress. 
The work is by no means a mere examination text- 
book, and to those who merely want to pass a 
May examination in applied mechanics, where a 
knowledge of the special features of a watch escape- 
ment, or of some small detail of a mechanism, is or 
was a pet question of the examiner, it may not 
prove a good cram book, but we can safely say 
that an engineer who conscientiously works through 
it, will find at the end he has a good practical 
knowledge of the scientific principles underlying 
his profession, sufficient for the solution of ths 
of the problems coming before him. 
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A SHORT HISTORY OF BRIDGE 
BUILDING. 
By C. R. Manners. 
(Continued from page 186.) 

WE now come to the fourth and the last class, 
viz , beams or girders. 

Beams may be of timber, stone, iron, or steel, 
and in any case the supporting material is partly in 
compression and partly in extension by the stress 
due to the load. Beams, or lintels, are, I suppose, 
the earliest method of bridging over a space. They 
are, in fact, prehistoric. We have in the stone 
corbel and lintel of the earliest Persian, Egyptian, 
and Indian temples, not only the beam or girder, 
but we have actually the cantilever and continuous 
girder of the great Forth Bridge, the construction 
of which has recently been completed. 

What is believed to be the oldest existing bridge 
in Britain is a rude stone beam or lintel repre- 
sented in Fig. 64 on the next page. This 
bridge is over the East Dart, one of the streams 
on Dartmoor. It is thought to be fully 2000 years 
old, and probably coeval with Stonehenge. The 
bridge is rude but strong. The three piers are 
formed of large granite blocks. Each of the granite 
slabs forming the superstructure or roadway, is 
about 15 ft. long and 6 ft. wide, and must have 
given some trouble to place on the piers. 

There are other similar but smaller bridges on 
Dartmoor, some of which are more perfect than 
this, in which unfortunately one of the piers has 
fallen. I believe the only place where anything 
similar has been found is in ancient Egypt, to 
which those on Dartmoor bear a strong resem- 
blance. The earliest bridge of this class, of which 
we have any record, is that described by Herodotus, 
the Greek historian (484-408 b.c.) This was built 
by Nitocris (a daughter of the King of Media), 
over the Euphrates, at Babylon, about 625 n.c. 
The piers were of stone and connected by movable 
planks, which were removed at night for pro- 
tection, and so answered the purpose of the later 
drawbridge. The stones were fixed together with 
iron cramps, soldered in with lead. The bridge 
was roofed over. The course of the river is 
said to have been diverted to enable them to 
build the piers on a dry bed. No trace of this 
bridge has yet been discovered. The Greek his- 
torian, Diodorus Siculus, ascribes the work to 
Semiramis, which would throw the date back to 
1100 or 1200 s.c. The frequent mention of 
bridges by Homer proves that they were not 
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uncommon in Greece, or at least in the western 
part of Asia Minor, during his time, about 820 z.c. 

The first bridge constructed at Rome of which 
there is any record was the Pons Sublicius, or 
wooden bridge (Fig. 65) built by Ancus Martius, 
fourth King of Rome (638-614 b.c.),when he united 
the Janiculum to the city. From the accounts of 
this bridge, the piers seem to have been formed of 
double rows of piles, twelve to each pier, united at 
the top in pairs by crossheads ; on these again were 
bolted pieces of timber over each row of piles, and 
these again carried the longitudinal beams, which in 
their turn carried transverse pieces on which the 
flooring was laid. This bridge was probably a type 
of many of the early wooden bridges, and in fact is 
much the same as those of the present day. 

It is said that neither iron nor nails were used 
in the construction of this bridge, but that wooden 
pins alone were employed, and that the whole could 
easily be taken to pieces. About 55 3.c., Julius 
Cesar, in ten days, threw a bridge across the 
Rhine (Fig. 66), Cvesar tells us that two pieces 
of timber, 18 in. square, were pointed and sunk 
into the river at 2 ft. distant from each other, and 
driven in by machines. These piles were inclined 
a little and two others were driven at a distance of 
40 ft. opposite them ; these were also inclined, but 
in the upposite direction. Each pair were united 
by a transverse piece at the top 2 ft. thick and well 
secured. On these were laid joists in the direction 
of the breadth of the river ; these were covered 
with hurdles to sustain the road. On the down. 
stream side inclined piles were driven to support 
the bridge against the force of the current, whilst 
on the up-stream side, others were placed to pro- 
tect the piers from floating trees, boats, &c. 

It is probable that the Romans built many 
bridges of wood, as well as bridges with stone piers 
and wooden superstructures. 

Of this latter kind the most important built in 
England were at Rochester, Newcastle, and 
London, remains of which have been found, and 
the solidity of which bears witness to the good work 
done by the Romans. In Scotland, at least one 
wooden bridge was built, on the line of the Roman 
Road, and crossed the Tay at its confluence with 
the Almond, 

The use of the drawbridge is believed to have 
been known to the Romans. The ancient form of 
this bridge was that of a strong flap of timber 
hinged at one end; the free end of this flap was 
raised by chains to an upright position, thus form- 
ing a barrier to a gateway, and at the same time 
leaving the moat or ditch impassable. In 1612 the 
remains of the camp of the sixth legion was dis- 
covered on the banks of the Irwell at Manchester. 
This camp appears to have been surrounded by a 
ditch or moat, which there is said to be good reason 
for supposing was crossed by a drawbridge. 

Whilst upon the subject of the drawbridge it 
may be convenient not only to dispose of it, but 
also of its successors, the swing and other movable 
bridges. Coming down then to more recent times 
we still have the wooden drawbridge in use, but as 
a means of crossing navigable rivers or canals. 
These bridges were generally formed of two hinged 
flaps, one to be raised from each side of the opening 
by means of chains passed over high posts, or by 
pliers of twice the length of the flap, balanced on 
their centres on posts, so that when one end was 
pulled down it raised the other, and the flap 
with it. 

These old wooden structures having served 
their purpose for the time being, have become 
things of the past and superseded by the Iron 
Age. The early iron draw, or bascule bridge, had 
counterpoise tailends. The plain beam form be- 
came improved by forming the lower member of 
the girder into a portion of an arch which bore 
firmly on a skewback fixed to the masonry. Of 
such was the bridge built in 1839 carrying the 
North-Eastern Railway over the Ouse at Selby. 
This bridge had two leaves or flaps, and gave a 
clear waterway of 45 ft. 

A great step was made in advance, when the 
swing bridge was invented. I do not know to 
whom the honour of this invention is due, but Sir 
John Rennie mentions that one was first made in 
iron about the year 1810. 

The earlier swing bridges, like their predecessors, 
the drawbridge, were made of timber trusses, in 
two leaves to cross single openings, and afterwards 
they were made of heavy cast-iron ribs or brackets. 
As Telford adopted cast-iron swing bridges for 
crossing his canals, it is possible he may have been 


their inventor also, as they were introduced about the Grand Surrey Canal at London and having a 
his time. ‘span of 21 ft. 8in, The erection of a bridge over 

As time passed great improvements were made the Thames at London, must early have been a 
in the construction of this class of bridge, and they | work of necessity, to take the place of the ferry. 
are now almost universally made of wrought |The Romans first established a trajectus on this 
iron or steel and up to very large spans, the lattice river, to connect their station in London with 
form of girder being in general use. In 1861 athe military road to Dover, and after the Romans it 
bridge of this kind was built over the Penfield, at | was continued by the Saxons. There is a rather 
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67. NORWEGIAN BRIDGE. 


Fic. 65. THE PONS SUBLICIUS. Fic. 
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Fic. 66. Csar’s BRIDGE. 


Fic. 69. WaANDIPORE BRIDGE. 


Brest, which has a clear passage of 350 ft. This|singular tradition relating to one of the masters of 
class of bridge may turn upon a system of rollers, the ferry. One, John Overy, rented the ferry of 
on a centre pivot, on water centre with hydraulic | the City, and what with hard work, great gains, and 
power, or by a combination of two or more of these | penurious living, he became very rich. His only 
means, daughter was very beautiful and of a pious disposi- 
Another form of these movable bridges is the tion. She was sought in marriage by a young 
traversing bridge, in which the movable portion is | gallant, who was ambitious of being the ferryman’s 
capable of being rolled backward into the fixed | heir. 
portion. This is an old form of bridge, originally| The old ferryman, in one of his fits of greed, 
built of timber, but now modernised and sometimes | formed the scheme of feigning himself dead, in the 
constructed in steel or iron. One was built some | hopes that his servants, according to custom, would 
years ago at Millwall Docks, London, with an| fast until after the funeral. The servants, how- 








opening of 80 ft. 

Still another form is the lift bridge, in which the 
movable portion is bodily raised to the required 
height, an example of which may be seen crossing 


ever, preferred feasting, broke into the larder, and 
set to enjoy themselves. The poor dead man 
could not stand that long, but rose up in his sheet 
to rate them well. One of the men thinking this 
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EARLY EXAMPLES OF AMERICAN FERRY-BOATS. 


(For Description, see Page 222.) 
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was the devil, seized the butt end of a broken oar, 
and brained poor John Overy on thespot. Mary’s 
gallant hearing the news rode off to town in all 
haste, but his horse stumbling he was thrown, and 
his neck broken. Poor Mary, the daughter, 
having lost both her father and her lover, founded 
the church which still bears her name, and made 
over her possessions to the college of priests which 
became thus established. These priests deter- 
mined upon erecting a wooden bridge across the 
river, which was accordingly done in the reign of 
Ethelred If. (993-1016). William of Malmes- 
bury states that in 994, Swerga, the Danish king, 
ran foul of the bridge when he sailed up the river 
to attack London, and that the bridge was de- 
stroyed in the fight which took place. It seems, 
however, to have been repaired, for when Canute 
sailed up the Thames with his fleet in 1016, he 
found the bridge in his way and cut a canal through 
the marsh on the south side, along which he 
drew his ships and completed the blockade of 
the City. In 1091 the bridge was again swept 
away by a flood, a new one was erected in 1097 and 
burnt down about forty years afterwards. It was, 
however, patched up and made to stand until the 
erection of the stone bridge in 1176, as we have 
already seen. 

At an early period, probably about the beginning 
of the twelfth century, there was a wooden bridge 
at Rochester, and from ancient writings we find it 
had nine stone piers placed at 43 ft. centres. Each 
bay or span was crossed by three beams, and upon 
these were laid thick planking. At the east end 
of this bridge a wooden tower was constructed and 
used as a gateway and for purposes of defence. 
This bridge was burnt in 1264 by Simon Montfort, 
Earl of Leicester. It was soon restored and has 
since been replaced by a stone bridge. 

From a very early date the Chinese appear to 
have used large stone beams or lintels in the con- 
struction of bridges. Mendosa (Spanish classic, 
born 1503) states that in 1575 a party of two 
Spanish Augustine monks and two ofticers got 
access to China and arrived at Chin-tcheou. He 
says, ‘‘ the approach was across a most magnificent 
bridge 800 paces in length, and composed of stones 
many of which were 22 ft. long by 5 ft. broad.” 
He also mentions another similar bridge at Anchieo, 
which they found by measurement to be 1300 paces 
long. Astley mentions that in 1662 the Dutch 
deputies visited the town of Hok-swa, and passed 
the river Lo-yang by a bridge ‘‘ remarkable for the 
immense masses of freestone with which it was 
paved, some being above 70 ft. long.” 

Heck, in his ‘‘Iconographic Encyclopedia,” 
mentions a bridge at Lo-yang over an arm of the 
China Sea, 26,800 ft., or upwards of five miles in 
length. This is probably the bridge referred to by 
Astley, who does not, however, mention its great 
length. 

Heck also mentions one at Focheu, 22,000 ft., 
or upwards of four miles long, and says both these 
bridges are 60 ft. to 70 ft. wide. 

Miss Gordon-Cumming, in her ‘‘ Wanderings in 
China,” mentions a bridge at Foo-chou, which is 
called ‘‘ Wan-show-keaou,” the ‘‘ bridge of ten 
thousand ages.”’ This is possibly the second bridge 
mentioned by Heck. Miss Gordon-Cumming, 
however, givesthe length as about one-third of a 
mile, and says the bridge has a solid roadway 
14 ft. wide of enormous slabs of grey granite, some 
of which are 45 ft. long and 3 ft. square (about 
30 tons weight), resting upon a series of 49 pon- 
derous piers shaped like a wedge at each end. 
Miss Gordon-Cumming gives the age of this bridge 
as 900 years, but upon what authority is not 
stated. 

At Kung-Kou are ruins of a still longer bridge, 
but of similar construction, and some distance up 
the river above Foo-chou is another with twenty- 
four massive stone piers. In 1876 a great flood 
swept right over the top of this bridge, and so 
great is its strength that the only damage done 
was the loss of a portion of the stone parapet. 

Miss Scien Senaien also mentions a bridge 
about 20 miles up from Ning-po, supported on piers 
formed by clusters of separate upright stones. The 
roadway is roofed over with tiles, and there are 
shops at each end. 

Mr. Potter, C.E., mentions that he is informed 
that at Osaka, the trading centre of Japan, there 
were no less than 7000 bridges over the rivers and 
canals with which the city is intersected. The 
typical Japanese bridge is timber of about 20 ft. 
spans, constructed of two piles connected by a dis- 





tance piece ; this supports longitudinal balks on 
which cross-planking is laid; the roadway is of 
wicker work or bamboos covered with rods and 
earth. 

A very primitive timber bridge was in use in 
Norway (Fig. 67); the abutments being formed 
of logs of wood laid in layers crosswise and gradually 
corbelling out until the span was sufficiently re- 
duced to be crossed by a single log. 

Skeleton bridges of the cantilever and skeleton 
girder class have been used for ages by the 
savages, and a sketch (Fig. 68) is given of ore 
found on the route of the Canadian Pacific Rail- 
way ; this is rather a rough-and-ready forecast of 
the Forth Bridge. 

Perhaps one of the most interesting structures 
of this kind is the bridge built about 230 years 
ago in Thibet (Fig. 69). 

The sketch shown is from a drawing made in 
1783 by Lieutenant Davis, R.N., who describes the 
bridge thus: ‘‘The bridge of Wandipore is of 
singular lightness and beauty in its appearance. 
The span measures 112 ft., it consists of three 
parts, two sides and a centre, nearly equal to each 
other ; the sides having a considerable slope raise 
the elevation of the centre platform, which is hori- 
zontal, some feet above the floor of the galleries. 
A quadruple row of timbers, their ends being set 
in the masonry of the bank, and the piers support 
the sides, the centre part is laid from side to side.” 


(To be continued.) 





THE TRIAL TRIP OF THE “BREMEN.” 
(From our New York CorrESPONDENT. ) 

We find from an interesting article by the Rev. 
S. Bayard Dod, that the ferries to New York City 
started in 1659 on the East River side and in 1661 
on the North River side, the horn hanging on a tree 
being used to summon the ferryman. The expres- 
sion ‘‘ taking a horn” was not, however, derived 
from this source. The first style of boat was a 
schooner not unlike the present form of lighter, 
and was called ‘‘Periauger,” a corruption of the 
Dutch word “Pirogue,” shown in Fig. 1 (page 221). 
The next step was what was called a teamboat, 
the motive power being a horse, and the hull was 
double, of the catamaran type shown in Fig. 2, 
thus giving a wide space for teams and obviating 
the necessity for unhitching them. From a team 
boat to a steamboat is a slight change as to spelling, 
but it took over a hundred years of development 
to effect it, and we next see the sketch shown in 
Figs. 3 and 4, and also a floating bridge for the land- 
ing stage. Even at this early date the Stevens family 
were identified with ferries and machinery, and 
Colonel John Stevens was the first man to employ 
the teamboat, as he was the first to put in use the 
steamboat. Does it then seem strange that a 
family identified with mechanical engineering for 
nearly a century should endow one of the finest 
schools for mechanical engineers in the world? It 
is true that this plan reverses certain customs ; a 
man frequently endows an institution which repre- 
sents the opposite of his practice while alive. 
Men of modern times, who are anything but re- 
ligious, leave a certain amount for a chair of theo- 
logy, and are spoken of as ‘‘our dear departed 
brother.” While at this writing the Pope has 
just canonised the founder of the Spanish Inqui- 
sition. Truly strange things happen after a man’s 
death. But in the case of the Stevens family 
they have left a noble and perpetual monument 
of their work and to their memory in the Stevens 
Institute, and in this institution is preserved the 
original engine shown in Figs. 5 to 8. The boat 
propelled by this engine crossed from Hoboken, 
N.J., to the Battery in New York City in 1804, 
thus antedating Fulton. It will also be noticed 
this boat had twin screws. The crossing is 
authenticated by outside evidence. The design 
was that of Colonel John Stevens, and there is 
now existing a letter from Professor Renwick, 
of Columbia College, dated 1804, in which he 
— of going to the Battery, then the fashion- 
able promenade in New York City, to see Jack 
Stevens’ boat cross. Singularly enough, the Bremen 
takes the route to-day followed by Stevens’ little 
boat in 1804. As early as 1798, Livingston, after- 
wards chancellor, and subsequently minister to 
France, a brother-in-law of Colonel Stevens, 
obtained for them the exclusive right to use 
steam on New York waters, but the privilege was 
forfeited because they did not use it within the 
specified time. In 1789 Colonel Stevens made a 





personal application for this privilege, but failed to 
obtain it. He then built the boat above alluded 
to, and it contained a high-pressure sectional or 
‘*safety”’ tubular boiler, a high-pressure con- 
densing engine with rotating valves, and, as stated, 
twin screw propellers. The reader of this will please 
bear in mind that forty years afterwards Ericsson 
invented the screw propeller, and twin screws were 
only considered within very modern dates. This 
same great genius was devoted to experiments on 
ironclad ships in 1837, which resulted in the cele- 
brated Stevens’ Battery, the keel of which was laid 
down in 1843. The original plan was for a vessel 
250 ft. long, with 44-in. armour plate, but in 1854 
Mr. Stevens determined to make a ship of 415 ft. in 
length and 6? in. armour, with engines of 8624 
horse-power, and twin crews for propulsion. This 
vessel unfortunately was never completed, although 
some millions of dollars were spent on her. 
Some forty years ago Robert L. Stevens and E. A. 
Stevens, sons of Colonel John Stevens, had an 
estimate made for a screw ferry-boat by the firm 
of Hogg and Delamater, the originators of the 
celebrated Delamater Iron Works. The foregoing 
isa brief sketch of the ancestry of Colonel E. A. 
Stevens, now president of the Hoboken Ferry 
Company. As to him it may be said, he graduated 
at Princeton University and afterwards studied 
in Germany. Then he entered the employ of the 
Hoboken Ferry Company and served an apprentice- 
ship in every department. To him are due the 
various improvements made by this company in 
steam ferry-boats. Associating with him in the 
variuus experiments and tests, Captain Woolsey, 
superintendent of the company, they proceeded to 
study models, make tests, and even went to the 
lakes and investigated the problem of inland trans- 
portation. The result of all these examinations 
was the construction of the Bergen, which has been 
so successful for several years. This boat was 
constructed in the face of much opposition and 
marked a departure from existing methods. Her 
success has stimulated the construction of the 
Bremen and the Hamburg. Colonel Stevens care- 
fully studied means to prevent vibration, and the 
hull was, at his suggestion, strengthened with bulk- 
heads, the result being at full speed the working 
of the engines is so little noticed that it was neces- 
sary in counting revolutions in this trip to watch 
some part of the engine or to go to the engine- 
room. 

There is no doubt that Colonel John Stevens 
first used a floating bridge and invented it to pre- 
vent the recurrence of a sad accident in disem- 
barking, whereby Mrs. Morris, an actress of note, 
was drowned. As Fulton and Livingston had a 
monopoly of steam ferry-boats, the Stevens family 
did not figure very largely for a time, but arranged 
with them for a boat built with double hulls, each 
10 ft. beam, 60 ft. long, 5 ft. deep in the water, 
and separated by 10 ft., with the propelling wheel 
in the centre so as to avoid ice. In 1813 the York 
was built on the above dimensions and _ took 
1} hours to make a trip now completed in 7 minutes 
each way. Following this came the New Jersey, 
whose boiler blew up and killed two people. Next 
came Vernulye’s Folly, a boat which ran out of 
steam between landings and used to ‘‘ fire up” in 
the middle of the river, ‘‘ cat rigged,” according to 
a chronicler, who asserted they cleaned the flues 
by putting in a live cat and firing up. 

In 1822, the Stevens family came to the front 
and built the Hoboken and the Pioneer. Prices were 
advanced, so that while the Perianger cost 1361.88} 
dols.—one had to be particular to a quarter of a 
cent—the Pioneer cost 16,874.50 dols. In 1827, 
the Fairy Queen, shown in Fig. 9, was built ; what 
a contrast to the boats of modern times! In those 
early days the prudent passenger took his lunch 
along. The captain stood on the paddle-box and 
shouted orders to the engineer and to the helmsman. 
It is related that on a foggy day, a captain shouted, 
‘‘Where’s the compass now ?” and was answered, 
‘*She’s a settin’ on the stool.” Next came the 
present style of deck cabin, which has since de- 
veloped into the upper deck cabin ; the abolition 
of a tiller, and steering being done by wheel and 
with bell signals to the engineer, until to-day we 
have steam steering apparatus and electric signals, 
automatic heat regulation, and all the modern im- 
provements; and this brings us at once to a descrip 
tion of the latest achievement, which is the finest 
type of her class,in the world, viz., the Bremen, 
see Fig. 10 (page 232). The description of this 
boat is as follows : 
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The Bremen is a steel hull, double-deck, screw 
ferry-boat, and is fitted up in a tasteful and effec- 
tive manner. The Hoboken Ferry Company are 
building another of the same type called the Ham- 
burg. The hulls of the two boats were built by 
T. S. Marvel and Co., Newburgh, N.Y. They are 
of steel. The length of each over all is 222 ft. ; 
length on water line, 218 ft. 6in. ; breadth over all, 
62 ft.; breadth on water line, 35 ft. ; draught, 
light, 10 ft. 6 in. ; draught, loaded, about 11 ft. ; 
depth of hold, 17 ft. These boats are double-decked. 
The upper saloon (page 232) is 97 ft. long by 36 ft. 
wide, and 10 ft. high. It has a promenade hood 
extending all around it, butting against the pilot- 
houses, giving the whole a pleasing appearance. 

(To be continued.) 








THE EXPERIMENTS ON SEWAGE FIL- 
TRATION BY THE MASSACHUSETTS 
BOARD OF HEALTH. 


We have on various occasions briefly referred to the 
very valuable reports on sewage purification made 
by the Board of Health of the State of Massa- 
chusetts, but it will be of interest if we give here 
some fuller account of these experiments, which 
should become classical. The Board consisted of 
seven members, the engineer being Mr. Hiram F. 
Mills, who has written a report on the methods 
employed and the results, which is a model of 
clearness and completeness. The whole of the 
experiments were carried out on a plot of land 
about two-thirds of an acre in extent situated on 
the north bank of the Merrimac River and to the 
east of the city of Lawrence, the sewage of which 
was that employed inthe experiments. This town 
contains about 10,000 inhabitants, and as the con- 
nection to the main sewer was made above the 
entrance of streams from the manufactories of the 
place, this sewage may be regarded as ordinary city 
sewage, nearly pure sewage in dry weather, but 
largely diluted in wet. The total solids varied 
considerably, reaching at times as much as 12 parts 
in 10,000, and at others falling to 3.5 parts in the 
same quantity. It may therefore be considered 
as somewhat stronger than London sewage, which 
contains 4 parts in 10,000 of solid matter. On the 
plot of ground in question ten tanks 17 ft. 4 in. 
in diameter at the top, 16 ft. 8 in. in diameter 
at the bottom, and 6ft. deep, were sunk 6 ft. in 
the ground and rendered perfectly water-tight. In 
each of these tanks an under drain 15ft. long of 
horseshoe section, of 2 square inches in area, 
was laid open side down on blocks 6 in. apart, 
which kept it $ in. above the floor of the tank. The 
floor was then covered with coarse gravel stones 
about lin. by 2in., and above this were laid in 
succession other layers of gravel, decreasing regu- 
larly layer by layer to stones about } in. by } in. 
This fine gravel was covered with coarse mortar 
sand with top surface level and 3} in. thick at the 
centre of the tank, which, it should have been men- 
tioned, had a sloping bottom to facilitate drainage. 
The bottom bed thus prepared was the same for all 
the tanks, but the top layers, aggregating from 5 ft. 
to 3ft. 8in. depth, varied in nine of the tanks, 
tank No. 10 being reserved solely as a check on the 
evaporation and rainfall in its fellows. 

A number of smaller tanks were also provided 
which were filled in a similar way to the large ones, 
and could be used for check experiments and other 
tests, which could not be so conveniently carried 
out in the large tanks. 

The tanks were filled as follows: Tank No. 1, 
with 5 ft. of very coarse, clean mortar sand. Tank 
No. 2, with 5 ft. of very fine, nearly white sand. 
Tank No. 5, with peat from a cultivated field 4 ft. 
deep, and covered 1 ft. deep with the original top 
layer of the peat. Tank No. 4 was filled 5 ft. with 
river silt, consisting mainly of a very fine sand. 
Tank No. 5, with 5 ft. of a good quality of garden 
soil which had been manured and cultivated that 
season. Tank No. 6, with 3 ft. 8 in. of coarse and 
fine sand and gravel. Tank No. 7, same as No. 6, 
with addition of a 10-in. layer of yellow loam, and 
6 in. of brown soil. Tank No. 8 same as No. 6, 
with addition of an 8-in. layer of yellow sandy 
loam, covered with one 8 in. thick of sand and 
gravel. Tank No. 9, with 4 ft. 3 in. ofa very com- 
pact sandy hard pan of clay sand and gravel, 
covered with 9 in. of brown soil. 

The objects of the investigation were both 
chemical and biological. From the first point of 
view it was necessary to ascertain under what 
conditions the original organic nitrogenous con- 








stituents of the sewage were most rapidly and 
efficiently oxidised into nitrates, in which state 
they are simply harmless inorganic salts, and from 
the second point of view, it was necessary to de- 
termine the bacteria and other organisms in the 
effluent, and to compare them with the number 
found in the unfiltered sewage. The two fields, 
however, overlapped, as it was conclusively proved 
that the nitrification of the sewage was the work 
of an organism or ferment, which, acting on the 
sewage in the presence of atmospheric air, was 
able to oxidise it. The presence of air was found to 
be absolutely necessary for any purification of the 
sewage from a chemical point of view to take place. 
In continuous filtration there is no supply of air to 
the filter, and hence though bacteria may be filtered 
out and the sewage purified from a biological point 
of view, the effluent will be found to contain as 
much organic matter as the original sewage and to 
be as well adapted for a fresh growth of bacteria as 
in its unfiltered state. So that any biological 
purification is in this case only temporary. These 
conclusions were verified by repeated experiments 
on the tanks. Continuous filtration invariably 
meant inefticient purification, and hence most of 
the experiments were made with intermittent filtra- 
tion, the sewage being admitted so as to form a 
thin layer on top of the filter, which more or less 
quickly passed into the filter, drawing after it air 
which progressed downwards to supply the place 
of that driven before it. 

An important point established was the fact that 
nitrification of the sewage did not occur until the 
filter had been some time at work, which was 
attributed to the fact that the nitrifying organisms 
required time to multiply sufficiently to deal with 
allthe sewage passing through. After a certain 
time, however, a balance was established, and in 
the best filters, except in the case when the tempera- 
ture was too low, upwards of 90 per cent. of the 
nitrogenous compounds in the raw sewage were 
oxidised to the harmless nitrates. 

All the experiments went to prove the necessity 
of open grain layers at the top of the filter if nitri- 
fication were to be effected. Garden soil and peat 
were shown to be useless as purifying agents, though 
they did strain out the bacteria. But though fed 
with but very small quantities of sewage, the top 
layers never dried, and so air could not enter the 
filter. 

Taking tank No. 1, this and three of the small 
tanks were filled 5 ft. deep with sand, 76 per cent. 
of whose particles had diameters of from .02 to .09 
of an inch ; the general results of the experiments, 
which were continued about two years, showed that 
sewage at the rate of 48,000 gallons per acre per day 
could be filtered through it, with the result that 99 
per cent. of the organic matter in the sewage was 
destroyed, and the bacteria found in the effluent 
numbered less than ;/5 per cent. of those in the raw 
sewage. Larger quantities of sewage up toa rate 
of 180,000 gallons per acre per day were also efli- 
ciently filtered, 97 per cent. of the impurities being 
removed for months at a time, but the experi- 
menters have not yet found how to continue puri- 
fication at so great a rate indefinitely. 

Turning to tank No. 2, the sand with which this 
was filled was such that 90 per cent. of its particles 
had diameters less than .01 in., and was clean and 
sharp. With this sand it was found that sewage 
could be filtered for an indefinite period at the rate 
of 20,000 gallons per acre per day, the effluent 
being bright, clear, and colourless, 994 per cent, of 
the organic matter being destroyed, and the bacteria 
found in it being only ;45 per cent. of those in the 
raw sewage. This effluent was used for months as 
the exclusive drink of a dog, and many people 
drank of it without unpleasant effects. Kept ina 
bottle for 15 months in a warm light place, it re- 
mained clear and bright with no sediment, and no 
bacteria were found in it at the end of that time. 
This result is a most remarkable one. No chemicals 
were used as precipitants or disinfectants, but the 
effluent was, nevertheless, as pure as most spring 
water. 

Experiments were also made with a still finer 
sand, a river silt. In this case unsatisfactory re- 
sults were obtained, until trenches filled with coarse 
sand were used to distribute the sewage to the finer 
sand. When this was done, however, the destruc- 
tion of the organic matter, when sewage was ap- 
plied at the rate of 21,500 gallons per acre per day, 
was so perfect that the efiluent was purer than most 
of the drinking waters of the State. The bacteria 
numbered for 18 months only 32 per cubic centi- 








metre, those in the sewage during the same time 
averaging 700,000 per cubic centimetre. 

We now pass on to the cases in which the filters 
were filled with peat or sand and gravel, covered 
with garden soil or similar material. The results 
obtained are very striking. Contrary to the 
general belief, garden soil proved to be entirely 
unadapted for the purification of sewage, even when 
the latter was applied in small quantities. During 
six months it was at the rate of 6000 gallons per 
day, or less than 2} times the ordinary rainfall. 
There was no nitrification, and the albuminoid 
ammonia in the effluent was 82 per cent. of that in 
the sewage. On the other hand all the bacteria 
were completely filtered out, none being found in 
the effluent ; but as the organic matter was not 
destroyed, the effluent would no doubt soon swarm 
with bacteria again, un spores and germs falling 
into it from the air. 

It is peculiarly instructive to contrast the results 
obtained with filter No. 6, which was filled with 4 ft. 
of mixed sand and gravel, with the behaviour of 
filter No. 7, which differed only from No. 6 in 
having a top coating of soil or loam. In the case of 
No. 6, 994 per cent. of the organic matter in the 
sewage was destroyed on passing through the filter 
at the rate of 33,500 gallons per acre per day, and 
the effluent had the appearance of good spring 
water. In the case of No. 7, nitrification did take 
place though the results were never so good as in 
tank No. 2, but after reaching a maximum it 
rapidly decreased and finally ceased, the surface 
of the filter becoming nearly impervious. In- 
deed, No. 6, which was identical with No. 7, 
save for the top coating, filtered 24 times as 
much sewage as No. 7 did when at its best, and 
gave a much purer effluent, besides maintaining 
its efficiency indefinitely. Speaking generally, the 
results showed that a top coating of soil improved 
the filter so far as the removal of bacteria was con- 
cerned, but greatly diminished the quantity of 
sewage that could be purified per acre per day, 
reducing it to less than a third, without giving a 
brighter effluent. If, however, the filter beds are 
on the margin of a stream used for drinking water, 
such a top coating may be useful, owing to the 
completeness with which it prevents any passage of 
bacteria through the filter, though of course a 
much larger area of land is required. 

As regards peat, very similarremarks will apply, 
this material proving most unsatisfactory as a 
filter, and if overlying sand, it must be completely 
removed before the sand can act at all efliciently. 

The experiments prove conclusively that sand or 
gravel filtration is not a mere straining, but the 
organic matter of the sewage is actually burnt up 
and destroyed by the action of an organism which 
the experimenters have succeeded in isolating for 
the first time in America, though such an organism 
had previously been observed in Europe. Much 
trouble was experienced by the observers owing to 
the fact that the organism will not grow in a gela- 
tine culture, which is the material usually em- 
ployed in such observations. This organism re- 
quires a supply of oxygen to operate on the sewage, 
and hence the necessity of intermittent filtration, 
which will‘ allow the upper part of the filter to 
become dry and admit air. Even when the gravel 
used consisted of stones as large as robins’ eggs, 
the purification was very perfect. The fact that the 
purification depends on an organism also explains 
why some time is necessary for the filter to adapt 
itself to its work. In certain cases nitrification did 
not commence till some weeks after the sewage had 
been applied to the tank, but when in full working 
order, it will go on for an indefinite period, provided 
that the amount of sewage applied is not too large. 
It, was found advantageous to rake over the surface 
of the filter once a week. The importance of an 
open texture to admit the air is well shown in a 
number of later experiments with gravel, consist- 
ing of stones as large as beans, from which all sand 
had been screened out. With a layer of this 5 ft. 
thick, 98.6 per cent. of the organic matter in the 
sewage, when applied at the rate of 36,000 gallons 
per acre per day, was destroyed, and 99.6 per cent. 
of the bacteria in the sewage killed. This rate was 
maintained for six months, and was then increased 
to 100,000 gallons per day, with but little change 
in the result. At the end of the experiment the 
stones of the filter were found perfectly clean. 

The Board of Health have also conducted a num- 
ber of experiments with chemical precipitants, but 
though they tested a large number of precipitants, 
including all those commonly used, they found 
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TANDEM COMPOUND ENGINE. 
CONSTRUCTED BY MESSRS. ROSS AND DUNCAN, GOVAN, GLASGOW. 
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it totally impossible to obtain as good a result by | better result than a greater quantity. This amount 
their use as by simple intermittent filtration through of lime is that which exactly suftices to form normal 


sand. They remark, however, that using lime as carbonates with all the carbonic acid of the sewage, | 


a precipitant, there is a definite amount depending with the Lawrence sewage 2000 lb. of lime per 
on the composition of the sewage which gives a million gallons. Of the different precipitants used, 
better result than a less amount, and as good or a the best results were obtained with ferric sulphate, 








but copperas and lime together gave nearly as good 
an effluent. 

In conclusion, we cannot speak too highly of the 
|intelligence and care with which the experiments 
have been conducted, nor of the sound common 
‘sense and public spirit of the State of Massachu- 





FEB. 19, 1892. ] ENGINEERING. 225 






















THE COLUMBIAN EXPOSITION OF 1893: ROOF OF LIBERAL ARTS BUILDING. 
(For Description, see Page 226.) 
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setts in providing the funds required for such a 
complete and thorough course of investigation, 
which has now extended over several years. Indeed, 
we hardly think that any municipal engineer can 
afford to be without these reports. 





THE COLUMBIAN EXPOSITION. 

On page 225 we publish some further details of the 
great roof that forms the main feature of the Liberal 
Arts Building. It will be remembered, from our de- 
scription last week, that this roof is made with gables 
framed at each end with two large diagonal trusses 
curved to the contour of the roof, and completed with 
a series of partial trusses on each side and at the 
end. Fig. 9 is a section of a normal truss; from 
this it will be seen that the construction is very light, 
consisting of inner and outer members, about 3 ft. 
square built, up of parallel web-plates and angle irons, 
connected top and bottom with lattice bars. Each 
truss is made in two parts, one half being shown in 
Fig. 9. At the base and crown it is brought toa point 
and receives the bearing for the pins on which the 
structure is free to turn; the bracing between the 
inner and outer members is of the form shown and is 
made up of lattice bars and angles. The same figure 
shows the form of skylight, the position of purlins, 
and the arrangement of rafters outside the truss 
carrying the roof covering. Fig. 7 shows one of the 
two diagonal trusses and the termination of the 
lantern, and Fig. 8 is one of the partial trusses above 
mentioned. Fig. 10 is a longitudinal view, showing 
one pair of trusses and the connecting longitudinal 
girders. The position of the gallery relative to the 
rest of the hall, is indicated at the lower part of Fig. 9. 








TUG AND SALVAGE STEAMER 
‘* NOVOROSSISK.” 

Tuts vessel, which we illustrate on page 217, has 
been built, engined, and fitted out by Messrs. Newall 
and Co., of Bristol, to the order of the Vladikawkas 
Railway Compay, of St. Petersburg, a company pos- 
sessing extensive lines in South Russia running through 
most fertile corn districts. Under the able direction of 
their chief engineer, S. Kerbedz, this company opened 
in 1888 a branch line to Novorossisk Bay in the Black 
Sea, latitude 44 min. 43 N., longitude 37 min. 47, 
This port is destined to play an important part in the 
nee trade of the Black Sea, and with this in view the 

‘ladikawkas Railway Company have erected exten- 
sive warehouses, fitted with elevating and distributin 
machinery worked by electricity, and have povided 
electric rs a, to quays and warehouses. he port 
has repairing shops and engineering works alongside 
the jetties, and the Russian Government are carrying 
out harbour works, with custom house, breakwater, 
&c., and have provided at the entrance of this noble 
bay, which measures 44 miles by 2 to 24 miles, all 
necessary beacons and lighthouses, so that every 
attraction may be offered to shipowners to send shipping 
to the bay. As additional protection to warehouses, 
jetties, and shipping, the railway company have 
despatched the salvage tug Novorossisk to take her 
station in the bay. Some idea of the prospective 
trade, in whose interest the vessel has been purchased, 
may be formed from the statistics of the first eleven 
months’ working of the branch line. During that 
period 84 steamers loaded grain, and more than 100 
sailing vessels and coasting steamers loaded grain and 
other cargoes, 66 being English, and Greck, Norwe- 
gian, German, Italian, French, and Danish national- 
ities beng represented, the total working during the 
period being represented by a turnover of 180,000 
tons. it is anticipated that duringautumn and winter 
months, in average years, not less than 60,000 tons per 
month will pass over this line to the port. 

The salvage steamer Novorossisk has been built 
under special 100 A 1 survey at Lloyd’s, and under the 
superintendence of Mr. C. F. Henwood, of London. 
— leading dimensions of hull and machinery are as 
follow : 


Hull: 
Length between 
Beam moulded 
Depth 

Engines : 
High-pressure cylinders, diametor 

40W 
Stroke << se 
Propeller, aed 
i 


perpendiculars 


Rowwhations on trial 

Vacuum __... ans 

Indicated horse-power 
Boiler : 

Diameter 

Length 

Pressure... 

Speed of trial 

In the pumping engine compartment there is fitted 

a 15-in. centrifugal pumping engine by Messrs. Drys- 


The centrifugal pumping engine has five 8-in. suctions 
with a large outtit of salvage pipes and rubber suctions, 
and is capable of delivering 1100 tons of water per hour. 
The fire pumps will throw 720 gallons of water per 
minute through four 3}-in. fire hoses. The main 
engines and all supplemental machinery gave great 
satisfaction to all concerned, and ran with smoothness 
during the trials which were carried out some time ago 
in the Bristol Channel previous to the sailing of the 
steamer for the Black Sea. 





TANDEM COMPOUND ENGINE. 

TuE engraving on page 224 illustrates a tandem 
compound engine of the inverted cylinder marine 
type, constructed by Messrs. Ross and Duncan, at 
the Whitefield Works, Govan, Glasgow, for driving 
acement mill. The high-pressure cylinder is above 
the low-pressure cylinder, the diameters being 14 in. 
and 27 in. respectively, with a stroke of 25in. The 
valve gear is of the usual eccentric type, but the ad- 
mission of steam to the high-pressure cylinder is auto- 
matically regulated by a separate expansion valve 
driven by an eccentric from the main shaft and under 
the control of the governor. A normal speed of 80 re- 
volutions is thus maintained under varying loads on 
the engine. At this speed the power developed is 
150 indicated horse-power. The engine is fitted with 
a jet condenser. A glance at the illustration will 
show that the engine occupies very little floor space, 
and that the working parts requiring attention have 
been reduced to the minimum, so that it is well suited 
for driving machinery in factories and mills. As it 
had to be conveyed over a rough country with no rail- 
roads, special attention had to be given in the design 
and construction to make each part of the engine as 
light as possible, consistent with strength. 





FURTHER NOTE ON ‘: EDGAR” TRIALS. 
To THE EDITOR OF ENGINEERING. 

Str,—I regret to find I have been unintelligible to 
“‘Writer of the Article.” Probably the fault is not wholl 
mine, as to some my letters convey an altogether dif- 
ferent and definite meaning; and although the subject 
admits of much amplification, I will narrow the question 
between us to one definite issue, ‘‘ Writer” assumes, in 
steamship propulsion, the power and resistance vary 
with the speed, according to a law of which the graphical 
representation would be parabolic curves, each ordinate 
varying according to adifferent power of the speed, taken 
as the abscissa. I object that this is not the statement of 
alaw, but tentative groping after one. In his column 12 
we have given figures for the power curve ordinates of 
Edgar, which imply, generally, E=CV". Thus for 
first or high speed n= 5.3, while for the fourth speed 
n = 2.74, &c. In analytical mechanics this E, the power 
function, or mechanical potential, is defined as the func- 
tion which, differentiated in any direction, will give the 
force in that direction; so that, in respect to V, the 


differential coefficient 4% is, necessarily, the equivalent 


of the resistance; and, as necessarily, in each case, the 
index of the resistance parabola ordinates are 1 deg. 
lower than the corresponding ordinate of the power 
parabola. Thus, the usual assumption known as the 
Admiralty formula is n=3, implying the resistance to 
vary as the square of a lineal dimension of the vessel by 
the square of its speed. In no case has this theory agreed 
with experimental facts, and the expedient has been 
adopted of altering the indices for the various speeds 
until they did agree. For example, ‘‘ Writer’s” 5.3 for his 
highest speed tapered to 2.74 for a lower speed, a 
process warranted by no mechanical or mathematical 
principle, but simply implying misapprehension of the 
problem. 

200 years ago Sir Isaac Newton enunciated a proposi- 
tion which implied, if the formula 


R n 
o=D_V 


expressed a mechanical truth, the ratio of the numerator 
and denominator of the second member would be unity 
‘*in the use of all kinds of machines.” Let us now ap- 
roach the subject from a different point of view. The 
ate Dr. Clerk-Maxwell in his ‘‘Theory of Heat,” page 

289, wrote as follows: ‘‘ We have already met with the 
same form in the case of heat diffused from a hot 
stratum of conduction. Whenever in physical pheno- 
mena some cause exists over which we have no control, 
and which produces a scattering of the particles of matter, 
a deviation of observation from the truth, or a diffusion 
of velocity or of heat, mathematical expressions of this 
—— form are sure to make their appearance.” I 
only observe these statements are very far from implying 
uncertainty, and ‘‘cocksureness” is a quality which may 

rtain to those who know their subject, but generally 
1s most conspicuous in those who do not. 

I have often pointed out the one fundamental explana- 
tion of the propositions of Sir Isaac Newton and Dr. 
Clerk-Maxwell is expressed by the formula 

d log R_ a. 
oy 
That is to say, the differential co-efficient, with respect to 
the speed, of the logarithm of the resistance, is equal toa 
small conditioned constant quantity a. This expressing 





dale and Co., and powerful Worthington fire pumps. 


a fact, no two competent men can differ as to the deduc- 


tion ; the potential or power function must be a quantity 
of the form 


E=bV10°" 


in effect ; the equation of the potential curve, where b is 
another constant ; and similarly we obtain, engine revolu- 
tions : 
N=mVi0"" 
the equation of the revolution curve. The first, written 
E= bV10""10°"™ a8 
when modified by the second yields 
E=cNn10°"", 
in which C N denote the work done on Morin’s constant 
fatthe speed of piston corresponding to N revolutions 
perminute. InsymbolsCN=W. | 
The meaning of the exponential quantity (a - ») V is the 
ratio of the gross power developed to the work done on 
Morin’s constant, or 


E _ — 
Ww mn) V. 


Again, from the foregoing values of E and N we have 
q d? 

Ame ag Gy —n) V=log —— --n)V. 
Log -=log © + (a—n) V=log 57h f+ (an) 
Or, as before, 
Log E=log N C+(a—n) V. 

.. E=CN 10. (¢—") V- 
as illustrated by the Edgar, in which we have f=6.696, 
log ee and (a—n)=.071. For the four following 
speeds : 


H.M.S.S. “‘ Edgar.” (See page 154, January 29.) 
Speeds V =20.49 16.51 13.45 11.89 


Add log C = .6364 .6364 6364 
yy N= 2.0261 1.8993 1.7474 
” O71V = 14548 1.1722 .9550 8442 


Log E ... = 4.1173 3.7079 3.3914 3.2280 by form. 
2 4.1173 3.7177 3.3916 3.2279,, data. 


Again, for another example, the fourth series of the 
Iris trials, as follows : 


H.M.S.S. ‘‘ Iris.” 
V. N. 
18.59 93.25 
15.80 76.93 
12.43 59.39 1765 
8.32 39.15 596 


Also for this vessel, f=8.186, log C=.5944, and (a—n) 
=.0707. 

* Observed value of 15 was 15.75, and for 16, 12.48 
knots, the first one-twentieth of a knot too small, and 
the second the same amount too great. The cause incom- 
pletely eliminates direct variations, 


H.M.S.S. ‘‘ Iris” (fourth set). 
Speeds V ...=18.59 15.80 12.43 8.32 


Add log C... .5944 5944 .5944 
” tome 1.8861 1.7737 1.5927 
os TOT WY 1.1171 .8788 .5882 


Log E 3.5976 3.2469 2.7753 by formula. 
a 3.8783 3.5976 3.2469 2.7754 ,, data. 
As in the preceding case, exactly fulfilling Newton's 
criterion ; the gross work done is always equal to the 

gross power doing it. 
= correctly stated the ratio of these two is always 
unity. 
“Writer,” at page 81, advanced three equations, 
which, collectively, are mere nonsense, thus : 
Log indicated horse-power =a+)V_. « & 
indicated horse-power _ ase (2) 
se =atbV. (3) 


revolutions 
indicated thrust 
These are, then, simply contradictions of the axiom, 
“things which are equal to the same are equal to one 
another.” 
I have shown the proper form of (1) is, 


Log E = log) V+aV; 


E_ @sf 
N_ 21,010 

“Writer ” No. (3) is, I believe, a hypothesis of the late 
Dr. ‘Froude’s, only made ridiculous by forgetting to 
divide by the pitch of the propeller; or, possibly, he 
means the formula for the gross piston pressures, which, 
in the case of Woolfe compound engines, has the form 

Log (P + y p) = logf + (a-n) V. 

All that ‘‘ Writer” has written on these subjects is 

nothing but misrepresentat‘ons. 


Glasgow, February 8, 1892. 





6364 
1.8000 





E. 
7556 
3958 





5944 
9696 
1.3143 


3.8783 





that for (2) is, 


Log + (a—n) V. 


RosBert MANSEL. 








THE TRIALS OF H.M.S. ‘‘ EDGAR.” 
To THE EpiToR oF ENGINEERING. 

Srr,—I noticed in your issue of January 29, a letter by 
Mr. Mansel in which h2 utilises the trial data of H.M.S. 
Edgar to illustrate his formula connecting speed and 
power. Itis, I believe, claimed for it that it represents 
the way in which the power varies with the speed. If 
this isso, knowing the power required for two or three low 





speeds, the law ought to give us the power required for 
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higher speeds. If Mr. Mansel can do this it will go very 
much further to prove the truth of the law than making 
it fit a series of results after deriving the constants from 
these very results. The apparently arbitrary way in 
which the value of the symbol f changes, and the sudden- 
ness of the change, would seem to be a strong objection to 
the use of the formula for the purpose suggested above. 
Yours truly. 
Glasgow, February 12, 1892. J. G. 





LAUNCHES AND TRIAL TRIPS. 

Tere was launched on the 15th inst. from the ship- 
building yard of Messrs. Ramage and Ferguson, Leith, a 
steel screw passenger steamer, built to the highest class 
at Lloyd's, and to the order of Messrs. James Currie and 
Co., Leith. Her principal dimensions are: Length, 
215 ft. ; breadth, 28 ft. 6 in. ; depth moulded, 15 ft. 6 in. 
She has been specially designed for this firm’s trade be- 
tween Leith and Newcastle. 





An iron screw steamer of about 1100 tons was launched 
on Saturday, 13th inst., from the Caledon Yard of Messrs. 
W. B. Thompson and Co., Limited, Dundee, for the Clyde 
Shipping Company. The Sanda, as the new vessel is 
named, is 252 ft. long, 334 ft. broad, and 16 ft. depth of 
hold. She has been built to the highest class at Lloyd’s, 
and is intended for the company’s London and Glasgow 
trade. Accommodation is provided for eighty first-class 
passengers aft. On the main deck sta'ls have been built 
for about 100 head of.cattle. The engines, constructed 
at Messrs. Thompson’s engine works, are of the triple- 
expansion type, having cylinders 23 in., 38 in., and 61 in. 
in diameter respectively, with a piston stroke of 48 in. 
The boiler pressure is 1601b., and the speed will be 
about 123 knots. 





The Blenheim was put through a series of progressive 
steam trials at Portsmouth on Tuesday, 16th inst., with 
the object of determining the relations of power to the 
performance of the ship under various degrees of speed. 
The results proved very satisfactory as regards the co- 
efficients between vessel and engines. With 39 revolu- 
tions and 1028 horse-power, a mean speed of 8.334 knots 
was obtained ; 50 revolutions and 2079 horses gave 11 
knots ; 66 revolutions and 4877 horses gave 14.64 knots; 
and 84 revolutions and 9758 horses gave 18 knots. After 
testing her anchor and steering gear in the morning she 
bx proceed to Chatham to prepare for her forced draught 
trials. 





The twin-screw steamer Athayde, recently launched 
by Messrs. Fleming and Ferguson, Paisley, went down the 
river yesterday for speed trial, and on a series of runs 
over the measured mile attained a mean speed of 12.50 
knots per hour, being three-quarters of a knot in excess 
guaranteed speed. The Athayde has been built to the 
order of a Brazilian firm, and has dimensions of 250 ft. 
long by 38 ft. beam. Her engines, which indicate 2500 
horse-power, are of the builders’ patent quadruple type 
and during the trials gave satisfaction. The boilers from 
which above indicated horse-power was taken were two 
single-ended boilers 15 ft. in diameter by 10 ft. long, 
worked at a pressure of 200 lb. under natural draught. 
The Athayde has accommodation for 48 first-class and 24 
second-class passengers on main deck. 





Messrs. David and William Henderson and Co 
launched on Monday, 15th inst., from their yard at 
Meadowside, Glasgow, a steel screw steamer named 
Dalmatia, which has been built to the order of Messrs. 
Henderson Brothers for their Anchor Line fleet. The 
vessel measures about 3300 tons gross, and is of the follow- 
ing dimensions: Length, 320ft.; breadth, 42 ft. 6in.; 
depth moulded, 27 ft. 6in. She is intended for the 
general cargo trade. The machinery will be supplied by 
the builders, and consists of a set of triple-expansion 
engines, with cylinders 22in., 37 in. by 60 in. by 48 in. 
stroke, and two single-ended boilers, to which Howden’s 
patent system of forced draught is applied. 





The torpedo gunboats Assaye and Plassy, built for 
the Indian Government, left Sheernes: on Friday, the 
12th inst., for Plymouth, where they arrived in compan 
at 8 o’clock on Saturday morning. Steam trials wit 
the natural draught of twelve hours’ duration were carried 
out on the passage. The Assaye developed 1530 horse- 
power, giving a speed of 154 knots, whilst the Plassy’s 
engines developed 1536 horse-power, which produced a 
speed of 15.75 knots. Neither of the vessels has, as yet, 
been subjected to a full-power trial, but the results, so 
far, are considered satisfactory. 





The United States cruiser San Francisco, 4083 tons dis- 
placement, has concluded her speed trials, the results 
being satisfactory, with the exception of the eccentric 
straps heating unduly. The straps were made of compo- 
sition and the eccentric sheaves of cast steel, but horing 
the straps and fitting them with white metal linings 
overcame the difficulty. The engines are of the hori- 
zontal type, driving twin screws, each engine being in a 
separate compartment. The cylinders are 42 in., 60 in., 
and 94 in. in diameter by 36 in. stroke, There are four 
double-ended boilers 19 ft. 2in. by 14 ft. 8 in., each with 
six 42-in, furnaces, and asingle-ended boiler with a 39-in. 
furnace. The grate surface used on trial was 567.6 square 
feet ; heating surface, 20,133.8 square feet ; and condens- 
ing surface, 14,518 square feet. The forced draught is by 


closed ashpit. The power developed was 10,400, and the 
speed 20.17 knots, the guarantees being 10,000 indicated 








horse-power and 19 knots. The consumption of coal at 
19.5 knots is 247.44 tons per day, or 2.2 lb. per indicated 
horse-power. At 10 knots she has a coal endurance of 
10,489 miles. It has been found that witha clean bottom 
she has a coal endurance of 4412, and with a foul bottom 
only 3650 miles. The propellers have adjustable pitch, 
varying from 17 ft. 9in. to19 ft. 9in. ‘There are three 
blades, the developed area being 57.6 square feet. 





MISCELLANEA. 

THE fire losses in the United States and Canada last 
year total 27 millions sterling, 29 per cent. greater than 
in the previous year. 


A Sunderland firm, Messrs. Glaholm and Robson, have 
— a colliery wire rope six miles long and 24 tons 
weight. 


The Admiralty have given instructions for three new 
torpedo gunboats of 1070 tons displacement and 19 knots 
speed to be built for the Royal Navy under the provisions 
of the Naval Defence Act. They are to be named the 
Halcyon, Dryad, and Hazard. 


The pier officials at Dover have received notices from 
the Admiralty that their engagements with the Board of 
Trade will terminate in April, when the Harbour Board 
will take over control of the pier. The extension of 
works will then be proceeded with. 


The second annual dinner of the Birmingham Associa- 
tion of Mechanical Engineers was held on Saturday, 
February 13, at the Great Western Hotel, Colmore-row, 
Birmingham. The chair was taken by Mr. A. Driver, 
president. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending February 7 
amounted, on 16,321? miles. to 1,254,534/., and for the 
corrresponding peri of 1891, on 16,252? miles, to 
1,285,0997., an increase of 69 miles, or 0.4 per cent., and 
a decrease of 30,565/., or 2.4 per cent. 


The State Railway Department at Santiago, in Chili, 
are prepared to receive from foreign manufacturers up to 
March 5 next tenders for 15 cattle trucks, 300 covered 
box cars, and 72 pairs of wheels for passenger cars. The 
specifications can be seen at the Commercial Department 
of the Foreign Office. 


Sir John Coode, K.C.M.G., past president of the Insti- 
tution of Civil Engineers, was last Friday elected by the 
committee of the Atheneum Club a member under 
Rule II., which provides for the annual introduction of a 
certain number of persons of distinguished eminence in 
science, literature, or the arts, or for public services. 


Messrs. R. Hornsby and Sons, Limited, of Grantham, 
have obtained an order for six tandem compound con- 
densing vertical engines for the Manchester Corporation 
Electric Light Installation. These engines are to have 
10}-in. and 16-in. cylinders with a 2 ft. stroke, and will 
be constructed to give off 90 brake horse-power with a 
piston speed of 480 ft. per minute. 


A Bill before the American Senate proposes to make 
imperative the use of automatic couplers on railway 
wagons engaged in interstate commerce, obviating the 
necessity of any one going between the cars. Driving 
wheel brakes must be provided on freight engines, and 
all cars are to have brakes that can be applied and 
released from the locomotive. 


The British railways have undertaken to carry goods 
for British exhibitors at the Chicago Exhibition, to and 
from the port of shipment, at half rates. The American 
railways will charge their usual rates to Chicago, but will 
bring back the goods free at the end of the Exhibition. 
Many of the principal steamship companies have reduced 
their rates considerably, and will take freight for the 
Exhibition at 11s. per ton. Many of them have also con- 
sented to adopt a reduced passenger tariff for exhibitors 
and their employés, certified as such under the authority 
of the Royal Commission. 


In a paper read before the Liverpool Engineering 
Society on the 10th inst., Mr. Thomas Morris, F.G.S., 
afforded evidence of the great want of uniformity amongst 
engineers as to the tensile strains for similar classes of 
work. While commending the reduction of area tests, he 
expressed the belief that elongation tests were not to be de- 
pended upon with the same ease and comfort as contrac- 
tion of area, and the limit of elasticity tests he ridiculed. 
He made several suggestions as to standard uniform tests 
and conditions, the discussion of which was adjourned 
until the next meeting. 


Suction dredgers formed the subject of consideration 
at the meeting on the 10th inst. of the Engineering Sec- 
tion of the Belfast Natural History and Philosophical 
Society, Mr. E. N. MaclIlvaine contributing a paper on 
the subject, accompanied by lantern views. He described 
all types, commending the Von Schmidt dredger for the 
cutters and stirrers at the end of the suction pipe, 
enabling it to remove any spoil capable of being excavated 
| a common bucket orladder dredger. The advisability 
of using this type of dredger in Belfast Lough with the 
view of reclaiming part of the foreshore was discussed. 
Mr. W. H. Wilson presided. 


The Mansion House Association on Railway and Canal 
Traffic for the United Kingdom has been re-constituted 
asa corporate and permanent organisation, and the 
crusade against the Railway Rates Provisional Order 
Bills, and the Rates and Tolls deposited by canal com- 
panies is to be continued. The ccenell ince been directed to 
petition Parliament in opposition to any further acquisi- 
tion, except under special restrictions, of docks and 
harbours by railway companies ; and they have further 





been directed to petition Parliament against the Medway 
Navigation Bill, by which the Navigation Company seek 
power to deal in merchandise which they convey as 
carriers. 


Ata meeting of the Manchester Ship Canal Share- 
holders’ Association, Mr. Reuben Spencer, the chair- 
man, according to a report in the Z'imes, explained that 
the association had been formed because of the statements 
that had been made regarding irregularities in the 
management of the affairs of the canal, of negligence on 
the part of the old directors, of the worthlessness of Mr. 
Walker’s contract, and other matters. The chairman 
moved a resolution in favour of the formation of the asso- 
ciation. In seconding the motion, Alderman Forrest 
claimed that the shareholders had hitherto accepted 
everything put before them, but in future they must 
require correct estimates and not estimates that gave 
mistakes in millions of cubic yards. The resolution 
was carried and Mr. Alderman Forrest elected pre- 
sident. 


Mr. T. S. Payne, engineer-in-chief to the Ameer of 
Afghanistan, has been 54 yearsin that country, having been 
the first European to become aresident. He is now coming 
home on Jeave, and has fallen into the hands of the inter- 
viewer. While in Afghanistan he has greatly increased 
the industries of the country, notwithstanding that each 
innovation was fought against with the enthusiasm of pre- 
judice. They have now a mint, a cartridge factory with an 
output of 7000 cartridges per day, a rifle factory, a boot 
and shoe manufactory, an English tailoring establish- 
ment, all with steam machinery. In some respects the 
people are of a very inventive turn of mind. For instance, 
about half a dozen of them set to work to make a steam 
engine of } horse-power. No one but Afghans had any- 
thing to do with the work, and when the Ameer saw the 
result of their labours, he was so delighted that he gave 
them several thousands of rupees in order to stimulate 
others to follow their example. The engines so made 
would form an interesting exhibit for Chicago. 


The statistics just issued by the United States Trea- 
sury, which relate to the foreign trade of the country 
during 1891, show that the total value of the imports was 
828,312,646 dols., or an increase of about 5,000,000 dols. 
over 1890; but this trifling increment is explained by the 
circumstance that the imports of 1890 were exceedingly 
large by reason of the anticipated passing of the new 
Tariff Bill. The average annual import of the decade 
ending with 1890 was 1264 million dollars less than the 
import of 1891. The exports amounted to 970,586,282 dols., 
which was greatly in excess of any previous year, and ex- 
ceeds the average annual exports of the decade 1881-90 by 
206,563,150 dols. The increase was mainly breadstuffs, 
raw cotton, copper and its manufactures, iron and steel 
and their manufactures ; while there was a decrease in 
the export of provisions, mineral oils, cattle, and wood 
and its manufactures. On the whole, the foreign trade of 
the country increased last year by about 6.5 per cent. over 
1890. The figures for the past three years show a large 
increase in the duty free imports, and a correspondingly 
larger decrease in the dutiable imports. The proportion 
_ ear of duty free imports was a little over half the 
whole. 


Private Bills now before Parliament include 163 
schemes, against 148 deposited last session, the total 
capital involved being 564 millions, a decrease of 1? mil- 
lions. Railway schemes number 106 as compared with 97, 
the length of new lines being 450 miles against 604, and 
the capital over 46.1 millions against 55.2 millions, so that 
while the length of line shows a decrease of a third, the 
capital is only down about a sixth. Existing companies 
are responsible for 86 schemes for 304 miles of railway, 
requiring 264 millions—about the same as in the previous 
session—the important project being that of the Man- 
chester, Sheffield Company, for an extension to London, 
requiring 8.66 millions. New companies’ lines extend to 
146, requiring 19.6 millions. This new capital includes 
nearly 15 millions for the construction of railways in 
London and its suburbs, of which about 7 millions is for_ 
the construction of underground railways in London. 
The total length of new tramway lines proposed in the 
fourteen deposited Bills relating to tramway undertakings 
is 27 miles, and the amount of capital sought to be raised 
is 783,750/. Under the forty-three gas, water, and electric 
lighting Bills the total capital proposed to be raised is 
9,447,9001. Of this capital 6,600,000/. is for the water 
scheme promoted by the Birmingham Corporation. 


A census bulletin, relating to the manufacture of iron 
and steel in the New England States, has just been pub- 
lished. It shows that, although a decrease, due princi- 
pally to local causes affecting the supply of raw materials, 
has taken place in the number of establishments engaged 
in the manufacture of iron and steel in 1890 as compared 
with 1880, there has been an increase in the value of 
finished products. The statistics are confined to the ope- 
rations of establishments manufacturing from the ore, 
forges and bloomaries, rolling mills, and manufactures 
of crude materials for the foundry, machinists, and 
other industries. Comparing the figures with those 
of ten years ago, the tendency to amalgamate con- 
cerns is indicated. ‘The number of establishments 
has decreased from 61 to 35, although the capital 
has increased from 94 to 134 million dollars, and 
the value of products from 144 to 15.1 million dollars, 
The difference in the ratio of increase in the two laat 
items is significant. It points to an increased expendi- 
ture of capital on labour-saving appliances, more espe- 
cially as fewer men are now needed to produce the same 
revenue—6645 against 8654 ten years ago. The difference 
in wages paid is not nearly so marked, being 3.22 millions 
against 3.35 million dollars, so that the average amcunt 
earned is now greater, 
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DUPLEX WATER GAUGE. 

THe accompanying illustrations show a type of 
water gauge fitting patented by Mr. George B. 
Richards, chief draughtsman with Messrs. Westray, 
Copeland, and Co., Limited, Barrow-in-Furness. As 
is pretty clearly shown, the idea is to have the glass 
duplicated, so that in the event of one breaking the 
other may be used while the fractured one is being re- 
placed. Such a fracture is not an unusual or in- 









































frequent contingency, and with the ordinary gauge 
there is no means of ascertaining the water level in 
the boiler while the only glass is being replaced, so 
that the attendant has an anxious time. With the 
double glass fitting no such difficulty could arise. The 
sectional plan through the tap (Fig. 2) shows the 
arrangement of the cocks connecting either glass with 
the interior of the boiler. The space occupied is very 
little more, and the weight is only 4 lb. greater than 
with the gauge of the ordinary pattern. 





THE INTERCHANGEABLE WINGED 
FURNACE. 

THE removal of a furnave of a boiler consequent on 
the development of a defect or for any other cause, is 
usually a most expensive process, involving primarily 
a heavy outlay, and secondarily rendering the parti- 
cular boiler useless for a longer or shorter period. 
For instance, in many cases a removal or renewal 
cannot take place unless the front plate of the boiler is 
taken off, while in other cases, even where the flange 
of the furnace is outside the combustion chamber, all 
the tubes have to be drawn, and the back tubeplate 
cut. The Leeds Forge Company, Limited, have in- 
troduced what they term an interchangeable winged 
furnace, which the accompanying engraving illustrates. 
The arrangement consists in the cutting away to an 
angle of the lower part of the back end of the furnace, 
to the extent of 3 in. or 4 in., so that by tilting it may 
readily be passed through the hole in the front plate, 
the bottom of the combustion chamber being made 
longer and angled to correspond, as shown in the illus- 
tration, This enables a furnace to be replaced easily, 
without drawing the tubes, or cutting out the back 
tubeplates, and it obviates the plan sometimes 
adopted of telescoping a new furnace into an old saddle 
plate, removing the possibility of the difficulties in- 
separable from a riveted joint inside the fire, In the 


INTERCHANGEABLE 
CONSTRUCTED BY THE LEEDS 


case of boilers in which provision has not been origi- 
nally made for the adoption of this arrangement, the 
furnaces are connected to the bottom of the combus- 
tion chamber by a riveted angle plate or by fitting a 
new bottom plate to make up for the lower part of the 
back end of the furnace being cut away. 





UTILISATION OF NIAGARA FALLS ; 
SCHEME BY MESSRS. GANZ. 


By Mr. BExa Szvts, of Buda-pest. 


Messrs. GANZ AND Co., Buda-pest, having been in- 
vited by the Cataract Construction Company to parti- 
om in the Niagara competition,* submitted a 
scheme, the details of which accompany this article. 
Figs. 1 to 10 on the two-page plate represent a turbine 
and dynamo of 5000 horse-power ; Figs. 11 and 12, 
page 229, the mode of suspending the vertical turbine 
shaft ; Figs. 13 to 15 show the relation of the various 
turbine shafts in the installation of 5000 horse-power. 

In preparing these plans the first and important 
point was to find the most convenient arrangement 
and size of turbines capable of developing the effective 
power of 125,000 horse-power under the stipulated 
special conditions. Messrs. Ganz and Co. deemed 
turbines of 1000 to 2000 horse-power impracticable, 
because such turbines, in order to produce the aggre- 
gate efficiency required, ang at more appliances, 
thus adding to cost, because the relative efficiency of 
several small turbines is less than of one large turbine 
of equal power. It was necessary in the first place to 
find out the greatest efficiency possible for which a 
turbine might practically and with perfect reliability 
be constructed, and after much experiment and calcu- 
lation on this point, Messrs. Ganz and Co. decided 
to design twenty-five turbines, each of 5000 horse-power 
for driving the dynamos. 

As it seemed to be certain that the dynamo-room 
could not be made underground in the water-wheel 
room, the next point of solution was the conducting of 
the 5000 horse-power from the turbines to the dynamo- 
room erected above ground. Were the power to be 
transmitted by ropes or belting, the rock shaft would 
require to be so large that the cost would be excessive 
in view of the hardness of the rock to be bored ; and 
owing to the use of vertically superposed pulleys of 
such dimensions without guide pulleys light would be 
greatly diminished. Messrs. Ganz and Co., therefore, 
decided to transmit the power from the turbine wheels 
to the dynamo-room by a vertical steel shaft as shown 
in Figs. 1 and 2. A magnet wheel is fixed on this 
shaft, which considerably augments the vertical load 
to be carried. Buta special patented type of bearing 
which Messrs. Ganz and Co, have adopted completely 
meets this difficulty. 

The head race A, Fig. 3, is provided with an inlet 
sluice B, having wood gates 9 ft. in height and 9 ft. 
in width, operated by handwheel from the platform. 
Behind the sluices there is a basin with concrete walls 
D with a cylindrical sluice E. This consists of a 
cylinder of g-in. plate iron, the bottom part of cast 








* See ENGINEERING, vol. lii., pages 468, 559, and 589, 
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iron being slightly turned inwards to fit on to the bell- 
mouth of the funnel KE, bedded in the concrete liner of 
the supply shaft F. The circular sluice E is, owing to 
its special shape, free of pressure from the water and 
may be hoisted by chains passing over guide pulleys 
to any convenient point of the engine-room. A load on 
the end of the chain counterbalances the cylindrical 
sluice. The sluices B serve to cut off the water supply 
when the apparatus is standing idle for a long time, 
but they are not intended to open or close suddenly. 
An arrangement for this purpose would have been too 
heavy and impractical, and the result is attained in a 
better and easier way by the air cylindrical sluice E. 
The supply shaft is a vertical rockshaft lined with 
concrete. ‘The lower part of the shaft turns to the tur- 
bine in a curve, as shown in Fig. 1, ending in a tube of 
§-in. plate iron, stiffened with angle irons fixed in the 
concrete. The lower flange is screwed to the turbine 
chamber F. The mean velocity of water in the supply 
shaft is supposed to be 7 ft., accordingly the diameter 
equals 9 ft., and the quantity of water equals 414 cubic 
feet per second. 

The turbine pit has in its entire length an oval 
section (Fig 9), ending below, however, in a circular 
opening (Fig. 5) of larger diameter, in order to obtain 
more room for operating near the turbine. The 
turbine pits are connected one with the other by hori- 
zontal culverts (Fig. 13), permitting passage from 
one turbine to the other. These culverts, besides, 
would be serviceable during the boring of the shafts, 
enabling operations to be started either from above 
or from below, and for the removal of material. The 
dimensions of the pit have been minimised as far as 
consistent with the necessity for allowing sufficient 
room for raising the motor in pieces in the event of 
repairs being required. Although a turbine of 5000 
horse-power may run in the pit, its greatest diameter 
is only 12ft., and there is nothing in the pit which 
could not be taken apart. 

This plant closely resembles the Assling-Sava tur- 
bines described in ENGINEERING of 28th August and 
11th September (vol. lii., p. 307). The turbine wheels 
are in this project also axial-flow wheels. The driving 
wheel (G, Fig. 1) is keyed on to the shaft, and is sup- 
ported by a conical ring of two pieces, The buckets 
of this wheel are made in such a way that the wheel 
may run even in the backed-up water of the tail-race 
without great loss of efficiency. The guiding wheel 
G! is placed in a bed-ring 4, bedded in concrete 
and bolted to the turbine chamber F,. This 
chamber consists of two parts, the upper fitted 
with a stuffing-box, through which the regulating 
tube passes. The cast-iron box Hy, is intended 
to take up the lateral pressure of the water to the 
right side of the turbine. If the vertical shaft were 
made of solid steel, its diameter would be 144 in., 
5000 horse-power being transmitted while running at 
125 revolutions. It would be preferable to make the 
shaft hollow of compressed cast steel, as its weight 
would thereby be considerably lessened. The shaft 
consists of several pieces, which are connected together 
by bolts and a cross-key. The shaft is guided above 
the guiding wheel by a sleeve (I, Fig. 1), in which are 
inserted five strips of lignum-vite, fitted on their 
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THE UTILISATION OF THE FALLS OF NIAGARA. 
DESIGN BY MESSRS. GANZ AND CO., BUDA-PEST. 
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| outer sides to take up the pressure of three steel ad- 
justing screws. This is the same design as in the 
Assling-Sava plant. The shafts above the turbine run 
in guiding bearings as shown in Fig. 9. In the 
concrete are bedded the two [ irons K K, pro- 
jecting very slightly into the pit, so that the 
space for fitting up the turbine may not be obstructed. 
The cross-girders K, K, are screwed to the main beams 
by angle irons. The crossbeam K:, as well as the 
bearing proper, are (as shown on Figs. 1 and 2) in two 
parts to be easily taken off. The bearings have an 
inner diameter of 144 in., but are otherwise of the 
same construction as we described in our issue of 
September 11 (page 307, vol. lii.). 

The dynamo is placed above the floor of the dynamo- 
;room to be easily accessible. The magnet wheel 
|L is fixed on the shaft 16 in. in diameter by a 
| conical ring and keys. Two strong rings, each in two 

halves, L,, support the induction coils and are fixed 

on to the large cast-iron supports L,. The big hori- 
| zontal frame L, rests on these supports L,, bearing the 
shaft and all parts connected with it. The two sup- 
ports L, are tied to the foundation by strong screws 
16 ft. long. Inner stairs lead to the frame L, and to 
the gallery, where the bearing of the turbine rests. 

The weight of the shafts, of the magnet wheel, of 
the running wheel, and of other parts suspended on 
the shaft, and finally the axial pressure of the water 
exerted on the blades of the running wheel, Messrs. 
Ganz and Co. calculate as totalling 125 tons. This 
load is suspended on a shaft running at 125 revolutions. 
To secure the shaft in a reliable way Messrs. Ganz 
and Co. have chosen the construction shown on Figs. 
1] and 12, annexed, which is in part the same as exe- 
cuted for Assling-Sava and illustrated by us in Figs. 
16 and 18 in our issue of September11. A bell-shaped 
cap A, Fig. 11, adjustable by nuts B, B, runs on a 
gun-metal ring C, and is keyed on the shaft. Three 
eccentric grooves cut in the ring are connected 
with a pipe, into which a small pump forces 
| oil. Thus the supporting surfaces are converted into 
|@ fluid bearing. The space D is for cooling water, 
| Should it be necessary. For the enormous load of the 
| shaft of the Niagara turbines this bearing alone is not 
| sufficient. To assist the bell-shaped cap A restin 
|on a fixed frame, there are two other caps A, — 
| Ag above A of similar design, but running on 
| hydraulic plungers. The water from the accumulators 
}enters through the pipes T, and T,. The upward 
| pressure exerted upon the difference of the areas of the 
| circular N N is intended to raise the plunger and the 
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cap. The lubricating of the caps A,and A, is the 
same as in the caseof the cap A. Although this bear- 
ing is quite sufficient to carry the whole load of the 
shaft, Messrs. Ganz give increased surety by employing 
also the hydraulic tail-race piston M (Figs. 1 and 2), as 
illustrated by us in our issue of September 11. To get 
the necessary pressure of water for the hydraulic tail- 
race pistons (for the upper bel!-:haped cap3 are served 
by the accumulators A, A, Figs. 13 and 15), they are fed 
by the pumps D by means of the dynamo B and the 
countershaft C. Means are provided to collect and 
clean the oil from all shaft bearings. Details of this 
arrangement are shown in Fig. 11. All oil descends 
to the vessel M, (Fig. 1), divided into two sections by 
a vertical partition wall. The oil entersat the bottom 
of one of these parts, and flows over the partition into 
the second, leaving behind any impurities. A special 
suction pump N, (Fig. 1), driven by a hydromotor, 
pumps the oil into the filter x, (Fig. 3), where the oil 
is cleaned by two layers of cotton and used again. 

As shown in Fig. 13, the level of the tail-race of the 
various turbines is intended to have a slope of 7 to 
1000, according to the slope of the maintunnel. A 
similar slope is given to the tail-race of all and each 
turbine into the main tunnel. 

Under the bucket wheels space must be provided for 
examining and cleaning the buckets of the wheels, 
To admit of the shutting off of the water, this space 
is fitted with the sluice O, Figs. 1, 4, and 5. The 
gates are of wood and guided by slots formed of 
channel iron on edge, and secured in the wall. The 
hoisting gear of each gate consists of two hydraulic 
cylinders secured in the concrete, and fed by the 
accumulators already mentioned. An apparatus fixed 
in the turbine chamber serves to govern the gate. 
After lowering the gate, the water may be pumped 
out by an ejector. The exciting current is taken 
from a separate continuous current exciter Q (Fig. 1) 
driven by bevel wheels P from the turbine shaft, 
developing 100 horse-power while running at 300 revo- 
lutions. 

In Fig. 5 is shown the ground plan of the guide 
wheel; the channels are divided into four groups, form- 
ing on their upper end a saddle, as shown in Fig. 1, 
the sides of which inclose a right angle. Ou this 
saddie is located a valve R, keyed on to the protecting 
tube T by four brass bolts and adjustable by screws 
in vertical direction. These screws permit the regu- 
lating at will of the distance between the guiding wheel 
and valve R. The protecting tube may be turned on 
a brass spur ring. Near the stuffing-box H, the tube 
has a funnel-shaped prolongment, in order to counter- 
balance somewhat the great pressure the water exerts 
on the valve. By turning the tube as wellas the valve 
the buckets of the guiding wheel may be opened or 
closed from nil to full. The tube is guided above by 
the box S, supporting the toothed sector S;, operated 
by the single-acting cylinder S,, Fig. 6, and its rack. 
- The cylinders are connected one with the other by 
strong horizontal frames resting backward on the liner 
of the pit. These cylinders receive their feed water 
from the same accumulators that feed also the tail-race 
piston. 

The governing of these cylinders is operated by an 
apparatus receiving its motion from the centrifugal 
governor. The governor T is driven by bevel wheels 
from the shaft of the exciter. The distributor T\, 
Fig. 10, is operated by reversing levers U, from the 
governor T, and is connected by pipes with the 
cylinders S,. The regulator has to move only the dis- 
tributor T), Fig. 10, which permits the water of the 
accumulator to enter either into the one or the other 
cylinder, driving thus the rack and the protecting 
tube. The shaft U is connected with the connecting 
tube by two toothed segments U,, being at the same 
time geared with the bevel wheels Uy, shaft U;, gear 
U,, and the rack U;. This mode of connection permits 
the centrifugal governor to remain in a certain posi- 
tion, without oscillating until the moment when its 
velocity is altered. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 10, 1892. 

Tue breaking up of the beam combination a few 
days ago was a surprise to the entire trade, and will 
be welcome news to a large number of buyers who 
have contracts to place between now and Aprill. A 
large amount of structural material will be wanted, 
and the break comes just in time to save buyers of 
material a good deal of money. Quotations have been 
3,', cents per pound. Selling prices to-day are2.40. The 
causes of the break are only partly understood. It was 
supposed that this organisation of all others would 
be able to withstand internal dissensions and 
external attacks, but it seems that it has gone 
the way of a good many other combinations for 
like purposes. ‘The query now is, will the rail 
combination last? It certainly will, for several 
reasons, chief of which is that there is no such margin 
in rails at 30 dols. as there was in beams at 3.10 dols. 
The Illinois Railmill Company has booked a number of 
large orders within the past few days, and telegraphic 





rumours to-day from the west show that orders for 
20,000 or 30,000 tons will be placed this week. Several 
railroads are to be built in the south-west, and rails 
will be contracted for for those requirements this 
month. Several short lines will be built in the Lake 
Superior region, and orders for those requirements 
will also be placed soon. The iron market is rather 
dull in all other directions. The heavy production of 
crude iron continues, and the merchant iron, sheet 
and plate iron miils are all doing a good bus‘ness, 
though nowhere is there such a demand as to permit a 
hardening of prices. Steel billets are quoted at 25 dols. 
at Pittsburg, and 26 dols. to 26.50 dols. at Eastern 
Point. Nails are 1.55 to 1.65 at seaboard. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Not a single transaction 
was recorded in the pig-iron market last Thursday fore- 
noon; in the afternoon, however, a fair amount of busi- 
ness was done in hematite iron at rather easier prices, 
which closed 1d. per ton down. Only one transaction 
took place in Cleveland iron, which also closed 1d. per 
ton cheaper. For the seventh market day in succession 
there was not any business reported in respect of Scotch 
warrant iron, the syndicate of holders being still un- 
willing to allow the cash price to go below 43s. per ton 
Some interest was occasioned by the presence of a repre- 
sentative from London of the syndicate in Scotch 
iron, and some speculation was created as to the reason 
for his visit, some members of the ‘“‘ring” holding 
that the new Pig Iron Warrant Bill was the cause, 
while others hoped that the syndicate might come to 
some arrangement, and set Scotch iron free for ordinary 
dealing. At the close of the market the settlement prices 
were—Scotch iron, 48s, per ton; Cleveland, 35s. 74d. ; 
hematite iron, 45s. Gd. per ton. A quiet business was 
done in the warrant market on Friday, and easier prices 
were accepted in the forenoon, but a firm tone set in 
during the afternoon. Scotch store iron was again neg- 
lected, and the week closed without a single transaction 
in it having been reported ; in fact, there were only two 
transactions during the preceding fortnight, one on the 
1st and the other on the 2nd of February. Hematite 
iron was fairly active, and in the forenoon the quotations 
were ld. per ton lower, but that decline was recovered 
in the afternoon. A fair amount of Cleveland iron also 
changed hands, prices closing Id. per ton down on the day. 
It was rumoured during the day that the London syndi- 
cate had offered to lend a large number of Scotch war- 
rants so as to liberate the market from the existing 
stagnation, but the offer did not meet with acceptance in 
any quarter, the only liberation that would answer the 
requirements being that those who hold the warrants 
should part with them outright. It is said that the 
sooner they face that course the better it will be for 
all concerned—not least for themselves. The closing 
settlement prices were— Scotch iron, 43s. per ton ; Cleve- 
land, 35s. Gd. ; hematite iron, 45s. 6d. per ton. During 
the forenoon of Monday there was a firmer feeling 
amongst sellers in the warrant market, but no business 
was done either in Scotch or Cleveland pigs. The 
latter were quoted nominally higher. Several small 
lets of hematite iron changed hands at about Friday’s 
prices. The market opened with a firm appearance 
in the afternoon, when hematite iron was more 
ressed, and closed $d. per ton down on the day. Cleve- 
and iron was held very strong, and closed 14d. per ton 
dearer on the day. At the close the settlement prices 
were—Scotch iron, 43s. per ton; Cleveland, 35s. 74d. ; 
hematite iron, 45s. 6d. per ton. Tuesday’s market was 
very dull in the forenoon, and a very small amount of 
business was done, only some 1500 tons changing hands 
altogether, at little or no variation in values. There did 
not appear a very strong undertone, and values seemed to 
be maintained only by constant pegging. No special 
feature characterised the market in the afternoon, and 
values hardly moved. Rightly or wrongly, brokers 
seemed to be waiting some new development in connec- 
tion with the lock-up of Scotch warrants. The settlement 
rices at the close were—Scotch iron, 43s. per ton ; Cleve- 
and, 35s. 74d.; hematite iron, 45s. 6d. per ton. It 
was stated in the course of the day that since 
January 1 the stock of Scotch iron in makers’ hands 
had increased to the extent of fully 30,000 tons—rather 
a serious increase alike for the makers and the syndicate. 
The market for Cleveland and hematite iron was active 
this forenoon, and a shade firmer as regards the latter, 
some 7000 or 8000 tons of which changed hands, but 
without affecting the market to any extent. Business in 
the afternoon was duller, and prices tended downwards. 
The following are the prices of several special brands of 
makers’ iron, No. 1: Clyde and Gartsherrie, 50s, 6d. per 
ton; Summerlee, 51s.; Langloan, 51s. 6d.; Calder, 53s.; 
Coltness, 54s. 6d.; Glengarnock (shipped at Ardrossan), 
54s. 6d.; Shotts (shipped at Leith), 55s.; Carron (shipped 
at Grangemouth), 55s. 6d. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 7789 tons, 
as compared with 4418 tons in the corresponding week 
of last year. They included 795 tons for the United 
States, 235 tons for Australia, 810 tons for Italy, 340 
tons for China and Japan, smaller quantities for other 
countries, and 4711 tons coastwise. 
furnaces in actual operation, as against six at this time 
last year, and 90 two years ago. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 503,820 tons, as compared with 
504,330 tons yesterday week, thus showing for the week 
a decrease amounting to 510 tons. 


Losses by the London Pig Iron Syndicate.-—The Scotch 
warrants, which have been held by the London syndicate 


There are 77 blast | Th 





for the past ten to eleven months, have cost them for 
storage, inter. st, &c., about 6000/. permonth. While they 
bought the iron at from fully 47s. down to 42s. 3d. per ton, 
they cannot now secure buyers for it at 43s. per ton. No 
doubt they madea large sum out of cornering the ‘‘ bears,” 
but that is believed to have been lost long ago, and now 
nothing but payments and loss on sales stare them in 
the face. The value in the stock by the last reduction in 

tice was lowered to the extent of 100,000/.—a serious 
oss even if the iron could be sold at 43s. per ton. 


Edinburgh Water Supply: Prevention of Waste.— 
Messrs. J. and A. Leslie, engineers to the Edinburgh and 
District Water Trust, have prepared a report to the 
Works Committee on the prevention of waste, in terms of 
aremit made them. ‘They state that since the introduc- 
tion of night inspection the consumption of water per 
head per day for domestic purposes has been reduced by 
2.77 gallons, and they suggest that the number of the 
staff should be increased, so as to overtake the inspection 
of the whole district once in six months. They are of 
opinion that the adoption of the Deacon meter or other 
approved waste-detecting apparatus would be beneficial, 
but it would necessitate considerable alterations on the 
present system of distribution, and consequent cutting 
up of the causeway. The cost of dividing off about one- 
third of the whole of the compulsory area and making the 
necessary alterations on the pipes and valves they esti- 
mate at 5000/., while an additional 2000/. would be re- 
quired for providing and fixing sixty Deacon meters. 
They also estimate the cost of intreducing the Deacon 
meter over the whole area of supply—the work being 
spread over three years—at an increase of 830/. over the 
present cost of inspection for the first year, an increase of 
24431. for the second year, and of 4056/. for the third year. 
Dealing with faulty and defective apparatus they state 
that 3990 ball-cocks, 3593 cisterns, and 204 flush cisterns, 
6228 water-closets, 9456 cisterns not provided with a 
limited flush, and 2074 faulty draw-off taps require to be 
renewed, and they estimate the cost of replacing these at 
300,000/. for the whole district of supply. 


New Shipbuilding Contracts.—Messrs. David J. Dunlop 
and Co., Port-Glasgow, have contracted to build and 
engine a steel screw steamer of about 900 tons register, 
for Messrs. William Sloan and Co., Glasgow. She is to 
be a duplicate of the Humber which was built by the same 
tirm in 1889, and was wrecked recently at Linney Head. 
The new steamer will be supplied with triple-expansion 
engines to give a high rate of speed, and will be em- 
ployed in the passenger service between Glasgow 
and Bristol. Messrs. Thomson and Co., Grangemouth, 
have placed an order with Messrs. Russell and Co., 
Greenock and Port-Glasgow, for a four-masted sailing 
ship of 300 tons, builders’ measurement. Messss. Mur- 
doch and Murray, also of Port-Glasgow, have contracted 
to build a composite screw steamer for the colonial pas- 
senger trade. She will be built to the highest class at 
Lloyd’s. The same firm have also contracted to build 
two steel screw steamers for the coasting trade. 
The engines of the three vessels will be supplied by 
Glasgow firms. Messrs. A. Rodger and Co., Port- 
Clasgow (an off-shoot from Russell’s firm), have secured 
an order from Messrs. Thomas Williams and Co., Liver- 
pool, to build for them a steel sailing ship of about 1700 
tons register. She is to be named the Cambrian Hills, 
and is to be ready about August orSeptember. The same 
firm have also contracted to build for Messrs. James 
Cornfoot and Co., Glasgow, a steel sailing ship of 1800 
tons. The contract price of this vessel ig said to te 101. 5s, 
per ton. 

Important Ship-Surveying Appointment.—Mr. W. T. 
Courtier-Dutton, of Lloyd’s Registry, Newcastle, and 
formerly principal surveyor to the late Liverpool Under- 
writers’ Registry at Glasgow, has been appointed to the 
responsible position of chief surveyor to the British Cor- 
poration for the Survey and Registry of Shipping, and 
will shortly leave‘Tyneside to take up his new duties at 
head-quarters in Glasgow. 


Valuation Appeal.—The Steel Company of Scotland 
bave raised an appeal in the Court of Session against the 
valuation of their Hallside Works, Newton. The assessor 
fixed the valuation at 12,000/., which the County Valua- 
tion Committee for the Middle Ward of Lanarkshire 
reduced to 11,000/., as against the company’s own valua- 
tion of 5469/. 


Production at Parkhead Stecl Works.—It has just been 
stated that Messrs, William Beardmore and Co.’s steel 
works at Parkhead, Glasgow, are now producing 7000 
tons of finished steel per month, and that F som are doing so 
under conditions exceptionally free from accidents or 
breakages. 


The Electric Station for Dundee.—In the Burgh Court 
Room, Dundee, yesterday afternoon the piece of ground, 
consisting of 56 poles 22 yards, at the east end of the Old 
Cattle Market, belonging to the city and community of 
Dundee, with a frontage to Dudhope Crescent-road of 
about 864 ft., was exposed to public sale by way of annual 
feu-duty. The upset EE was fixed at 2/. per pole, or 
1131. 9s. 1d. of gid eu-duty. Dr. Thornton purchased 
the ground at the upset price for the Dundee Gas Com- 
missioners, who are to build an electrical station on it to 
supply an area in the centre of the city with electric light. 
e Gas Commissioners are to proceed with the erection 
of the installation as soon as the specifications and plans 
are prepared. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Coal Question.—Two important questions in con- 
nection with the coal trade are now under local consider- 
ation ; the first with reference to the stoppage, and the 
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second as to the punishment of the colliery masters who 
have ‘* under-contracted.” All the largest consumers of 
fuel in the district either own their own pits, or are 
guaranteed supplies under contracts. There is an air of 
indifference as to the threatened interruption of coal 
supplies which can only be accounted for by the fact 
that arrangements are in progress for dealing with 
the difficulty. The small manufacturers are those 
who will be most inconvenienced. As to the punish- 


ment of the offending coalmasters by the men de- |}, 


manding an advance of 20 per cent. where the con- 
tracts at 8s. 6d. per 20 cwt. of steam coal have been 
placed, the matter is not to be allowed to drop, and ina 
few days it will be discussed at a conference between Mr. 
Pickard and the Yorkshire Coalmasters’ Association. It 
is alleged that the same cause which ran’down the price 
of steam coal is alsorunning down that of house coal. The 
fact that so large a demand for steam coal has to be met, 
necessitates the drawing of a correspondingly large ton- 
nage of house coal, which, being thrown on the market, 
is having its natural effect of creating a downward 
tendency in prices, and this cannot be resisted. Compe- 
— and undercutting are the foundation of the diffi- 
culties. 


Application of the Microscope to the Examination of 
Steel.—This was the subject of an address in Sheffield b 
Professor Arnold. He referred to the valuable wor 
done in this direction by Dr. Sorby some years ago, and 
he urged the desirability of members of the Microscopical 
Society taking up the matter now. Steel and iron sec- 
tions were shown under the glass. 


The New Railway from Kirkheaton to Wortley —The 
London and North-Western Company, in estimating the 

robable cost of this extension from the company’s 
Fiuddersfield and Manchester line at Kirkheaton to its 
termination at Wortley, by a junction with the Leeds 
and Dewsbury Railway, say the length will be 13 miles 
2 furlongs 7 chains, and the cost of construction 893,9032., 
and including a subsidiary line of six furlongs between 
Buston and Wortley, 920,2702. The land will cost 
250,173/. ; stations, 100,000/.; tunnels, 100,720/.; and cut- 
eg and earthworks, 171,434. The estimated sum that 
will be expended on viaducts between Kirkheaton and 
Wortley is 38,600/., on bridges 113,450/., and the amount 
allowed for contingencies on the whole scheme is 60,917/. 


Iron and Steel.—The — trade of the district is 
very flat, and prices still have a downward tendency in 
sympathy with the Scotch market, but in manufactured 
descriptions business shows a slight improvement. Best 
and medium makes of bar are moving off more freely, 
both on home and export account, but excepting for 
colliery purposes, the call for sheets is light. e houses 
employed on Government contracts, armour-plates, guns, 
forgings, &c., continue very busy, and it is believed that 
recent questions in Parliament will have the effect of 
insuring further contracts when those in hand are com- 
pleted. Guaranteed makes of Bessemer billets and slabs 
are procurable at 5/. 12s. 6d. per ton, but it is not impro- 
bable that.more money will be demanded in the course of 
a few days, owing to the stiff call for all classes of railway 
material. Engine tyres are quoted 12/. 10s. per ton 
upwards, carriage and wagon axles and springs 10/., and 
axles 6/. 10s. Some good orders are again to hand from 
the United States and Canada for highest qualities of 
crucible cast steel, andthe home market also gives signs 
of improvement, 





NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—The directors of this company have 
decided to petition against a Bill deposited by the Bute 
Docks Company for the construction of a new dock, as 
they consider that some of the provisions of the Bill will 
injuriously affect Taff Vale interests. In the course of 
the second half of 1891 the company expended 25,045/. 
for additional working stock. The aggregate outlay for 
working stock was accordingly carried at the close of 
1891 to 540,0117. In the 25,0547. expended for additional 
working stock in the second half of 1891, six tank loco- 
motives figured for 14,025/. At the close of 1891 the 
company owned 189 locomotives, 109 tenders, 250 vehicles 
used in the coaching department, and 2575 trucks and 
carriages used in the conveyance of merchandise and 
minerals. The cost of locomotive power in the second 
half of last year was 75,555/., as compared with 73,9857. in 
the corresponding period of 1890. The aggregate distance 
run by trains in the second half of last year was 1,794,025 
miles, as compared with 1,657,250 milesin thecorresponding 
period of 1890. The amount expended in the maintenance 
of permanent way, works, and stations in the second half 
of last year was 25,603/., as compares with 24,7731. in the 
corresponding period of 1890. The length of line main- 
tained in the second half of last year was 229 miles 53} 
chains. In this mileage six lines figured for 9 chains, five 
lines for 23 chains, four lines for 12 miles 37 chains, three 
lines for 12 miles 49 chains, two lines for 44 miles 66 chains, 
single line for 48 miles 304 chains, and sidings for 115 
miles 79 chains. The gross receipts in the second half of 
last year were 367,110/., as compared with 349,197/. in the 
corresponding period of 1890. To these totals mineral 
traffic contributed 243,408. and 248,703/, respectively. 


Rhondda and Swansea Bay Railway.—An agreement 
has been concluded with the Post Office authorities for 
the conveyance of mails over the railway from Aberavon 
to the Rhondda Valley. A new colliery is about to be 
opened adjacent to the company’s line at Cymmer, and 
coal has also been struck in new sinkings at Abergwynti. 
The Port Talbot Dock Company is contemplating various 
improvements in its coa’-shipping facilities by providing 
modern hydraulic appliances, &c. As the outcome of the 
proceedings in Parliament last session, the directors have 





deposited a Bill, the main object of which is to obtain 
direct and independent access to Swansea by a bridge 
across the Neath. 


Doulais Iron Company.—The progress of the new 
works of the Dowlais Iron Company on the East Moors, 
Cardiff, is satisfactory. Besides two furnaces already in 
full operation a third is completed, and can at any time 
be blownin. The Siemens Steel Works are also completed. 
It isexpected thatthe new works will eventually empluy 
00 men. 


Cardiff.—The steam coal trade has been quiet, the best 
descriptions have made 13s. to 13s. 6d. per ton, while dry 
coal has ranged from 12s. to 12s. 6d. per ton. House- 
hold coal has been in good demand; No. 3 Rhondda 
large has made 13s. 3d. to 13s. 6d. per ton. Coke has 
sustained a recent improvement ; foundry qualities have 
made 19s. to 20s.; a furnace ditto 17s. 6d. to 18s. per 
ton. Iron ore has shown little change. 


Albion Steam Coal Company, Limited.—The directors of 
this company have issued their first report, covering a 
period of nine months ending December 31. The directors 
report a balance of 31,557/. available for dividend, and 
they recommend a distribution at the rate of 10 per cent. 
= annum on the shares of the company, which is the 

argest rate allowed by the articles of association until all 
the debentures are paid off. 


The ‘‘ Sirius.”—The new cruiser Sirius made her gun 
trials off Plymouth on Tuesday with satisfactory results, 
and subsequently some experiments were carried out with 
the view of testing the turning qualities of the vessel. 
On the conclusion of the gun trials the Sirius returned to 
Plymouth Sound, in order that her torpedo tubes might 
be tested by discharging Whiteheads. 


Gas at Cardiff.—The directors of the Cardiff Gaslight 
and Coke Company report a profit of 10,9917. for the 
second half of 1891, as compared with 9902/. in the corre- 
sponding period of 1890. Owing to the continually 
increasing demand for gas, the directors are compelled to 
immediately extend the manufacturing and storage plant 
at Grangetown. 


The Bute Docks.—The half-yearly meeting of this com- 
per was held at the company’s offices, Westminster, on 

hursday, Lord E. Talbot in the chair. The accounts 
presented showed a balance of 23,480/. available for 
dividend upon the ordinary share capital, after provision 
had been made for fixed charges. Out of this balance a 
dividend was declared at the rate of 2} per cent. per 
annum, leaving 1551/. to be carried forward. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was small and little business was done. The 
engineers’ strike and the unsatisfactory state of affairs in 
the Durham coal trade tend to depress the market, and 
the outlook for the future is anything but encouraging. 
Quotations for warrants continue low, and this of course 
has a detrimental effect upon prices generally. Nobody 
cares about doing business except for early delivery. 
Yesterday merchants asked 36s. for prompt f.o.b. deli- 
very of No. 3 g.m.b. Cleveland pig iron, and reported 
having sold at that figure, but buyers as a rule did not 
offer more than 35s. 9d. Makers still complained that the 
market quotations for the ruling quality were unprofit- 
able, anc stated that with the present cost of production 
they could not afford to sell at such figures. Some 
of them, however, it was said, were willing to do 
business at 36s. 6d. for early delivery of No. 3, 
but several of them asked 37s. and some rather more, 
No. 1 Cleveland pig was quoted 38s. 6d. The lower 
qualities were firm, grey forge and No. 4 foundry being 
about the same price as No. 3. Little or none of these 
qualities are in merchants’ hands, and consequently con- 
sumers have to purchase from producers who will not, as 
a rule, take less than 36s. for either quality. Middles- 
brough warrants were steady at 35s. 74d. cash buyers, 
but there was nothing doing in them. To-day the market 
was very quiet. A smal business was reported in No. 3 
at 35s. 104d., but most sellers held out for 36s, On the 
other hand, —— were very shy and were not inclined 
to give more than 35s. 9d., and some did not care about 
doing business at the last-mentioned figure. Middles- 
brough warrants fell to 35s. 6d. cash, which was the 
nominal closing quotation of buyers. The hematite pig- 
iron trade keeps pretty steady and firm. Mixed numbers 
of makers’ east coast brands are not easily obtained under 
47s. 6d. A rather better supply of Spanish ore is re- 
ported, but hematite makers still complain of the 
scarcity. Of this artic’e Rubio is 13s. ex ship Tees. 


Manufactured Iron and Steel.—With regard to these 
two important industries there is very little new to report. 
Next to no new business is being done, as producers, all 
of whom continue busy, will not reduce their quotations, 
and some of them in fact state that they cannot under- 
take to execute new orders before the end of April, and 
buyers do not care about placing contracts at present, 
regarding prospects as most uncertain. Rather less than 
the market rates, however, might be accepted for May- 
June delivery. Common iron bars are 5/. 10s. ; iron ship- 
plates and iron ship-angles, 5/. 5s. ; steel ship-plates, 61. ; 
and steel ship-angles, 5/. 17s. 6d.—all less 24 per cent. 
discount for cash. Steel rails continued very quiet, 
mee sections still being obtainable at 4/. net at makers’ 
works. 


The Coal and Coke Trade.—The fuel trade is very dull, 
and prices of coal are weak. On Newcastle Exchange 





best Northumbrian steam coal is quoted 9s. 6d. to 9s. 9d., 
and best Durham gas 8s. 3d. to 8s. 6d., both fo.b. The 
quotations for the latter quality are lower than they have 
been for some considerable time. There isa large supply 
of bunker coal, and prices are easy. Owing to the engi- 
neers’ strike a quantity of manufacturing coal has been 
thrown on the market, and quotations are merely nominal. 
The coal trade is steady. Here for qualities 13s. is 
still asked for delivery at Cleveland blast furnaces to the 
end of June, but buyers are not disposed to give any such 
price. Sellers, however, will not reduce their quotations, 
and in some cases consumers have been obliged to give 
this high figure for small quantities, but they will not 
enter into contracts for delivery over a period. 


The Engineers’ Dispute at Eston.—The dispute which 
has been in progress for some time at the Eston Steel 
Works in regard to the wages of the enginemen, crane- 
men, boilermen, and firemen has, by mutual agreement, 
been referred to arbitration, and Mr. Jeremiah Head, 
has consented to act as arbiter. The men object to 
the renewal of the wages sliding scale under which 
they have been ruled for the past two or three years, and 
demand to be placed under the engineering department 
as at other works, and to be paid at the rate of six shifts 
for five nights’ work. 








Tuer Conpitions oF Soaring Fiicut.—We have re- 
ceived a chart showing the area, velocity, angle of incli- 
nation, and horse-power required to sustain 1 lb. in hori- 
zontal flight by the use of a square aeroplane. The 
curves of this chart have been deduced in part from the 
result of the work of Mr. S. P. Langley, noticed by us on 
page 585 of our last volume, and will be found very useful 
to all engaged in the study of aérial flight. The chart 
can be obtained from Mr. C. W. Hastings, 204, La Salle- 
street, Chicago, U.S.A. Price, 75 cents. 





THE JUNIOR ENGINEERING SocreTy.—On the Ist inst. a 
party of members of this society visited the Perseverance 
Glass Works neneeran Mr. J. A. Curle, who showed 
the visitors round. The present works were built in 
1884. Bottle-blowing and making are exclusively carried 
on, and the class of work produced is druggist’s sundries 
and perfumery bottles up to one pint in capacity and in 
various colours—white, green, vegetable green, blue, 
amber, &c. The quantity of bottles capable of being 
produced per week is 220,000. The glass is melted 
in fireclay crucibles, shaped like the bottom portion 
of a skittle, each of which contains 5 cwt., and there 
are four of these in each furnace, of which there are 
seven. The various processes and operations in con- 
nection with the manufacture were seen and exhaus- 
tively explained by Mr. Cwle, to whom at the con- 
clusion of the visit a vote of thanks was passed. On 
the 12th inst. a meeting of the society took place when a 
ores on ‘The Gas Engine” was read by Mr. Ernest G. 

alker. 





Tue Nortu-EasterN Rattway ComMPpANY AND THE 
Hui Docks.—In connection with the proposed acquisi- 
tion of the old Hull Docks by the North-Eastern Railway 
Company, which was treated at some length in Enat- 
NEERING on January 29, it is instructive to obrerve that 
the company’s Bill for this purpose is threatened with 
opposition from at least one influential quarter outside 

ull itself. An important consideration in this matter 
is that if the railway company succeed in their project 
they will then, by reason of their wealth, be able in the 
first place to offer low rates and dues to shipowners, 
and in the second place, by competition, to bring 
down the charges of the existing Hull and Barnsle 
Docks. The result will, of course, for a time at all 
events, be beneficial to the users of the docks, the 
respective dock owners being left to take care of them- 
selves until, as is conceivable, they should cease fighting 
and make a compact under which the rates should not 
only not be further reduced, but possibly be raised. In 
the meanwhile, however, the lowering of charges would 
almost certainly draw a certain amount of shipping. 
to the Humber from other ports on the north-east 
coast, which to that extent would sustain loss. 
The Tyne and the Tees are thus materially inte- 
rested in this scheme, the authorities fearing that 
much of their trade may thereby be diverted ; that in 
fact vessels not bound simply for their ports will be 
tempted to Hull by reduced rates, the railway companies 
of course taking on their cargoes on such terms as will not 
neutralise the economy effected by unloading (or load- 
ing) at the docks, All this is conceivable enough, and it 
is not surprising that efforts are to be made to avert 
thedanger. Asa first step the Newcastle County Council 
have resolved to oo by all the means they possess 
this proposed purchase, and as they are well furnished 
with sinews of war they are likely to make a good stand 
—so far, at all events, as they may be allowed a locus 
standi. The fear that the acquisition would have a pre- 
judicial effect on the trade of the Tyne was frankly 
avowed, and at the same time it was clearly disclosed 
that apart from this project, Newcastle is restive under 
the domination of the North-Eastern Railway Company. 
That city is practically helpless in the hands of the com- 
pany for railway transit, and is beginning to anticipate 
the advent at no very distant date of another railway— 
the Midland, for instance—which may break down the 
monopoly of the North-Eastern. These incidents are 
agreeable signs of continued healthy commercial spirit 
and activity, and as the people of the North are not 
famous for turning back when once they have put their 
hands to the plough, no little advantage to commerce may 
eventually accrue from this project. 
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THE SCREW FERRY-BOAT “BREMEN.” 
CONSTRUCTED BY MESSRS. T. S. MARVEL AND CO, SHIPBUILDERS, NEWBURGH, N.Y., U.S.A. 
(For Description, see Page 222.) 














Fig. 11. Screw FERRY-BOAT ‘‘ BREMEN ;” UPPER SALOON, 
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AGENTS FOR “ENGINEERING.” 


Avstri4, Vienna: Lehmann and Wentzel, Kirntnerstrasee. 

EpINBURGH : John Menzies and Co., 12, Hanover-street. 

Francg, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31>is Boulevard Hausmann. 
rey Se _ Agence Havas, 8, Placede La Bourse. 

low. 

Gsrmany, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

Leipzig: F. A. Brockaus. 
Mulhouse: H. Stuckelberger. 

Guaseow: William Love. 

Iraty: U. Hoepli, Milan, and any Po office. 

LivERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

New SoutH WAxgs, SypnNgy: Turner and Henderson, 16 and 18, 
Hunter-street. 

QUEENSLAND + sae Brisbane: Gordon and Gotch. 

(NortH), Townsville: T. Willmett and Oo. 

RorrerDAM: H. A. Kramer and Son. 

Unirup Statss, New York: W. H. Wiley, 58, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

—. MELBOURNS: Melville, Mullen, and Slade, 262/264, Co! 








NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford 


Re THE “INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. BEAL ) Friday, the 4th day of December, 1891, 
Regr. s between 
** ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, February 23rd, at 8 p.m. Papers tobe read with a view to 
discussion : ‘‘ The Bishop Rock Lighthouses,” by Mr. W. T. Doug- 
lass, A.K.C., M. Inst. C.E. ‘‘The Illumination by Gas of Tory 
Island Lighthouse, County Donegal,” by Mr. David C. Salmon, 
Assoc. M. Inst. C.K. The meeting will be adjourned at 9 p.m., 
when the President and Council will hold a reception in the 
libraries.—Students’ meeting, Friday, February 26th, at 7.30 p.m. 
Paper to be read: ‘‘The Construction and Efficiency of Loco- 
motive Boilers,” by Mr. G. H. Sheffield, Stud. Inst. C.E. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday evening, Feb- 
ruary 22nd, at 7.30 precisely, in the Hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough. Paper on 
** Draining Mines,” by Mr. Henry Davey, M.I.C.E., Westminster. 

THE CHARTERED INSTITUTE OF PaTENT AGENTS.—Wednesday, the 
24th instant, in the Arbitration-Room, 55 and 56, Chancery-lane, 
at 7,15 p.m. precisely. 1. To resume the discussion on Mr. Ellis’ 
and Mr. Newton’s papers. 2. To read and discuss a paper by Mr. 
J. Imray, Fellow, ‘‘On Provisional Protection.” 

PuysicaL Society.—February 26th. ‘‘On Modesof Representing 
Electromotive Forces and Currents in Diagrams,” by Professor S. 
P. Thompson, F.R.S. ‘‘On the Flexure of Long Pillars under 
their Own Weight,” by Professor Maurice FitzGerald, M.A. ‘On 
Choking Coils,” by Professor J. Perry, F.R.S. 

Society or Akts.—Tuesday, February 23rd, at 8 p.m., Applied 
Art Section: ‘Artistic Treatment of Jewellery: Jewel and 
Address Caskets,” by Mr. J. William Tonks. Sir Philip Cunliffe- 
Owen, K.C.B., K.C.M.G., C.I.E., will preside. Wednesday, Feb- 
ruary 24th, at 8 p.m., Ordinary Meeting: ‘‘ Ancient and Modern 
Art Pottery of Japan,” by Mr. Ernest Hart. Professor William 
Anderson, F.R.S., will preside. 

LIVERPOOL ENGINFERING Socipry.—Wednesday, February 24th, 
at the Royal Institution, Colquitt-street, at 8o’clock. Adjourned 
discussion upon the paper entitled: ‘‘ Engineers’ Tests for Iron 
Considered, and Suggestions for Standard Uniform Tests,” read 
by Mr. Thomas Morris, F.G.S., at the last meeting. 








the err Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fitto make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 
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GOVERNMENT MANUFACTURES AND 
PRIVATE TRADE. 

In our last issue we commented on some letters 
which had appeared in the Times above the signa- 
ture of ‘‘ Parlementaire,” in which the management 
of the Ordnance Factories was attacked in the 
matter of its unfair dealings with contractors and 
inventors. It is unfortunate that in attacks on the 
public service the mouths of those assailed are 
closed. There can be no official reply, except 
through the medium of statements in Parliament, 
and these the public has long since learned to mis- 
trust. The present case, however, is exceptional in 





this respect, that the late Director of Army Con- 
tracts has but recently retired, and has taken up the 
cudgels on behalf of the office in which he so lately 
served. In addition to this the Government de- 
partments have found unofficial champions in the 
press. We do not see, however, that anything 
which has been said weakens the main position 
taken by ‘‘ Parlementaire,” or would lead us to 
modify our previous remarks. 

Thetwo letters in the Times of Mr. Evan C. Nepean 
C.B., the late Director of Army Contracts, may be 
looked on, therefore, as equivalent to an official 
reply to ‘‘ Parlementaire’s” attack ; excepting in 
the important particular that they are untramelled 
by the clog of officialism. It may be concluded 
that Mr. Nepean would advance all he could in favour 
of a procedure in which he took so prominent a 
part. We may say at once his letters are eminently 
fair and straightforward ; nevertheless, they are 
open to criticism. In discussing a matter of this 
kind, it is very difficult to strip one’s mind of pre- 
judice, even when interest does not bias the judg- 
ment. Thereare so manysentimental considerations. 
Some sympathise with the men in the Government 
factories short of work, some with the unprotected 
inventors, some with the illused contractors ; some 
with the contractors’ employés, but none, it may 
safely be said, with the soulless Government de- 
partments. The proper course is to eschew senti- 
ment entirely, and to think only of the good of the 
State: letting the weakest go to the wall, if the wall 
be their proper position. That is the attitude we 
always endeavour to take, and so frequently do vio- 
lence to our own prejudices and inclinations. Hap- 
pily, it is the best policy for the State, as for indi- 
viduals, to act fairly, honourably, and, often, 
indulgently, towards all with whom it has dealings, 
and this is a fact which it would be well for all 
responsible for the working of our Government 
departments to constantly recognise. 

Mr. Nepean says that ‘‘ Parlementaire’s ” objec- 
tions to the unfair rivalry of thé ordnance factories 
are not applicable, as the factories are not con- 
sulted as to trade orders. The Government fac- 
tories possibly may not be ‘‘consulted,” but 
they are certainly important factors in settling the 
question, They are competitors with the con- 
tractors, and if they, by unfair means, get an advan- 
tage in the contest, the contractors have every 
reason to complain. If they complain with reason, 
and without redress, they will soon become dis- 
satisfied with the whole business and turn their 
attention to other matters. That this would be a 
great evil we take for granted is acknowledged ; 
indeed, the whole argument is based on this sup- 
position, and not upon any sentimental desire to 
benefit a certain section of the community at the 
expense of the rest. 

r. Nepean’s official reminiscences are very 
frank and instructive. He had been connected 
with the business of contracts since June, 1856 ; so 
that he came in with the ‘‘ new brooms” soon after 
the terrible shake up of the Crimean War. ‘‘ From 


o | 1871 to 1884,” he says, ‘‘the orders to the trade 


for ordnance and equipment were small in value; 
and bore no proportion to the orders given to the 
Government manufacturing departments. In 1884 


we had the first Nile campaign ; in 1885 the Suakin ~ 


expedition and the preparations for a European war 
for which eleven millions were voted. A year or two 
later loans for fortifications and Naval Defence Acts 
(the latter provided five millions for armaments) 
necessitated a trade if the demands were to be met 
within a reasonable time, as the ordnance factories 
and Sir W. G. Armstrong and Co. were already 
congested.” The late Director of Contracts’ artless 
allusion to our only private arsenal speaks volumes. 
‘*The years 1888, 1889, and 1890” he continues, 
‘* were years of great anxiety, ships and fortifications 
were without guns, guns lacked equipment, magazine 
rifles were in possession of the French and Germans, 
but we had none. Money was freely given. 
General Maitland, then Director-General of Ord- 
nance Factories, would not accept orders that he 
could not fulfil, and I, as Director of Contracts, 
had to procure the articles that were urgently 
wanted as best I could. The trade responded to 
the requests that were made to it, and entered in 
hearty goodwill into the work ; but it had to learn 
and the delays were enormous. .... . It is, of 
course, true that this state of things was brought 
about by the policy of 1871-84 of trusting entirely 
to Woolwich. I admit that freely.” 

We have made this somewhat lengthy extract 
from Mr. Nepean’s letter, because we look upon it 
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as one of the most instructive pieces of writing we 
have ever read. It is certainly as strong an argu- 
ment as has been brought forward in favour of 
private trade for the production of war material ; 
and yet it states only half the case. That the writer 
draws a different moral does not affect the facts, 
and we trust we may be excused for cutting the 
quotation short of the application Mr. Nepean puts 
forward. In his second letter he says: ‘*God 
help the country which embarks in a war trusting 
to what it is going to buy.” We note that pious 
exclamation for future use. It exactly expresses 
views we have often put forward, and we expect 
in future frequently to quote it with approbation, 
although here again we draw a different moral to 
that of its author. 

In the passages we have extracted we see a 
policy which aims at a monopoly of Government 
manufacture for ordnance and equipment in force 
for a period of thirteen years. Contractors were 
frozen out; private enterprise and invention was 
numbed. Woolwich had no rivals, and its officials 
pursued the even tenor of their way unvexed by 
outside competition. What was the result? The 
state of our ordnance fell behind to an alarming 
extent, and our naval armament was in so disgrace- 
ful a condition that a complete reconstruction be- 
came necessary. The facts are now beyond dispute. 
Then came ‘‘ the preparations for a European 
war,” with five millions to be spent in hot haste on 
armaments alone. This ‘‘ necessitated the develop- 
ment of atrade if the demands were to be met 
within reasonable time.” In short Government 
manufacture broke down when the stress came, 
and the outside resources of the nation lad been 
killed by neglect. We wonder, had this been fully 
realised by our then possible antagonists, whether 
the ‘‘ preparations for a European war’ would 
have been made without result. The next time 
complications arise we may have rivals with better 
organised intelligence departments. However, we 
had willing contractors then. In spite of the long 
period of neglect, ‘‘the trade responded and 
entered with hearty goodwill into the work.” Will 
the trade do so again if another like occasion arise? 
That will be too much to hope in face of the policy 
that has been pursued since the ‘‘ scare” subsided. 
The entering with hearty goodwill into the work 
necessitated the spending of many hundreds of 
thousands of pounds of private money. Nothing 
could have been more honeyed than the blandish- 
ments of high officials when the pinch was strong 
upon them, and they were face to face with the 
Nemesis of their former policy. The Government 
manufacture had broken down ; private sources of 
supply had been dried up. If war came there were 
French and German magazine rifles ; in heavy ord- 
nance, projectiles, and explosives we were far 
behind. It is wholesome now to recall these 
things. Yet in spite of this we are treading again 
the same senseless round, as if the time for sudden 
war, and rumours of war, had passed for ever with 
the last ‘‘ scare,” and our Army and Navy were to 
be maintained only asa part of the pageantry of a 
once military race. 

Mr. Nepean, in a part of his letter which we 
have not quoted, urges the past unpreparedness of 
both Government factories and private establish- 
ments as reason for increasing the former. ‘‘ The 
trade,” he says, ‘‘did not seem to be able to cope 
with the requirements ; there was nothing for it 
but to extend Woolwich.” Again, in his second 
letter, ‘‘I do not admit tke argument that private 
workshops are valuable aids in time of war, be- 
cause modern wars are brief and decisive ;” and 
then occurs the pious exclamation we have already 
quoted, ‘‘God help the country which embarks in 
war trusting to what it is going to buy.” What 
we should have, therefore, is a still more mammoth 
Woolwich. But will the country, in quiet times 
when no war scare looms, support a larger Wool- 
wich? It is claimed that the work can be done 
in a cheaper manner in Government factories. 
That has yet to be proved ; and it is a sinister fact 
that the official figures, by which light could be 
thrown on this matter, are suppressed. Mr. 
Bowles, writing from the House of Commons, says 
that rifles can now be made at Enfield for less than 
3l. 10s., while 5!. 10s. was the price paid to the trade. 
We should like to get an independent audit of that 
31. 10s. Are all items included? Has any charge 
been made for the costly failure which was only 
brought prominently before the public by the 
journalistic enterprise of the Times? or does the 
item include little more than labour and material ? 





It may be said that the Government establishment 
must exist in any case, and therefore many charges 
which the private manufacturer, with a profit to 
make, has to debit to the work should not be 
included. This is a fair argument as far as 
it fairly goes, but it is generally pushed to an 
unfair extent. After all, the fact that 5/. 10s. was 
formerly paid for a weapon which can now be made 
for 3l. 10s. does not prove the whole case. Could 
the rifle of equal quality now be sold by a private 
firm at a cheaper price? Mr. Nepean says, in 
speaking upon this subject of cost: ‘‘ Making 
every allowance for charges not now added, and 
for profits, it is impossible in many instances to 
account for the glaring discrepancies between 
factory and trade prices.” 

Doubtless that is true ‘‘in many instances.” 
There are greedy contractors, and inventors who 
set an inordinate value on the work of their brains. 
But in how many instances, and of what magni- 
tude? A question which brings us to the crucial 
point of this inquiry. It is easy to make outa 
specious case by taking only the facts on one 
side ; what is wanted is to treat the matter quan- 
titatively. Mr. Bowles says that 200,000/. would 
have been saved to the country had certain 
rifles been made at Enfield, instead of being 
given to contract. We doubt the soundness of 
his conclusion, but, for argument’s sake, we may 
accept the statement. Is there not a contra 
account ? Where the hundred thousand rifles were 
manufactured a like number could be made again. 
The country is richer in defence by that quantity. 
Further than this so many mechanies, draughts- 
men, foremen, and others had their minds turned 
to this branch of invention. That is another source 
of strength. The owners of the factory have to keep 
their machines employed, and will push abroad for 
customers. That again is a source of national wealth 
as well as of national safety. ‘‘ God help the country 
which embarks in war trusting to what it is going 
to buy,” isa wise saying, which we can hardly quote 
too often, but it is not wisdom to push a wise 
saying too far. Itis true of battle-ships, of big 
guns, and of all those things which take as long, 
or longer, to make than a modern war is likely to 
last. It is true of rifles, if the machinery for their 
production has to be made and the mechanics have 
to be instructed in their craft. But it is not true 
of small arms if the means for their production be 
at hand. 

The strength of this country is not to be found 
in our arsenals and dockyards alone, but exists 
in our pre-eminence as a nation of engineers. 
The operations of modern war are founded on 
applied mechanics. Woolwich or Portsmouth 
would be as impossible without a wide national 
basis as a modern arsenal in Venice equal to that 
of the Doges. If wekill the private trade England 
will no longer be the centre to which all military 
invention will gravitate. Other powers will usurp 
that distinction, and our loss in prestige will be a 
loss in power. 

Our military resources, as represented by the 
ability to produce war material, want organisation. 
Within recent years the Admiralty has taken one 
step in this direction by the registration of mer- 
chant vessels available in war time. Something of 
this kind should be done for all branches of manu- 
facture. The country will not vote money sufli- 
cient to keep the national establishments up to our 
national requirements. An apathy to danger is the 
price we are paying for the centuries of freedom 
from war in our land. It may be dear even for 
that great blessing. The Army and Navy are made 
the plaything of political factions, and a party cry 
of retrenchment is a reason for their neglect. The 
reverse is stated to be the case, but facts show other- 
wise. It is not only when war actually comes that 
preparedness is strength, but also in the diplo- 
matic negotiations which precede or threaten war. 
Who can doubt that in recent times, when we have 
been threatened, that we should have had either to 
fight or givein, had not our military resources been 
thrown into the scale. It is not only the arsenals 
and dockyards which count as military resources, 
but the private engineering factories all over the 
country, few of which, if wisely fostered, could not 
be turned to some useful account in the hour of 
need. It would be the endeavour of true states- 
manship to organise the whole engineering trade of 
the nation, so that it could be made available for 
public defence with the least possible delay. The 
tendency of those who control these matters has 
been too much opposed to this policy. 





THE HOME AND FOREIGN IRON 
TRADES. 

THE year 1891 has witnessed very notable changes 
in the relations of the home and foreign iron in- 
dustries. In Great Britain the trade has largely 
fallen away in every direction, production has. been 
greatly reduced, prices have materially declined, 
and the prospects of the future have deteriorated. 
In Germany both production and exports have in- 
creased, and prices have been tolerably well main- 
tained, while in Belgium production has been 
almost stationary, and an increase of exports in 
some descriptions has been counterbalanced by a 
decrease in others. The iron trade of ‘the United 
States has shown some remarkable fluctuations. 
The production of both pig iron and steel fell off 
considerably for the first six months of the year, 
but the second half of 1891 has witnessed a con- 
siderable revival, alike of production and prices. 
In France and other countries that produce mainly 
for their own requirements, there has not been 
much change to speak of, it being noted that 
orders for railway materials have been given out 
rather more sparingly than they were a year pre- 
viously. 

The collapse that has overtaken the iron trade in 
the two principal iron-producing countries is as- 
signed by some to over-producticn, by others to the 
comparative inflation of the last two or three years ; 
by others, again, to the loss of credit and confi- 
dence induced by the Argentine crisis and other 
speculative troubles. The production of both iron 
and steel within recent years has certainly been 
phenomenally large and increasing. The make of 
pig iron in the principal countries, in each of the 
years 1870, 1880, and 1890, compares as shown 
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It appears from this statement that the absolute 
increase of production between 1870 and 1880 was 
6,357,000 tons, as compared with an increase of 
7,838,000 in the following decennial period, but 
the percentage of increase had fallen from 61.9 in 
the first period to 47.1 per cent. in the second. 
The production of the United Kingdom in both 
periods does not compare favourably with that for 
other countries, and in the later period, especially 
the increase is so slight that it may almost be said 
that the trade had.remained in statu quo, although 
in the interval there were considerable variations 
in the quantities produced. It is, as might be 
expected, in the United States that the increase of 
production has been most striking. The increase 
in 1890 alone, over the previous year, was 
more than equal to the whole production of the 
country in 1868, and almost equal to the whole 
make of 1870. Of course this enormous advance 
was mainly due to the large demands made by the 
railway interest, and as these demands have varied 
considerably, as between one year and another, the 
make of pig iron in the United States is subject to 
greater fluctuation than that of any other country, 
in evidence of which it is only necessary to 
point to the fact that the make of the first six 
months of 1891 was more than a million tons 
under that of the corresponding period of the pre- 
vious year. 

Pig iron, however, is only the raw material of 
the finished products that come after it, either in 
the form of manufactured iron. or in one or other 
of the forms that are assumed by steel. It is 
remarkable, as regards the former, that it has not 
yet gone to the wall, nor even, on the whole, 
seriously declined, in spite of the general appre- 
hension entertained a few years ago that Bessemer 
and open-hearth steel were about to displace 
finished iron entirely. The quantities of finished 
iron produced in each of the years 1880 and 1890 
were as follow : 
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1880. 1890. 

1=1000 tons. 1=1000 tons. 
United Kingdom ‘ 2681 1923 
»  States.. ae we 2332 2820 
Germany os ee ee 1107 1454 
France .. oe ad a 1056 823 
Belgium on = as 493 506 
Totals .. “a 7669 7526 


It will be observed that if the other countries in 
the Table are separately considered, apart from our 
own, there would be a substantial increase over 
this interval, so that the puddling process, although 
long since believed to be condemned to extinction, 
continues to hold its own pretty well, absolutely, 
although, of course, relatively to the steelmaking 
processes it is in a decaying state. This is not to 
be wondered at, when we add that finished iron 
has almost ceased to be used for rails and plates— 
formerly its chief uses ; and that its main purposes 
now-a-days are angles, bars, rods, hoops, and similar 
requirements, most of them coming more or less 
within the category of blacksmith’s work, and 
representing small individual quantities. Of course, 
it need not hardly be added that in this country, 
and to a greater or less extent in other countries as 
well, a great deal of the plant formerly employed 
for the finished iron manufacture is now inoperative. 
Many works have been entirely dismantled, and 
even in cases where the manufactured iron formerly 
produced has been superseded by steel, it has gene- 
rally been found necessary to build, not only new 
furnaces and converters, with their accessory plant, 
but new rolling mills as well. This is not so much 
due to the fact that steel requires stronger ap- 
pliances, as to the fact that much larger quantities 
are generally being dealt with. 

It is in the Bessemer steel manufacture that the 
most notable advances have been made of recent 
years, next after pig iron, which may be regarded 
as the foundation industry. In order to show the 
advances made in this branch of the trade, the fol- 
lowing Table has been constructed on the same 
lines as that already given for pig iron : 
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In the case of Germany, there appears to be no 
distinction made between Bessemer and open- 
hearth steel in the official returns, so that the 
above figures, which apply to Bessemer steel only, 
so far as other countries are concerned, include also 
open-hearth steel in the Fatherland. Ofcourse, if 
the manufacture of open-hearth steel had been in- 
included in the Table generally, the results shown 
would have been even more remarkable. The fact 
is that of late years open-hearth steel, which is 
applied to nearly every important use except rails, 
has been making greater relative progress than Bes- 
semer steel, having received its most important 
stimulus from the almost complete displacement of 
iron for shipbuilding purposes. The development of 
Bessemer steel has been one of the most striking 
features of the iron and steel industries of the 
world during recent years. It will have been 
observed that, between 1870 and 1880, the in- 
creased production amounted to 2,914,000 tons, 
and that in the following ten years the increase 
amounted to 4,987,000 tons, so that the advance in 
the later period was nearly twice that of the 
earlier. This is almost tantamount to saying that 
in the later period the development of railways has 
been carried on to a much greater extent than in 
the earlier ; and, while this has no doubt been so, 
it is not without interest to remark that the pro- 
portion of the total quantity of Bessemer steel 
made in the world, that is now taken for railway 
urposes, is much less than it was a few years ago. 
n the United States nearly 95 per cent. of all the 
steel of this description made ten years ago was 
worked up into railway material, whereas to-day 
the proportion so used does not exceed 70 per cent. 

of the whole. 
The most notable feature of the recent course of 





the iron trade, next after the great increase of pro- 
duction, is the great advance that has occurred in 
the way of securing a larger yield from the same 
or, at any rate, a given plant. Large furnaces, 
large converters, large rolling mills, and heavy 
machinery, are as much the vogue to day as large 
steamers, large locomotives, and heavy railway 
trains. 

During the last few years there has been a 
remarkable diminution in the number of furnaces 
in blast in the United Kingdom, and in the 
average production of iron per furnace. The 
greatest production of pig iron that was ever 
attained in this country was 8,490,000 tons in 
1883, when 539 furnaces were in blast, thus giving 
an average output per furnace of 15,752 tons. In 
the following year the number of furnaces in 
blast fell to 475, and the number continued 
steadily to fall, until in 1888 it was only 421. 
With 1889 came the revival of the trade, the 
immediate effect of which was to cause 26 more 
furnaces to be put in blast than the number 
employed in the previous year. But in this, the 
second most productive year in the pig iron 
industry of the United Kingdom, the average 
number of furnaces at work was 92 less than in 
1883, the year of maximum output, although there 
was only a decrease of 245,000 tons in the quan- 
tity produced, as compared with that year. In 
1891 the number of furnaces working has been 
still farther reduced. The number actually 
operative at the end of June last was only 388, 
which is a decrease of 59 on the number employed 
in 1889. Then 388 furnaces were during the first 
half of the year, producing pig iron at the rate of 
about 20,000 tons per furnace per annum, which 
is an increase of nearly 50 per cent. on the average 
of 1883. 

It has been the same in other countries, especially 
in the United States and Germany, which are in 
advance of the other countries of the world in many 
metallurgical matters. The number of furnaces 
employed in the manufacture of pig iron is to-day 
much smaller than the number used a few years 
ago. This means, of course, that a much larger 
proportion of the total available plant is produc- 
tive, but a great part of this plant has become 
as obsolete, for all practical purposes, as the dodo 
and the megatherium. In iron works practice, as 
in steamship practice, it is necessary that the plant 
should be kept abreast of the times, or the financial 
results obtained will be equally unsatisfactory. 
Hence, the greater number of the furnaces now 
working in the United States are furnaces that 
have been erected or reconstructed within the last 
five or six years, with a larger cubical capacity, and 
a higher pressure of blast, so that their production, 
instead of being only 300 or 400 tons per week, as 
it used to be, now rises to an average, for certain 
leading districts, of over 1000 tons per furnace per 
week, and in certain special cases to over 2000 tons 
per week. The diminution in the number of fur- 
naces employed has been coincident with an advance 
of output per employé, or, in other words, with 
economy of labour at the blast furnaces. 

In the two countries already named, it is shown 
by numerous examples that the make of pig per 
workman employed at the furnaces is much larger 
than it used to be. The workmen at the furnaces 
of Germany produce fully 50 per cent. per man 
more than they did fifteen years ago, which has 
probably been the case in other European coun- 
tries, although the latter do not keep such full 
returns as do the German ironmasters. There are 
not such details available for the United Kingdom 
as would enable us to say how far this movement 
has proceeded here, but there can be no doubt 
that the general results obtained are, as in the 
other countries named, much more favourable 
than they were. The great majority of the British 
tlast furnaces now at work are doing twice the 
work they were capable of doing under the condi- 
tions and practice of twenty years ago. Bessemer 
converting plant, Siemens or other open-hearth 
furnaces, and rolling mill machinery have not been 
behind, so that the ordinary production of a well- 
regulated steel works to-day would have been 
deemed impossible only a generation since. 

The most hopeful characteristic of the trade of 
the future is this cheapening of the cost of produc- 
tion, and the impulse that it appears likely to give to 
the demands of the future. There is a widespread 
apprehension that the railway world will not hence- 
forth demand iron and steel on such a large scale 





as heretofore ; that it is practically impossible that 


the construction of new lines can be proceeded with 
to such an extent as they have been in the United 
States and other countries with a large railway 
mileage. There is probably some good reason for 
this view of the matter. The United States, how- 
ever, is not the only country that wants new rail- 
ways, and if American requirements were to be 
fully satisfied to-morrow, there are practically two 
continents, Asia and Africa, still untouched. These 
will be the ‘‘ happy hunting grounds” of English, 
German, and Belgian steel manufacturers in the 
future, and if the various countries and commu- 
nities interested in railway extension on these con- 
tinents, do not quite show the same untiring energy 
and buoyant confidence in the future that have been 
exhibited by the United States, they are neverthe- 
less likely to be exploited by others who can supply 
European and American experience, capital, and 
capacity. 





PRIVATE BILL LEGISLATION. 

Somewuat late in the day certain champions of 
the public welfare have awakened to the fact that 
electric underground railways are being energeti- 
cally promoted in the metropolis, and are accord- 
ingly now seeking to intervene, with the aid of the 
Government. The City and South London line has 
been an accomplished fact for some eighteen 
months, and only last session a new deep tunnel 
system, also to be worked by the new motive power, 
was authorised from the extreme west of London 
into the City. This year, as was pointed out in 
ENGINEERING on January 29, while extensions of 
both these railways are being asked for, other lines 
of a ltke character are projected for other parts of 
the metropolis. The scheme already carried out, 
and that sanctioned last session, were dealt with 
entirely on their own merits, regard being had only 
to practicability and to the interests and require- 
ments of the districts affected. The wider question 
of a general development of such systems, not 
alone in London, but in the country, was not 
raised. In the case of electric lighting, when 
schemes began to appear at Westminster, a special 
Parliamentary Committee was at once appointed to 
consider the subject from the point of view of 
public interest and the desirability of laying down 
some legislative principles to govern the general 
adoption of this method of lighting. Ina similar 
manner Parliament dealt with the question of the 
purchase of tramways by local authorities. If this 
policy were correct with respect to electric lighting 
and to tramways, it would seem equally so in 
regard to electric railways, but so far no action has 
been taken to deal with the matter from the stand- 
point of public interest generally, and the regula- 
tion of future underground electrically operated 
systems. Private Acts have been enacted, without 
regard to any but local considerations, and this 
fact naturally has encouraged other promoters to 
come forward with individual proposals. Prece- 
dents having been established, the four or five 
measures now before Parliament would in the 
ordinary course be treated in the same way ; 
but at this point—as we have observed, some- 
what late in the day—the wisdom of a more 
thorough consideration of the question, before more 
separate measures are passed, has occurred 
to certain members and other persons. It is ac- 
cordingly proposed that the House of Commons 
shall be moved to appoint a Special Committee to 
consider the best method of dealing with the elec- 
tric and cable railway schemes proposed to be sanc- 
tioned within the limits of the metropolis by Bills 
deposited for the present session, the Committee 
to report their opinion as to whether underground 
railways worked by electricity or cable traction are 
calculated to afford sufficient accommodation for 
present and future traffic ; as to whether any, and 
which, of the schemes propose satisfactory lines of 
route ; as to the terms and conditions under which 
the subsoil should be appropriated ; and whether 
any, and, if so, what schemes should be proceeded 
with during the present session. The County 
Council and the Corporation of London are under- 
stood to be in favour of an inquiry of this nature, 
and if it be adopted it will no doubt be of value in 
laying down at least some broad principles to be 
followed. It will be observed that the proposal is 
limited to London. This is possibly because no 
measures of this kind have yet come up from the 
provinces, but some will probably appear before 
long, and it will be well for the Committee, if 





appointed, to look beyond the metropolis, and 
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make some provision for the guidance of promoters 
of like projects elsewhere. 

Of the more important Bills for extending exist- 
ing or authorising new lines in London, mentioned 
in our previous article, one has been withdrawn in 
the interim, viz., that for constructing a railway 
from Waterloo, across the Thames by a new bridge 
to the Royal Exchange. For the rest only the 
Manchester, Sheffield, and Lincolnshire extension 
to London Bill need again be referred to at present. 
The opposition, so far from diminishing, is rather 
increasing, and during the interval a strong deputa- 
tion representing owners and occupiers of houses in 
Marylebone has interviewed the Parliamentary Com- 
mittee of the County Council, to obtain the support 
of that body, and the Committee have recommended 
the Council to oppose the Bill. The prospects of a 
stout contest are therefore improving. The Council 
are being urged to not merely obtain a locus standi 
on behalf of London, but to take up strong ground 
on the argument that the line to be taken by 
any new railway entering London ought to be 
decided by the municipal authorities with regard 
to the interests of London as a whole, and 
not determined by the railway company simply for 
its own advantage. A measure of public import- 
ance, which has not yet attracted much attention, is 
a Bill to enable the Metropolitan Railway Company 
to complete the Aylesbury and Rickmansworth 
Railway, by extensions of their own system. 
Among miscellaneous Bills affecting London may 
be mentioned one to enable the trustees of the 
Borough Market to borrow 100,0001. to enlarge and 
improve the market ; a Bill to authorise the St. 
Pancras Vestry to raise 360,000/. for the electric 
lighting of the parish—the period of redemption of 
the loan to be forty-two years—and to take posses- 
sion of certain abandoned pneumatic tubes for 
electric lighting purposes ; and the General Powers 
Bill of the County Council which proposes, inter 
alia, the construction of a bridge over Cromwell- 
road West, at a cost of 63,0001. Another proposal 
of this Bill is for the widening and improvement of 
Sandy’s-row and Middlesex-street, and this with 
the contribution to be made by the Council in 
respect of the continuation of the improvement to 
Bishopsgate-street Without by the Commissioners 
of Sewers, is estimated to cost 111,375!. The Bill 
relating to the Blackwall Tunnel is to extend from 
August next to August, 1894, the limit of time for 
the purchase of land in connection with the work. 

The Bills relating to railways in the country do 
not involve any very extensive works, but some of 
them do embody considerable financial operations. 
For example, the Midland Company’s Bill proposes 
to construct numerous small railways chiefly in 
Yorkshire, Lancashire, and Gloucester, to create 
preference stock to an amount not exceeding 
1,800,000/., and to raise debenture stock to an 
amount not exceeding 600,000/. The London and 
North-Western Company have two Bills providing 
for the raising of additional capital to the amount 
of 900,000/., and for the widening of parts of the 
Trent Valley Railway and for the construction of 
new lines or widenings in Warwickshire, Yorkshire, 
and Lancashire. The Great Northern Company 

romote a Bill to make extensions of the Leen 

alley Railway, to raise additional capital to the 
amount of 1,000,000/.; while the Barry Railway 
Company seek power to create new railways, a 
new dock and other works, and to raise capital 
to the amount of 450,000/. The company who 
obtained an Act last session for the construction of 
a new trunk line across the country from the east 
coast through Derbyshire and Lancashire to the 
west coast, come for power to make some slight 
extensions, and to purchase the North Sea Fisheries 
Harbour and Docks Company’s undertaking. In 
this connection it is interesting to note that the 
first contract for this important work has already 
been let (to the firm who have undertaken the con- 
struction of the Blackwall Tunnel), the section thus 
dealt with, including three viaducts and two 
tunnels, one of which is to be two miles in length. 
The Channel Tunnel Experimental Works Bill is, 
of course, again to the fore, and equally, of course, 
is again to be opposed by the Board of Trade. The 
Metropolitan Railway Company have deposited a 
Bill taking power to make agreements with the 
** Watkin Tower ” Company and the Metropolitan 
Construction Company to subscribe money towards 
the construction and maintenance of the works of 
those companies, to provide accommodation for the 
purposes of traftic, and for the interchange, develop- 
ment, &c., of traftic between the several companies. 





A scheme is promoted and has passed the prelimi- 
nary stages, to authorise the construction of a new 
dock and sea walls, and other improvements, at the 
Bute Docks, Cardiff, and the raising of additional 
share capital to the extent of 1,300,000/._ Another 
Bill proposes the incorporation of the Belfast City 
Central Station Railway Company and the con- 
struction of a general station and railways, the 
capital of the company to be a million sterling ; 
and while the London and North-Western and 
Lancashire and Yorkshire Railway Companies ask 
for authority to run steam vessels in connection with 
their systems between Fleetwood, Belfast, and Lon- 
donderry and the Isle of Man, the Lancashire and 
Yorkshire Company separately come for power to 
provide for the running of steamers between Fleet- 
wood, Liverpool, and Dublin. 

Among general Bills may be mentioned that 
of the National Telephone Company to carry 
telephone wires under public roads, subject, never- 
theless, to the consent and control and to the provi- 
sions for compensation, &c., in the proposed 
measure ; a Bill to authorise agreements between 
the Ward Electrical Car Company and_ local 
authorities with respect to the running of elec- 
trical carriages ; and a Bill, brought in on behalf 
of the Alexandra (Newport and South Wales) Docks 
and Railway Company, which contains a singular 
clause, viz., a proviso relieving the company and 
the Newport (Alexandra) Dock Company during 
the continuance of their lease from any liability for 
loss or damage or expense caused to or incurred by 
or claimed by merchants, shippers, owners of 
vessels, &c., by reason of delays or interruptions of 
labour at their docks and works occasioned by com- 
binations, demands, or strikes, or unauthorised 
interruption, restriction, or stoppage of work by 
persons whether in the employment of the com- 
pany or not in such employment. This very 
unusual proposal is likely, if persisted in, to arouse 
an interesting debate in the House of Commons 
before reaching Committee. 





MILITARY BALLOONING. 

CONSIDERING how long it is since the balloon was 
introduced, and how eagerly ‘‘ the votaries of the 
science of destruction ” clutch at every means by 
which they can attain their end, it is surprising 
that the balloon has not been more used in war. The 
siege of Paris first brought the subject prominently 
forward ; and here the question was forced to the 
front by the exigencies of the situation rather than 
the result of preconceived plans. Now, however, 
military ballooning has become a branch of the 
science of war, and has experts set apart for its 
study and practical development, so that its 
capabilities may be developed to the fullest extent. 
One of these experts is Mr. H. B. Jones, a 
lieutenant in the Royal Engineers, who has just 
delivered a very interesting lecture at the Royal 
United Service Institution, from which we propose 
to gather some facts. 

The first subject treated upon is the gas by which 
the balloon is inflated. Hot-air balloons are of 
course out of the question, and the choice lies 
between coal gas and hydrogen. The former has 
the advantages of cheapness, and that it is a com- 
mon industrial production in civilised countries. 
But in war cheapness must often give way, and 
dependence must not be placed on the ordinary 
course of peaceful civilisation. Coal gas has a lift- 
ing power of only 35 1b. per 1000 cubic feet, whilst 
1000 cubic feet of hydrogen will raise 60 lb. to 68 Ib., 
or nearly double as much. Of course war balloons 
are captive, and would only be let free on 
emergency. The cubic capacity of the English war 
balloon is 10,000 cubic feet, which the author con- 
siders the minimum. The French balloon is much 
larger—19,000 cubic feet. The English plan is to 
carry the gas in steel tubes, each of which weighs 
about 70 1b., and carries 120 cubic feet of hydrogen. 
Four wagons carry 140 tubes, and the total weight, 
including the wagons, is 9 tons. Gas can be made 
in the field. The Germans use a travelling gene- 
rator, which weighs about three tons. The hydrogen 
gas is made from zinc dust, mixed with hydrate 
of lime, and formed into cartridges. These are 
placed in a furnace, and subjected to a high tem- 
perature, and hydrogen is given off. At Chatham 
6 gallons of acid and 70 1b. of zine give 500 cubic 
feet of hydrogen. A margin has to be allowed 
over the theoretical quantities, and therefore to get 
17,000 cubic feet, the quantity carried compressed 
in the wagons by the other system, about 214 cwt. 








of zinc and 204 gallons of acid are required—equal 
to a total weight, allowing for waste, of about two 
tons of material. Iron may be used in place of 
zinc, but the gas obtained by its means is not so 
pure as that got from zine, and it is, therefore, not 
so light. Captain Espitallier says 8 or 9 kilos. of 
iron and acid are required per cubic metre of gas. 
This would give approximately 4} tons material for 
17,000 cubic feet. With regard to the respective 
advantages of carrying hydrogen in a compressed 
state in bottles, and making it on service, the 
author of the paper is of opinion that up to 20,000 
cubic feet the former plan is preferable. With a 
normal English balloon the whole process of pre- 
paring the balloon for an ascent takes from 15 to 
20 minutes, but if the gas had to be made on the 
spot it would take four hours. During the process 
of compression many impurities are got rid of. In 
the process of manufacture, also, a large amount of 
water is required. A further argument in favour 
of carrying gas is that leakage from the balloon can 
be made good without delay. A great point against 
hydrogen is its great diffusibility, which is two and 
a half times as great as coal gas ; and a very close 
material is therefore required for the balloon. 
Varnished silk is the usual thing, but the Germans 
use a cotton fabric, coated with india-rubber. The 
author simply says of the English practice: ‘‘ We 
use a different material, which I am not at liberty 
to discuss.” 

Weight of course is the great consideration after 
safety. The 10,000 ft. English balloon will lift 
650 1b., including its own weight. This may be 
made up as follows: Two light men=280]b., 
1500 ft. of rope=say 1001b. This leaves 270 lb. 
for the weight of the balloon and its fittings and 
the buoyancy required to make it rise and with- 
stand the force of the wind. The car is made of 
wicker-work, and weighs about 20 lb. Into the 
latter the balloon and most of the fittings will 
pack. The rope is of steel wire, in seven strands, 
each consisting of twelve wires and a strong core. 
It is in. in circumference, and weighs 1 oz. per 
foot. The breaking strain is one ton. In the 
centre of the rope there is an insulated wire 
for telephone work. The rope itself acts as a 
return wire. As the distance through which 
the message has to be sent never exceeds 500 
yards, the Siemens-Halske arrangement is used, 
and the use of a battery can thus be dispensed 
with. 

The military balloon section consists of six 
4-horse wagons, viz., one balloon wagon, four tube 
wagons, and the general service wagon. These 
have been converted from the ordinary service 
wagons. The balloon wagon carries at the tail a 
drum, on which is wound 2500 ft. of wire rope ; it 
is fitted with a strong brake, and with handles for 
winding in the rope. There is a pulley, with ball- 
and-socket joint, which serves as a fair lead for the 
rope in whatever direction the balloon may be 
deflected by the wind. This is connected to a 
threaded shaft, which causes the rope to travel from 
one end of the drum to the other, and insures its 
being evenly distributed. In foreign equipments 
the balloon wagon carries a small vertical engine 
for winding. The English authorities—wisely, no 
doubt—think it not worth the extra weight it 
entails. The tubes for holding the gas are made of 
mild steel. They are 8ft. long, 52 in. in diameter, 
and } in. thick. The test pressure is from 2700 lb. 
to 3000 lb. to the square inch. The capacity of 
each is one cubic foot. They are loaded, in peace 
time, at a pressure of 1500 lb. to the square inch, 
or 100 atmospheres, so that each tube carries 100 
cubic feet of gas. In war time the pressure is (for 
balloons have already been used on active service) 
increased to 1800 lb., or 120 atmospheres. A 
special valveis used by which the outflow of gas can 
be regulated. The author does not give particulars 
of this, but says it is very successful. The average 
weight of a tube is 701b., and each tube wagon 
carries 35 of them. The weight of a loaded wagon 
is 43 cwt. 

The second section of the paper is devoted to the 
use of the balloon for military purposes. This 
naturally is by far the most interesting part of 
the subject, and the author treats it in a very able 
manner. - Balloon reconnoitring appears to be by 
no means a thing to be learned in a day, for it takes 
a good deal of practice not only to see, but to 
appreciate the value of what is seen. In the first 
place the country looks quite flat. ‘‘On making 
the first ascent,” says the author, ‘‘one of the 
remarks most usually made is, ‘ Why, the country 
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looks just like amap.’ This is perfectly true, but, 
unfortunately, nature has omitted to mark the 
hill features by contours in red.” The balloon 
must necessarily be at some distance from the 
enemy—say two miles—and as it ascends the slopes 
gradually flatten out, and the country looks like 
one level plain. The result is that the observer is 
apt to fall into the mistake of assuming that move- 
ments which are plainly seen by him are also seen 
by his general, and that a report of them is value- 
less, and a waste of time, whereas the movement 
may be totally hidden by a fold in the ground ; or 
from the same cause, except toa practical observer, 
many very important movements lose their sig- 
nificance, or may be interpreted in a totally wrong 
way. The ability to estimate numbers only comes 
by practice. A company may be easily taken for a 
battalion, or transport wagons for field guns. All 
these reasons point to the necessity of training, 
during manceuvres; and, we would add, a fair 
reserve of men and material in war time, for the 
position of a military eronaut will not be without 
its possibility of vacancies to fill. Experiments 
have been made to try the effect of firing on a 
balloon. On a calm day the balloon was anchored 
on the sea shore 4000 yards from the battery. It 
was fired at by one 13-pounder field gun. There 
were two securing ropes leading from two splinter 
proofs, and in this way a limited motion could be 
given. The balloon was not hit until the seven- 
teenth shot. While falling it was struck again by 
another round of shrapnel, but it fell quite slowly, 
and there would have been no appreciable shock. 
The damage done consisted of two tears from frag- 
ments of shell, and various bullet holes through 
the envelope, and the car had two bullet holes 
through it. The balloon could have been rendered 
fit for use again in about two hours. On service, 
the author points out, the conditions would be very 
different. The fire of at least one battery of 
artillery would be concentrated on the balloon, and 
by varying the range and elevation of the different 
guns the dangerous zone would be. very largely 
increased. On the other hand, a captive balloon 
attached to a wagon has considerable mobility, for 
the wagon can be driven over the country at a 
good pace, and the elevation can be constantly 
altered, so that it would be far more difficult to get 
the range. A balloon should, the author says, 
if possible, never be allowed within the effective 
range of infantry fire ; and, taking all things into 
consideration, it would appear that about two 
miles is the minimum distance at which it should 
be kept from artillery. The effect of a hole in a 
balloon depends greatly on its position. The gas 
having a tendency to rise, a hole below the great 
circle is not nearly so dangerous as one nearer the 
top. A few bullet holes would cause a certain 
amount of leakage, but could easily be stopped ; 
‘*but,” adds the author, cautiously, ‘‘ what the 
moral effect on the zeronaut would be I am unable 
to say.” If there is much wind—which is the 
great enemy to captive ballooning—a ragged hole, 
such as a fragment of shrapnel would make, would 
be likely to rip or tear, and special precautions are 
necessary to prevent this. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. VI. 

Tue exhibits of carbons in the south nave by 
Mr. H. Mayer and Conradty, of Nuremberg, have 
interest, as showing the numerous forms in which 
moulded carbon is available for the electro-techno- 
logist ; near to these is the stand of Mr. Ronald A. 
Scott, who has also space in the machine-room. 
Mr. Scott shows Admiralty pattern search-light 
projectors; also dynamos, his dynamo having horse- 
shoe bottom gap fields and drum armature, the 
magnetic insulation between the fields and the 
baseplate being provided for by webbed gun-metal 
castings, which in the case of the 12 kilowatt 
machine, support the fields at a height of about 6 in. 
from the bedplate. 

Messrs. Waygood’s lift, near the transept of the 
palace, is actuated by one of Messrs. Siemens 
Brothers’ new pattern ring motors, and although 
the details are comparatively simple compared 
_ with those of the Otis Company’s electric lift 

illustrated in Encingertne last year (vol. li., 
page 671), the arrangement well illustrates the 
advantages of electricity as a means of driving 
domestic and warehouse lifts. 

The extensive exhibit of Messrs. Laing, Wharton, 
and Down (and the Laing, Wharton, and Down 





Construction Syndicate) in the ‘‘ Entertainment 
Court,” a large space between the south nave and 
the machine-room, next claims attention. The 
exhibits on the right-hand side, as one enters the 
Entertainment Court from the south nave, include 
most of the house fittings and decorative articles, 
also a lighting plant consisting of an 8 horse-power 
(nominal) Crosby’s gas engine which drives a two- 
pole ironclad drum armature dynamo having a duty 
of 7.5 kilowatts at a potential of 100 volts. There 
is also acombined ship-lighting plant in which the 
dynamo is of similar ironclad design (100 volts 30 
amptres), but four-pole, and it is driven by and 
coupled to an 8 horse-power Robey engine. On 
these machines folded gauze brushes are used. 
There is also a similar and somewhat larger ship 
plant in the machine-room. 

On the left-hand side of the Entertainment 
Court, entering from the south nave, are arranged 
the special Thomson- Houston plant, and as a 
centre of attention to the well-known Thomson- 
Houston dynamo with hollow field magnets and 
globe armature. It is interesting to note that in 
some of their latest machines they wind the globe 
armature as a ring, a form having greater struc- 
tural stability than a sphere in which all the 
windings are exterior. The ring has the same 
external shape as the old Thomson - Houston 
armature, and the representative of the firm 
informs us that the ring-winding and external 
winding do so nearly the same duty that one 
armature may be replaced by the other without 
interfering with the functioning of a plant; a 
rather interesting piece of information in relation 
to some recent discussions as to the relative 
efficiency of rings and drums of the same external 
dimensions. The iron core of the ring armature 
consists of discs which naturally diminish in size 
from the middle to the ends of the system, and 
this core is supported on gun-metal spiders. The 
winding and connections are similar electrically to 
those of the old Thomson - Houston armature. 
There are three open coil circuits, each crossing 
over the ring and enveloping opposite parts of it, 
and one end of each circuit is connected to a strip 
of the three-part commutator, the other ends of 
the circuits being joined together. We have thus 
an open coil or open circuit armature, and the ring 
is rather analogous to the Brush ring than to the 
Gramme ring. 

The lightning arresters used on the Thomson- 
Houston system are on view; the contrivance 
consists of two curved pieces of gun-metal set 
between the poles of a horseshoe _ electro- 
magnet, so that a very small gap is left between 
the poles. The magnet takes the main circuit 
and one of the gun- metal plates is earthed. 
Any lightning discharge striking the wires 
forms an arc where plates are nearest, and the 
maintenance of this arc by the dynamo current is 
prevented by the fact that the arc, being between 
the poles of a magnet energised by the current, 
there is a tendency for the arc to be blown or re- 
pelled outwards where the gap between the gun-- 
metal plates is wide. The arc thus becomes extin- 
guished, and the current is restored into line. 
This lightning arrester has, doubtless, saved many 
machines in America from wreckage by lightning, 
as before its introduction mischief was frequent. 
In this country, and especially with underground 
wires, the lightning arrester is not a matter of such 
prime importance. 

The Vanderpoel-Thomson rock drill is shown, 
an appliance which was one of the novelties of the 
Frankfort Electrical Exhibition of last year, and 
was described in ENGINEERING of May 22 last (page 
623). Our readers will remember that in this ap- 
pliance we have a reciprocating motor where the 
moving organs are reduced to a simplicity beyond 
which it seems impossible to go, an iron core work- 
ing in a sleeve being made to move backwards and 
forwards by the changes in magnetic condition re- 
sulting from rhythmic currents calculating in three 
external solenoidal windings. The drill in the Ex- 
hibition strikes into granite at the rate of about 
2 in. a minute, and by the use of a long rod it is 
said to be capable of drilling, if necessary, to a 
depth of 10 ft. or 12 ft., even if acting vertically ; 
the lifting power of the coils being sufticient to lift 
the considerable length of rod required. 

Appliances for high tension alternating distribu- 
tion are shown by the Laing, Wharton, and 
Down Construction Syndicate. The alternator ex- 
hibited is of the most prevailing general type, that 
is a ring field with internal radial cores energised 





by a separate exciter, but by compounding the field 
with the induced current, automatic regulation is 
realised without any use of resistances or analogous 
force-absorbing devices. The transformers are oil 
immersed. The syndicate also shows a marine 
plant, a 13-in. naval projector, and a small diving 
lamp with flexible conductor. 

The Thomson recording wattmeter will be 
looked on with considerable interest, and, broadly 
speaking, it may be described as a motor and 
dynamo on one shaft, the shaft being also con- 
nected to a train of wheels for counting and 
registering the number of revolutions. The field 
of the motor is composed of two coils of large- 
diameter wire, this field being traversed by the 
main circuit ; while the armature is hollow and 
wound with fine wire, and takes its current as a 
shunt from the main current. As regards the 
dynamo on the motor shaft, it is merely a copper 
disc as armature in a magnetic field consisting of 
three magnets which can be adjusted as to strength 
by the shifting of the magnets. The current gene- 
rated in the armature runs to waste, as there are 
no external connections. So the dynamo is really a 
magnetic damper with adjustable field. As the 
magnetic damper produces an amount of retarda- 
tion proportionate to the rotation speed, an adjust- 
ment can be made by which the speed is propor- 
tionate to the energy as expressed in watts, and 
the meter is equally available for constant or alter- 
nating currents. 








NOTES. 
Brirain’s Mercuant Marine. 

THE official figures of the Register of Shipping, 
just published by Lloyd’s, are interesting more for 
the side light they throw on the trade rather than 
for the abstract totals, which have already been 
anticipated. We note, for instance, a tendency 
towards much bigger vessels. Thus while we have 
lessened the number of vessels in the merchant 
service last year by eighteen, we have increased the 
tonnage by 509,587 tons. Aggregating the results 
for five years we find that the number of vessels is 
1034 less, while the tonnage is 1,845,000 tons more. 
The average net increase in the past three years has 
been over 500,000 tons per annum, in 1888 it was 
but 285,696 tons, and in 1887, 3690 tons. The 
average size of the vessel is over 540 tons, the total 
being 21,573 vessels of 11,660,093 tons. The 
steamers are each over 1000 tons, numbering 7734, 
and aggregating 8,545,330 tons. But if we take 
the additions of the new steam vessels to the register 
in five years, we find the average to have been over 
1500 tons. And in the caseof ships, too, the tendency 
isinthe same direction. Last year, for instance, the 
average size of steam vessels classed at Lloyd’s was 
2100 tons, against 1971 tons in 1890, and of sail- 
ing tonnage 1696 tons, against 1783 tons, but it 
should be borne in mind that last year was one of 
great activity in sailing shipbuilding, many of the 
smaller class of vessels being built. Of course the 
British shipowner must get rid of his small tonnage 
before he can get bigger boats. Sixty-four per 
cent. of last year’s ‘‘ removals” of steamers and 
74 per cent. of ships were due to loss, &c., but 
even then the rapidity of the change we refer te 
requires a larger removal than is effected by the 
elements and natural decay. And here the 
foreigner is serviceable. Of course we buy from 
the foreigner, but for every ton we purchase he 
takes from four to eight tons, and as if bearing out 
our hypothesis that the old ships are sold to 
foreigners to make room for large vessels, it is in the 
years of shipping activity that the foreigner takes 
eight tons to our one from him. Besides one-half 
of our sales are small ships, and of this class we 
seldom buy. Again, the vessels they purchase, 
both steam and sail, are small craft. In five years 
we have bought 112 steamers of 117,700 tons, equal 
to over 1000 tons each; and sold 542 vessels of 
451,600 tons, equal 880 tons each ; while of ships 
we bought 100 vessels of 36,774 tons, equal 367 
tons each, and sold 851 vessels of 386,345 tons, 
equal 450 tons. It should be noted again that 
while foreigners each year take an increasing 
number of steamers from us, last year’s tonnage 
being 123,394 tons, the shipping tonnage showed a 
drop last year from 98,000 to 34,600 tons, British 
owners evidently found work for their ships. 
Foreigners, ‘therefore, have taken 136,000 tons per 
annum for five years, deducting our purchases, and 
to this must be added the new tonnage direct from 
the builders’ yard, which last year totalled 260,000 
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tons. Holland and Norway are always good cus- 
tomers for old ships, and they make them pay too. 


Tut ProTracrion OF Patent TRIALS. 


In an attack of typhoid fever or small-pox the 
patient may or may not recover, according to his 
good luck, the strength of his constitution, and the 
skill of his physician. If we substitute lawyer for 
physician, and purse for constitution, we have a 
fair parallel between the patient and the forensic 
litigant. In a recent case, which came before the 
Court of Appeal, even the officers of the law were 
moved to utter a protest against the scandal of the 
way in which justice is administered. It was an 
appeal ina patent action from a decision of Mr. 
Justice Wright, who had revised an assessment of 
damages by the chief clerk of the Chancery 
Division, made after an action before the late 
Mr. Baron Huddleston. The case finally was 
argued before the Master of the Rolls, Lord 
Justice Fry, and Lord Justice Lopes. From 
a technical point of view the matter at issue was not 
important, but it is noteworthy on account of the 
remarks made by the judges of the Supreme Court 
of Judicature. The Master of the Rolls said, 
‘* there seemed to be something in patent actions 
which made the trial of them different from other 
actions. Though the question involved might not 
be more difficult than in many other classes of 
actions, instead of lasting about six hours, like an 
ordinary action, a patent action would last about 
six days.” ‘‘Surely there must be some remedy 
for such a state of things,” added his lordship. 
There is a remedy, as the Master of the Rolls sur- 
mises. Patent cases mostly involve technical points, 
the understanding of which requires a special 
training. This, of course, lawyers do not possess. 
It takes a lifetime for them to acquaint themselves 
with the intricacies of their own marvellously in- 
volved profession, built up, as it has been, piece- 
meal, with heterogeneous masses of disordered 
atoms, wherein there is so little clue to assist 
the memory, or system to aid judgment. Here 
and there, it is true, a judge with a taste 
for science will arise, but, as a rule, when 
any case involving technical points comes before a 
court of law the judges have to be ‘‘ crammed,” 
during the trial, with the rudiments of the science 
involved and the details bearing upon the special 
cise. What an advantage this gives to the wealthy 
litigant we all know, and how many miscarriages of 
justice there have been through the greater skill of 
one set of professional ‘‘crammers” (known as 
scientific witnesses) over those of the opposite 
side. In the case to which reference has been 
made there were, it was stated, about a dozen 
volumes of shorthand notes. ‘‘It is really mon- 
strous,” said the Masier of the Rolls, ‘that all 
this mass of question and answer and discussion 
should be transcribed and copies made for the use of 
counsel and judges.” Although we point out the 
unfitness of those learned only in the law to decide 
questions based upon scientific considerations, we 
gladly bear witness to the great pains often 
bestowed by judges in endeavouring to get a 
knowledge of the subject before them. It is 
evident, however, that the administration of jus- 
tice should not depend on the disinterested efforts 
of any class—however high-minded—to inform 
themselves upon a strange and intricate mass of 
facts ; and the information can be but imperfect 
under the most favourable circumstances. Our 
judicial methods have been growing up for cen- 
turies under conditions of procedure in which 
natural science has borne little or no part. Now 
that applied science has become one of the most 
prominent factors in our daily lives it is needful 
that we should have a new class of arbiters to 
decide upon those matter involving technical ques- 
tions. The old machinery is unfitted for work it 
was never intended to perform. 


Tar CHARTERED INSTITUTE OF PATENT AGENTS. 


On Wednesday evening the President of the 
Chartered Institute of Patent Agents, Mr. W. 
Lloyd Wise, gave a dinner tothe members and others. 
Among the guests was Sir Michael Hicks-Beach, 
President of the Board of Trade, Sir Richard Web- 
ater, the Attorney-General, Mr. Courtenay Boyle, 
©.B., Mr. J. Fletcher Moulton, Q.C., Mr. Theodore 
Aston, Q.C., and most of the members of the 
patent bar. Sir Reader Lack was absent through 
illness, as was also the Solicitor-General. In pro- 
posing the health of Sir Michael Hicks-Beach Mr. 
Wise recalled the feeling of uneasiness among 





the patent agents when it was proposed to 
transfer the control of the Patent Office from the 
Commissioners who formerly administered it, to the 
Board of Trade. Now, after eight years’ experience 
they were glad that the change had been made, for 
they found that the department had the interests of 
inventors at heart, and did all that was possible to 
foster them. Of course there were differences of 
opinion in matters of detail, and there was always 
the Treasury to be reckoned with, but they felt 
that in all cases they had the help and sympathy of 
Sir Michael. In responding the President of the 
Board of Trade said that the wisdom of the Act of 
1884 was demonstrated by the results achieved 
under it. In 1883 there were about 6000 applica- 
tions for provisional protection, in 1891 there were 
23,000. In 1883 there were 4000 patents sealed, in 
1891 there were 10,600. Every endeavour had 
been made during the interval to distribute in- 
formation concerning patent matters. There was a 
library of 80,000 volumes, which was open each 
evening till ten o’clock, and was visited by 100,000 
readers a year. Large sums were now being 
spent to render the library more convenient 
and commodious. Formerly it was necessary 
to consult seven publications to cover the 
whole ranges of Patent Office business, but now 
there were only two needed. The cost of these 
publications had been reduced 33 per cent., 
and the sale largely increased. In making 
these changes the department had been largely 
aided by the efticient co-operation of the Chartered 
Institute of Patent Agents. He heartily sympa- 
thised with their desire to raise the standard of 
their profession, and he hoped that the relations 
between them and the Board of Trade would never 
be less cordial. The toast of the ‘‘ Chartered Insti- 
tute of Patent Agents” was proposed by Sir 
Frederick Abel in a speech in which he paid a high 
eulogium to the wide knowledge and great ability 
of many of the members. In replying, Mr. Lloyd 
Wise said that the object of the Institute was to 
raise the status of the patent agent, and to guaran- 
tee inventors against the risk of placing their 
affairs in the hands of incompetent practitioners. 
Admission to the roll, he explained, is by examina- 
tions, which are conducted periodically, and to 
secure the confidence both of candidates and the 
public, two out of the three examiners are inde- 
pendent of the profession, and are men of acknow- 
ledged pre-eminence in science or law. Although it 
is comparatively recently that the Act enrolling 
the patent agents has been obtained, it is many 
years since the leaders of the profession first began 
to move in the matter. Twenty years ago there 
was a committee comprising such names as Aston 
and Macfie, and a Bill was drafted to present to 
Parliament. But such matters as the conversion 
of a heterogeneous number of agents, many of 
whom have not had a systematic training for the 
business, and each acting according to his own view 
or professional etiquette, into a distinct and recog- 
nised profession, guided by well-considered rules, 
and actuated by loyalty to each other, was not to 
be accomplished in a day, and, although great 
progress had been made, there still remained much 
to do before the end which the Institute set before 
itself was completely attained. 





HIGH-SPEED ENGINES. 
To THE Epiror OF ENGINEERING. 

Srr,—In answer to the queries of ‘‘X. Y. Z.,” in your 
last issue, I beg to refer him to the number of ENGINEER- 
ING dated January 8, 1892, for the description of the 
double-acting balanced engine of Messrs. Easton and 
Anderson’s manufacture ; further, if he wil] consult Dr. 
Anderson’s useful little handbook ‘‘On the Conversion of 
Heat into Work,” he will there find particulars of trial 
of seven hours duration of a larger engine of similar type 
indicating 41.8 horse-power at the moderate speed of 
168 revolutions per minute. 

Hasweli’s locomotive was constructed with four high- 
ressure cylinders arranged in pairs on the outside of the 
rames, but all to the front of the driving axle, whereby 

the inclination of the centre liaes and contraction of 
space allowable for slide bars, &c., was necessitated in 
order to reduce the extreme width of the machine. and 
insure the desirable contiguity laterally of the crank-pin 
centres. 

Possibly the expensive resuscitations of past history 
to which some of our locomotive constructors are prone, 
may result in the revival of this idea, which, with due 
improvement in the mechanical details, would certain] 
relieve the axle of that reciprocation in the horns which 
some consider to be a potent factor in opposing the 
attainment of higher railway speeds. 

Yours, &c., 


Birmingham, J, D. T. 





A FRENCH ARTILLERIST ON CANET’S 
QUICK-FIRING GUN. 
To THE EprToR oF ENGINEERING. 

Srr,—I have read with greatinterest thearticles on quick- 
firing guns of different systems which English and French 
papers have recently published, especially the reports 
which have appeared in your esteemed journal. The 
allusion made in your issue of February 5, page 161, to 
the speech delivered during the sitting of the French 
Chamber of Deputies on December 9, 1891, by the secre- 
tary of the Navy, caused me to read the stenographic re- 
port of this sitting in the Journal Ofciel. Studying this 
report I was struck by the remarks made by General du 
Pan, artillery director and Government deputy, and 
found to my surprise that a very remarkable and interest- 
ing passage in this speech has either been totally sup- 
pressed or inaccurately rendered by the French Press, and 
that also foreign newspapers, including the English 
ones, bave not been thoroughly aware of the exact tenor 
of this remarkable speech. 

General du Pan explained the reason why his Govern- 
ment had not been more prompt in ordering quick-firing 
guns from French private manufacturers, and on this 
occasion he made some remarks on the Canet guns, the 
importance of which is so much greater, as they have 
been uttered by a prominent French artillerist before 
the representation of this country. 

Trusting that these passages of the General’s speech 
will be of interest to your readers, I beg to cite them at 
foot. 

I am, Sir, yours obediently, 
TRUTH. 


Translation from the ‘‘ Journal Officiel” of December 10, 
1891, pages 2536 and 2537. General du Pan, Artillery 
Director and Government Deputy. 

Gentlemen,—I want to reply from a technical point of 

view to some of the remarks of the honourable Mr. 

Clémenceau ; you have talked, Sir, about guns which 

have figured at the Exhibition of 1889; everybody could 

then see and admire these guns, but it is quite another 
thing to see a cannon in an exhibition and on a proving 
ground. The latter often brings forward extraordinary 
surprises. 

hose guns which figured in the Exhibition of 1889 
have been tried on the proving ground at Sevran-Livry. 

I should not like to say anything disolliging about our 
national industry, and this consideration puts me under a 
very great reserve. .. 

A Member from the left: Tell the truth. 

General du Pan: But it is certain that the guns of 
Canet of 1889 and 1890 did not realise what could have 
been expected. and I base this opinion on the results 
obtained on the proving ground. However, improve- 
ments were introduced and the moment arrived when 
the guns rea'ly proved satisfactory. I am not afraid to 
say that this result was only attained last year; we have 
stated it with pleasure, for it is not right to pretend that 
the official workshops refuse to be helped by the private 
industry. (General du Pan now gives a list of articles 
which the Naval Department buys from private firms, 
and then continues as follows): After the Naval De- 
partment had stated that the guns of Canet gave very 
good results it was deemed necessary to ascertain the 
exact merits of the guns. and for that purpose they were 
tried with smokeless powder. 

The results of this trial were very good, but they were 
not such as we wanted to obtain ; it is well to say this, 
for the papers do not always state the truth. 

The proof of what I said is that the eight guns of 
‘* Bouvines,” which we have ordered from the Forges et 
Chantiers, are not similar to those which have been con- 
structed in May, 1891. 

Mr. Clémenceau : You have lost 80 metres velocity by 
shortening them. 

General du Pan: I beg your pardon, a tracing has 
been put before me, and with the experience which I 
have of these things, for I have been for eight years 
manager of the works of Ruelle, I have stated that 
cannons which were even much shorter than those of 
60 calibre, which Mr. Canet was going to propose to us, 
bent to such an extent that they could not be put into ser- 
vice; I therefore said to Mr. Canet, if you make your 
guns in conformity with that tracing there will be a 
7 you must make some modifications to avoid 
that. 





SIZES OF PULLEYS FOR WIRE ROPE. 
To THE EprTor or ENGINEERING. 

Srr,—A difference of opinion having arisen between 
the writer and a firm of crane makers with regard to the 
minimum size of pulleys for steel wire ropes, various 
authorities have been consulted, ard the result of these 
inquiries is ungrudgingly offered herewith to all profes- 
sional brethren who wish to be enlightened on the 
subject. 

The usual ropemakers’ rule is that the diameter of the 
barrel or of pulleys for steel wire hawsers, working at 
slow speed, should be equal to at least six times the girth 
of the rope. Thus Messrs. Bullivant and Co. reccmmerd 
a minimum diameter of 104 in. for their patent flexible 
steel wire rope of 1? in. circumference. This rule, how- 
ever, does rot take any notice, amongst other things, of 
the size of the individual wires forming the rope. 

Then-we have Professor Unwin’s opinion that for iron 
wire ropes, used for transmission of force, the radius of the 
pulley should not be less than 850 to 900 times the dia- 
meter of the wires. The formula deducted by him holds 
good for slow speeds, 7.e., when the stress due to the 
centrifugal force can be neglected ; and also for steel ropes 
so long as the modulus of elasticity, multiplied by three 
and divided by four times the greatest working stress, is 
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equal to 850 to 900. Our 1-in. rope selected above is, 
let ussay, made of steel having a modulus of 33,000,000 1b., 
and the working stress for slow speeds is 13 tons, or 
29,120 lb. Hence the least diameter of the barrel should 
be equal, according to Professor Unwin’s recommenda- 
tion, to 2 x 850 x .036 in. = 61.2 in., the rope being 
made of wires of No. 20S8.W.G. But this rule takes no 
notice of either the size of the finished rope, or its lay, i.e., 
the way the wires and strands are twisted or laid. 

Then we have Mr. Biggart’s opinion published at the 
end of his paper on ‘‘ Wire Ropes,” in vol. ci. of the In- 
stitution Minutes. After referring to some experi- 
ments on working wire ropes over pulleys, he concludes 
that ‘‘ theoretical considerations would point to a 6 ft. 6 in. 
pulley as a minimum for a 1#-in. rope made of 20 B. W.G. 
wire.” The speed attained in the experiments is not 
stated, and we are advised to throw theory overboard, 
and to use smaller pulleys for practical considerations. 
But as he does not commit himself to any figures, we are 
once more left in Cimmerian darkness. 

German books have also been consulted, but they in- 
variably refer to teledynamic cables working at high 
speeds. One authority recommends pulleys of about 
1000 to 1100 times the diameter of the wires (in our case 
about 40 in.), regardless of the size, lay, or material of the 


rope. 

Final , we have the opinion of Messrs. T. and W. 
Smith, the well-known firm of ropemakers at Newcastle- 
on-Tyne. According to an elaborate table published in 
their ‘‘ Special Price List for Steel Ropes for Cranes,” the 
minimum diameter of barrel for a 1j-in. wire rope 
should be 

Class A, 3.8 in. if made of their ‘‘ improved” steel, gal- 

vanised, flexible. 

» 3B, 3.05 in. if made of their ‘‘ improved” steel, 
galvanised, special flexible. 

», C, 2.3in. if made of their ‘‘improved” steel, galva- 
nised, extra special flexible. 

», D,6.lin. if made of their ‘‘ plough” steel, plain, 
flexible. 

» E, 4.6in. if made of their “plough” steel, plain, 
special flexible. 

» F, 3.05 in. if made of their ‘‘ plough” steel, plain, 
extra special flexible. 

Their rule seems to be 


D=K G? 
where 
D is the minimum diameter of the barrel. 
4 G the girth of the rope. 
an 


K a constant =1.25 for Class * ropes. 
0 


9 ” ” 


ee ao @ 
=2.0 ,, » D ” 
=15 ,, ss E45 
=1L0 ,, a ere 


This formula, unfortunately, does not take into account 
the speed of the rope. 

Y¥urther correspondence is respectfully invited by your 
leave, Sir, yours truly, 


HAWSER. 
February 15, 1892. 





CAPITAINE’S OIL AND GAS MOTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reply to the letters of Messrs. Walter, Camp- 
bell, and Professor Beare, I am collecting the particulars 
asked for, and was about to ask you to publish them 
when I noticed Mr. Weyman’s proposal, published in 
your last week’s issue. 

This proposal is, I think, the most satisfactory way to 
settle matters, and I accept it most readily. 

I shall, therefore, be much obliged to have, either 
through your valuab'e paper or by private communica- 
tion, further proposals and particulars of the trials to be 
made in the Crystal Palace. 

Meanwhile I am, Sir, yours very truly, 

Leop. Toicu. 

71, Lord-street, Liverpool, February 15, 1892. 





TESTS OF SINGLE CYLINDER, COMPOUND, 
AND TRIPLE CYLINDERS OF SAME TYPE. 
To THE EpIToR OF ENGINEERING. 

Str,—I have read with interest the letter of Mr. Bryan 
Donkin re tests of single, compound, and triple-cylinder 
engines of the same type which appeared in your issue of 
the 15th inst. 

It would, I think, add greatly to the value of Mr. 
Donkin’s tables if he would give some more details of the 
steam jackets employed. 

For instance, in the case of the compound and triple- 
expansion engines, were the cylinders jacketed with steam 
at their own pressure or with steam of boiler pressure, 
and if the former, did the steam pass through the jackets 
on its way to the cylinders ? 

This information would, I think, be of much interest 
to your readers in view of the very low steam consump- 
tion of the compound and triple-expansion engines, with 
the moderate pressure used. 

I have worked out the mean cylinder pressures corre- 
sears to the loads on the various engines given in the 

ables. Ia the compound and triple-expansion series, 
these are low, but in some simple examples they are high; 
in No. 35 particularly a mean cylinder pressure of about 
100 lb. appears necessary to do the work, and the boiler 
pressure is 75 lb. only. 

I am, Sir, yours truly, 
H. A. RicHARDSON. 
171, Park-road, Bolton, January 26, 1892, 








THE ACTION OF STEAM. 
To THE EprToR Or ENGINEERING. 

S1r,—Kindly permit me to correct a few printers’ errors 
that have unfortunately crept into my letter under the 
above heading and printed in the current issue of your 
valuable journal. ae 

“The exhaust lines of the horse-power and indicated 
power cards show a slight compression,” &c., should read, 
‘*The exhaust lines of the high-pressure and intermediate 
pressure cards show a slight compression,” &c. 

‘*In the engine just mentioned, the receiver was formed 
by inclosing the high-pressure and intermediate power 
cylinder,” &c., should read, “‘ high-pressure and inter- 
mediate pressure cylinders,” &c. ; *‘ but the ratio, number, 
and diameter of cylinders would require moderation to 
suit alteration in boiler pressure,” should read, ‘‘ Modifi- 
cation to suit any alteration in boiler pressure.” 

I am yours truly, 
R. L. NEWMAN. 

125, Harbut-road, St. John’s-Hill, 8. W. 





SNOW AND SAND FENCES FOR 
RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

Sir,—I am very pleased to see the question of snow and 
sand fences for railways taken up by Mr. S. Kopernicki 
in your issue for January 29th. It would seem that an 
effort is being made in Russia to grapple with the problem 
in a more scientitic manner than with us. The practice 
in this country having been merely to observe upon what 
part of the line the drifts accumulate—and year after year, 
four times out of five, they occupy nearly the same posi- 
tions—and then erect on the windward brow of the cut- 
ting an obstructing wall-like fence. The failure of these 
fences in protracted storms is a matter of common know- 
ledge, they being not infrequently completely buried in 
the drift they have in reality helped to create, hence a 
great storm of wind and snow infallibly blocks our rail- 
ways. My contention is that a fence can be erected 
which will keep cuttings free from drifts through the most 
severe or protracted storm. Such a fence certainly cannot 
be an obstructing fence, but such as will automatically 
use the force of the wind to maintain a clear track. 
Whether Mr. Rudwicki or I, or neither, have hit upon 
the correct model remains to beseen. I certainly welcome 
all discussion and experiment, which can only advance the 
the object we have at heart and result in the acquirement 
of such knowledge as may enable us ultimately to attain 
what I believe is quite possible, a snow-proof railway 
system. 

The wavy motion of the air near the surface of the earth 
referred to by Mr. Kopernicki does not, I think, practi- 
caliy alter the conditions. It certainly accounts for the 
manner in which snow or sand is picked up and carried 
forward. These waves are not stationary, but ever ad- 
vancing like ripples on the surface of a lake, which are 
really the result of like synchronous wind waves. Practi- 
cally the wind has to be considered as if permanently hori- 
zontal in direction. 

The current M, N; in the diagram accompanying Mr. 
Kopernicki’s letter, if its existence were proved, would be 
para A 2 passing condition. The clearing refracted cur- 
rent MN, on the other hand, would be permanent, 
although from the advance of the wind waves it would 
pulsate, so to speak, or rather, be of slightly varying 
velocity. My experience goes to prove that even if the 
wind current M, N,, with a dip of, say, 15 deg., were 
permanent, its action would be clearing. Wind striking 
the ground at such an angle picks up snow and sand and 
carries it forward, as is proven by Mr. Kopernicki’s 
formula (2). This he must be cognisant of, as in his 
analysis he states that ‘‘ the snow will be picked up from 
arising surface and dropped down on a falling one.” So 
much Tor theory. As to the work actually done by the 
sections of the fence erected on the Highland Railway, I 
am glad to be able to speak in no uncertain way. I 
have before me photographs of No. 1 sand fence on the 
Burghead branch taken last spring, which I hope you 
may by-and-by see your way to reproduce, from which 
it can be seen that the lee side of the cutting, so far from 
showing any accumulation of sand, has been much cut 
down by the current from the ‘‘blowers,” as the surface- 
men call the new fence. The original appearance of the 
cutting slope, covered with rank grass and standing much 
higher than at present, is seen in the distance; opposite 
the fence on the extreme right of the haem ie 
clean sand makes a graceful sweep from the rails to the 

reat mound which Fiea beyond the light wire boundary 
ence, which I found te be here and there completely 
undermined, clearly showing the cutting action of the 
wind. 

The great sand mound just alluded to accumulated soon 
after the fence was erected in 1885, but has long ceased to 
increase, the sand being carried beyond and ultimately 
into the sea again. From measurement this mound con- 
tains about 1000 tons of sand, and it is estimated that at 
least this quantity is annually carried beyond the line by 
this short section of 165 ft. The work done by this sec- 
tion may be further estimated by the experience of the 
engineers before its erection. When in fact the spot was 
‘*protected ” by an obstructing sleeper fence, long since 
so completely buried that on the occasion of my last visit 
I had to get the surfacemen to dig some distance to un- 
cover the upper ends of the upright sleepers. The second 
photograph before me shows this exactly as I have 
written it, as well as the relative positions of the 
old and new fences. At the time referred to, one 
night’s drifting entailed on the permanent way depart- 
ment the expense of the removal of seventy wagon- 
loads of sand before the trains could be run. Since 
the erection of the three sections now on the Burghead 











branch the ordinary surfacemen—one man per mile—have 
no difficulty in keeping the line open and in order. 

I trust you will be good enough to open your columns 
toa full description of Mr. Rudwicki’s fence. I have 
heard of it, but meantime gladly place my own alongside 
for criticism, and wait full pectieubens with interest. 

I am, yours sincerely, 
W. L. Howig, C.C. 

Cornbrookhouse, Eccles, Lancashire. 





SCREW PROPULSION AND NON-REVER- 
SIBLE ENGINES. 
To THE Epiror oF ENGINEERING. 

Srr,—As my sole desire is to suggest improvement, I 
trust you will add to your previous y= one by inserting 
this letter, and that your readers will have patience with 
me while I shortly develop some of my views. 

he position in which a single screw is fitted cannot be 
considered a good one for economical efficiency, and even 
if further removed from the influence of the “fall in” 
and wake it would be liable to some residual disturbance. 
As it cannot (in general practice) be placed below the keel 
we must (for very many desirable reasons) adopt twin 
screws, placing them as far from the detrimental influence 
of the hull of the vessel as is practically possible. If we 
do this, and design them so as to avoid all unnecessary 
friction, ‘‘ negative slip” will doubtless become a thing of 
the past. Nopart of a propeller which has not a circum- 
ferential velocity greater than the longitudinal velocity 
of the ship through the water can possibly assist in pro- 
pelling the vessel. This will determine the ‘‘ foundation” 
upon which we must start our blades. Their roots may 
begin where the rotation of the circumference of the boss 
(which should have a conical ‘‘lead”) at least equals the 
speed at which the ship normally travels. I suggest that 
in very many of the larger vessels of all nations the 
blades begin where they cannot act; to the waste of 
power, loss of speed, the ‘‘churning” of the water, and 
the nullification of any proper calculation as to the efli- 
ciency of the propulsive area. With high revolutions (as 
in torpedo boats) the boss may be ak with compara- 
tively slow and heavy engines the boss must be larger; 
and in either case its circumferential velocity must at 
least equal the speed at which the vessel is intended to 
travel. Inone of Her Majesty’s ships the roots of the 
blades of her screws are (at full speed) uselessly ‘“‘churning” 
upwards of 3000 tons of water per hour, to worse than no 
purpose. The power thus employed is wasted ; and 
whichever of the many forms of screw may be in use, no 
harm can be done by beginning the blade where it can 
act. The forms and shapes of present propellers are 
legion, but the true screw ‘“‘is supposed to be the best 
under all conditions.” How many of them? The answer 
must be, ‘‘Only one, and we are not certain as to that 
one!” A contemporary has lately given sketches of 
eleven varieties of typical screw propellers. They are all 
applied to crack vessels, and they are all different in 
shape. I presume it will be agreed that if we had per- 
fectly still ‘‘ solid” water to work in an approximately 
flat blade of a comparatively frictionless section set 
at an angle of 45 deg. would be considered the most 
effective. The radial shape of the klade would 
probably be such that, commencing at the first 
effective diameter from centre line of shaft, it would 
be broadest at the boss, its area gradually decreasing 
by an angle which would at all points represent an equi- 
valent propulsive area if the circumferential velocity were 
taken into consideration. We should then have a 
balanced blade pivoted on its longitudinal axis, and its 
area (allowing for circumferential revolution) would be 
the same at all radii. I respectfully submit that in this 
we have an equivalent to a true helix in which pitch x re- 
vo!utions is the same at all radii, but one creating far less 
friction. 

At present 40 or 50 per cent. of the engine power is 
admitted tobe lost. Doubtless this is to a great extent 
caused by placing abnormal screws in abnormal positions‘ 
beginning the blades where they cannot act, and so muit) 


retard; and by creating friction instead of avoiding t.s _ 


There are doubtless blades in use that seem to dismiss the 
water at higher speeds than their own as measured by 
pitch and revolutions, thus ay the slip of the water 
appear greater than the slip of the screw. But I hold 
that such blades create friction in water that is already in 
an abnormal condition. The “slip” may be nominally 
“negative,” but the slip of real propulsive power and 
also coal is undoubtedly positive. 

Avoidable friction of any kind anywhere is undesirable 
Do not let us tow ‘‘dead” water (stirred by eddies 
behind us, put our screw to work in it, and calculate the 
‘*negative slip” we have ourselves created. It is very far 
from being a benefit. Let us endeavour to avoid the 
friction occasioned by a tortuous shape in the blades, to 
start their action where they can begin to act, and to form 
them of such section that they may ‘‘cut” or pass through 
the water as easily as possible. Add the ability to suit at 
any time, whilst running, the pitch angle of the screw to 
the “‘ nut” it has towork in. Let it be able to *‘ take up” 
and usefully employ all the available resistance. Under 
present practice, if both wind and tide are in our favour, 
and we are ‘‘riding light,” we use just the same screw as 
if wind and tide were against us, and we were on our 
load-line draught. I venture to designate this an un- 
economical absurdity, and one no longer to be tolerated 
by engineers. J 

If, however, a helical blade be still preferred, a slight 
modification towards flatness (after eliminating the worse 
than inoperative part) will give me all I desire, or that 
my system requires, Such blades would be well sufficient 
for going astern, considering for how short a time it is 
usually necessary to doso. The present blades are not 
designed for that purpose; and, with them, everytbing is 
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reversed at full pitch. In conclusion I would remark 
that the pitch of the blades of the Edgar was changed be- 
tween the first and second trials; and that most large 
ships are now so fitted as to enable this to done—in dock. 

have to thank you much, Sir, for your kindness and 
courtesy, and beg to remain 

Your obedient servant, 
Rosert McGtasson. 
Selhurst, S.E. 








COMMON SALT AND ITS ELECTRIC 
DECOMPOSITIONS. 
To THE Eprror or ENGINEERING. 

Srr,—We know that it was by the electrolysis of one 
of the salts of the alkalies that the elements sodium and 
potassium were discovered. ; . 

The question now being asked by practical chemical 
and electrical engineers is whether there is any chance of 
turning to economical account electrolysis in its applica- 
tion to the abundant alkali salt, common salt, chloride of 
sodium, for the production therefrom of the bases of the 

reat commercial products soda and chlorine? The 
ormer, of course, appears in many forms, from that of 
the bi-carb., for medicinal and nw | like purposes, to that 
of the caustic soda used enormously in the manufacture 
of paper for the removal of the silica from the fibre of 
grasses, &c., and for the saponification of fats and oils for 
the production of soap. 

Next to salt and «ae acid, as the raw, or nearly 
raw, articles used in commercial alkali manufacture, we 
have the products soda, as carbonate, ash, or hydrate, 
and chloride of lime, as the chemical bases of other 
enormous manufactures, 

The Leblanc process is said by many chemists to be 
theoretically obsolete, though, of course, it is still most 
largely in operation. It must be remembered that 
chemical processes dealing with articles in bulk take 

ears as a rule to evolve to commercial usefulness. The 

eblanc process has added much to the wealth of this 
country’s manufactures during the past, and, like old 
friends, should not be despised. The ammonia process 
has its advantages for the manufacture of carbonated salts 
of alkali; but in respect of some other alkali products, in 
which the Leblanc can compete, it is by no means a com- 
plete system ; and it therefore properly confines itself to 
the manufacture of those products realising the best 
returns, 

Starting with salt, coal, and lime, as the bases for the 
production of soda products and chlorine compounds, the 
electrolysis of common salt is most attractive. 

We find that by merely passing an electric current 
through a solution of salt with suitable electrodes we 
obtain the products soda and chlorine direct, which by 
any ordinary chemical method would require a tedious 
series of operations. The principle, therefore, of elec- 
trolysing salt is sound, and its applicatior practically for 
commercial purposes is analogous to many other prin- 
ciples set down in the past, which are but recently 
capable of commercial realisation. 

Of the difficulties standing in the way of the successful 
electrolytic manipulation of salt we may speak of two, 
the construction of the electrolytic apparatus—tanks, 
electrodes, connections, automatic gear—as one, and then 
the manipulation of the products therefrom for the 
market or direct manufacturing purposes. The latter is 
hardly worthy of notice beyond being considered in the 
light of adding to the costs of making the products mer- 
chantable. A solution of caustic is useful in many places, 
as for paper mills, &c., and a solution of soda, even with 
a fair quantity of salt present, is very useful for soap 
manufacture; but soda solution is by no means so mer- 
chantable a product as the solid article, usually sold in 
drums, nor as soda ash, the great product of the ammonia 
process, and therefore to get the solution into this con- 
dition it requires to go through the ordinary more or 
less expensive process of evaporation for concentration, 
requiring considerable additional fuel and labour expen- 
diture. 

The chlorine gas given off from the electrolytic tanks 
is most conveniently dealt with by absorbing it with 
lime in chambers for the production of bleaching powder, 
the transportable article, or taking it up with milk of 
lime—lime and water—for producing Sesiiun liquor, 
generally to be used ou or near the spot. These opera- 
tions are already solved in chemical manufacture. 

But connected with the production of the chlorine is 
a subject of very great economical importance. The con- 
struction of the electrode (the anode) at which the chlorine 
is given off is a very tough subject to deal with. We 
know what active solvent properties chlorine gas has at 
any time, but under the action of the electric current the 
allotropic condition in which it must exist before assum- 
ing a panes form gives to it most active properties which 
few, if any, elements or compounds are capable of com- 
pletely resisting. Of the metals we have platinum and 
its group offering most resistance to its solvent action, 
but they are very expensive at any time, and thus limited 
in their application commercially. 

Some peroxides are said to resist the action of nascent 
chlorine ; but the writer’s experience teaches him that 
such oxides are very unstable, and have a tendency 
to do work on their own account when not wanted, hence 
they are not regular in their electrolytic action, and regu- 
larity is a sine qué non; and their application, mechani- 
cally, is expensive. 

The element carbon is most useful as an electrode, and 
cheap in the form of gas retort carbon ; but it, too, is not 
permanently applicable ; it requires renewing, and some- 
times too often to pay. It has the knack of wpone: wees J 
rather too quickly, an action which considerable 
scientific interest. Most probably it proceeds from the 
action of nascent oxygen rather than from the action 





of chlorine, because we know that the water is often 
decomposed by nascent chlorine, when the electric 
current density is great, with the formation of hydro- 
chloric acid and free oxygen or ozone, the latter being a 
terribly active radical. 

ideo gas is produced at the soda or negative elec- 
trode when not chemically prevented, but it, as well as 
the construction of the por Ave is fairly easily dealt with, 
compared to the anode question. 

The next — is, assuming the difficulties connected 
with the electrolytic tanks and the gear attached to be 
overcome (there is no reason why they should not be over- 
come), and the whole rendered permanently practicable 
what will be the cost of the working of boiler, engine, an 
dynamo’? Much will depend, of course, upon the dis- 
trict and the nature of machinery employed. The labour 
expenditure should not be great. The coal consumption 
is a large one, and upon its diminution to a minimum 
depends to a large extent such electrolytic work as here 
indicated ; and, of course, the rate of doing work of a 
fair-sized plant. Such experimental work as has been 
recently conducted and referred to under the name of 
‘*Greenwood’s ” cannot be considered practical in any 
respect. 

ut it is interesting to know that common salt is the 
basis of some electrolytic operations just now being 
carried on by the Electrolytic Caustic Soda and Chlorine 
Trust at their works at Snodland on the Medway, in 
proximity to many well-known paper mills, at one of 
which this work oe been exhaustively treated experi- 
mentally ; and it is rumoured that a most thorough prac- 
tical test is being given to the subject. We may safel 
assume that if common salt can be successfully dealt wit 
electrolytically we shall hear of many other products 
being similarly treated ; in fact, electrolysis ean to 
be assuming its proper position as a commercial agent, 
and its bounds of application are no more limited than 
electricity itself. Yours, 


London, February 15, 1892. 


&e., 
ELECTRICAL ENGINEER. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 
To THE EpitToR OF ENGINEERING. 

Sir, --In your notice of the meeting of above of Febru- 
ary 4, in your paper of February 12, there is an error in 
my remarks, which I am, I feel sure, to blame for, and 
I shall feel obliged if you will correct in next issue. 

I am stated to have said, ‘‘in fact, there were onl 
eight members at present living who were on the ue | 
when they joined.” 

This should read, ‘‘There were now only thirty 
remaining in the list whose membership was older than 
his own, including the President, who had joined six 
months before himself, and there were only eight left of 
the original members at the formation of the Institution 
in 1847.” Thanking you in anticipation, 


I am, yours truly, 
February 15, 1892. J. TOMLINSON, Ex-President. 





PRESSURE GAUGES FOR HIGH-PRESSURE 
GASES. 

To THE Epitor OF ENGINEERING. 
Sir,—Referring to Mr. Budenberg’s paper on above 
subject, which was reported in your issue of 5th inst., 
Mr. Bourdon, of Paris, requests us to submit to you a few 
observations on the subject. We think that any remarks 
from such an authority on the subject will prove interest- 
ing to your numerous readers, and if you can find space 
for inserting them, we shall, on Mr. Bourdon’s behalf, be 

thankful. 
We are, Sir, yours faithfully, 


. NEGRETTI AND ZAMBRA, 
London, February 18, 1892. 


Re Explosions connected with Use of Gauges on Oxygen 
Gas Cylinders. 

Compressed oxygen gas, as used for certain industrial 
purposes, is contained in cylinders furnished with a gauge 
capable of showing pressures from 0 to 120 atmospheres. 

The most en of the works in the gauge is 
a metal tube of elliptical section, and it is this part which, 
under certain peculiar conditions, has been known to 
explode and cause accidents. 

— who have investigated the matter, the cause 
of the explosions has been attributed either to a defective 
construction of the tube when made of steel, or to the 
presence of oil left in the tube at the time the maker 
graduated the gauge. It would appear that the oil com- 
bining with the oxygen gas forms a compound which 
poe, under the influence of heat produced by sudden 
pressure of the gas. 

As a remedy for these defects the above investigators 
a firstly, to use only such steel tubes as were of 
perfect construction, and secondly, to suppress the use of 
oil in the tubes. In my opinion, however, these two 
measures would not suffice to prevent the steel tubes ex- 

loding. As a matter of fact, I have long since noticed 
at might —e have foreseen) that oxygen gas or 
common air rapidly oxidises the inner parts of the steel 
tubes, and so rapidly eats them away, that after a short 
time of use the tube, unable to resist the pressure for 
which it was originally made, finally explodes. 

Now as gauge-makers use the oil for the very purpose 
of preventing the inside of tubes from oxidising, it be- 
comes quite clear that in suppressing the oil to avoid the 
formation of an explosive compound, the oxidation will 
be accelerated as well as the collapse of the tube. I came 
to the conclusion that the best means of overcomin 
both these defects would be to use tubes made of a cers | 
which, whilst infinitely less liable to oxidation than steel, 
should possess the necessary elasticity and strength. 





After many trials and cuperiennnts, I succeeded in pro- 
ducing a metal to which I have given the name “special 
bronze,” and which I use exclusively for making all the 
tubes of my gauges up to 300 atmospheres. 

My gauges with special bronze tubes have been for 
years applied to numerous purposes, especially for air- 
compressing machines for torpedo ts, many railway 
air brakes, and finally for compressed.oxygen gas cylin- 
ders, and have always given entire satisfaction to those 
engineers who have daily had to use them. 

would point out, however, that for pressures exceed- 
ing 300 atmospheres, the “ special bronze” tubes would 
require to be so thick that they would no longer be suffi- 
ciently elastic, and for that reason I supply my gauges of 
300 to 3000 atmospheres with steel tubes of superior 
quality. As gauges for these high pressures are mostly 
used for hydraulic machinery, the presence of oil in the 
steel tube is of no importance. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 17th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. C. Theodore Williams, President, in the chair. 

Captain D. S. Cromarty, Mr. R. Godfrey, Assoc. M. 
Inst. C.E., Mr. C. Shapley, Mr. E. J. Smith, Mr. E. K. 
a agers Rev. H. Stewart, and Rev. W. E. Stewart, 

.A., were elected Fellows of the Society. 

The following papers were read : 

“The Untenability of an Atmospheric we ko” of 
Epidemics,” by the Hon. Rollo Russell, M.A., F.R. Met. 
Soc. The author is of opinion that no kind of epidemic 
or plague is conveyed by the general atmosphere, but 
that all epidemics are caused by human conditions and 
communications capable of control. In this paper he 
investigated the manner of the propagation of influenza, 
and gives the dates of the outbreaks in 1890 at a 
large number of islands and other places in various parts 
of the world. Mr. Russell says that there is no definite 
or known atmospheric quality or movement on which the 
at oe of atmospheric conveyance can rest, and when 
closely : naga it is found to be no more available 
than a phantom. Neither lower nor upper currents have 
ever taken a year to cross Europe from east to west, or 
adjusted their progress to the varying rate of human in- 
tercourse. Like other maladies of high infective capacity, 
influenza has spread most easily, other things being equal, 
in cold calm weather, when ventilation in houses and 
railway cars is at a minimum, and when perhaps the 
breathing organs are most open to attack. But large and 
rapid communications seem to be of much more import- 
ance than mere climatic conditions. Across frozen and 
snow-covered countries and tropical regions it is con- 
veyed at a speed corresponding, not with the movements 
of the atmosphere, but with the movements of population 
and merchandise. Its indifference to soil and air, apart 
from human habits depending on these, seems to elimi- 
nate all considerations of outside natural surroundings, 
and to leave only personal infectiveness, with all which 
this implies of subtle transmission, to account for its pro- 
pagation. 

“The Origin of Influenza Epidemics,” by Mr. H. 
Harries, F.R. Met. Soc. The author has made an inves- 
tigation into the facts connected with the great eruption 
of Krakatoa in 1883, and the atmospheric phenomena 
which were the direct outcome of that catastrophe. He 
has come to the conclusion that the dust derived from the 
interior of the earth may be considered the principal 
factor concerned in the propagation of the recent influenza 
epidemics, and that, as this volcanic dust invaded the 
lower levels of the atmosphere, so a peculiar form of 
sickness assailed man and beast. 

‘* Report on the Phenological Observations for 1891,” by 
Mr. E. Mawley, F.R. Met. Soc. This report differs in 
many respects from the previous reports on the same sub- 
ject. Among other changes, the number of plants, &c., 
selected for observation has been greatly reduced, while 
the number of observers has considerably increased. The 
winter of 1890-91 proved in England very destructive to 
the root crops as well as to green vegetables and tender 
shrubs. Birds also suffered severely. In Scotland and 
Treland, however, there was scarcely any severe weather 
until March. The flowering of wild plants was greatly 
retarded by cold in the spring, but during the summer the 
departures from the average were not so great. The 
harvest was late, and its ingathering much interfered with 
by stormy weather. 

** Note on a Lightning Discharve at Thornbury, Glouces- 
tershire, July 22, 1891,” by Dr. E. H. Cook. 





Russian Navy.—The Russian Naval Estimates for 
1892 amount to 17,882,233 roubles, or 2,991,961 roubles 
more than last year, which sum is to be spent upon the 
building of new ships. By order of the Czar a large iron- 
clad cruiser, of the same type as the Rurick, of 10,923 
tons and 15,000 horse-power, is to be put upon the 
stocks at St. Petersburg this spring, in addition to 
three ironclads of 11,000 tons and several ironclad 
coast vessels of from 4000 to 5000 tons. It is also 
intended to build several small cruisers. As soon as 
the thaw setsin, the two ironclad gunboats, the Otvajay 
and the Gremiastchy, of 1492 tons, and with a speed of 
15 knots, are to be iaunched at St. Petersburg. The 
Rurick, now in course of construction, will be the largest 
cruiser afloat. She will be 426 ft. in length, with a speed 
of 184 knots, and will be able to go under steam from the 
Baltic to Vladivostock at a speed of 10 knots without 
coaling. Her armament will consist of four 8-in. guns, 
six of 6-in., six of 5-in., and four torpedo tubes, while her 
armour plates up to the water-line will be 10in. in thick- 
ness. The Rurick will, it is expected, be ready for 
launching next autumn, 
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BENDING ROLLS FOR PLATES AND ANGLES. 


CONSTRUCTED BY MESSRS. TH. SCHULTZ AND L. GOEBEL, ENGINEERS, VIENNA. 
















































































































































































Tux plate and angle-iron bending machine which we 
illustrate above, was constructed by Messrs. Th. Schultz 
and L. Goebel, of Vienna. It will be noticed that the 
standards are mounted on wrought-iron girders, and 
that there is no cast-iron bedplate. The right-hand 
standard can be withdrawn when it is desired to clear 
the top roll and take off a plate that has been bent into 
cylindrical form. By means of the handwheel H and 
screw K the standard can be slidden endwise, and 
when it has cleared the bearing the upper portion can 
be turned round after the bolt T has been loosed. At 
the end of the plate rolls there are small rolls for bend- 
ing angle-iron. 


of crucible cast steel, and one of them dips into an oil 
box. The rolls are 320 mm. (12.6 in.) in diameter, 
and are forged solid of Martin steel. They will roll 
boiler plates up to 20 mm. (.79 in.) thick, and 3.5 
metres (138 in.) wide. Angle-irons 4 in. wide by } in. 
bye can be bent. The weight of the machine is 
3 tons. 








; INDUSTRIAL NOTES. 
_ Tue simmering discontent which has been ferment- 
ing for some time past has boiled over in various dis- 
tricts during the last week or two, several incipient 





| struggles in some districts and some industries. But! 
events ripen so rapidly, or at least change so speedily, | 
that possibly all danger will have been passed ere the | ful. 


date of impending struggles. During last week the 
local strike of coal porters employed at the firm of 


of London. The strike itself was a paltry affair 
enough, the question being employment of non-union 


by the forelock, ceased work in a large number of 
| firms other than that where the strike originated. The 


coal, was soon felt far and wide, so much so that the 
supply of what is termed free labour was quite inade- 
— to the necessities of coal consumers. In this 

eadlock efforts were made to effect a compromise, and 
so end the dispute. These were so far successful that 
by the end of the week the men returned to their 
work, the boycotting and blacklisting clauses in the 
coal merchants’ letter being withdrawn, and the men 
promising to work peaceably with non-union men. 
According to some statements, made during the dis- 





workmen and the discharge of a yard foreman. In} 
view of the threatened extension of the strike the coal | fitters’ and plumbers’ work in the first instance, other 
merchants issued a circular, promising support to the | causes contributing thereto in other places. Upon the 
| firm struck against, whereupon the men, taking time | state of trade the report says: ‘‘ Broadly speaking, 
The machine is driven by belt; the spurwheels are | 





disputes having eventuated in strikes or threatened | pute, it appears that the wages of coal porters are suffi- 
strikes. Nor is the danger of further trade or labour | ciently high to make a skilled engineer’s mouth water, 
complications over. As appearances now foreshadow, | as much as 3/. per week being common. Of course the 
the month of March seems likely to witness bitter | work is hard and dusty, and sometimes difficult, but 








with 3/. per week the men will be envied by many 
whose work is quite as laborious and not less distaste: 





The monthly report of the Amalgamated Society of 


Messrs. Cameron and Co., King’s Cross, extended | Engineers for february shows a total of 71,303 mem- 
rapidly to all, or nearly all, the ‘‘ bays” and coal yards | bers, of whom 4564 were unemployed, 2481 on the 


sick list, and 2028 in receipt of superannuation benefit. 
The large increase under the first-named head is 
attributable to the dispute on the Tyne and Wear, 7c 


the trade of the United Kingdom is fairly good, and 
there is every prospect that employment will be pretty 


inconveniences of this sudden cessation of labour, in | constant for some time to come.” This cheerful view 
the supply of an article of such universal demand as | of the condition and prospects of the engineering trades 


is quite in accord with the reports from time to time 
summarised in Industrial Notes, though, in certain 
districts, rumours to the contrary are sometimes flying 
about, indicative of a decline in the state of trade in 
those branches. The votes for the several levies have 
been carried by unusually large majorities in all cases. 
For the levy in favour of grants to the nailmakers and 
linen lappers, the majority was 11,617 ; for the Con- 
tingent Fund levy, 11,347; and for the special levy 
for the engineers’ own trade the majority was 8640. 
The votes against were in all cases small, the highest 
being only 1521 votes. The report presents the case 
of the engineers as against the plumbers, in the unfor- 
tunate dispute on the Tyne, originating at the works 
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of Messrs. Palmer and Co.’s shipbuilding yard at 
Jarrow, in which the executive declare that the 
plumbers were in the wrong and the engineers were in 
theright. The direct cause of the present conflict is 
stated to have been the taking off of no less than 
twelve fitters from one job on one ship, their work 
being given to plumbers. Other acts of a less pro- 
nounced character are alluded to, but are not specified. 
The actual point in dispute at one time was narrowed 
down to the small question of 4 in. for screwed piping, 
the engineers offering 2 in., the plumbers seeking 24 in. 
as the maximum. The Engineers’ Society has lost 
another cf its old officials, in the person of Mr. John 
Wilson, the assistant secretary, whose official duties 
have extended over a period of nearly thirty years, he 
being the colleague of the first secretary, Mr. William 
Allan. 


The monthly report of the Ironfounders for February 
shows a slight decrease in membership, from 15,291 to 
15,174. The total number out of work, on donation, 
was 1050, as against 953, an increase of 97 on the funds. 
Those on the sick list increased from 415 to 577, 
the increase being 162. There was, however, a de- 
crease of nine on dispute pay, of nine on other forms 
of relief, and of three on superannuation, by death of 
the members. The total number on the funds was 
2291, the cost being 789/. 15s. per week, or on an 
average over ls, 04d. per member per week. The total 
cash balance in hand was 52,331/., showing a decrease 
on the month, or rather five weeks, of 691/. 3s., but an 
increase over the same date last year of over 3500I. 
With respect to the condition of trade the report 
states that it was hoped to be able to — an in- 
creased demand for labour in the ironmoulding branch 
of trade, but as yet there are nosigns of improvement. 
An analysis of the returns asto the state of trade in 
this branch of industry shows unfavourable symptoms ; 
last month the number of places where trade varied 
from very good to slack and dull was 79, employing 
10,206 members, in the later returns the number of 
places was reduced to 70, employing only 8495 
members. Conversely the figures stand thus: The 
total number of places last month where trade was 
very slack to very bad was 38, employing 5085 
members ; these increased to 47 places, employing 
6679 members in the later returns. The increase of 
workers where the conditions of trade were unsatis- 
factory had, therefore, been from 5085 to 6679, or 
by no less than 1594 workmen. There is, however, a 
favourable side even to this state of things, for the 
report states that the shipbuilding industry is fairly 
brisk, with orders booked for a much greater tonnage 
than was the case at this period of last year, so that 
more work will soon be available for the ironmoulders. 
Of course much will depend upon the course of events 
on the Tyne, the Wear, and the Tees ; any lengthened 
cessation of work at these great centres of industry 
will adversely affect the prospects of increased work 
for the ironmoulding branches of trade. 


The monthly report of the Associated Ironmoulders 
of Scotland, for February, also reports a decrease in 
membership, and an increase on the funds. In both 
cases the difference is attributed to the weather, the 
season of the year, and the recent holidays. The total 
membership is 4320, of whom 453 were on “idle 
benefit,” while 182 were out of work, but not on 
benefit ; total 635 unemployed. The report is not, 
however, desponding in tone, as the officials expect 
that a large number will speedily fall into steady em- 
ployment with the lengthening of the days and more 
settled weather, Work on the Clyde is by no means 
depressed, and the dispute on the Tyne will rather 
help it, therefore no fears are expressed as to the 
earlier part of the present year, in so far as employ- 
ment is concerned. The vote in regard to the proposal 
to sectionise the trade was adverse to the proposal, but 
only by a majority of 430, though a fair proportion 
voted. The majority of the members are consequently 
in favour of keeping the union as it is, each member 
being compelled to pay to the provident benefits 
as well as to the trade funds. The society has a 
balance of 30,6117. 10s. 8d. in hand, so that it has 
borne the brunt of last year’s expenditure fairly well, 
considering the large grants it made to the railway 
men and to others in the interval. The districts 
where trade in this branch is net quite so flourishing 
as it was, are Dundee, Coatb:idge, Dunfermline, 
Paisley, Edinburgh, and Aberdeen, and in some parts 
of the eastern, north-eastern, northern, and southern 
centres of industry, but the proportions out of work 
are not large in any one district, the cases being for 
the most part loss of time entitling to relief, rather 
than depression of any permanent kind. In some 
cases stocktaking has been the chief cause of idle 
benefit being paid. 


In the Sheffield and Rotherham district trade is 
generally quiet ; there are signs of increased activity 
here and there, but they are exceptional. The rolling 
mills are stated to be less busy; cutlery shows an 
improvement, but only partially. In engineering 





there is greater activity in the agricultural imple- 
ments and machinery, while railway work is busy. 
The threatened dislocation of trade by the miners is 
having a depressing effect, but no local disputes of any 
consequence have arisen to cloud the horizon, or accen- 
tuate the feeling of uneasiness that doubtless exists in 
several of the local industries of the district. 


In the Cleveland district a better tone has been ob- 
servable than that reported recently, and some larger 
business has been done iniron. But Cleveland will 
feel acutely the crisis in the engineering trades on the 
Tyne and the Wear, especially under existing condi- 
tions in the district. Prices recovered a little last 
week, but the workmen allege that present prices do 
not and cannot afford a profit on manufacture. More 
men are under notice at the ironstone mines, and the 
use of the new drilling machines is said to be dis- 
placing many more. At a couple of limestone quarries 
in the district there are disputes, the owners refusing 
the advance sought, and also the proposal to arbitrate 
on the question, so it is stated, 


The representatives of the North of England Board 
of Arbitration and Conciliation and of the Midland 
Wages Board have provisionally agreed upon a basis 
of working amalgamation, as follows: That the wages 
scale be based on Is, 6d. premium beyond shillings 
for pounds sterling, and 2s. in the Midland district. 
The committee regard this as a fair basis, and believe 
that it will remove the irritation which has been some- 
times felt at the difference of rates in the two dis- 
tricts. No change has taken place under the new ascer- 
tainment of prices, so that the rates in the two districts 
remnain at present relatively the same as they were, 
with the exception of the 24 per cent. reduction in the 
North of England since the half-yearly meeting. 


The most disastrous dispute on the Tyne continued 
through the whole of last week without any signs of 
settlement. Yet there were indications of fervent 
hope among the tens of thousands of workers not 
immediately concerned in the passage at arms between 
the engineers and the plumbers, that some modus 
vivendt might be found to terminate the strike. Of 
course, opinions are somewhat divided as to the merits 
of the case, some siding with one party and some with 
the other. This was significantly manifest at the 
meeting of the Newcastle and Gateshead Trades 
Council, recently held, at which there was so much 
diversity of opinion that the delegates practically 
refused to take sides, various resolutions and amend- 
ments having been lost, the previous question being 
ultimately carried. The Machine Workers’ Associa- 
tion rejected a resolution in favour of arbitration and 
carried an amendment to support the engineers against 
the plumbers by a majority of 56, the resolution 
eventually carried being in favour of tendering their 
notices this week. On all hands, however, it is felt 
that the only honourable way out of the difficulty is 
by referring the whole matter to arbitration. The 
stoppage of over 12,000 men is in itself a most serious 
matter; but that number was further increased by 
men from the Elswick Works at the close of the week, 
and the indications generally were that the dispute 
would spread to the whole of the engineering firms in 
the district. The shipbuilders and other trades are 
not involved directly in the dispute; but the effect 
of the strike, if prolonged, will be to stop work 
generally throughout the whole of this busy district. 
An elaborate return, as to the comparative number of 
plumbers and of engineers employed during the last 
ten years, seems to show that the number of the former 
had increased from 21 in 1882 to 36 to 40 in 1891-90; 
whereas the number of fitters had increased from 31 
in 1882 to 288 in 1892. The difference in wages is 6d. 
per week more to the engineers for 53 hours than to 
the plumbers for 54 hours per week. Some slight in- 
accuracies are stated to be in the return, but generally 
it is said to be a fair statement of the facts. The 
smallness of difference point conclusively to arbitra- 
tion as a mode of settlement. 


Several Bills relating to labour have been introduced 
into Parliament this session, among others that of Mr. 
Forward relating to the employment of women and 
children in shops having the first place. This is sure 
to evoke a long discussion, but whether it will pass the 
second reading in view of an early dissolution is not so 
certain. Mr, Leake, a Lancashire member, has also a 
good place for the Mines Eight Hours Bill, the division 
list as to which will be closely scanned by the mining 
and other constituencies. Those whointend to become 
candidates at the next election will have to make up 
their minds—-the open-mind period will have elapsed. 
The Universal Eight Hours Bill met with a hard fate. 
The Bill is nominally promoted by the Parliamentary 
Committee on behalf of the Trades Union Congress, 
but the secretary and other members of that com- 
mittee refuse to back the Bill. The other members 
of last session have also declined it appears. The 
notice was given on Tuesday, but up to the end of the 
week the Bill was not brought in, as Mr. Randall 





found no member to back it. This Bill provides for 
trade option. It is, however, announced that the 
original Bill, universal in its application, will be intro- 
duced. 


The condition of affairs in the coal trade, as between 
miners and the coalowners, is becoming more and more 
acute, notwithstanding the assertions that the latter 
were disposed to look with a friendly eye upon the 
movement to stop supplies from one district to another 
in certain cases. The proposal of the executive of the 
National Federation of Miners, to cease work on a 
given date, to be fixed by a conference, was discussed 
at the conference held in Manchester, on the last three 
days of last week. After along debate the follow- 
ing resolution was declared to be unanimously carried : 
‘*'That this conference is in favour of a general stop- 
page of collieries on a day to be fixed by this confer- 
ence, and that another conference be held during the 
first week of the stoppage to discuss whether the pits 
should resume work at the end of the week, or remain 
closed longer.” Later on the conference decided that 
all notices be handed in to expire on March 12. The post- 
ponement of the strike to a date so remote as March 12 
would seem to indicate an expectation of some arrange- 
ment or settlement within that period of a full month. 
In any case it will give ample time for persons to 
supply themselves with fuel in all cases where there is 
stocking room, so that the injury to industry will be 
minimised. Several districts were unrepresented at 
the conference, such as Durham, Northumberland, 
South Wales, and the Cleveland miners. The confer- 
ence invited the Fife and Kinross miners, now under 
notices for a reduction of 15 per cent., to join the 
National Federation, and to take part in the present 
and all future movements. Considerable doubt is felt 
as to the policy of the federation at the present 
moment, even by men in close sympathy with the 
miners generally in their efforts to improve their con- 
dition. A general stoppage of work at the pits is not 
universally approved, nor is it believed that the 
federation regard with equanimity the actual cessation 
of work. A bold front is thought, however, to be the 
best policy, as it will decrease the stocks. 

The Durham miners have refused by a large majority 
the proposed reduction of 10 per cent. in wages, 
recently submitted to them by the executive of the 
union, and balloted upon by the members. The asso- 
ciation had to cancel the first lot of papers because the 
men regarded them as shutting out the right to refuse 
to aecept the reduction. The decision was communi- 
cated to the Coalowners’ Association, which body will 
consider the subject by the light of the vote of the 
members. In the adjoining county of Northumberland 
the reduction was agreed to after a ballot of the 
members. 

In the South Wales district the Monmouthshire men 
have given in and accepted the reduction of 24 per 
cent. under the sliding scale. A good deal of friction had 
been engendered between the members of the two 
bodies, by the acceptance of the scale and the reduc- 
tion, on the part of the South Wales miners, and the 
refusal of the Monmouth association to agree thereto. 
Now, however, another and a still more serious dif- 
ficulty has arisen in South Wales. At a conference of 
the enginemen connected with the South Wales and 
Monmouthshire collieries, representing some 2000 
men, it was resolved to give in their notices on the 
first day of March to terminate all contracts, unless 
the employers unanimously agree not to enforce the 
reduction of 74 per cent. as proposed under the sliding 
scale. The employers, it appears, are bound by reso- 
lution to reduce the wages of all the men employed at 
the collieries on the basis of the scale. But the engine- 
men allege that they were not consulted and are not 
represented on the Sliding Scale Committee, and they 
refused to be bound by a one-sided resolution. Should 
a strike of those 2000 men take place all the pits would 
be idle and some 100,000 colliers be stopped. Fortu- 
nately there is yet time for friendly negotiations, as 
the reductions do not take effect till April 1 next. 








BOILER EXPLOSION AT WOLVER.- 
HAMPTON. 

A “FORMAL investigation,” under the Boiler Explo- 
sions Act, 1882, has just been held at the Town Hall, 
Wolverhampton, with regard to an explosion which 
occurred on Monday, December 21, at the Priorfield 
Iron Works, Deepfields. The Commissioners were Mr. 
Howard Smith, barrister-at-law (presiding), and Mr. J. 
H. Hallett, consulting engineer. Mr. K. E. K. Gough 
conducted the investigation on behalf of the Board of 
Trade, and Mr. Kettle represented Messrs. Whitehouse 
and Son, owners of the works. 

The boiler was of the ordinary two-flued type, fired by 
waste gases from the iron furnaces. It was 33 ft. in 
length by 9 ft. in diameter, made of iron plates ;%; in. 
thick in the shell and 2in. thick in the furnace tubes. 
The tubes were 3 ft. 3in. in diameter, and were not 
strengthened, as they ought to have been, by encircling 
hoops. The pressure at which the boiler was worked was 
from 25 lb. to 30lb. There were seven boilers in the 
range, with one steam pipe common to all, and only one 
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pressure gauge, situated in the engine-house about 70 yards 
distant. 

The right-hand furnace tube collapsed along its entire 
length and rent, the result being that the front end plate 
was torn in pieces, one of which was carried 100 yards, 
while the boiler was thrown about 30 yards backward. 
The moulding shop was demolished, but fortunately no 
one was injured, and no property suffered damage except 
that belonging to the owners of the boiler. 

Mr. Gough, in opening the investigation, said the 
boiler in question had been bought by Messrs. White- 
house from the Dudley Water Works Company. That 
company was not now in existence, so that he had not 
been able to ascertain either the age of the boiler or the 
name of the maker, but it had been in use at the Prior- 
field Iron Works about 15 years. Along with six others 
it supplied steam to a blast engine and a winding engine. 
It appeared to have been under the inspection of the 
Midland Boiler Inspection and Insurance Company down 
to about 1878, when it was insured by the Mutual In- 
surance Company, and in 1883 by the Staffordshire Com- 
pany. In 1889 the Staffordshire company transferred 
their business to the Boiler Insurance and Steam Power 
Company, the boiler under consideration being included 
and the policy allowing a pressure of 25 lb. This last- 
named company made efforts to obtain a thorough 
examination but did not succeed. Ultimately the boiler 
was transferred to the Scottish Insurance Company. 
The owners were desirous of obtaining a pressure of 30 lb., 
but the company would not grant more than 25 lb., 
and this was accepted and the boiler insured to that 
point. The Scottish company failed to obtain a 
thorough examination until April 29th last, when 
they found that there were considerable defects in the 
boiler, both furnace tubes being out of the true circle. 
They therefore advised Messrs. Whitehouse to renew the 
tubes altogether, or, if they did not renew them, to 
effect certain repairs and add strengthening hoops or 
rings. Some repairs were effected, but the tubes were not 
renewed, nor were they strengthened as the insurance 
company had recommended, and mean time the policy 
was continued as before. In July the insurance company 
again called attention to the defects to which they had 
previously referred. On October 23 last an inspector 
made an external examination of the boiler when in 
work, and was then told that the strengthening rings had 
not been placed round the tubes, but for some reason the 
insurance company did not make any mention of this 
when reporting to Messrs. Whitehouse on the result of 
this examination. At about half-past one on the morn- 
ing of December 21 the attendant saw that the boiler was 
full of water, and at about two o’clock that the pressure 
gauge indicated 29 lb. Shortly afterwards the boiler ex- 
ploded with the results narrated above. 

Mr. Archibald Currie, Engineer-Surveyor to the Board 
of Trade at Liverpool, presented a report of his examina- 
tion of the exploded boiler, giving a detailed deseription 
of its construction and complement of fittings. He attri- 
buted the explosion to the malconstruction and defective 
condition of the furnace tubes. 

Mr. Benjamin Whitehouse, owner of the Priorfield Iron 
Works, stated that the management of the works was in 
the hands of his son and the general manager. The boiler 
was purchased about twenty years ago, and its inspection 
was left entirely to the insurance company, whose instruc- 
tions they usually carried out, and thought that sufficient. 
He was consulted as to the transfer of the insurance, the 
reason of the transfer being to oblige the agent of the 
Scottish company, though the premium was slightly 
lower than that charged by the Manchester company. He 
had heard that hoops had been recommended for the 
furnace tubes. 

Mr. Henry B. Whitehouse, son of the last witness, 
deposed to having been manager of the works for about 
seven years. He had received no mechanical training. 
He recapitulated the various stages of insurance through 
which the boiler had passed, but stated that he could not 
find any reports on examinations prior to the Scottish 
company taking it over. The boilers were cleaned out 
every seven weeks by the working engineer and the boiler- 
maker, who were instructed to report when they found 
defects. No record was kept of their reports. The 
safety valve was set to blow at 251b. They asked the 
Scottish company to allow 301b., but the policy was only 
given for 25 lb., though to his knowledge there was no 
specific refusal of the higher pressure. (A letter dated 

fay, 1890, was here put in from the insurance company 
declining 30 1b. and giving Fairbairn’s rules of strength, 
but the witness stated he had no recollection of having 
received such a letter. A report was also produced, in 
which the insurance company stated that the tubes were 
out of shape and badly corroded, and that they should be 
renewed at once, failing which the first two plates should 
be replaced and the remainder drilled to ascertain the 
thickness, ) 

By Mr. Gough: They did not renew the tubes or apply 
the angle-iron hoops because they could not spare the 
necessary time. 0 representation was made by the 
Scottish company about strengthening the tubes before 
they accepted the boiler for insurance. All that they 
had recommended, excepting the renewal of the tubes 
and the addition of the hoops, had been done. 

Mr. J. F. L. Crossland, engineer to the Boiler Insurance 
and Steam Power Company, gave evidence as to having 
made several applications to Messrs. Whitehouse for the 
opportunity of making a thorough examination of the 
boiler while insured with his firm, but without success. 
He would not recommend that tubes of so great a length 
and diameter should be worked without hoops at any 

ressure, quite independent of the factor of safety, and 

e would not have insured this boiler even if the tubes 
had been quite cylindrical, until they were strengthened. 
He took the risk in the first instance because his company 





were taking over the business of the Staffordshire office, 
in which the boiler had been previously insured. 

John Brough, boilermaker at the works, enumerated 
certain repairs he had made to the boilers from time to 
time. He intended to place the rings round the tubes 
when next the boiler was laid off but did not get them 
ready meantime. Canal water was used for feeding the 
boilers, but it was very bad for the purpose. 

Mr. J. D. Young, managing director of the Scottish 
Insurance Company, gave evidence respecting the in- 
surance of the boilers at Messrs. Whitehouse and Sons’ 
works. Several insurance offices had considered the 
exploded boiler safe at the pressure his company allowed. 

Henry Taylor, inspector under the Scottish company, 
spoke to various examinations he had made of the boilers. 

e found one steam gauge for the whole of the seven 
boilers, although it was desirable to have one on each 
boiler. There were two floats but no glass water gauges. 
At his thorough examination of the exploded boiler he 
found the right-hand tube 14 in. out of the true circle and 
mentioned the fact to the boilermaker. He considered 
the boiler was unsafe and was led to understand that the 
hoops would be applied before it was again set to work. 
The water used was very corrosive. He did not impress, 
upon the boilermaker the danger of working the boiler 
without the strengthening rings, and this he had since 
regretted. He did not mention in his subsequent report 
to his company that the hoops had not been applied. He 
did not inform Messrs. Whitehouse that the boiler was 
unsafe, as he left that to his superiors. 

After having heard Mr. Kettle on behalf of Messrs. 
Whitehouse, and Mr. Gough on behalf of the Board of 
Trade, Mr. Howard Smith delivered judgment. He 
reviewed the evidence relating to the history and con- 
struction of the boiler, its condition, and the recommen- 
dations of the Scottish Insurance Company as to the 
execution of certain repairs and alterations. When the 
insurance inspector made his external examination on 
October 9 last, he was told that the strengthening rings 
had not been applied, but he did not inform Messrs. 
Whitehouse, or the boilermaker, that the boiler was dan- 
gerous to work in its then condition, although he now 
said he regretted that he did not do so. It would have 
been better if he had advised the firm of the danger and 
insisted on the boiler being stopped at once and the 
strengthening rings added. The explosion was due to the 
furnace per Sin become so wasted by corrosion as to 
cause it to collapse under the ordinary working pressure. 
It was perfectly fair to say that the boiler had been worked 
for a long period at a greater pressure than it should have 
been worked at. It was very undesirable that furnace 
tubes of the diameter of the one in question should be 
used, unless fitted with strengthening rings. The Com- 
missioners did not think that any blame attached to Mr. 
Benjamin Whitehouse personally, but he must be held re- 
sponsible for the acts of his son, if, as no doubt was thecase, 
the explosion was caused by any negligence on his part. 
They thought Mr. Henry Whitehouse had been guilty of 
great negligence, and was very much to blame. It had been 
conclusively proved that the boiler power was insufficient 
for the work to be done, and that when a boiler was off 
very great difficulty was experienced in obtaining sufti- 
cient steam to keep the machinery going. Mr. Henry 
Whitehouse had told the Commissioners that his firm 
relied on the insurance company, but it must be pointed 
out that the insurance company did not guarantee the 
safety of the boiler, though they insured it, and it was 
therefore the duty of Messrs. Whitehouse to have ap- 
pointed a duly qualified person to examine the boilers 
from time to time, and to be responsible for their safety. 
Though Mr. Whitehouse had stated that he relied on the 
reports received from the insurance company, yet he took 
upon himself to ignore and set at naught their recommen- 
dations. In order that the work should be carried on he 
was prepared to run the risk of working a boiler which 
was admittedly unsafe. Not only did the Commissioners 
consider his conduct in that respect was negligent, but 
they were constrained to describe it as reckless in the 
extreme, and he was to blame for the explosion. The 
Commissioners therefore ordered Mr. Benjamin White- 
house to pay to the solicitor of the Board of Trade the sum 
of 701. towards the costs and expenses of the investigation. 

Several questions present themselves for reflection when 
considering the evidence given in this case before the 
Board of Trade Commissioners. First : How was it that 
this boiler was insured by so many insurance companies, 
in some cases without thorough examination, although it 
was of manifestly weak construction, and fed with corro- 
sive water? Second: Is not the impression likely to 
arise that under the present stress of competition in the 
boiler insurance business boilers are accepted by some 
companies at reduced prices, with an increasing disregard 
of thorough inspection and safety, and purely as a matter 
of speculation in risks? Third: Does not such a trans- 
action offer a premium to careless or parsimonious owners, 
and lead them to shirk due responsibility, knowing that, 
as the Board of Trade have already pointed out in their 
annual report for the year 1889-90 under the Boiler Ex- 
plosions Act ‘‘their material interests,” to a certain 
extent at least ‘‘are safe,” and that in the event of an 
explosion pecuniary recompense will be made by the in- 
suring company ? Fourth: Would not a system of inspec- 
tion and registration of steam boilers, enforced by law, 
bring home to such owners the importance and necessity 
of keeping their boilers in good condition, and also con- 
strain insurance companies to avoid accepting boilers 
without having in the first instance satisfied themselves 
by careful thorough examination that they are safe to 
work? The present loose manner in which dangerous 
boilers can be worked and insured appears only capable 
of being dealt with oe An appeal to ordinary 
common sense in such cases seems to be practically hope- 
lees and barren of any good result. 











BLAST FURNACE SLAG. 
On the Disposal and Utilisation of Blast Furnace Slag.* 
By Mr. Witt1am Hawpon, of Middlesbrough. 


Communicated through Mr. Charles Cochrane, Past- 
President. 

Production of Slag.—Whilst it is sometimes difficult 
to realise a aay in disposing of the pig iron produced 
from the blast furnace, it is almost always difficult to 
avoid a loss in getting rid of the slag made in conjunction 
with the iron. In other words, it is only under excep- 
tional circumstances that the slag can be sold as a useful 
commodity, and a profit be made from it. Asa rule slag 
has at a certain cost for labour to be tipped vver more or 
less valuable land, which is thereby covered up and 
wasted ; or in some cases it has to be carried quite away 
from the locality of the blast furnaces, at a further cost of 
carriage. Thus the disposal of slag from the blast furnace 
has almost always entailed a cost which has had to be 
reckoned in the manufacture of pig iron ; and when it is 
borne in mind that about 10,000,000 tons of slag are made 
yearly in Great Britain, it will at once be seen that the 
aggregate amount of this cost is enormous, and that the 
subject is well worthy of attentive consideration. 

Uses of Slag.—In some few localities a profit is realised 
by selling slag asa material for roadmaking. It is first 
of allrun in its molten state into balls, formed in the usual 
boxes, and carried away on bogies, from which it is tip; ed; 
when cool it is broken into pieces of the requisite size, 
and sold at whatever profit can be obtained. At a few 
blast furnaces bricks for paving are made, but only to a 
limited extent. Where the traffic is not too heavy they 
are found to stand fairly well, as in stables and stable 
yards, and in the back streets of towns; in Edinburgh 
indeed some of the better streets are paved with them, 
notwithstanding that granite can be obtained near at 
hand. Slag is also cast in various forms, such as channels 
for water courses, kerbs fur footpaths, &c. Glass has 
been made from it in small quantities, but the author 
believes not on a commercial scale. The whole, however, 
of the slag utilised for all other purposes than road metal, 
amounts to only a very small percentage indeed of the 
total quantity of slag made in the country. 

Previous Modes of Disposal.—In the Cleveland district, 
where probably some 3? million tons of slag are made per 
annum, the question of its disposal has received some- 
what serious consideration, and has been solved in one of 
two ways; either land has been purchased at a high price, 
from 400/. to 1000/. per acre ; or the slag has been sent out 
to sea in hopper barges, and there deposited in deep water. 
In the early days of iron manufacture, slag used to be run 
into holesdug in the sand of the pig bed, into which a stake 
of iron had been fixed ; and pt aed the slag was set, the 
lump was lifted out by a crane laying hold of the stake. 
Sometimes the slag wasrun into channels made in sand or 
ashes, and was afterwards broken up by hand. But with 
the subsequent larger makes from the blast furnaces it 
was Pe impossible to clear it away by these means. 
Cast-iron boxes were then placed to form moulds for the 
slag to run into, and iron bogies were run underneath them 
to carry them away ; or the sides of the boxes were them- 
selves mounted on bogies which formed the bottoms of the 
boxes. The slag is thus conveyed away in balls of 2 to 
4 tons ; when it is cool, the frame or sides of the box are 
lifted off the bottom by a crane, the bogie is drawn away 
to the tip, and manual labour is employed to bar the balls 
off, in order either to level up uneven ground, or to build 
upa mountain, which is carried toa great height so as to 
cover as small a base as possible on the costly land. 

When sent to sea, the slag had to be Sookes up by 
hand, and wheeled barrowful by barrowful into the 
hopper barge. But this was such costly work that means 
were devised for breaking up the slag balls by fixing in 
the centre of the bogie a hollow casting, the idea bein 
that, when the mass of slag cooled and contracted rounc 
this casting, the ball would break up into pieces small 
enough to be tipped into the barge without much injury 
to the vessel. ne hollow core was cast about one-third 
the width of the ball, and was fixed firmly on the oe of 
the bogie; and when the box or frame was placed on 
the bogie, the slag was run into the space surrounding 
the core. It was found in practice, however, that this 
also was too costly a procedure. The central castings 
soon became burnt and cracked and broken, and repairs 
were found to be heavy. Moreover, the slag balls did 
not break into small pieces, and occasionally into only 
two or three large heavy pieces, which wrought havoc to 
the plates of the barges, springing the joints so that the 
pumps had to be kept constantly going to keep the water 
out; and often a hole was smashed through the plates 
and the vessel disabled by a heavy mass of slag, falling 
as it did down a shoot placed at the height necessary for 
loading at high tide, and thus acquiring an additional fall 
of 14 ft. or 16 ft. when loading at low water. The idea of 
the central hollow core or csting for causing the slag to 
break up in cooling was no doubt a good one, and the 

Jan was certainly an advance on the old method of 
reaking up the balls by hand. 

In some on instances the American plan is adopted of 
running the slag in flushes into a “boat” or tank on 
wheels, lined throughout with firebrick ; or simply into a 
ladle placed on a truck. In either case the slag is merely 
run or tipped out of the vessel containing it. If intended 
for further removal, it is run from the tank or ladle on to 
cast-iron plates, so as to form layers of slag, which can 
afterwards be removed by hand when cool. 

The cast-iron core was first introduced by Mr. J. A. 
Birkbeck, at the Acklam Iron Works, Middlesbrough. 
The hollow casting was made double pear-shaped in plan, 
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and of the full height of the slag ball, with the finer ends 
or knife-edges towards the front and back of the cy oe 
so that when the bogie was tilted up, the slag, which had 
already cooled and cracked through contraction round the 
core, was cleft in two or more pieces, and fell into the 
barge. But these pieces were too large and heavy to be 
thrown with safety into the vessel. 

A vast amount of thought and money was expended 
by Messrs. Cochrane and €o. at the Ormesby Iron Works, 
Middlesbrough, in their endeavours to bring to a suc- 
cessful issue this method of breaking up and loading the 
slag. They introduced as a central core what they called 
a ‘‘hog-back” casting, shown in Figs. 1, 2, and3. By 
this plan the slag was broken up into much smaller 
pieces than by Mr. Birkbeck’s. After the slag had been 
run and had solidified, the bogies were placed under a 
series of perforated pipes, from which sprays of water 
played on the top of the still hot mass ; the sudden cool. 
ing assisted in cracking the balls, which contracted round 
the hog-backs. But although not so costly as the old 
plan of breaking the balls by hand labour and wheeling 
the slag into the barges, it was not satisfactory, the wear 
and tear, especially of the hog-back core, being very 
great. This method has now been abandoned, and _ re- 
placed by the apparatus shown in Fig. 4 about to be 
described. 

At the Normanby Iron Works, Middlesbrough, where 
also the slag is sent to sea, Mr. Edwin Jones has built 
iron bogies with wrought-iron sides about 15 in. high, 
and widening pate from the bottom. These are 
filled with slag, and when it is sufficiently cooled are run 
up to the slag shoot, and tipped up bodily so as to shoot 
the block of slag out, and let it fall upon knife-edged 
iron castings, by which it is broken up into somewhat 
large pieces ; these then roll into the barge, or into a large 
x igs shoot fixed so as to store about 100 tons of slag. 
Still, however, the pieces are too large for the safety and 
wear of the barge. 

Several mechanical contrivances have been designed to 
deal with molten slag, the earliest probably being that of 
Mr. Thomas Bell at the Walker Iron Works near New- 
castle-on-Tyne. As there was little land adjoining the 
works, he designed, about 1871 or 1872, a machine for 
running the slag into such small pieces as could be readily 
handled and tipped into barges at the wharf adjoining 
the work, and then sent to sea. The slag was run intoa 
series of cast-iron trays, each about 3 ft. wide, which 
were fixed on an endless horizontal belt travelling a dis- 
tance of about 12ft. When the slag was sufficiently set 
or cooled, water was played on it to cool it further, and 
it was then tipped into trucks. For some reason unknown 
to the writer this apparatus was abandoned. 

In 1873 designs were submitted to the Cleveland iron- 
masters by Mr. David Joy, who read a paper to the 
Cleveland Institute of Engineers, describing his plans, 
none of which however, so far as the writer is aware, were 
- into practice. One idea was to have long endless 

velts running from the furnaces to the river for shipment, 

The belts were to consist of iron plates } in thick, fixed on 
iron ropes; it is needless to say that these would have 
been too light to resist the action of molten slag run upon 
them. Another design was for disintegrating the slag by 
running it into water, out of which it was to be dredged 
by an arrangement of buckets. Other designs were also 
drawn out for running the slag into moulds fixed on the 
inner side of a horizontal wrought-iron drum, which re- 
volved on small rollers ; the idea was to assist the cooling 
of the slag by means of water jets, and to carry it in the 
moulds nearly up to the top of the circle described by the 
revolution of the drum, and then to tilt it out into a 
trough shooting it into trucks. An experimental machine 
constructed on this plan could not deal with such a large 
flow of slag as was discharged from the furnaces of that 
date ; and it does not appear to have been put into prac- 
tical use. 

Utilisation of Slag.—To the utilisation of slag a good 
deal of attention has been given by Mr. Charles Wood, of 
Middlesbrough, by whom several machines have been 
designed for dealing with itin this direction. In a paper 
read before the Society of Arts in London in May, 1880, 
Mr. Wood described several appliances which he had de- 
signed with this object. The first is a machine for making 
**slag shingle,” and consists of a horizontal annular table 
about 16 ft. in diameter, which is formed of segments or 
cooling plates about 2 ft. wide, made of cast iron, and 
having wrought-iron pipes cast in them, through which 
water flows. While the table is revolving slowly, the 
molten slag is run upon it, and spreads out to a thickness 
of from # in, tolin. When it has travelled about 10 ft. 
and has consolidated, water is run upon it to cool it 
further, and then a set of scrapers push the slag off into 
iron wagons, into which it falls in small pieces. This 
machine is largely used for making concrete. 

Another machine is for making slag sand, and consists 
of a wheel or short drum, the outer rim of which is trough- 
shaped and about 14 ft. in diameter, revolving on a hori- 
zontal axle. Into the lower part of the trough-shaped 
rim, of which the opening faces inwards or towards the 
centre, water is run to a depth of 18in. or 24 in.; and 
into this water the molten slag is ron, where it forms into 
@ spongy sort of sand. Perforated shelves or elevators 
are fixed radially across the trough at intervals all round 
the wheel, and in passing through the water carry away 
the sand and lift it to the top of the machine, where it 
drops intoa spout and is shot out into wagons. Thissand 
has been extensively used for making concrete bricks, 
which are useful for structural purposes; some millions 
have been sent from the Tees to London for house build- 
ing, and have sometimes been sold at a profit at as low a 
price as 10s. or 11s. per thonsand. In many parts of the 
country cement mortar is made from slag in this condi- 
tion, and is very tough and durable. 

Another form in which blast furnace slag has been use- 





the shaft B by geared wheels, and cause the chains to 
travel in the direction shown by the arrow. The pans 
which carry the slag are fixed on the chains, and are 
shown full size in plan in Figs. 5 and 8, in cross-section 
in Fig. 7, and in longitudinal section in Fig. 6. They 
are ninety in number, and are each made in three pieces ; 
and are bolted on the chains A by means of two lugs cast 
on the bottom. The slag isconveyed from the furnace by 
means of the trough F, from which it flows in a molten 
state into the pans as they travel beneath it. The pans 
then pass — the water trough D, after which the 
slag is still further cooled by being sprinkled with water 
from the perforated pipe H. Finally in passing over the 
pulleys E the slag is tipped out of the pans into a shoot 
discharging into wagons beneath. For taking up any 
wear on thechains, a wormwheel and screw, fixed at J, are 
connected by links K to the pulley shaft E, whereby the 
| chain can at any time be tightened up as required. 
| At the Newport Works the eight machines are each 
driven byasteamengine with single 5-in. cylinder ; butonly 
above half its power is really necessary for driving them. 
The chains are run at slightly varying speeds, according 
| to the output of slag, the average rate being about 13 ft. 
| per minute. The eight machines together deal with 1000 
tons of slag per twenty-four hours. In the water trough 
D, into which the pans dip down with the chains after 
passing the bearing pulley G, the water is kept at a level 
_ | reaching about two-thirds up the sides of the pans; and 
kept boiling by the heat, a certain portion of it usually 
splashes over into the pans and assists in cooling the 
slag; but this is not essential to the process. Two or 
three trucks are kept in reserve on a slight incline, so that 
when one truck is full another is lowered into its place 
| without stopping the machine. The trucks are made 
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fully applied by Mr. Wood is that of slag wool or silicate 
cotton ; and he appears to have been the first to manu- 
facture it in this country on a commercial scale. The 
process is interesting, and extremely simple. According 
to his own description in the paper al y referred to, a 
jet of steam is made to strike upon the stream of molten 
slag, as it flows from the usual spout from the furnace. 
The steam scatters it into shot, and as each shot leaves 
the molten stream it draws out a fine thread ; just in the 
same way as when treacle is touched lightly with the 
finger, it is drawn out into a fine thread. On losing its 
heat the fine thread of slag drawn out by each shot 


Fig.1. 
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becomes set like glass. The shot itself being heavy drops! with bottom doors, or with side or end tip, to suit the 
to the ground ; but the light thread is sucked into a large | particular requirements of the works where they are em- 
tube by an induced current of air. The finer qualities | ployed. 
float about and settle near the outside of the chamber,| At casting time the slag which may follow the iron at 
whilst the heavier or larger fibres lie chiefly in the centre. | the end of the cast, is run into cast-iron troughs, and 
The wool is then ready for use, and is packed in bags for | when cooled is broken up by the slagger and thrown into 
sending away. It is principally used for covering boilers | the trucks ; so that bogies and boxes are dispensed with 
or steam pipes, for which purpose it is peculiarly adapted, | in the general working of the blast furnace when these 
being a splendid non-conductor of heat, and incom-| machines are employed. There is thus a considerable 
bustible. As only } cwt. is made from each ton of molten | saving in labour, and in wear and tear of machinery and 
slag operated upon, it will be seen that the process is not | material employed in the disposal of slag from ordinary 
a very rapid one. blast furnaces. Burst balls of slag, which might burn up 
Endless Chain Slay Machine.—The disposal of slag by | the sleepers and roads and cause labour, are unknown. 
mechanical means engaged the writer’s attention more | It is now no longer necessary to bar the balls off the 
particularly in the year 1885, when all the land available | trucks at the tip ; and the constant repair, renewal, and 
for slag tipping at the Newport Iron Works of Sir B. | shifting of rails and sleepers on the tip, are now unneces- 
Samuelson and Co. at Middlesbrough, had been pretty | sary. Two men per shift do the whole of the work re- 
well filled up. He then designed the a) paratus shown in | quired for the disposal of 6000 to 7000 tons of slag per 
the accompanying engravings, of which B ig. 4is a longitu- | week at the Newport Works, with one locomotive per 
dinal view. A, A are endless chains, made of long steel or | shift, which is assisted on the day shift only for one-half 
iron links, which are fastened together by pins or rivets. of the time by a second locomotive, thus averaging 
B is the primary driving shaft, driven by a small engine, | 7 locomotives per shift, in place of three locomotives 
or if more convenient by a belt. At C isa pair of pulleys when tipping on a mountain of slag. The enormous wear 
over which the endless chains pass ; they are driven from | and tear of bogies and boxes due to the hot slag is now 


























FEB. 19, 1892.] 


ENGINEERING. 


245 








done away with ; and the wear on locomotives is reduced 
to a minimum, the dust and dirt due to the old method 
being dispensed with. 

The slag is run into the pans about 1 in. to 2in. thick, 
and breaks up into pieces from the size of a nut to a few 
pounds weight. It is largely used for roadmaking, 
especially for the foundation of new roads. For concrete, 
being already small in size, it requires little further break- 
ing to render it suitable; and for this purpose it has been 
found to be particularly adapted, some thousands of tons 
having been used for the walls of piers, wharves, &c., and 
also for the walls of buildings. 

Experiments arenow being madeon a largescale withthe 
view of using it extensively in the manufacture of cement, 
and it would appear likely to be largely used in future 
for the purpose. Not that it is a new idea to use slag for 
cement making ; but the form and consistency into which 
it is run and manipulated in this apparatus adapt it ina 
special manner for cement manufacture. The slag is 
annealed or tempered in passing through the water ; and 
that made from hematite iron, for instance, which con- 
tains a high percentage of lime, does not fall away into 
dust, as it otherwise does when run into balls and exposed 
for a short time to the atmosphere. In some districts 
vast quantities of ballast are brought for miles, and ob- 
tained in the first instance at some cost, for packing the 
sleepers of railways, which actually run past the very 
furnaces where this slag can so easily be made useful for 
the purpose. On the North-Eastern Railway, which 
forms a network throughout the Cleveland and Durham 
districts, ashes from the iron works and coke ovens are 
universally used. This ballast retains a lot of rain and 
surface water, and tends to rot the sleepers; and where 
steel sleepers are used, nothing is more injurious and wast- 
ing. Were this slag used wholly or in part as ballast, a 
drier and more lasting road would be the result. On 
many railways the larger class of ballast is used entirely, 
and in some cases slag is the material chosen. There 
appears, therefore, to be a wide opening for the use of this 
material, which in most localities is at present a nuisance 
and a source of expense. 

The apparatus now described is a simple contrivance, 
having probably no great merit as a mechanical device ; 
but few things are more difficult to deal with than the 
force of expansion and contraction in metals, especially 
when brought about rapidly, and with continuous alter- 
nations. This is the case at blast furnaces in any mode 
of dealing with the slag, and particularly so when arti- 
ficial cooling is resorted to ; and though at last simplicity 
has now been arrived at, a good deal of time has been 
occupied and many devices tried, before the desired 
result has been reached. Wear and tear, consequent on 
the rough usage which such apparatus is necessarily sub- 
jected to, require to be met by special consideration in 
the design of the different parts. Cheapness of manipu- 
lation being a matter of vital importance in iron manu- 
facture, any apparatus or any method of treating the 
materials which realises this object lays claim to the 
best attention not only of the makers of iron, but also 
of engineers generally, by whom this metal is so largely 
employed in all their works, 





THE HYDRAULIC MACHINERY OF SWING 
BRIDGES.* 


By Professor T, Claxton Fip er, M. Inst. C.E., 
University College, Dundee. 

WHEN engineers began to employ hydraulic machinery 
for the transmission of power, they soon found a very 
useful application for it in the working of swing bridges. 

Up to that time the work of moving these heavy masses 
had generally been done by hand power, applied through 
the intervention of some kind of mechanical gearing; but 
whatever mechanism might be employed, the operation 
was of necessity a slow and laborious one, because the 
manual power was altogether inadequate for the rapid 
working of a heavy swing bridge, which, in many cases, 
could hardly be effected by anything less than a machine 
of 40 or 50 horse-power, and would sometimes require 
a good deal more than that. 

It was not easy, however, to apply the steam engine 
for the performance of this work with any reasonable 
degree of economy; for although so much power was 
requisite for the speedy opening and closing of the bridge, 
yet it would only have to be exerted for a minute or two, 
and then the machine would probably have to lie idle for 
several hours before it would be called upon for its next 
spasmodic effort. What was really wanted for such work 
was a store of energy, laid up gradually during the long 
intervals of leisure and kept in readiness for the occasion 
when it might be wanted, when it must be capable of 
developing a high power for a very short period of time. 

is was efficiently accomplished by employing a 
small steam engine or gas engine for the work of 
gradually charging an hydraulic accumulator under a 
pressure of about 760 lb. per square inch, and thus laying 
up a store of energy which could readily be expended in 
working the bridge, and at almost any rate that may 
be desired. Every cubic foot of water stored up under 
this pressure is in fact capable of performing 100,000 foot- 
pounds of work ; and ame the bridge may have to 
be opened to permit the transit of some passing vessel, it 
can readily be swung round by an hydraulic motor deriving 
its power from this accumulated store—the power deve- 
loped by such a motor being at the rate of 180 indicated 
Pano ai for each cubic foot of water drawn off per 
secon 


I need hardly say that the introduction of this method 








* Abstract of a lecture delivered to the Dundee Me- 
chanical Society. 








of working has been attended with great advantages. It 
has enabled us to move the heaviest swing bridges with 
speed and celerity, and to handle them with a perfect 
mastery of control that could hardly be attained by any 
other means; but in driving a heavy swing bridge at 
such comparatively high rate of speed, there are two or 
three points which have to be studiously considered—and 
all the more studiously because their importance is apt to 
be under-estimated or altogether overlooked. 

A brief examination of these questions will, I think, 
convince us that by introducing the element of speed we 
have entirely changed the conditions of the problem. 
The old maxims and common-place rules that have served 
to guide the designers of such bridges when they were 
worked at slow speed, will lose their application, or may 
have to be diametrically reversed to meet the new condi- 
tions ; and high-speed bridges will have to be designed 
upon new principles ; 

The points which I should first like to discuss are pretty 
clearly illustrated in the hydraulic machinery which was 
designed a few years ago for the Anglesea swing bridge at 
Cork, where these questions presented themselves in an 
acute form. The bridge offers the only direct line of 
communication from the central part of the city to the 
quay and railway stations on the southern side of the 
river, and is crossed at all times of the day by acon- 
tinuous traffic of vehicles and foot-passengers. 

At about the time of high water it generally has to be 
opened three or four times to admit the passage of vessels, 
and as this often occurs just at the time of departure of 
passenger trains from the railway termini, it was an ab- 
solutely essential condition that the bridge should be 
worked quickly, and the line of communication restored 
for the land traffic in the shortest possible time.* 

The weight of the swing bridge is carried upon a circle 
of conical rollers of cast steel about 20 in. in diameter and 
10 in. wide, travelling upon a circular roller path of cast 
iron about 314 ft. in diameter, and carrying an upper 
roller path which travels upon them as they roll, and 
which forms the rim of a sort of wheel attached to the 
underside of the swing bridge. 

The pivot pin is of cast iron faced with gun-metal, but 
the central spe bears no part of the load, the bridge 
being entirely carried upon the circle of rollers. 

Asa matter of fact this turntable works very well, and 
with a moderate frictional resistance, but I have described 
it for the purpose of showing that it is not by any means 
a model of frictionless mounting. All such turntables 
are undoubtedly apt to work rather stiffly if any of the 
rollers get slightly out of adjustment, and as the resist- 
ance takes effect with the long leverage of 16 ft. (the 
radius of the roller path) the work required to overcome 
it is proportionately great. In fact, the frictional resist- 
ance of the bridge might easily have been reduced to less 
than one-half by simply throwing the weight mainly upon 
the central pivot, or upon a small circle of rollers sur- 
rounding the pivot-pin. 

This has been done in some cases, and the consequent 
saving in frictional resistance is an important advantage 
when the bridge is worked slowly by hand power; but the 
Anglesea Bridge had to be worked at high speed, and the 
arrangement of turntable was adopted with tl e deliberate 
conviction that for high-speed working there was very 
little to be gained by any mechanical expedient for effect- 
ing a further reduction in the frictional resistance. 

This is one of the points which I = to discuss pre- 
sently, but will first refer briefly to the hydraulic gear by 
which the bridge is worked. The bridge is turned by a 
13 in. short link chain wrapped round the circumference 
of the upper roller path and pulled alternately in either 
direction by a pair of direct-acting hydraulic rams, the 
cylinders being fixed side by side — the masonry abut- 
ment under the tail end of the bridge. 

The rams were designed to be 134 in. in diameter with 
a full stroke of 8 ft. 6in. When the bridge is closed the 
rams are both at half-stroke or nearly so, and in turning 
the bridge through 90 deg., in either direction, one ram 
advances 4 ft. 2 in., while the other recedes by the same 
amount. The corresponding intake of the chain is 25 ft., 
or one-fourth the circumference of the chain drum ; and 
the stroke of the ram is reduced to one-sixth of this 
amount by three-fold chain tackle, the crossheads being 
fitted with three sheaves 3 ft. in diameter, running loose 
upon a 64-in. steel pin; while three larger sheaves 
3 ft. 8 in. in diameter are carried in a bracket bolted to 
the base of each cylinder. 

It may be mentioned that the tail-end of the bridge is 
unusually short, having an extreme radius of only 
37 ft. 6 in. from centre of pivot, while the projecting arm 
of the bridge extends to an overhanging length of 84 ft. 
measured from the same centre. The tail-end is, there- 
fore, heavily counterweighted with kentledge stacked in 
the ballast-box under the floor, so as to bring the centre 
of gravity to coincide with the centre of the turntable. 
This adds greatly to the weight of the whole revolving 
mass, which amounts to just 400 tons. The short arm of 
the bridge weighs in fact about twice as much as the long 
arm ; and it is evident that the bridge might have been 
built very much lighter if the tail-end had been formed 
with the same length and the same weight as the forward 
arm. Such an arrangement would have been more in 
accordance with the usual practice of engineers—the 
double-leaf type of bridge being generally preferred on 
account of its lightness. In the case of the Anglesea 
Bridge, although such an arrangement would have saved 
about one-third of the weight, it would not have been 
suitable for the situation ; but apart from any such local 
considerations, the heavily counterweighted bridge was 
better adapted for rapid working than the lighter bridge. 





-* The details of this bridge were described in Enet- 
NEERING, vol. xxxix., and in this extract need only be 
referred to very briefly. 





In other words, it would take more power tu work the 
equal-armed bridge of 266 tons than to work the counter- 
weighted bridge of 400 tons—a paradoxical statement 
which I hope to make clearer in a few minutes. 

Let me first say that after making allowance for the 
friction of the rams and chain gearing, which is not very 
great (owing to the excellent workmanship and care 
bestowed on them by the makers) the net tractive force 
applied to the chain drum must amount to at least 
5} tons. 

This gear swings the bridge open in 30 or 35 seconds 
quite easily, and, indeed, is capable of working at a 
higher speed, if that were desirable. It will be noticed, 
however, that the motive force applied to the chain drum 
is greatly in excess of any reasonable estimate of the fric- 
tional resistance of the bridge. When the turntable is in 
tolerably good adjustment, the resistance at the roller 
path is not likely to be greater than about 15 cwt., and 
even if we allow that the dragging of the rollers, when 
badly adjusted, might double this resistance, still it must 
be admitted that the motive force is out of all propor- 
tion to the resistance. 

If I can now explain the reasons which dictated the 
employment of this high motive force, I may, perhaps, 
at the same time, do something to clear up the other 
paradoxes which have already appeared in the course of 
this story. 

In trying, at the outset, to calculate the pull that must 
be ae to the chain drum, it would have been quite 
natural, perhaps, to follow the rule which is commonly 
applied, and to assume that the tractive force has only to 
deal with the frictional resistance of the bridge. This 
method seemed to have been pursued in the customary 
practice of the makers of such machinery, who commonly 
reckoned the resistance of a swing bridge at so many 
pounds per ton, just as one would reckon the resistance of 
a railway train and determine the necessary tractive 
effort of the locomotive. And such a calculation would, 
no doubt, be right enough in the case of bridges worked 
by hand power at a slow speed ; but a little reflection 
was sufficient to show that it would be totally erroneous 
when applied to bridges worked at high speed. It was 
clear from the first that the inertia of these ponderous 
masses must have something to do with the question, 
independently of any frictional resistance, and if it 
turned out to be the more important factor of the two, it 
was evident that no reliance could be placed upon any 
estimate of so many pounds per ton; for the whole 
question would depend upon the intended speed of work- 
ing, and on the distribution of the weights, quite as much 
as on the mere weight of the bridge. 

A reference to the actual working conditions in a 
number of our largest swing bridges, shows at once that 
the work of overcoming frictional resistance is often only 
a small part of the work performed by the motor. When 
the bridge is nicely mounted it is often found that one 
man can move it by simply putting his back against it, so 
that the resistance at the radius of the chain drum or of 
the pitched circle could not be more than a few hundred- 
weights, while the applied motive force would perhaps 
come out at 2 or 3 tons. In the case of one very instruc- 
tive example, the frictional resistance had been reduced, 
by careful mechanical expedients, to the lowest possible 
figure, so that the bridge was almost frictionless; and 
apparently the motive force had been estimated with some 
regard to this low resistance; but in this bridge the speed 
pe cache was miserably slow, and totally inadequate to 
the requirements of the Anglesea Bridge. 

A comparison of the best modern examples failed to 
reveal any consistency of method, or any certain means 
of determining the required motive force; and as practical 
experience could not be relied on, it was necessary to fall 
back on the firmer ground of mechanical theory. 

In doing so it was obvious that a frictional resistance of 
about 15 cwt. must first be provided for, but it remained 
to calculate what excess of motive force would be required 
to overcome the inertia of the bridge. This is just a 
question of getting up speed, and must be considered in 
relation to the intended speed of working, and in relation 
to the velocity of each constituent part of the revolving 
mass. With the exception of the live ring the whole mass 
turns together, and the velocity of each constituent part 
is proportional to its distance from the central pivot, 
while its moment of inertia is proportional to the square 
of that distance. Dealing in this way with each com- 
ponent part, it was found that the moment of inertia of 
the whole bridge was equivalent to that of a flywheel 
having the same diameter as the chain drum, and with 
an imaginary rim weighing 1400 tons, or thereabouts. 

In addition to the frictional resistance due to the actual 
load of 400 tons, the pull of the chain had therefore to over- 
come the inertia of a mass of 1400 tons moving with the 
same velocity as itself ; and to accelerate the velocity of this 
mass it was necessary to apply a force proportional to the 
rate at which it was desired to get up speed, and this 
question had next to be determined. 

Now, in order to cover the distance in the shortest 
possible time, it was desirable to work the bridge as 
nearly as practicable at a uniform speed throughout, 
which however must not exceed a certain safe maximum. 
If the maximum speed were only attained at the middle 
of the run by the uniform application of a moderate 
motive force, one half of the time would be lost in start- 
ing and stopping ; for the average speed throughout the 
run would then be only one-half of the determined 
maximum speed. 

To perform the journey quickly and safely it was de- 
sirable to lose as little time as possible in starting and 
stopping, and accordingly it was mapped out something 
like this : The whole stroke of the chain being 25 ft., a 
maximum speed of 1 ft. per second was taken, giving a 
of 5} ft. per second at the outer end of the bridge. 

hen allowing at the start a run of 5 ft. for getting up 
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speed, and a space of 5 ft. at the end for stopping, the 
journey would be performed n 35 seconds, as follows : 


10 seconds at average speed of } ft.= 5 ft. 


15 re uniform ee ft.=15 ft. 
10 ae average »  ft.= 5 ft, 
. aie 25 ft. 


To carry out this time-table it would be necessary to 
generate the velocity of 1 ft. per second in a space of 
10 seconds, and it remains to calculate the accelerating 
force. If the mass of 1400 tons were urged by a force 
equal to its own weight, it would attain a speed of 32 ft. 
per second after one second, and 320 ft. per second after 
10 seconds. As the speed desired at the end of 10 seconds 


is yh, of this, the required force will be ott tons. 


The chain therefore is caused to exert a pull of 5} tons, 
of which 15 ewt. goes to overcome the frictional resistance, 
and 90 cwt. (or six times as much) to overcome the inertia 
of the bridge. 

It will now be obvious that there was not much to be 
gained by any mechanical refinements in the mounting 
of the bridge. No doubt a more delicate sort of pivot 
would have saved friction—-that is, it would save some- 
thing out of the 15 cwt.; but as it could not effect any 
reduction whatever on the 90 cwt. there was scarcely any- 
thing to be gained by it. 

And it is also easy to see that if the resistance is reduced 
to a very small quantity by means of a nearly frictionless 
mounting, and if the motive force is reduced in like pro- 
portion, the bridge cannot be expected to open quickly. 
But having decided on the adoption. of the high motive 
force which was required for this purpose, another ques- 
tion at once presented itself. If the Gide was to per- 
form its journey in the manner I have described, the 
frictional resistance of 15 cwt. would operate constantly 
throughout the journey, and would always require a 
motive force of 15 ewt. to overcome it ; while the accele- 
rating force of 90 cwt. would only be wanted during the 
first 10 seconds or during the first 5 ft. of the journey. 
The chain would have to start with a pull of 105 cwt., 
and after travelling 5ft., the pull must be promptly 
reduced to 15 ewt. (or one-seventh of its initial value), 
which would be sufficient to keep the bridge moving at 
the uniform speed. In otherwords, it appeared that the hy- 
draulic cylinder must start with the full pressure of 700 lb. 
per square inch, but after performing 10 in. of stroke, 
the effective pressure must be immediately reduced to 
100 lb. per square inch, so that the desired diagram of 
energy would have some such a form as that sketched in 


ig. 1. 

How could this be got in an hydraulic cylinder working 
at constant pressure? If the full pressure were left to 
act upon the ram it seemed certain that the bridge would 
in a few seconds attain an excessive speed—a speed too 
great to be promptly controlled and therefore too high for 
the requirements of safety in a crowded traffic of ship- 
ping. In fact, if the pressure were not shut off at the 
right time it is evident that the intended maximum speed 
would be doubled in 10 seconds, and in view of this con- 
tingency it seemed highly doubtful whether the working 
of such a machine es be safely left to the judgment of 
the bridge attendant. 

It was decided that it could not, and various expedients 
were considered for the automatic adjustment of the 
motive force at different parts of the travel. This was, 
however, impracticable, because it would sometimes 
happen that the bridge must be stopped and started again 
in the middle of its course, but it was soon seen that the 
desired regulation of the machine could be automatically 
effected in the simplest possible manner, by taking advan- 
tage of the known laws of hydraulic resistance, and by 
introducing a certain calculated choke in the admission 
and exhaust passages. 

When water flows through a small orifice, the loss of 
head is proportional to the square of the velocity of the 
issuing stream ; and if the orifice in question is the ad- 
mission valve of the hydraulic cylinder, the velocity of 
the issuing stream must be governed by the velocity of 
the advancing ram, and, therefore, by the velocity of the 
bridge itself. Thus, when the chain drum revolves at the 
intended maximum speed of 1 ft. per second, the rain 
will be advancing 2 in. per second, and the flow of water 
will be 236 cubic inches per second. Now, if we reduce 
the orifice to a tiny sectiona' area of about 4 or } of a 
square inch, we shall get such a great velocity of the 
issuing stream, that the loss of head (which is proportional 
to the square of this velocity) will bring down the effec- 
tive pressure from 700 Ib. to 100 lb, per square inch. It 
will then be absolutely impossible for the ram to advance 
faster than the intended maximum speed. At the same 
time the introduction of this choke will not cause any 
reduction in the initial motive force ; for at the moment 
of starting, the bridge will be at rest—the velocity of the 
stream through the inlet valve will be nil, and the full 
pressure of 700 lb. per square inch will take effect upon 
the ram. But as soon as the bridge begins to get up a 
considerable speed, the effective pressure on the ram 
would fall off rapidly and would approach to the low 
figure of 100 lb., as the speed of the bridge approached to 
the maximum limit. 

It is interesting to trace out the indicator diagram of an 
hydraulic cylinder working under such conditions as these. 

he curve can be traced by mathematical calculation, and 
assumes the form sketched in Fig. 2, resembling very 
closely the expansion curve in the indicator diagram of a 
steam engine working at a high initial pressure, and 
cutting off early in the stroke. One would hardly expect 
to find such a diagram in an hydraulic cylinder. 

Comparing it with the rough rectangular diagram of 
energy, corresponding with the ideal time-table, it will 





be seen that it gives practically everything that could be | that the total load is now 10 Ib. as against 4]b. in the 
desired. equal-armed bridge ; and now starting them once more 

Of course the entire area of the diagram, minus the | together you see that the heavy bridge flies off more 
area of the rectangle representing frictional work, gives | rapidly than before, and reaches home before the other 
the total work of acceleration; and the speed at any has traversed so much as three-fourths of a revolution. 
point will be proportional to the square root of the area | In fact, the moments of inertia are now as 8 to 5, so that 
up to that point. |in a race of one revolution the heavily counterweighted 

I may just say that in all these calculations I have | bridge ought to be able to give the other one a start of 
given the figures in round numbers so as to illustrate the | three-eighths of the course. I will now handicap them 
principle more clearly. As a matter of fact they are in that manner, and starting them off together you see 
subject to several modifications—the hydraulic choke was | that the result is again very nearly a dead heat. 
not applied wholly on the inlet side, but partly onthe | After describing other portions of the machinery of 
exhaust, in order to keep the chain tight, and to prevent | swing bridges as illustrated in several typical examples, 
sagging in the tackle of the receding ram—while a part | the lecturer concluded by summarising the main results of 
of the hydraulic resistance was, of course, that due to the examination as follows: iy, 
friction in the pipes. Also, as a matter of fact, the dia-/ 1. Whenthe bridge has to be worked by hand it will be 
gram of effort at the chain drum would be more like the important to employ the best mechanical device for 
dotted curve ; because judging from the actual results’ frictionless mounting, so as to reduce the work to the 
the efficiency of the tackle must have been somewhat | lowest possible figure. _ Roar y 
greater than allowed for in the above calculation, so that| 2. For hand-worked bridges it will also be highly ex- 
the area representing the requisite work of acceleration | pedient to save weight and frictional resistance by avoid- 
was really included within the first 10 in. of stroke, or| ing counterweighting, and building the structure with 
very nearly so. two equal arms. — , ‘ 

The valves were in practice fitted with conical plugs| 3. But if the bridgeis to be worked at high speed these 
finely tapered and nearly filling the orifice, and the best | maxims cease to have any practical value, the main part 
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adjustment of maximum opening was found by trial. 
This having been fixed the attendant was relieved of the 
duty of moderating speed, he simply sets the valve 
open, and although the bridge gets away very quickly 
and rapidly gets up the requisite speed, yet the increase of 
speed is effectually pvarte i by the hydraulic resistance, 
the intended maximum is never exceeded ; but after the 
first few seconds the bridge simply travelsat the intended 
uniform speed for the rest of its journey. 

At almost every point, this application of motive power 
to such a purpose as this is surrounded by conditions so 
abnormal that the usual rules of engineering practice fail 
to afford any reliable guidance. It was remarked just 
now that the bridge might have been made much lighter 
by constructing it with two equal arms; but although the 
counterweighting of the very short tail-end adds greatly 
to the weight, yet the heavy bridge is more easily set in 
motion than the light bridge. This might be shown by a 
mathematical calculation of the relative moments of 
inertia, but it may be illustrated much more simply by 
actual experiment with the models which are here upon 
the lecture table. The first has two equal arms of 16 in. 
with a weight of 2 1b. on each end, while in the second 
the forward arm of 16 in. with its weight of 2 lb. is 
counterbalanced by a weight of 4 lb. on the short arm 
which is 8 in. in length, the dimensions being taken in 
each case to the centre of the weight. 

The counterweighted bridge is, therefore, 50 per cent. 
heavier than the equal-armed bridge, while they are both 
driven by the same motive force by means of a cord 
wrapped round the drum of each model. Now according 
to the views that have sometimes been expressed b 
engineers, the equal-armed swing bridge, being so oe 
lighter than the other, ought to work more easily and more 
rapidly than the other ; but so far is this from being true 
that I venture to say the heavy bridge will outstrip the 
light one. They are so arranged that we can race them 
together for one revolution ; and now starting them off 
at the same instant by releasing the catch, you see that 
the heavy bridge reaches the winning-post a long way 
ahead of the other. 

This is not due to any difference in the frictional resist- 
ances, but is simply due to the fact that the moment of 
inertia in the light ihe is greater than in the heavy 
counterweighted bridge in the proportion of 8 to 6. 
Theoretically, therefore, and if there were no friction at 
all, the heavy bridge ought to complete the revolution 
while the light one is traversing three-fourths of a revolu- 
tion. To test this calculation I will now give the equal- 
armed bridge a start of one-fourth of a revolution in the 
same race, while the heavy bridge shall start at scratch. 
The result is, as you see, a dead heat. 

It will readily be guessed now that we might really 
make the bridge to travel at a still higher speed, with the 
same motive force, by simply counterweighting it still 
more heavily, and of course moving the counterweight 
nearer to the centre, so as to preserve the balance as 
against the unaltered long arm of the bridge. I will now 
double the weight of the counterpoise, putting 8 lb. on 
the short tail-end at a distance of 4 in. from the pivot, so 











of the work will now lie in overcoming inertia, and not in 
overcoming friction. 

4. There will consequently be very little to be gained 
by any refinements of frictionless mounting, an ordinary 
turntable will beas good as anything that can be adopted. 

5. For rapid working there will be great advantage 

ained by heavily counterweighting upon a short tail-end. 
his will reduce the work of the motor far more effec- 
tively than any frictionles mounting. 

6. In all high-speed bridges it will be totally illusory 
to calculate the resistance at so many pounds per ton, the 
calculation must include the work of overcoming inertia, 
and the motive force must be adapted to the intended 
rate of getting up speed, or intended time-table. : 

7. To work the bridge through 90 deg. to any given 
time-table, the required tractive force will be greater in 
the case of double-leaf bridges than in counterweighted 
bridges of the same span, and as between bridges of the 
same weight, the difference will be still greater in favour of 
the counterweighted bridge. If the required tractive 
force is expressed in pounds per ton (applied at the 
radius of the roller path) it will vary enormously in 
different cases, increasing rapidly with the length of the 
bridge arm, so that within the variations that occur in 
practice it may be six or eight times greater in the case of 
one bridge than in another. 





GERMANY AND Cuicaco.—The German Reichstag has 
voted 45,000/. in aid of an exhibit of the products of 
German skill and industry at the Chicago Exhibition. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGI- 
NEEKS.—The February meeting of the association was held 
on Saturday 6th inst., in the dining hall of the Birming- 
ham Small Arms and Metal Company, Small Heath, 
when a paper was read on ‘‘ Electric Welding,” by the 
president, Mr. A. Driver. chief engineer of the company, 
the directors of which had placed their room and steam 
power at his disposal for the practical demonstration of 
the welding, which was carried out by Mr. Bullard, re- 
ang: ores of the American Electric Welding Company. 

he lecturer in his paper gave a concise description of the 
apparatus used, and pointed out that although that even- 
ing they would not be able to weld any larger diameter 
than }in., with larger apparatus of size and power, iron, 
steel, &c., had been welded up to3 in. diameter. He also 
pointed out some of its characteristics, among which were 
the speed with which the welding could be effected, the 
average length of time taken by the operator with } in. 
wire being about twenty seconds, which included the 
putting in and pulling out. The apparatus was so tho- 
roughly under the control of the operator that there is 
no fear of overheating, blistering, or scaling the metal, 
and the heat being so quickly applied that it is localised 
to such a degree that at a distance of 14 in. the metal is 
quite cold. The wire also needed no preparation, being 
used just as it had been cut off into the suitable 
lengths. 
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Compitzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

Copies of ane may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either sony. or by letter, enclosing 
amount of price and postage, addressed to H. DER LAcK, Esq. 

The date of the advertisement of the ——— of @ complete 

ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealiny is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3568. J. Aimers, Selkirk. Steam Engine Valve 
Gear. [lld. 7 Figs.) February 27, 1891.—This invention re- 
lates to improvements in valve gear for steam engines for working 
the trip valve gear, and automatically varying the point of cut-off. 
The valve gear is shown applied toa single double-beat valve A 
worked by eccentrics B which revolve in the direction shown by 
the arrow on a shaft C rotating at the same number of revolutions 
per minute as the crankshaft. For slow or moderate speeded 
engines the shaft C may be rotated at twice the number of revo- 
lutions per minute of the crankshaft and one eccentric, one eccen- 
tric-rod, one tripper, and one lever D used instead of iwo of each 
for single valve apparatus. The improvements relate to the admis- 
sion valves and consist of a release arrangement; the valve A is 
alternately lifted by levers Dand D! fixed uponashaft Eon whieh 
is fixed another lever F between the levers D and D!; lever F en- 
gages with the valve spindle G between the collars. The ends H 
of levers D and D! are depressed by the trippers I carried on the 
ends of the eccentric-rods J. Each of the eccentric-rods J are 
jointed at the point K to links L, which are connected to the 














levers M fixed upon a rocking shaft N and worked by lever O 
which is connected to the governor-rod P. The upper ends of the 
eccentric-rod J, which carry the trippersI, are free to oscillate 
and describe an arc Q on the downward stroke, causing the 
trippers I to move further from the centres of levers D and D! 
and on the return stroke the ends of the eccentric-rods J which 
carry the trippers I describe a different arc R, causing the trippers 
I to move still further from the centres of levers D and D', until 
they release themselves from the ends H of levers D and DI, thus 
permitting the valve A to fall instantly on its seat. The arcs 
described by the trippers I are caused by the action of the eccen- 
trics, and the eccentric-rods J being jointed to the radius links L 
at the points K, and as the radius links are connected to the 
governor-rod P through the levers M and O, and rocking shaft N, 
the ends of the eccentric-rods J carrying the trippers I receive a 
lateral motion controlled by the governor-rod P which operates 
the lever O, and when moved in one direction cause the release to 
take place earlier, and when moved in the opposite direction cause 
the release to take place later. (Accepted Januory 13, 1892). 


3994. E. F. Clarke, Sutton Coldfield. Rotary 
Engine, [1ld. 4 Figs.) March 5, 1891.—The mode of work- 
ing this engine is as follows: Steam having been admitted into 
thecylinder A through the admission port A? it at once acts upon 
whichever of the pistons B happens to be next the port on the 
driving side, and forces the piston to revolve round on its axis C 
at the same time rotating tbe drum E, and thereby causing all 
the pistons to revolve round their common axis C. As soon as 
the next piston passes the admission port the steam or other 
fluid between the two pistons is isolated or imprisoned, and is 
carried round with the pistons. This imprisoned fluid has not, 
however, completed its work because the area of the forward 
piston exposed to the —_ of the fluid is greater than that 
of the rear piston, and the leverage also of the forward piston is 
greater and therefore the fluid continues to aid in forcing the 
pistons round. The space between the pistons increases in 
volume as the rotation continues, and the working fluid is thus 








p last mentioned being closed coils, and may conveniently be called 


allowed to expand, the pressure being thus gradually reduced as 
its volume ncreases. This expansion continues until the forward 
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“35948 
piston reaches the lip of the exhaust port A‘, at which point 
the working fluid is allowed to escape. (Accepted January 13, 
1892). 

6848. J. D. Wardale, Gateshead-on-Tyne. Cap- 
stan Engines. [lld. 6 Figs.) April 21, 1891.—The engine 
is inclosed in the base A of the capstan B. Two pairs of cylinders 
C C!, DD’, are bolted to the base A, the cylinders of each pair 
being arranged back to back. The ram in the cylinder is 
connected by rods G to the ram in the cylinder C!, and the 
ram in the cylinder D is connected by rods G! to the ram in 
the cylinder Dl, and the rams are respectively connected by 
rods H, H! to cranks I, I!, set at right angles to each other 
on the shaft K which carries the capstan B. The supply pipe 
L is provided with a valve at M governing the admission to 
the valve-box N, and also with a stop-cock at L! for cutting off 
the supply to the valve M when desired. The valve M is con- 
nected to a lever Q so that it can be operated by the foot of the 
attendant, the lever Q being fulcrumed to a link R and provided 
with a weight S tending to close the valve M, the opposite end of 
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the lever being connected to a rod T which extends through the 
base A, and can be depressed to open the valve M to start the 
engine. When the valve M is opened motive fluid is admitted to 
the valve-box N containing reversing valves, which are operated 
by eccentrics W, W1 on the crankshaft K, the rods of these 
eccentrics being connected to levers V, V1, the opposite ends 
of which are respectively connected by rods U to the reversing 
valves. The exhaust ports lead from the box N into one main 
exhaust pipe. The motive fluid is admitted by the reversing valves 
to the back ends of the cylinders through the port, so as to act 
on one of the rams of each pair of cylinders alternately ; motive 
fluid is also admitted by pipes direct from the supply pipe L to 
the front ends of the cylinder to act as a cushion to prevent 
unequal motions of the rams when subjected to varying strains, 
or should the rope on the capstan B slip when at work. (Accepted 
January 18, 1892). 


ELECTRICAL APPARATUS. 


14,386. G. C. Dymond, Liverpool. (L. Gutmann, 
Poona Pa., U.S.A.) Electric Motors. (8d. 13 Figs.} 
August 25, 1891.—This invention relates to an arrangement of the 
coils of the armature and field-magnet in a motor, whose field 
coils are in circuit with an alternating current generator, and 
whose armature coils form secondary or additional conductors to 
the fleld coils, whereby the motive force for propelling the arma- 
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ture consists of the reaction between a given number of poles n 
the field and a different number of poles in the armature. Two 
motors are connected up in circuit with an alternating current 
generator a. The first motor consists of the combination of field- 
— coils b, wound upon the field-magnet core ¢; additional 
and independent coils e wound upon the core ¢, the said coils 




















closed secondary coils; and an armature having a closed coil d. 
Conductors f connect different parts of the coils d, thereby 
serving toform groups of coils. The winding d is formed of 
multiple coils, and the conductors / connect the multiple coils into 
=. In the second motor the same type of armature is pro- 
vided with conductors f, while the ends of the coils e, instead of 
being closed are cc ted to the ive plates g, g!, gl, g1l, 
&c. These commutator plates are not only insulated from one 
another, but also from the machine. Mechanically connected to, 
but electrically insulated from, the armature shaft is a contact 
conductor strip j, adapted to come into contact with the plates 
9, 9\, GA, g"!, &., 80 that at any position it connects two con- 
tiguous plates with two opposite contiguous plates. When the 
shaft rotates the strip j passes over and in contact with the plates 
of the commutator. In the second motor D there are twice as many 
commutator plates as there are coils ¢. (Accepted January 13, 





16,870. T. Sutcliffe, London, and E. H. Atkinson, 
Goole, Yorks. Brushholder. [6d. 1 Fig.) October 5, 
1891.—A reservoir A containing lubricant is constructed in one 
with the brushholder B, which together form a clasp C, whereby 
the device may be attached to the bar provided to support it. 
The lubricant is conducted from the reservoir A either by attrac- 
tion of gravity alone or with the aid of capillary attraction through 
several small parallel channels D and through a channel E to the 
surface of the brush F, the tip of which smears the lubricant 
over the face of the commutator. The channel E may hold any 
fibrous material which may touch the surface of the brush at F, or 
this material may be ofsufficient length that it will, although in 





contact and combination with the brush surface F, touch the com- 
mutator jointly with the brush tip: the channels D and E may be 
made to aliow the lubricant to pass into and filter through the 
substance of the brush. To regulate the flow of the lubricant a 
compress G is applied conveniently regulated by a set screw H, 
thumbscrew, and spring by which the size of the orifice through 
which the lubricant leaves the receptacle may be altered. A 
finger I, which is permanently attached to the supporting bar, is 
the medium through which all springs, screws, &c., N and O, are 
mechanically operated. L is a catch which when the brush is 
pressed from off the commutator engages with the upper fork of 
the finger I. (Accepted January 13, 1892). 


17,731. O. Linders, Gothenburg, Sweden. Electric 
Motors. (6d. 3 Figs.) October 16, 1891.—The motor comprises 
an oblong frame, which constitutes the magnetic circuit, the cores 
of the magnet being united with the frame. At the ends, the 
frame a has cylindrical openings for receiving the bearings ¢ for 
the armature shaft d situated in the plane of the ring and pass- 
ing diametrically through the same. One of the openings is made 
of such a size as toallow the armature f to be introduced through 
the same for fixing the armature in position. Plugs h are screwed 
into the bearings for supporting the shaft against displacement 
and for adjusting the shaft. These plugs can be tightened by set 
screws h', which pass through flanges on the plugs and can be 
screwed against the end of the bearing. The plugs also serve as 




















lubricators, the oil being introduced into them through holes, 
which are closed by screws i. The bottom of the lubricator thus 
formed is provided with channels which communicate with the 
grooves /, m,n, ando in the bearings. In one groove m is pro- 
vided a ring of india-rubber 71 for drawing up the oil from the 
lower part of the groove where it is constantly collecting and iub- 
ricating the upper part of the shaft during the rotary motion of the 
same. The power is transmitted from the armature shaft by a 
worm q which gears with a wormwheel p arranged in an aperture 
in the frame a. A shaft r is supported in bearings in the frame to 
which motion is transmitted by gearing from the shaft of the 
wormwheel. The motor is arranged upon a plate or suspended 
by a ring screwed into the frame. (Accepted January 13, 1892). 


GUNS, &c. 


365. A. E. Tavernier and E. Viarengo, London. 
Propelling Projectiles. (8d. 6 Figs.) January 8, 1891.— 
A cylinder of metal A is provided with a base, to which is screwed 
and soldered the piece C. This piece C receives an ordinary cap F 
and is open at the top, a ball E fixed between the top of the tube 
C and a compressed part C! forminga sort of valve. If a pressure 
of gas comes through the tube C, it will lift the ball E, and as 
this ball will be stopped by little protuberances at the top of the 
tube, the gas will find a way out of the tube C by the aperture at 
the top of this tube C. If on the contrary the pressure is from the 
top towards the bottom of the tube C, the ball E will prevent the 
gas from passing. A tube G serves to fix the bullet H to the tube 
A. A circular cut O O serves to weaken the top part of the cy- 
linder A. This cartridge is filled with two gases compressed to a 
high degree andién such proportion so as to make a good detonating 
mixture. Tocharge the tube A with the mixture, the base B is 
compressed cn a piece of leather fixed ona solid metal plate. The 
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leather and the plate are traveraed by a small tube in connection 
with two cylinders containing compressed gases. The gases, when 
in communication with the tube C, open the valve E and enter the 
cylinder A. When the cylinder A has received a sufficient quan- 
tity of the gases, the communication with the feed cylinders is 
closed by taps, and the pressure in the tube O closes the valve E. 
The tube C is then filled with an active explosive and the cap F is 
putin place and closes the tube C. The bullet H is then fixed to 
the tube A by the tube G, On the cap F being struck by the 


hammer of the gun, the cylinder C will be burst by the explosion 
of the gases, and the heat produced by the explosion transform 
and light the detonating mixture in the cylinder A, the part O O, 
located at the mouth of a recess in the bullet H, and being the 
weakest part of the cylinder A, bursting. An action on the pro- 
jectile Hinthe gun will then be made by the combination of 
the explosion of the explosive in the tube C and also of the deto- 
nating mixture in the cylinder A. (Accepted January 13, 1892). 


11,772. E. Breda, Milan. Recoil Brake for Guns. 
(6d. 2 Figs.) July 10, 1891.—The axle is provided at its centre 
with a crank a to which a rod c' is attached, and at its ends with 
levers i, to which are attached brake-blocks 4, the points of the 
shoes veing supported by links i!. A tension device for returning 
the gun carriage to the firing position comprises a cylinder e, 
having a piston c provided with a screw-threaded rod cl, by which 
the length of the tension device may be adjusted. Inthe space d 
of the cylinder are arranged compressed springs. The connection 
between the tension-rod and the gun carriage is formed by means 
of acrank b operated by crank g. When the brake is not required 
the crank g is placed in the opposite position to that shown, the 
tension-rod c! and the cranks @and 1 being moved backward and 





the brake-blocks somewhat raised. For bringing the brake into 
the operative position the crank g is turned into the position 
shown and the tension-rod is thus caused to move forward, the 
cranks a, i being also moved forward and the brake-blocks forced 
between the wheelsand the ground. The firing of the gun causes 
the gun carriage to recoil to the dotted position, the brake-blocks 
k making the wheels fast with the axle, which in its rotation with 
the wheels under the gun carriage compresses the spring con- 
tained in the cylinder. After the recoil is exhausted the springs 
expand, again pushing the piston towards the bottom of the cy- 
linder, thus causing the movement of cranks a, axle cranks i, 
brake-blocks k, and wheels in the opposite direction to that of 
the former movement, thereby returning the gun carriage into 
the firing position. (Accepted January 13, 1892). 

11,773. E. Breda, Milan. Quick-Firing Guns. (6d. 
8 Figs.) July 10, 1891.—The breech-block is made in the form of 
a stirrup which is mounted so as to swing on two pivot pins pro- 
vided on the breech at right angles with the axis of the gun. Sup- 
posing the pivot pins to be in a vertical position, then by shifting 
the bottum of the stirrup sidewise, the breech will open itself and 
the extractor will be operated and caused to draw out the metallic 
cartridge case. On the introduction of a new cartridge, the car- 
tridge is forced home by the closing of the breech-block and the 
gun is then ready for firing. Within the breech-block there is a 
central percussion lock which is automatically cocked during the 
































epening of the breech, and which hen remains ready for firing 
when the breech is closed. a is the operating block by moving 
which, in the direction of the arrow ‘Fig. 1), the percussion lock 
is opened and the breech-block is unlocked. On the breech being 
opened a lug 0} striking the extractor c throws out the cartridge 
casing. When anew charge has been introduced by moving the 
handle in the opposite direction to that of the arrow, the surface 
d completes the introduction of the cartridge case, the plug closes 
itself, and by operating the percussion lock the gun is fired. The 
base of the metallic cartridge is made of a spherical shape, and 


the face d of the breech-block is formed ina like manner. (Ac- 
cepted January 13, 1892). 
MINING AND METALLURGY. 
1161. B. H. Thwaite, Liverpool. Furnace. (8d. 


by 


10 Figs.) Janusry 22, 1891.— 


at each end of furnace alternately, the direction of flow being 


he gaseous fuel enters by flues A 


lined and checkerwork heat-accumulating chambers C at each end 
of furnace, and at part D moves the air, and the two are tho- 
roughly mixed—previous to their flow into the furnace. The 
flame passes over the metal in the bath, and being under pressure 
fills the heat-accumulating chamber at the opposite end of the 
furnace to which the gaseous fuel enters. The sensible tempera- 
ture of the gaseous fuel on passing through the heat-accumulating 
chamber is raised to a high degree. The products of combustion 
flow by ports E into the overhead air recuperator chamber F, 
filled with checker brickwork, and the gaseous products then 
finally escape from the upper end of furnace through the air 
reversal valve G direct tothe chimney. The currents of gas and 
air are alternately directed from one end and then the other of 
the furnace, the reversal being effected by the rocking lever H, 


by which the gas valves move, The action simultaneously re- 
verses the air valve G. When oil is used for fuel the reversal 
action also reverses the oil and steam cock I and J, by which the 
oil and steam are directed to either of the injectors placed at the 
ends of the furnace, and which deliver their spray jets into a cone- 
shaped orifice K that opens into the mixing chamber L, where 
the oil spray meets an air spray. An air pipe M connects the 
central air upcast pipe N with a blower. The air is led into 
annular jackets O surrounding the air recuperators through 
which the air is forced, and in its passage absorbs part of the 
heat radiated from its side plates. The air after passing through 
the jacket escapes by the side connections into the central upcast 
N, where it is distributed to the air recuperator chambers F, 
(Accepted January 13, 1892). 


12,283. J. G. Cranston, Newcastle-on- e. Coal, 
&c., Cutting Machinery. (Sd. 4 Figs.) July 20, 1891.— 
To aframe mounted on four wheels is fitted a motor b, which 
may be either an oil, gas, or compressed air engine. The shaft 
C is provided with a pinion d gearing with a spurwheel e keyed 
on to a shaft, which drives a pinion G gearing with the wheel 
H, fixed on the shaft I to which is connected the cutter bar J. 
The shaft I also has fitted to it a wormwheel K, which drives a 
toothed wheel keyed on to the shaft M. This shaft M hasa 
second wormwheel N keyed on to it, which gears into and drives 
a toothed wheel O, which drives the feed shaft P. This shaft P 





is provided with a flange or friction cone Q, which fits the cupped 
chain feedwheel v, and will revolve with the shaft P on screwing 
up the nut S against the washer T. This washer is provided with 
a feather which works into a groove U, cut along the screwed end 
of theshaft P. This feathered washer holds the nut S in its ad- 
justed position, and revolves with the shaft P. The feed chain V 
working over or under the cupped feed chainwheel r being made 
fast at either end, the machine will draw itself along the rails or 
face of the coal to be cut at the required rate of speed. The 
feedwheel R is free to revolve in either direction on the shaft P, 
By unscrewing the nut S the cutter bar is allowed to revolve 
without feeding. (Accepted January 18, 1892). 


MISCELLANEOUS, 


1ss4. A. R. McLellan, London. Burning Oil 
Vapour. (Sd. 2 Figs.) February 2, 1891.—At the head a of 
the apparatus the tubes 6 conveying the oil to be vaporised are 
arranged in a vertically zig-zag manner round a central cylinder c. 
The main supply tube d leading from the reservoir is bifurcated at 
e, the two forks being formed vertically zig-zag round the 
cylinder ¢ in opposite directions and meeting at /, where they 
are re-united and pass down the burner g. The cylinder is pro- 
vided with removable top and bottom covers A and j. The 
tubes through which the oil passes are open top and bottom, 
and the ends of the two adjacent tubes are connected by 
branches, which are closed by the top and bottom covers, 
The removal of the top and bottom covers h, j therefore leaves the 
vaporising tubes open at both ends, and a cleaning tool may be 
easily passed therethrough when necessary. The bottom cover 
carries a hood k, within which is the burner g, the flame from 
which passes up through the centre of the cylinder c, and projects 
through and beyond the top of the cover h. The oil in the zig- 
zag tubes b surrounding the cylinder c is thus vaporised by the 
heat of the flame. A draught door / is provided on the hood k 
for the admission of air in large quantities when required. The 
vaporising tubes are surrounded with a cover having strengthen- 
ing ribs. The head a of the apparatus is connected to the 
supply pipe n by the swivel arrangement p packed with asbestos 





controlled by valves. The gas enters into one of the refractory 


the oil is st 





j ed on its passage through the apparatus. A nut 
is provided to tighten up the swivel against its packing. The cup 


u is adjustably secured upon the oil supply pipe n by a set screw, 
the vaporiser a@ may be 


so that the distance between it an 
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readily regulated. When the burning cotton waste is placed in 
the cup uw to heat the vaporiser a the hood & is disconnected and 
removed until the vaporised oil is burning at the jet g. (Accepted 
January 18, 1892). 


4065. G.E. Belliss and A. Morcom, Birmingham. 
Air-Compressing Mac ry. (8d. 2 Figs.) March 6, 
1891.—The object of this invention is to compress air, &c., by one 
or more stages ; that is, to take atmospheric air at ordinary pres- 
sure, and by means of pumps to compress it, either directly, that 
is, at one operation, or by two or more operations, to the required 
degree. The apparatus shown is for compressing by two stages, 
and is preferred for high pressures, The pumps are arranged in 
the direction of radii to a rotating shaft b, and when four in 
number are used at right angles to one another. The shaft b 
carries an eccentric c on which a sleeve d works, the sleeve having 
a square figure externally. Each face of the sleeve is connected 
with the bottom of an air cylinder f. These cylinders work in 
stuffing-boxes g in the casing a in which the pumpsare fixed. The 
fixed plunger / of the aircylinder is secured to the outer side of 














A second 
unger / by which the second compression is effected, rests on the 


the casing, and is concentric with the stuffing-box. 


rs of the moving cylinder f, and is concentric with it. The 
second plunger / works in a tubular chamber formed in the fixed 
plunger h. The small plunger consists of a tube fitted with 
valves n and c at each end to separate it from and form communi- 
cation between it and the large cylinders respectively. The air is 
admitted by ports 7, ¢ in the bottom face of the air cylinder f and 
k, k in the face of the square sleeve, the ports being opened and 
shut by the motion of the face of the sleeve across the face of the 
cylinder caused by the motion of the eccentric. The annular 
casing in which the pumps are fixed is filled with circulating 
cooling water. This water surrounds the air chambers, and the 
air on its exit through the top of the second compressing cham- 
ber can be further cooled by passing it through a pipe or pipes 
= by water in the usual manner. (Accepted January 6, 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








LarcEe CANAL Proggcts In Avustr14.—The Austrian 
Commission, to investigate the question of a canal be- 
tween Donau and Oder, has finished its labours, and 
the report is on the whole favourable. The principal 
object of the canal is to bring about a cheap connection 
between Vienna and Oderberg in communication with 
the German system of canals. The projected canal will 
pass through the large coalfields of Moravia and Silesia, 
and might become of great importance for Vienna, in so 
much as it would enable this city to get cheap coal, and 
to, perhaps, e a similar manufacturing centre to 
Berlin. The same plan has been on the tapis on an earlier 
occasion, when the local authorities in Nether Austria, 
Moravia, and Silesia seemed inclined to support it with 
grants of money. In connection with the above plan a 
canal to the Elbe in Bohemia is under consideration, by 
which the important town of Briinn would be included in 
the canal system. Another branch canal would by Oder- 
berg establish a connection with the Weichsel River. The 
whole plan is embraced with much interest in Austria, 
where its consummation will be of immense industrial 





and formed with the perforated hollow plug s, through which 





importance, 
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Marine Propellers. By Sypney W. Barnapsy, M. Inst. 
C.E. and M.I.N.A. Third Edition. London: E. and 
F. N. Spon. 

Tus is published as a third edition of Mr. Barnaby’s 
excellent book, but it might almost be called a new 
work, as it has been entirely re-written and a great 
deal of fresh matter introduced. It will be re- 
membered that the first edition was a reproduction 
of a series of lectures which the author gave before 
the students of the Royal Naval College. Since 
that date much has been done, and more has 
been said, in the field of research which includes 
the study of the marine propeller. It has been 
often claimed that there is no science in the 
designing of screw propellers, a statement the 
truth of which depends on the designer, but Mr. 
Barnaby has himself shown how widely the form 
of a propeller may vary in any given ship with- 
out great difference in efficiency. Still, in the 
present days of close competition, we have to be 
content with small mercies, and certainly an engi- 
neer well equipped with scientific knowledge may 
gain some advantage, or, at any rate, avoid loss 
which the empiricist would incur. The scientific 
consideration of the action of the screw propeller 
affords a most engrossing study, the fascination of 
which is only equalled by its difficulty. Unfortu- 
nately much work of the best thinkers has been 
put forward in language sufficiently obscure to be 
unintelligible without an amount of study, the 
time for which an ordinary engineer can seldom 
command. It would be well for their readers if 
many writers on scientific questions would devote 
more attention to literary style. To paraphrase 
the great French paraphrast, ‘‘ Language is the 
key of science. He who despises one slights the 
other.” That is a saying many demonstrators of 
science might profitably lay to heart. It is only after 
frequent readings and a long process of trial and 
error, that one can often find out the proper refer- 
ence of a sentence, indeed, one has frequently to 
re-invent the greater part of a process, working upon 
such hints and within such limitations as the text 
imposes. It is, perhaps, in the ordinary nature of 
things that the deepest thinkers should be the 
most obscure exponents of thought : it is only once 
in a generation that we can hope for such a combi- 
nation of scientific insight and lucid setting forth 
as was the gift of the late Mr. Froude. 

The foregoing remarks have been suggested by 
the book under review, but they do not apply to 
it. Mr. Barnaby has a talent for clear and precise 
expression which renders it an easy task to follow 
his reasoning, and he also has the complementary 
virtue of judicious selection, which secures his 
readers from the weary task of choosing and 
rejecting. 

The book opens with a chapter on first principles 
which are put forward in a concise manner, and are 
based on Rankine’s method of determining the 
propulsive effect from the backward slip of the 
race. This the author duly states and also makes 
reference to the researches of Professors Greenhill 
and Fitzgerald. Referring to the two last-named 
investigators the author says: ‘‘ It is to be hoped 
that light will be thrown upon some remaining 
obscurities in the action of the screw by these 
independent investigations, but as they lead to the 
same conclusions as the older treatment, and as the 
latter is simpler and of more general application, it 
has been thought best toadhere toit.” This is said 
in reference to Professor Greenhill’s theory in 
which he determines the propulsive effect as due 
to the reaction of the water to the rotatory motion 
given to it in the wake; and also Professor Fitz- 
gerald’s contention, that if the motion imparted to 
the water by a particular screw is assumed to be a 
certain form of vortex, and a calculation be made 
of the power absorbed in producing such a vortex, 
it will be found to agree very well with the actual 
horse-power put through the screw. Mr. Barnaby, 
wisely eschewing these theories as being beyond the 
scope of his work, however valuable they may be 
in other respects, has further stripped his exposi- 
tion of first principles of much that would make 
the subject very difficult to follow for the student 
not a mathematician, and his explanation is simpli- 
city itself. The reader has, it is true, to take 
certain points for granted, but he may fairly do 
that in the hands of so well-informed a guide. 

Skipping a short chapter on paddle-wheels we 
come to the very important question of slip. Pro- 
bably no one in the present day looks on slip as a 











possibly avoidable evil, or estimates the value of a 
screw by the percentage of what is still sometimes 
referred to simply as ‘‘slip,” by which is meant the 
product of the pitch of the screw, and the revolu- 
tions of the screw in a given time, less the actual 
advance of the ship during that period. This is of 
course the apyarent slip, the real slip being the 
sternward velocity of the race, or ‘‘the accelera- 
tion,” as Mr. Barnaby prefers to term it. This is 
all well pointed out in the book, and leads up to 
the question of negative apparent slip ; for natu- 
rally there cannot be negative real slip, nor can the 
real slip be reduced to zero unless the weight of 
water acted upon be infinite. 

In a recent letter of the author’s, printed in these 
columns, he very properly declined to enter into a 
correspondence on ‘‘ negative slip,” but those who 
wish to follow the subject will find it excellently, 
if briefly, dealt with in the book in question, be- 
tween pages 15 and 22. A good many engineers 
look upon ‘‘ negative slip ” as almost a thing of the 
past, which disappeared with bluff sterns, and 
would consider a discussion on the subject only 
likely to lead to exclusively negative results. The 
propellers of so recently built a vessel as H.M.S. 
Collingwood, however, showed considerable nega- 
tive apparent slip, and what is the more remark- 
able the ship is a twin-screw vessel. The screws 
had a pitch ratio of 1.5, and this gave 1.26 per 
cent. apparent negative slip, which was increased 
to 2.56 per cent. when the pitch ratio was reduced 
tol. The elder Froude accounted for apparent 
negative slip in the case of propellers with increas- 
ing pitch. Thus if we take the original Woodcroft 
propeller, an illustration of which is given, we have 
a helix of over two convolutions of increasing pitch. 
Now, to take an extreme case, if the first or for- 
ward convolution had a mean pitch of 10 ft., and 
the second a mean pitch of 20 ft., the mean of the 
two would be 15 ft. ; but the sternward velocity of 
the race would be, say, the same were the forward 
convolution non-existent, and so far the pitch for 
determining apparent slip should be taken as 20 ft. 
By the same rule, however, this would be erroneous, 
and the true figure would be that of the final pitch 
at the after end of the helix. Mr. Barnaby for- 
mulates this and sets it forth more fully. But the 
Collingwood’s screws are of uniform pitch, so the 
example does not avail here, but there are other 
causes which go to account for the phenomenon. 
With a blade having a much rounded back the water 
which passes it will be so diverted that it will some- 
what deflect the water thrown off from the face of 
the blade and thus add to its effective pitch. It 
would be difticult to explain this without the aid of 
a diagram, but it will be readily understood if the 
reader will make a drawing of a section of a blade 
with a much-rounded back, and the stream lines be 
added. The extent to which this would modify 
the effective pitch is, of course, very uncertain ; 
for it is impossible to set out with any approach 
to exactitude the stream lines passing the blades 
of a revolving propeller; but in any case, as 
the author says, it is quite insufficient to account 
for such results as those obtained by the Colling- 
wood. 

The next attempt which Mr. Barnaby makes to 
account for negative apparent slip is at once more 
interesting and more important. It is based upon 
a proposition contained in Mr. R. E. Froude’s 
paper entitled ‘‘The Part played in Propulsion by 
Difference in Fluid Pressure,” and read before the 
Institution of Naval Architects at the spring meet- 
ing of 1890. Following this extremely able, 
although almost equally abstruse paper, Mr. 
Thornycroft has added to our knowledge of the 
subject, and, building upon this foundation, the 
author has evolved a theory which goes further 
than has yet been gone to add to our knowledge of 
that cause of apparent negative slip. In a later 
part of the book, he even gives a formula by which 
the amount of negative apparent slip may be 
predicted with a given screw. We are not sure 
that we can give a clear idea even of the 
direction of the line of thought pursued, and 
certainly to master the subject one must study 
Mr. Froude’s paper to which reference has been 
made, and also Mr. Barnaby’s excellent paper on 
the screw propeller read May 6, 1890 (vol. cii., 
page 74, of Proceedings), before the Institution of 
Civil Engineers. The particulars given in the book 
under notice will, however, be sufficient probably 
for many readers, but we think that the value of 
the information would have been increased, to a 
degree sufficient to warrant the space occupied, had 





a diagram been given to help the text. Briefly and 
imperfectly stated, Mr. Froude shows that the 
water forward of a screw propeller is affected 
before it is actually in contact with the latter, and 
that the lines followed by the water meeting the 
screw converge towards the screw. This is followed 
by narrowing of the race after leaving the screw. 
As the quantity of water driven aft by the screw 
does not diminish, its rate is necessarily ac- 
celerated after leaving the screw. In this case 
the propeller might show, the author says, a con- 
siderable amount of apparent negative slip if placed 
behind a ship in a following current. Mr. Froude 
eliminated the rotation of water caused by the 
screw, but Mr. Thornycroft has shown that the 
relation between the amount by which the race is 
accelerated forward and aft of the screw respec- 
tively, may be expected to depend upon the amount 
of the rotation produced. A screw of coarse pitch 
ratio will rotate the race considerably, and will pro- 
duce a large proportion of the whole acceleration 
before the water reaches the screw, leaving only a 
small part to be imparted abaft it. When the 
rotation is a maximum the whole acceleration is 
produced by suction. The finer the pitch ratio the 
more favourable would be the conditions for ob- 
taining apparent negative slip, and it is found to be 
invariably the case that the latter only occurs under 
these conditions, and that it may be increased by still 
further reducing the pitch of the screws exhibit- 
ing it. 

We next come to the measurement of pitch, a 
simple method being given. After this we have 
descriptions of some of the best known forms of 
screw —Griffiths, Hirsch, Mangin, Rigg, and 
Thornycroft. Further on, overlapping twin screws 
are mentioned, the author giving Messrs. Rankin 
and Blackmore credit for the introduction of the 
arrangement, they having fitted it in 1876 to a 
tug they engined, named the Otter. The ‘ Anti- 
spire,” an ingenious attempt to make use of a 
certain amount of energy said to be wasted by the 
screw, is also described and illustrated. A grooved 
or rifled cylinder surrounds the propeller, in order 
to make use of a rotary motion of the water 
just beyond the tips of the screw blades. The 
author says it is possible that the friction of the 
surfaces would be more than counterbalanced, and 
a real propulsive force exerted. It is a possibility, 
however, which we should by no means be inclined 
to take upon trust, and actual experiment with the 
apparatus, when progressing through water, is re- 
quired to establish the practical utility of the 
device. The ‘ Antispire” is the invention of a 
Greek gentleman, and was shown at the Brussels 
Exhibition of two years ago, and at any rate has 
the merit of being very ingenious. 

The author does not say much about vibration, 
but what he does say is to the point. ‘‘ Unless a 
propeller has a good running balance it will tend to 
cause vibration. To insure steadiness when revolv- 
ing at high speed it is necessary that each blade 
should be of the same weight, and that the centre 
of gravity of each should be at the same distance 
from the axis of the shaft.” The latter point is too 
frequently overlooked. It is not a difficult matter 
to find whether a propeller is well balanced, but it 
is one too often neglected. Another cause of 
vibration mentioned is the inclination, in any 
direction, of the propeller shaft from a line 
parallel to the line of motion of the ship. The 
whole question of vibration is, however, one 
of great and growing importance, and well merits 
close investigation. Naval architects and marine 
engineers owe so much already to the torpedo 
boat builders, that we almost look to them, as a 
matter of course, to solve these problems for us. 
The late William Denny said that he considered 
torpedo boat trials as model experiments on a 
practicable scale, and probably by the torpedo boat 
builders will light be thrown on the question of 
vibration ; certainly they have most to gain by a 
solution of the complex problems surrounding it. 
Somewhat allied to the example given of the result 
of inclining a propeller shaft, is the effect of the 
water on a screw when a vessel is manceuvred in 
small circles at speed. The author points out that 
the pressure is increased on that blade which is 
moving in the same direction as the stern of the 
vessel is turning, while on the blade moving in 
the opposite direction the pressure is reduced. 
This irregular pressure causes the vibration fre- 
quently noticed when a screw vessel is rapidly 
turning. 

The fourth chapter deals with experiments with 
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CONSTRUCTED BY 





models and their eagention to the determination of 
the most suitable dimensions. It is well known 
that Mr. Barnaby acted as Mr. Thornycroft’s chief 
assistant in carrying out the very long series of 
screw experiments which were made some years 
ago, and which are certainly among the best 
devised and most complete model experiments ever 
undertaken. A description of the method of con- 
ducting these investigations is given. This subject 
was dealt with in the first edition, but in the pre- 


sent book the author has introduced a new and | 


a method of making use of data accumulated 
in this way. This leads up to the part of the book 
which is certainly its chief, as it is its most novel 
feature. The author constructs a series of con- 
stants from the trial results, these constants 
being designed ‘‘to express the relation between 


disc area, power, and speed, at different. slip | 


ratios. A second series of constants can be formed 


expressing the relation between diameter, speed, | 


and revolutions.” The matter is of great import- 
ance, and if we treat it briefly here it is only 
from the fact that we conclude all interested in 
the screw propeller will study the table at first 
hand. The constants depend on the following laws : 
‘* 1, For a given pitch ratio and efficiency the disc 
area is proportional to the horse-power, and in- 
versely proportional to the cube of the speed. 
2. For a given pitch ratio and efliciency the revolu- 
tions per minute are proportional to the speed 
and inversely proportional to the diameter.” 
We will not attempt to yive any further de- 
scription of the method in which Mr. Barnaby 
constructs his table and diagram ; what we have 
said is sufticient to show the scope. As to the 


practical value of the investigation to the marine | 


engineer, that will depend in any case upon the 
intelligence with which it is used, but it may be 
stated that there is nothing complicated or difficult 
about the use of the table. It has been founded 
on trial results worked out in a thoughtful manner 
by the aid of scientific training, and practical 
experience will show its value. One comforting 
feature is that there is much freedom; the con- 


MILLING MACHINE. 


(For Description, see Puge 256.) 


ditions of design and working may be considerably, 
lif judiciously, altered without any great falling off 
| in efficiency. Examples are worked out in the book 
|which include a number of typical cases covering 
| most of those likely to come within the scope of the 
|marine engineer. The remarks on the necessity 
'for large screws for holding a ship up against a 
head wind are worth attention. The author says, 
‘* Large diameter associated with large pitch ratio 
|is valueless for the purpose.” 
There is a chapter on the geometry of the screw 
jand another on the hydraulic propeller. The latter 
is largely a reproduction of the author’s paper 
read before the Institution of Civil Engineers a few 
years ago ; the substance of which we reproduced 
|on pages 28 and 584 of our fortieth volume. 
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A SHORT HISTORY OF BRIDGE 

BUILDING. 

By C. R. Manners. 

(Continued from page 222.) 
| GERMANY has been called the school for timber 
bridges, as England is for those of iron. One of 
the finest specimens of wooden bridges ever erected 
was the truss bridge over the Limmat (Fig. 70), 
at Wittengen, built in 1758 by the Brothers 
Grubenmann, self-taught village carpenters. It 
‘had a span of about 390 ft., the longest ever 
crossed by timber, with a rise of 43 ft. Unfortu- 
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nately it was burnt about the beginning of 
this century. The same carpenters, and about 
the same time, also erected the Schauffhausen 
Bridge over the Rhine (Fig. 71), which tock the 
place of a stone bridge, the piers of which had 
been undermined and fell in 1754. This bridge 
had one span of 193 ft. and another of 172 ft., 
and was destroyed by the French troops in 1799. 
In the early stage of railway construction the Ger- 
mans built several fine timber bridges, but I 
believe they are now inadmissible in railway prac- 
tice in that country and have been superseded by 
iron. 

The Americans, having a plentiful supply of 
|timber, adopted that material largely for bridge 
| construction. 

The Great Portage Viaduct, Fig. 72, 800 ft. long, 
over the Genesee River in the State of New York, 
was 234 ft. high. The piers, nine in number, were 
190 ft. high and built up of great timber framework 
| well braced together. This viaduct was built in 
1852 and destroyed by fire May 6, 1875. The first 
| designs were generally on the lattice principle, but 
'this proved insufficient for heavy trains and has 
| been abandoned. 
| The Howe Bridge became extensively used on 
‘the railways in the States. It is light and simple 
‘in construction, and stands well for spans up to 
| 100 ft. The construction is similar to the improved 
| Howe truss, but without the arch (Fig. 73). 

For large spans the improved Howe truss came 
into very general use. This is a combination of 
‘the simple Howe truss with the arch. There are 
two outside and one centre trusses, with an arch 
on each side of each truss. Then came the in- 
flexible arched truss (Fig. 74). 

Timber was also much used in Spain for bridge 
building. In 1849 a fine example of the timber lattice 
girder was erected over the Msta, on the St, Peters- 
burg and Moscow Railway. It had nine spans of 
199} ft. each, with three lines of girders 21 ft. 
deep and upwards of 100 ft. above the river. 

In the early days of railways timber bridges were 
|frequently used in England, many of which were 
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|on the truss system so much used in America. 
| Others were on a system of combining planks in 
layers, curved to form arches and much like what 
is now known as the bowstring girder, and in some 
cases the roadway was suspended from an arch as 
in the case of the bridge over the Delaware at 
Trenton in New Jersey, built by Mr. Burr in 1804. 
This bridge had openings from 160 ft. to 200 ft. 
spans with horizontal tie-beams to prevent the 
arches from springing (Fig. 75). The first of the 
kind was erected on the Ancholme in 1826, when 
a bridge of 100 ft. span was successfully con- 
structed. 

The forms of timber bridges from plain beams, 
trusses of different kinds, and of arches and com- 
binations of two or more systems, have been very 
numerous. Timber bridges, however, quickly 
decay and become unsafe after some fifteen years’ 
wear and tear. In America and Switzerland they 
were often roofed over with a view to protecting 
them from the weather. Many instances have 
occurred of accidents through decay and from 
fire. Only the other day a train fell through an 
American trestle bridge and several lives were 
lost. 

The introduction of the railway system and the 
rapid decay of timber, destruction by fire, and 
Fr ee risks, necessitated the use of some other 
| material, Iron was introduced, and truly gigantic 
























a EO a 


SS ee ee 


ey, 








252 


ENGINEERING. 





[FEx. 26, 1892. 








strides have been made during the last half-century 
in the use of this material. 

The earliest iron bridges were arched, about 
which I have already spoken. Arches, however, 
are inapplicable in many cases in railway practice, 
and a new departure in bridge building was neces- 
sitated. The first use of the simple cast-iron 
beam, or girder, was by Telford, in building some 
cotton mills at Salford in 1800, but George Stephen- 
son was the first to apply it to bridge construction on 
the Liverpool and Manchester Railway. The simple 
form of the early girder can scarcely now be re- 
cognised in the magnificent structures which are 
so general in all civilised countries. Architects 
and engineers seem to have reversed the order of 
progress. In architecture the beam or lintel was 
the characteristic of the early temples, but the 
arch seems now to have almost entirely super- 
seded it, whereas in engineering the arch took the 
prominent position in the early works, and we 
now seem to have come back to theold beam. The 
simple form of the early cast-iron beam, the 
straight bottom flange and the vertical web con- 
necting it with the curved top flange, is familiar 
to all (Fig. 76). 

The difficulty of obtaining abutments capable of 
resisting the thrust of the large arch, when the use 
of iron allowed of a great reduction in the rise of 
the arch, led to the addition of a tie to resist the 
thrust, and so throw a vertical pressure upon the 
piers and abutments. This introduced the bow- 
string girder, which may be called the transitional 
form between the arch and the beam. 

So far as I am aware, Mr. James Jordan’s patent 
of 1796 (Figs. 77 and 78) for suspending the road- 
way from an overhead arch, is one of the earliest 
proposed introductions of the principle of the bow- 
string girder. Amongst other advantages of his 
system he states there will be no lateral, but only a 
perpendicular pressure on the buttresses, walls, or 
other end supports. Fig. 77 is an elevation and 
Fig. 78 a transverse section of a one-span bridge as 
shown on drawing attached to his specification. 
The top and bottom members may be of timber or 
cast iron. The sketch represents a span in timber 
and shows an arch built up in layers of planks. 
Mr. Jordan also claims the advantage of being able 
to introduce a drawbridge into any span of a 
viaduct erected on his system. For this purpose 
he introduces an iron framework under the centre 
portion of his arch to preserve its form as the 
bottom member issevered. A portion of the road- 
way is formed so as to be raised by chains from the 
arch in the ordinary manner of the old drawbridge. 

The earliest bridge erected on the bowstring 
— was one over the Regent’s Canal at 

ondon, on the London and Birmingham Railway, 
but the finest example in this country is the High 
Level Bridge at Newcastle-on-Tyne, which is shown 
on sketch, Fig. 79. It crosses the Tyne and unites 
the towns of Newcastle and Gateshead. This 
bridge was opened in 1849, Messrs. George and 
Robert Stephenson being the engineers. The cost 
of conveyance of passengers and merchandise 
between these towns by the old bridge had reached 
the great sum of 1000/. per week, so that the local 
authorities gladly co-operated with the railway 
company in constructing a bridge to serve both 
purposes. The centre portion of the bridge is in 
six spans of 125 ft. each. The abutments and piers 
are of stone. The foundations are on piles, many 
of them 40 ft. long, driven down to the rock. They 
were driven by Nasmyth’s steam pile-driver, which 
had just been brought out, and so rapid was its 
action that several of the pile-heads took fire. 
There are four cast-iron arched ribs with horizontal 
wrought-iron tie-bars to each span. The upper 
road, which is the railway, rests upon the arches, 
and the carriage road is suspended from them by 
wrought-iron rods. The depth of the arch at the 
crown is 3ft. 6in., and this slightly increases 
towards the haunches. The cost was 243,0001. 

Cast iron only was used for girders on their first 
introduction, and they were of necessity limited 
to moderate spans, and it became imperative to 
strengthen the bottom flange to resist tension. 
This was done by the addition of wrought-iron 
tension-rods, and trussed girders were introduced, 
one of the earliest examples being a bridge of 63 ft. 
span, by Mr. Bidder, to carry the Blackwall Rail- 
way across the Minoriesin London. Lach girder is 
in three castings and about 3 ft. deep. To relieve 
the tensile strain on the bottom flange, wrought- 
iron rods, 5 in. by 1 in., were placed on each side of 
the girders. These rods are horizontal along the 





bottom flange of the centre casting, and then rise 
diagonally, and are attached to the top flange at the 
ends of the girders. 

The Chepstow Bridge, Fig. 80, by Mr. Brunel, 
is on this principle. There are two spans, one of 
100 ft. crossed by an ordinary wrought-iron girder, 
and the other 305 ft. span crossed by a trussed 
girder, the upper member of which is a horizontal 
cylindrical wrought-iron column or strut, 9 ft. in 
diameter, resting on towers ateach end. The truss 
is arranged in similar manner to that already de- 
scribed. 

(To be continued.) 


QUEENSLAND GOLDFIELDS. 
Mount Morean. 
(By our Spectat CoRRESPONDENT. ) 
(Continued from page 219). 

THE manner of working and treating the ore in 
vogue at Mount Morgan, is as follows : 

At the time of my visit (February, 1890) all the 
ore sent down for treatment was obtained from 
the cuttings at the top of the mountain ; in fact, 
I believe I am correct in saying, this is the only ore 
which has been treated in bulk. Little or no pro- 
specting was being carried on; in No. 5 tunnel 
some men were employed fixing it up where it had 
fallen in—I remember no other work in tunnels. 

The auriferous portion of the top of the mountain 
had been quarried away, in open cuttings, worked 
in benches. Bench No. 1 was 32 ft. deep from the 
crest of the hill; No. 2 bench 20 ft. below that ; 
both of these benches have been removed, though a 
barren portion of the mountain top, lying to the west, 
remains. Benches Nos. 3 and 4 are each 35 ft. in 
depth, leaving the floor of No. 4a total of 122 ft. 
below the original crest. All over these floors men 
were working in different places; some taking down 
auriferous material and tipping it into a central 
shaft to the tramways, running it to the upper works 
or sending it to the ore bins feeding the skips on 
the overhead wire tramway, supplying the lower 
works. Others were filling trucks with barren 
stuff, or stuff containing less than 10 dwt. of gold to 
the ton, and these were run along a tramway lead- 
ing through a tunnel to the west, or back of the 
mountain, where it was shot downa gorge. Barren 
stuff, medium stuff, and 10-dwt. stuffall go together 
indiscriminately, just as it happened to be run out 
in the trucks. At the time of my visit there was 
(perhaps) over a million tons shot down the valley ; 
it is difficult to make a correct estimate of a heap of 
‘*mullock” so tipped. I quote from my notes, 
made on the stage high above the tip head, from 
the dictation of the mining manager ; ‘‘ the whole 
bulk would average about 7 dwt. to the ton, thou- 
sands of tons would go 10 dwt.” In order that the 
ore considered fit to treat may be distinguished 
from that of the grade thrown away, assays of 
samples are being continually made, and it is by 
observing the results of these assays that the selec- 
tion is made. 

Roughly, the manipulation is as follows : 

When delivered from the trucks or skips all the 
ore passes through coarse stonebreakers, from 
there through drying furnaces; thence through fine 
stonebreakers, then direct to rolls where it is 
ground so as to pass through 36-mesh screens. It 
is then barrowed or trucked to roasting furnaces, 
dumped through a hole in the roof, and calcination 
is carried on for several hours ; the red-hot ore is 
then barrowed out on to cooling floors, where it is 
left for three or four days. While still so hot as to 
convert into steam any liquids or moisture remain- 
ing in the chlorinating barrels, these receptacles are 
filled with it, together with the customary propor- 
tions of chloride of lime and sulphuric acid. 
Chlorination is carried on until considered com- 
plete, the barrels are opened, and the excess of gas 
hisses from under the manhole covers like escap- 
ing steam, fills the shed, and drives all the 
workmen away until the wind blows the place 
clear. Then the barrels are emptied into fixed 
open vats, the liquor continuing to give off chlorine 
gas ; this gas-laden liquor is pumped direct into 
charcoal filters, where the carbon may, as best it 
can, break up the gold chloride and precipitate the 
metal. The now acid-charged liquor which passes 
through the charcoal filters, is pumped to a re- 
ceptacle and used over and over again in the 
chlorinating barrels. The residues in the vats, 
when sufficiently leached, are dug out with shovels 
and barrowed to the tailing heaps. The auriferous 











charcoal is burnt in a reverberatory furnace, and 
the ashes collected and fused. In this manner is 
the gold extracted from the Mount Morgan ore. 

This method of treatment is certainly capable of 
very considerable improvement. 

Every pound of ore treated is put through the 
stonebreakers, and as a very large proportion of 
this ore (perhaps 50 per cent.) is already in a con- 
dition as fine as sand, if it were first passed over 
grizzlies (i.e., screened), the work of the breakers 
would be facilitated, improved, and reduced. 

The necessity for roasting the Mount Morgan ore 
is solely in order that it may be dehydrated, and 
out of the whole bulk so treated it is only the now 
comparatively limited proportion of limonite which 
actually requires it, although all the ore would 
be the better of a rapid passing through a 
dehydrator to prevent sliminess in the leaching 
vats. According to M. Berthier, limonite de- 
rived from the decomposition of iron pyrites 
contains some 10.3 per cent. of water; in this 
hydrous ore. even the most impalpably fine gold 
grains are found to have an impervious coating of 
hydrous oxide of iron; it is for the purpose of 
liberating the gold kernel that this shell has to be 
cracked by fire. So far as is known at present a 
fire method is the most efficient; mechanical 
stamping or grinding is entirely ineffective. I 
learned, from reliable sources, that in the early 
attempts to treat this ore, when working almost 
entirely on limonite, that with the most careful 
treatment in a complicated amalgamating plant, 
with ore containing by assay from 6 oz. to 8 oz. of 
gold per ton, barely one-quarter of the contents 
were saved, The ordinary ‘‘ Plattner” vat method 
was tried, and did not give as good results as this 
most inefficient amalgamation. At one time in the 
history of the mine some 20,000 tons of material 
were stacked, all of which had been previously 
treated, and then it contained by assay some 6 oz. 
of gold to the ton. So ineffective had the vat 
chlorination proved that the management would 
not listen to any proposal which was based upon 
the lines of chlorination. But with the practice of 
dehydrating the limonite all this was changed, and 
vat chlorination—though slower—gave as accurate 
results as any other system. 

The system of calcination and order of crushing 
in vogue is certainly costly, and may even be de- 
scribed as wasteful. An ore crushed to an almost 
impalpable powder is passed from one set of rolls to 
another, carried on belts, sucked through pipes, 
filled into barrows or trucks, and wheeled from one 
place of treatment to another, eventually dumped 
into a reverberatory furnace 11 ft. long by 10 ft. 
broad, and laid in a bed about 6 in. deep to be cal- 
cined. In consequence of this method the dust- 
laden air of Mount Morgan is so dense that it can 
be said truly the men work ina golden atmosphere. 
The roads are a grey-red ; the roofs are grey-red ; 
the trees, leaves, grass, and stones are grey-red ; 
white men, white horses, white cats and dogs, and 
even white cocks and hens, show the prevailing 
tinge. We all know how a sunbeam falling aslant 
a shadow reveals the quantity of dust carried by 
the air; but this atmosphere requires no sunbeams 
to light up the dust it carries, it can be seen as 
described, and inside the works felt in the mouth 
and nostrils, All this impalpably fine dust contains 
gold to a far higher degree than the average of the 
ore treated ; in the same way that slimes in wet 
methods assay to a higher value than the ore from 
which they result. The Mount Morgan limonite 
simply requires heating to a cherry-red so as to 
render it sponge-like ; the temperature must not be 
raised too high, or the sponge shrinks and the pores 
close. Again, if the temperature is raised a little 
further, the oxide of iron unites with the silica with 
which it is impregnated, and the ore begins to slag. 
Unlike the roasting of pyritous ores, heated air 
passing through the furnace does not rapidly become 
vitiated, so that the sooner it is got rid of 
the better, yet no furnaceman that I ever heard 
of would attempt the roasting of pyritous 
ores with a shorter reverberatory floor than from 
35 ft. to 40 ft. ; yet, in the Mount Morgan furnaces, 
where all the heat obtainable from the fire may be 
utilised without detriment, only such heat is made 
use of as that which can be taken while moving 
along a passage-way of 11 ft. ; then it at once goes 
into flues leading up the chimney into the open air. 
With a furnace so constructed rabbling becomes a 
work of great difficulty. Little knowledge is re- 
quired to know that to crush ore to fine dust and 
then lay it in a bed about 6in. deep upon the flat 
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floor of a reverberatory furnace in order to roast 
it, is to put that ore into a condition incon- 
sistent with economical, efficient, and rapid calci- 
nation. 

Many of the foregoing difticulties might be avoided, 
and also much expense, if the ore, broken bya 
stonebreaker to lumps about the size of a hen’s egg, 
was passed through a properly constructed Krom’s 
kiln, or other like contrivance, where it would not 
only be dried but actually dehydrated ; which is 
the whole point in these costly and cumbersome cal- 
cining furnaces. The balance-sheet for the last half- 
year of 1889 shows 1/. 2s. 5d. per ton as the propor- 
tion of cost chargeable tofurnaces and chlorination— 
to allow one-half of that for chlorination should be 
ample. The previous half-year’s working resulted 
in a cost of 2/. 5s. O$d. as a total cost of ore treat- 
ment ; the proportion then chargeable to furnaces 
and chlorination would be higher. With the treat- 
ment of 38,415 tons in a half-year it is easy to see 
what enormous saving could be made if the cost of 
dehydration was reduced to a minimum. At the 
upper works 300 tons of firewood are consumed 
weekly ; how much of this quantity is consumed in 
the boilers, and at the sulphuric acid works, I can- 
not say, but in all probability the proportion is not 
large. All these furnaces should be superseded ; 
they are simply dust-making machines. Even were 
they necessary they are capable of considerable 
amendment. 

Dehydration prior to crushing would render the 
matter more easy. The balance-sheet gives the 
proportion of cost chargeable to crushing at the 
extremely high figure of 7s. 5d. per ton ; especially, 
taking into consideration the fact that a large pro- 
portion of the ore is in sizes like fine sand before it 
goes near the crushers. As nearly 40,000 tons of 
ore are crushed in the half-year, there is a large 
figure to come and go upon when making even a 
small reduction per ton. Dehydration before 
crushing would also reduce the dust difticulty. 
Dust from calcined material is cleaner, sharper, and 
falls with at least double the rapidity of dust from 
uncalcined matter—let any one try the experiment 
with dust from dry brick clay and dust from a 
burnt brick. At present there is a system of flues 
and fans to draw the dust into chambers, where it 
is supposed to settle; but, notwithstanding tall 
chimneys, it may be seen continually passing away 
from the top like thin grey smoke. At one time at 
these Mount Morgan works moist steam was passed 
into the chamber to make the dust settle, but as it 
made everything into a hopeless clog the steam 
method was abandoned. Dr. Percy, in one of his 
earliest writings, said that this was the rudimentary 
idea of man when endeavouring to allay fumes, 
and that the rudimentary man tries it once, but 
never again. What is the Londoner’s choking 
yellow fog but vapours and soot particles moistened 
by aqueous vapour ; they condense and gather low, 
but never settle. Mr. J. Cosmo Newbery’s advice, 
in his laboratory report for the Mines Department, 
Victoria, might here be followed with advantage. 

“In connection with calcination, the subject of 
the collection of volatile products, dust, and fumes, 
is of great importance, and the centrifugal machine 
may be again used with advantage. A machine has 
been devised for collecting the dust from flour 
mills, which might be easily adapted to metallur- 
gical works, and do away with the necessity for tall 
chimneys, dust chambers, long flues, &c., and at 
the same time save all the products of the furnaces, 

“which are now carried away suspended in the 
atmosphere. In it they receive direction and 
velocity, and are delivered through a slit in the 
periphery. Opposite to the slit in the centrifugal, 
and separated from it only by a narrow space, is 
another slit or opening into a closed box. The 
velocity imparted to the solid particles by the 
centrifugal action of the machine throws them 
across the space between the two slits, and once 
they enter the closed box there can be no return, as 
the machine keeps a strong air pressure against the 
opening ; and all the compounds of arsenic, anti- 
mony, lead, zinc, and other solid fumes would be 
easily collected in this way; and it is more than 
probable that the sulphur of the ore may be saved 
by a similar contrivance. When pyritous ore is 
calcined in the ordinary furnace sulphurous 
anhydride (SO,), and ferric oxide (Fe, O,) are 
formed, and when SO, is passed over freshly made 
ferric oxide with air and moisture, sulphuric acid 
is the resultant. This is a well-known lecture- 
table experiment.” 

To the importance of giving the closest attention 








to the dust difficulty the practice, in one particular, 
lately in vogue in the Mount Morgan works will 
point. The furnace fires are made with wood, and 
until about nine months ago it had been the practice 
to throw the ashes away. It occurred, however, 
to the mining manager to have the ashes assayed, 
when to his surprise they were found to contain 
gold varying in quantity from 6 dwt. up to 14 oz. 
per ton. This wood does not come in contact with 


the crushed ore; it is only such dust as may be}: 


carried into the grate with a back-splash when a 
charge is being dumped into a furnace, or wafted 
back when the dampers are too closely shut and 
the draught comes out of the furnace door, that 
falls on this ash, or any such sprinkling of dust as 
may fall on the few billets heaped ready for firing 
lying near the furnace door when a charge of ore 
is being withdrawn, or any of such atmospheric 
dust as may fall on the wood heap outside, that 
carries gold to this firewood ; yet so important, the 
attention to this channel for waste that all the 
furnace wood ashes are now put through the old 
battery. For some time the average of the return 
has been: For an expenditure of 30s. in the total 
cost of collection, cartage, labour, power supplied, 
crushing, and amalgamating, &c., a net result of 
84s. 8d. worth of gold is obtained. The plant by 
which these ashes are treated is: The 10-head 
battery originally in use when Mount Morgan was 
first opened ; about 8 ft. of amalgamated copper 
plates, and 16 ft. of blanket strakes to each 5-head. 
The blanketings are further ground and amal- 
gamated in two Berdan pans. A return of 84s. 8d. 
for an expenditure of 30s. must be considered 
remarkably good, for the gold on the ash cannot be 
other than impalpably fine. These results might 
suggest that the old boots and clothing of the 
furnace men and chlorinators would be worth 
treating. 
(Zo be continued.) 





THE TRIAL TRIP OF THE “BREMEN.” 
(From ouR NEw York CorRESPONDENT.) 
(Concluded from page 223.) 

Tue lower saloons (Fig. 12, page 262) are 157 ft. 
long, with an average width of 15 ft.; height, 
13 ft. A double stairway (Fig. 13) leads from 
each lower saloon to the upper one. The total 
seating capacity in each boat will accommodate 
about 450 persons. The most important parts 
of the boat are naturally her engines, and they 
are the work of the most celebrated constructors 
in this country, viz., W. and A. Fletcher and 
Co. When one names some of their earlier work, 
their high type of engine will at once be recalled. 
They built the engines on the Mary Powell some 
twenty years or more ago, and she has never been 
equalled for speed and economy since, unless by 
the New York, also built by the same firm. The 
Albany is another of their triumphs, and many 
more could be named ; but to most Americans it is 
enough to read their name on an engine frame to 
know that the design and workmanship are of the 
best, and that the engine will certainly give a good 
account of itself. Nor were those on the trial trip 
of the Bremen at all disappointed in the result. 
The engines are two in number and compound; they 
are shown in Figs. 14 and 15, pages 258 and 259. 

The high-pressure cylinders are 20 in. in diameter; 
low-pressure cylinders, 36 in. in diameter; stroke, 
28 in. The initial steam pressure in the main 
engines will be 125 1b., furnished from two hori- 
zontal boilers, 9 ft. 1 in. in diameter, and 21 ft. 
long. Each has two corrugated furnaces, 44 in. in 
diameter. Total grate surface 100 square feet. 
The boilers were tested to 250 lb. hydrostatic pres- 
sure. The diameter of the crankshaft is 94 in. 
The cranks in each engine are set opposite to each 
other, and when the engines are coupled, the 
centre line of cranks in one engine will be per- 
pendicular to that of the other, so that the cranks 
practically stand at 90 deg. apart. Each boat is 
provided with an independent air and circulating 
pumping engine (Figs. 15 and 16, page 258) of the 
Blake system, withcompound steamcylinderssimilar 
in general design to those furnished for the United 
States battle-ship Maine. They are of the follow- 
ing dimensions: High-pressure cylinder, 7 in. in 
diameter ; low-pressure cylinder, 14 in. in diameter; 
stroke, 16 in. These work two single-acting vertical 
air pumps 174 in. in diameter, and 14 in. stroke, 
and one double-acting horizontal circulating water 
cylinder, 17 in. in diameter, 16 in. stroke. The 








seats for the salt water valvesin the circulating 
pump are formed in solid composition plates, in- 
stead of seats driven into cast iron. The piston 
and piston-rods are of composition, and the air and 
water cylinders are lined with composition. The 
extra amount of valve area permits the pumps, for 
the engravings of which we are indebted to the 
American Machinist, to be run at a high rate of 
speed. ; 

The vessel is steered by Williams’ steam steering 
gear, like the Cincinnati, and is heated by the same 
system. The need for greater longitudinal strength, 
to withstand the strains set up by the movement 
of heavy teams, rendered the prolongation of the 
longitudinal bulkheads toward the ends of the 
boats advisable. Considered as bridges, the Bremen 
and her sister boat, the Hamburg, are practically 
deck truss bridges from fantail beam to fantail 
beam, the hull of the boat being built around this 
truss, the circular ends being merely overhangs to 
connect the boat with the ferry bridges. 

Professor Jas. E. Denton, the celebrated expert 
on tests of engines, and a prominent member of 
the American Society of Mechanical Engineers, 
made the tests of the Bremen’s engines, and the 
Table below shows them approximately, as com- 
pared with those made by him on the Bergen, also 
a screw propeller ferry-boat and the Orange with 
three-cylinder engines, a side-wheeler with a beam 
engine. 
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Steam consumed per hour for all 
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Pounds of coal per horse-power 
perhour .. ee <4 - 2.33 | 2.37 3.2 





On this trip, ona run of ten measured miles, a 
speed of 124 miles through the water was realised, 
with steam pressure of 98 Ib., the engine linked to 
cut-off at 9 in., making 1154 revolutions, and 
developing 778 indicated horse-power, the slip 
being 13$ per cent. The trial trip consisted of 
a short run down New York Bay, and then up 
the Hudson River nearly to Yonkers. On the 
return trip the boat, with 118 lb. pressure, 
and with the engine revolutions of 145 to the 
minute, ran a measured mile in 3 minutes and 
55 seconds. Speed is not one of the desiderata in 
a ferry-boat, since any great speed would render 
crossing extremely dangerous, for there are many 
lines of ferry-boats crossing from New York to 
New Jersey, and their tracks intersect each other 
at acute angles. 

Nevertheless the Bremen will exert 1450 horse- 
power in the short tr#p across the river, and make a 
speed of 14 miles per hour against a strong wind 
and tide, and this she actually did only a day or 
two since, when by reason of a blockade she was 
carrying some 2500 passengers, who had congre- 
gated in the ferry-house, and in the face of a strong 
gale and in rough water. 











CANADIAN Raitways.—The average earningsof railways 
in Canada in 1890 were 720/. per mile. The average earn- 
ings on the Canadian Government lines were, however, 
only 530/. per mile. The average working of the 
Canadian lines in 1890 were 460/. per mile. The working 
expenses on the Canadian Government lines were, how- 
ever, 6401, per mile. 





DersysHirE County Counci, Lecturrs.—The Sani- 
tary Institute of Great Britain, in conjunction with the 
Derbyshire County Council, have arranged a course of 
thirteen lectures on “‘ Sanitary Science,” to be given at 
Derby by well-known experts in the various branches. 
The object of the lectures is to train the various local 
board surveyors and inspectors of Derbyshire and district 
for the more efficient discharge of their duties. The lec- 
ture on Wednesday, the 17th inst., was given by Mr. W. H. 
Radford, of Nottingham, on the subject of the sewage 
disposal of large houses, small villages, and small towns, 
Land treatment was recommended where the circum- 
stances were favourable. Chemical precipitation fol- 
lowed by land filtration was advised for larger places 
where the works were near residences, or where a specially 
good effluent was required, or the quantity of land was 
unsuitable or restricted. Lithographed illustrations of 
many arrangements of land filtration and tanks were dis- 
tributed to the surveyors. 
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of the accumulator and the atmosphere, above the 
gland or stuffing-box through which the ram works. 
It is almost impossible that any of these precau- 
tions should fail, but taking them all together, it 
may be considered that absolute safety has been 
> secured, 
The station has been planned by and erected under 
is the superintendence of Mr. J, W. Gray, M.I.C.E., 
Fofa) oy Le engineer to the City Water Department, in conjunction 
; '@' ©O.O OH with Messrs. Henry Lea and Thornbery, consulting 
ot * Uy ie engineers, of 35, Bennett’s-hill, Birmingham, who have 
i. a Sees © had large experience with gas engines, and who devised 
= | special arrangements which are believed to be new. 
|Gas engines require to be started by being turned 
. round for one or two revolutions by some extraneous 
BIRMINGHAM HYDRAULIC SUPPLY 10 and the details on Figs. 16 and 17. A further | force, after which they begin to drive themselves and 
STATION. | aes of about 1 ft. 6 in. causes a second tumbler to| the machinery connected with them. In the first in- 
(Concluded from page 198.) | throw the second 35 horse-power pump out of action, | stance, the 12 horse-power gas engine is started by 
In our previous article we described the plant for|and finally after rising another 1 ft. 6in. a third | hand, and the accumulators pumped up by it, but when 
increasing the pressure of the water in the town’s | tumbier throws the third and last pump out of action. | high-pressure water is available, the method is 
mains ; in this issue we give illustrations of the accu- | Both accumulators are now fully charged, and contain | different. The high-pressure water is used to work a 
mulators for storing the high-pressure water. The | enough energy to yield 3.70 horse-power hours which | small three-cylinder Brotherhood engine of about 
mains, into which the water is pumped ata pressure of | may be taken out of them at any desired rate from,|2 horse-power, upon the crankshaft of which is 
730 lb. to the square inch, are connected to the accumu- | say, 22 horse-power lasting for ten minutes to, say, a drum about 12 in. in diameter. By raising a lever 
lators, shown on Figs. 9 and 10, while the details | one man power lasting for 18.50 hours. In practice, | the attendant can slide the hydraulic engine until the 
of the cylinders and ram are shown on Figs. 11 to | however, the accumulators are never allowed to expend | revolving drum presses against the flywheel of the 
14, ‘The accumulators are cast-iron cylinders placed | their whole energy, for as soon as No. 2 begins to! gas engine, when|the latter is put into motion. As 
mouth upwards, in which turned cast-iron rams 18 in. | descend, it closes successively the valves it had pre-/|soon as the gas engine begins to drive itself the hy- 
in diameter rise and fall, each being loaded with about | viously opened, and thereby successively puts in| draulic engine is withdrawn and is stopped by shutting 
84 tons of puddling furnace slag, contained in riveted | action the hydraulic pumps, which proceed to replace | off the high-pressure water. The whole operation 
wrought-iron casings, which are guided by cast-iron | the water drawn off. ; takes but a few moments and is easily performed - 
guides fixed to vertical timbers 18 in. by 11 in. bolted| To prevent the possibility of a mishap resulting|oneman. Another novelty consists in dispensing wit 
to the interior faces of the walls of the accumu- | from No. 2 accumulator ram being pumped out of its | the usual vessels of water for cooling the cylinders of 
lator towers. The left hand or No. 1 accumulator | cylinder, several precautions are taken. First of all| the gas engine, and, instead thereof, causing the hy- 
is loaded’ with about 2% tons less than the other, |the pumps are successively thrown out of action as draulic pumps to draw their supply of water through 
and therefore rises first. At the top of its course |already described. Should that fail an escape valve | the jackets of the gas engines. Thespace occupied “ 
it is stopped by strong wrought-iron bolts taking |is lifted by the rising accumulator, and the high- | the cooling vessels is thus saved, the appearance of the 
hold of projections cast on the cylinder casing. | pressure water is thus allowed to escape as fast as it | engine-room is improved, and the cylinders are kept 
The water being thus prevented from flowing into|is pumped in. Should this second precaution fail the | cool without any waste of water either from evapora- 
No. 1 accumulator, proceeds to raise No. 2; when | ascent of the ram is prevented by the stop bolts, and | tion, or from the overflow of the cooling vessel when 
within about 3 ft. of the top of its course, No. 2 accu- | the high-pressure water then lifts a loaded escape valve | fresh cold water is introduced. 
mulator actuates, by means of a tumbler and a steel | and runs to waste. Should the third precaution fail,| The discharges of waste gas from the exhaust pipes 
wire rope, a valve belonging to one of the 35 horse- | then the further ascent of the ram allows the water to | of the gas engines are frequently a cause of nuisance, 
power pumps, whereby the water from that pump is| escape through a hole which is drilled upwards | on account of the noise, especially in the case of engines 
diverted back into the suction pipe, and the pump thus | through the metal of the ram, in such a manner of large power, such as those at this station. All 
runs idle. This arrangement is shown on Figs. 9 and | as to establish a communication between the interior ' trouble on this score has, however, been avoided by 
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leading the exhaust pipes of the three engines into a 
large brick flue about 5 ft. high and 2 ft. 6in. wide, 
running the whole length of the engine-room and yard, 
and terminating in a chimney stack about 60 ft. high, 
shown on Fig. 3. Fresh air is supplied to this flue 
through another similar flue having an opening in the 
yard. A rapid current of air is thus set up, moving 
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towards the chimney stack and carrying with all the 
foul air from the exhaust pipes. Each exhaust pipe 
terminates in a bundle of small iron tubes from 3 ft. to 
7 ft. long, which split up the discharge into a number 
of small streams. By these means the noise is 
deadened and confined, so that practically nothing is 
heard of it outside. 


Gray, being well aware of the advantage of a high- 
pressure system of supply, has laid high-pressure pipes 
in the leading thoroughfares as opportunity offered. 
At the opening of the pumping station the high- 
pressure water found its way over a large area of the 
city, and is now drawn upon by users of lifts and other 
kinds of hydraulic machinery. There are some eighty 
hydraulic lifts in the city, which are worked either 
from the ordinary city mains or from a supply derived 
from motive power placed upon the consumers’ 
premises. These lifts can be readily converted into 
high-pressure lifts either by replacing their cylinders 
and rams with others of smaller diameter and greater 
thickness, or by the use of hydraulic transformers, in 
which the high-pressure water, acting upon a small ram, 
projects a plunger or piston so much larger than itself 
that the pressure upon the larger plunger is from 50 lb. 
to 100 lb. per square inch, in which case the original 
lift remains practically unaltered, excepting by the 
addition of the transformer. 

The advantage to the consumer lies in the fact that 
at similar prices to those charged in other towns for 
high-pressure water, which have been suggested as a 
basis for Birmingham charges, a consumer using per 
quarter 75/. worth of city water, at ordinary low- 
pressure, will obtain an equal effect from high-pressure, 
water at a cost per quarter of 43/., showing a sav- 
ing of 32. per quarter, the saving to the consumer 
increasing rapidly for larger consumption per quarter. 
On the other hand the Water Department will save 
nine-tenths of the volume of water required for lifts, 
and will at the same time derive a revenue, after pay- 
ing the expenses of the establishment. Thus com- 
paring water at 70 lb. per square inch with water at 
700 lb. per square inch, of the latter only one-tenth 
the quantity will be required for equal amounts of 
work done, and nine-tenths will remain for other pur- 
poses. In relation to the cost of lifting loads upon 
the high-pressure system, calculation shows that in a 
lift rising 40 ft., taking an average of half-full load 
and half the full height of lift, twelve persons can be 
raised 40 ft. at a cost of 1d. for water, or at the rate 
of one-third of a farthing per person. At this rate 
walking upstairs to offices ought soon to be a thing of 
the past, and upper floors will be let at rentals ap- 
proaching or even exceeding those of ground floors, 
taking into account the additional quietness, airiness, 
better air and light, which are to be found at higher 
elevations. 

The gas engines were made by Crossley Brothers, of 
Manchester, the hydraulic machinery by the Chester 
Hydraulic Engineering Company, and the buildings 
were erected by Messrs. Sapcote and Son, to the de- 
signs of Messrs. Martin and Chamberlain, of Birming- 
ham. 





NEW DESIGN OF MILLING MACHINE. 
THE engravings given on page 250 show a new type 
of milling machine by Messrs. Lister and Co., Keighley. 
There are several novel points in this machine. The 
makers have adopted the sliding cutter head on 
account of the much greater stability and compact- 
ness with which the knee and table slides may thereby 
be arranged, all the slides and surface bearings being 
exceptionally large. The main spindle, which has a 
mandrel hole through it, is driven by a long pinion on 
the cone shaft, driving a wheel on the spindle. This 
gearing is cut and runs noiselessly. The shaft bearing, 
being carried well back into the cone, avoids excessive 
overhang and gives ample support. The outer end of the 
cone being free enables the use of a straight or crossed 
belts at will. The large plate on the cone drives a leather 
covered disc, which has adjustment to and from the 
centre, giving great variation to the feed motion, and 
it is adjustable whilst the machine is running. 

A useful and novel attachment applicable to this 
machine, and possessed by no other design, is the 
secondary spindle driven from the main cone and run- 
ning in the special support arm as shown, with the 
vertical spindle attachment. This spindle may be 
used with the vertical arrangement or in the usual 
manner, and may be run at a great variety of speeds. 
In some instances the main spindle and the secondary 
spindle may be used to great advantage in conjunction. 
This suggests a greatly extended scope for this ma- 
chine. The oat cutting attachment, not shown, is 
of an exceedingly substantial character. The ver- 
tical spindle may be also attached to the main 
spindle for heavy work, rack cutting, circular milling 
wheel cutting up to 3 ft. in diameter, profiling, drilling, 
&c, The main spindle nose is screwed to carry the 
face cutters, or large chuck, or faceplate for turning or 
boring operations, &c. The table, supported in excep- 
tionally long slide, is self-acted in either direction, with 
automatic stop, and has quick hand motion by rack and 
pinion, both cut and without backlash, and has slow 
hand adjustment. The vertical slide has self-acting 
and hand motions, as also has the spindle head, which 
in addition has automatic stop motion. The counter- 
shaft is provided with two speeds, so that by a 
throw of the belt rod the speed may be at once 


altering the belt on the cone. By the use of the 
secondary spindle speeds may be obtained from that 
necessary for brass or woodwork down to heavy mill- 
ing with 10-in. cutters on the main spindle. The 
machine shown is the makers’ No. 2 size, weighing 
about 36 cwt. 





THE WEST CHICAGO STREET RAILROAD 
TUNNEL, CHICAGO, ILLINOIS. 

Tus tunnel is being constructed by the West 
Chicago Street Railroad Tunnel Company, and will be 
used exclusively for double-track cable traction. The 
line of the tunnel is located upon private property 
situated nearly in the centre of the business district, 
and passes under several large buildings, the Chicago 
river, and under the yards and tracks of several rail- 
way companies at the southern entrance to the Union 
Depot, the largest and most important passenger 
station in the city, where all trains of the Pittsburg, 
Fort Wayne, and Chicago Railroad, the Pittsburg, 
Cincinnati, and St. Louis Railroad, the Chicago, 
Milwaukee, and St. Paul Railroad, and the Chicago, 
Burlington, and Quincy Railroad centre ; 235 trains 
per day arrive and depart. 

The tunnel and approaches extending from the east 
line of Clinton-street to the west line of Franklin- 
street will be 1514 ft. long. The tunnel proper being 
920 ft. long, with gradients ranging from 5.46 per cent. 
to 10 per cent., as shown on the profile. 

The general design of the work is shown in the 
illustrations in our two-page plate, the tunnel being a 
three-centred arch having a clear span of 30 ft.,and a 
clear height of 15 ft. 9 in. above top of rail. The 
masonry is of brick, seven rings or 32 in. in thickness, 
excepting a short length under the railway tracks, 
where the thickness is increased. Two cuter rings of 
masonry in the tunnel are laid in asphalt mortar, com- 
posed of Trinidad asphalt and gypsum, which mortar 
has been found to be a perfect protection against leak- 
ing of water and dampness in tunnels. All other parts 
of the masonry are laid in hydraulic cement mortar. 
The invert arch, the backing and filling over the 
haunches and crown, are of Portland cement concrete. 
All spaces between the masonry and sheeting, and all 
irregularities, are filled in solid with concrete. Suit- 
able provisions for drains and appurtenances have been 
made to take care of all water which will unavoidably 
enter the tunnel down the approaches during rains 
and heavy storms. 

The river section of the tunnel is being built in a 
cofferdam, one half at a time, the navigation of the 
stream making an unobstructed channel at all times 
necessary. The land sections are constructed in open 
trenches. The soil cut through is chiefly a heavy 
semi-fluid clay, which, together with the surcharge of 
lofty buildings and the vibrations due to the railway 
traffic, renders necessary the use of a very heavy type 
of timbering. Not the least important and difficult 
part of this work has been the supporting and main- 
tenance of the various railway tracks, crossing the 
excavation, without interfering with the interlocking 
system or obstructing the running of trains. This 
portion of the work has been successfully accomplished 
by the introduction of temporary switches, and sup- 
porting the tracks on substantial pile bridges before 
the excavation was commenced. The average width 
of the trench is 40 ft., and the greatest depth exca- 
vated 52 ft. Work was begun in the west half of the 
river, and the tunnel has been completed from that 
point west 540 ft. to Canal-street. Also a section of 
tunnel between the east dock line and Market-street, 
140 ft., has been completed, making a total of 680 ft. 
to date. From Franklin-street West 140 ft. of open 
approach has been built. During this coming season 
the east half of the river section will be built, joining 
the disconnected portions now completed. Work was 
commenced in February, 1890, and will be completed 
at an early date at a cost approximating one million 
dollars for construction. Mr. 8. G. Artingstall is the 
engineer, Mr. C. V. Weston resident engineer, Messrs. 
Charles FitzSimons and Joseph Downey are the con- 
tractors. 





Tur Corinto CANAL.—There are about 1600 men now 
employed upon this canal, besides three steam navvies. 
The extraction effected since the resumption of the 
works is returned at 1,473,820 cubic metres. 





Rapip-Firmnc Guns.—A machine gun was recently 
tested at Newhaven by the Winchester Repeating 
Arms Company, which fired 900 shots in one minute. 
The only gun approaching their rapidity of firing is the 
Maxim machine gun, with a record of 750 shots per 
minute. The new Winchester gun has a water jacket 
surrounding the barrel, holding one gallon of water. 
This amount of water is evaporated in one minute when 
the gun’is in operation. In experiments made without 
the water jacket the barrel would become too hot for 
safety in less than halfa minute. The ammunition is fed 
into the breech from a continuous web belt holding the 
cartridges in pockets. The gun is the invention of Messrs, 
Browning Brothers, of Ogden, Utah, 








As the Birmingham motto is ‘ Forward,” Mr, 
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THE TRIALS OF H.M.S. ‘‘ EDGAR.” 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Mansel must excuse me for having troubled 
him for further information as to the deficiencies of my 
article, but some little experience of the ways of gentle- 
men who “‘ write to the papers” has taught me never to 
enter on a discussion without a perfectly definite point or 
points be raised ; otherwise it is wonderful to see how a 
point which in one letter is vital is found, perhaps in the 
next, to be quite immaterial, another having been 
promoted in its place; it is perhaps a coincidence that 
this generally happens just as the first position is becom- 
ing untenable. Pao not wish to dispute the general intel- 
ligibility of his writings, it would in fact be useless to do so 
because, as will appear a little later on, and as is alsoshown 
by the letters of Mr. Jones of January 29 and of “ J. G.” 
in the current issue, it is possible to understand the mean- 
ing of Mr. Mansel’s writings even better than he does 
—* and you cannot have more intelligibility than 
that. 

Passing over Mr. Mansel’s cool proposal to limit the 
discussion to one issue, after attacking the article front 
and rear, I find first that I assume that 


Pe CW vec 


In the article, after a simple correction, a curve of indi- 
cated horse-power and speed is drawn, so it seems that 
when a set of trial data are set off graphically the person 
doing so assumes EK = C V”. Next the work done per 
minute is divided by the speed of screw, and these results 
also set off graphically ; and so, as before, anyone drawing 
a curve of ‘‘indicated thrust ” assumes E = CV”, Then, 
drawing aline the loss of speed due to the drag of the 
bottom is determined ; also I presume involving EK = C V» 
as before. Next a curve is drawn to test how near the 


law 
log LH.P. = a+b0V 


is to the truth, involving, of course, KE = CV” 
Then another law, ‘inns 


log —_ ale 
6 revolutions 


=a+0dV, 


or 
log indicated thrust = a + b V, 


is also tested to ascertain whether it be closer to the truth 
than the preceding, again no doubt involving in some way 
known to Mr. Mansel the mystic E=C V". We have 
now accounted for three and a quarter columns, and have 
left ten lines in which it is stated that the last three 
columns of the Table given show ‘‘the power of the speed 
according to which the indicated horse-power varies 
between the different speeds.” These columns contain 
simply pure arithmethical facts, and were inserted for no 
reason but that they show algebraically what the diagram 
shows graphically, viz., the rapidly increasing rate at 
which the aces rises as the speed increases. To 
talk about any assumption or principle being involved in 
them is as absurd as to talk of the assumption as to speed 
and power underlying the multiplication table, or as to 
imagine with Mr. Mansel, that working an arithmetical 
problem forward and then proving it by working back- 
ward shows the truth of a supposed physical principle. 

Passing over the playing at differential calculus and 
arithmetic which Mr. Mansel next indulges in, and which 
has no reference to the article, I come to the following : 

‘** Writer’ at page 81 advances three equations, which, 
collectively, are mere nonsense, thus : 


log ILH.P.=at+bV .. (1) 

log HP. _asav (2) 
revolutions 

log indicated thrust=a+b V (3) 


These are simply contradictions of the axiom ‘Things 
which are equal to the same thing are equal to one 
another.’ ” 

Now I willask any reader to turn back in this letter to 
where the laws (1) and (2) are mentioned, to read the 
italicised words, and then ask his opinion of the honesty, 
as a reasoner, of one who would insinuate that these laws 
were given as possibly existing together or collectively. 
They are given as actually antagonistic laws, and the 
above quotation, assuming there is any sense in it, implies 
that they are given collectively as above. I will return to 
this later. 

Then as regards (2) and (3), if the law 


LEP. 
revolutions 


hold good, then dividing each side by the pitch, say p 
feet, and multiplying by 33,000, we obtain 


lo =a+bV 


log E-H-P. x 33,006_ 33,000 | 33,0000 
revolutions xp” —— p p ’ 
or 
one 33,0004 33,0006 
log indicated thrust = - . = > Vv. 


Now if Mr. Mansel knew anything of the real mean- 
ing of the symbolical methods he uses, he would know 
that the equation just found means exactly the same as 

log indicated thrust = a + 0 V, 
being a symbol for the following words. The log of the 
indicated horse-power is equal to a constant to be deter- 
mined by experiment added to the speed multiplied 
by another constant of experiment, and that one and 


33,000 b p being constant for the trials considered, repre- 


sent nothing more than just two constants which 
could equally be well represented by a and 6 simply. 








This equally applies to Mr. Mansel’s pare which is no 
at, 

more and no less than the constant a in (2), and his a—n 

is b. It was these facts that were in view when the 

statement as to Mr. Mansel’s writings being more intel- 

ligible to others than to himself was made, for he evi- 

dently here does not know his own child. 

The foregoing also disposes of Mr. Mansel’s criticism of 
No. 3 apart from (1) and (2), as he will, or at least ought 
now to, see that No. 3 is just his own formula ; but using 
the term ‘‘ indicated thrust” which is due to “‘ the late 
Dr. Froude,” a little of whose modesty in dealing with 
subjects which he had not only “ made a special study,” 
but also thoroughly understood, not by any means conver- 
tible terns, Mr. Mansel would do well to imitate. 

I have dealt with every one of Mr. Mansel’s objections, 
and will now express my agreement with him on the ques- 
tion of limiting the discussion, only advancing a little 
further by closing it, so far as I am concerned, entirely. 
For reasons which I will state, I had first decided simply 
to decline any discussion ; but concluded, as I had asked 
for Mr. Mansel’s objections, that I would answer them. 
The reasons referred to are: 1. In my letterin the issue 
of February 5 I informed Mr. Mansel that the columns 
on which he based his denunciations were not in the 
article as first completed, and so could not possibly be 
called the outcome of my deductions, or affect the bulk of 
the article. Nevertheless he takes them as his selected 
issue, thus either not taking the trouble to read my letter 
or else doing me the honourof disbelieving my statement. 
2. His statements with regard to equations (1) and (2) 
show either wilful misrepresentation, gross carelessness, or 
pure ignorance. 

Either of these reasons would be sufficient for declining 
further discussion; ‘‘ collectively” they are irresistible. 

Yours truly, 
THe WRITER OF THE ARTICLE. 

February 23, 1892. 








SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Eprror oF ENGINEERING. ° 

Str,—I am very pleased to see your correspondent 
‘* Hawser ” has raised this question, as a recognised rule 
would be of great advantage to engineers and others. 

As Iam responsible for the tables issued by my firm, 
Messrs. T. and W. Smith, and quoted in ‘* Hawser’s” 
letter, perhaps you will allow me to explain the theory on 
which they are based. The generally accepted rule is 
that the size of barrel or pulley should vary in direct pro- 
portion to the size of the rope. Thus Messrs. Bullivant 
and Co. say that the diameter of the pulley should be six 
times the circumference of the rope. My contention is 
that the diameter of the pulley should vary not in direct 
proportion to the size of the rope, but as the sectional 
area of the wire composing the rope. For instance, a rope 
1 in. circumference can easily be made to work on a barrel 
2in. in diameter, but a rope made in exactly the same 
form only 6 in. circumference would not work round a 
barrel 12 in. in diameter, which would be sufficient accord- 
ing to the usual rule, and would require a barrel 72 in. in 
diameter according to my theory. If this point can 
be settled first, it will be far easier to arrive at a satisfac- 
tory formula by actual experiments. 

For ropes made without any hemp in the strands, 
which I consider to be the best form for cranes, my rule 


is 
D = 4400 W?2, 
where 
D = the minimum diameter of the barrel. 
W = diameter of the wire of which the rope is made. 


This rule applies to classes D, E, F quoted in ‘‘ Hawser’s” 
letter. For ropes with hemp cores in the strands, as in 
classes A, B, and C, a different rule is required according 
to the proportion the hemp core in the strands bears to 
the wires. 

The sizes of barrels given in our tables are the abso- 
lute minimum on which a rope will work, and the life of 
arope will be materially lengthened by increasing the 
size until Mr. Biggart’s ‘‘ theoretical ” barrel is reached, 
but in the end it resolves itself into a question whether 
it be more economical to shorten the life of the rope by 
using a small barrel, or to increase the power sufficiently 
to enable a larger one to be used. 

Yours truly, 
Evusrace SMITH. 

St. Lawrence Ropery, Newcastle-on-Tyne, 

February 24, 1892. 





LAWS OF STEAMSHIP PROPULSION. 
To THE Epitor oF ENGINEERING. 

Str,—The letters on the above subject in your issue of 
the 29th ult. require reply and correction. Mr. Jones 
recognises between disputants the necessity of mutual 
knowledge as to what is the real matter under discussion ; 
his surmise on the above subject, this does not exist, 
seems only too true, and preliminary to going further, it 
would seem necessary to clear away extraneous matters 
from the real issue. 

I submit, Mr. Jones’ advanced deductions from single 
experiments upon small low - powered vessels, and 
even these were made worthless, by having previously 


modified them by an utterly false hypothesis ; which sets | P’ 


out by assuming the real point at issue. Now, suppose 
we take one of these vessels, and make a number of ex- 
periments upon it, carefully determining for each the 
speed and corresponding revolutions of engines and 
developed indicated horse-power. If by scale we take 
the speeds and powers as abscisse and ordinates, laying 
them off by the known principles of Cartesian or co- 
ordinate geometry, we then form a curve which is an 
accurate graphical representation of the relation of power 








and s in the vessel. The question now to be solved 
is, What is the generallaw of such curves, and what are 
the comparative elements in each for the different vessels 
which they represent ? 

I insist upon the necessity of two experiments, at least, 
for each vessel. Mr. Jones now ‘‘requires, at least, a 
third speed ” for each vessel, which, at once I admit, is 
very desirable; and we can now meet on a definite 
issue. In Mr. Dixon Kemp’s work on yachts will, I 
es be found the trial data of the two following 
vessels : 


S.Y. ‘* Primrose.” S.Y. “* Oriental.” 


Observed Revo- Revo- p 

Speeds. lutions. Powers. Speeds. latlone Powers. 
V. N. E. , ; E. 
5.5 103 19.4 7.0 80.5 53.0 
7.8 150 53.3 8.3 97.0 95.0 
9.8 181 83.0 11.2 146.0 330.0 


T have to submit: these figure show that the general law 
of the curves drawn as described, is : E=C N 10¢ V, where 
C and ¢ are two quantities having different values in dif- 
ferent vessels, only in each are constant so long as the 
circumstances of trial remain exactly the same. 

In the two yachts mentioned the values of these quan- 
tities are: 

S.Y. Primrose E = .03715 N 10 .1282V 
S.Y. Oriental E = .08435 N 10-275 Vv 

For practical purposes, we write the logarithms of the 
numbers thus : 

S.Y. Primrose Log E= —2.5699 + log N + .1282 V 

» Oriental...  ,, —2.9261 + ,, +.1275V 
The test for which is as follows : 
S.Y. “ Primrose.” 


S.Y. “ Oriental.” 











Observed 

speeds V= 65.5 7.8 8.9 7.0 8.3 11.2 
But tue 

speeds V= 5.5 7.65 89 7.0 8.35 11.2 
Then con- 

stant .. = — 2.5699 — 2.5699 — 2.5699 -- 2.9261 — 2.9261 —2.9261 
Add log N 2.0128 2.1761 2.2577 1.9058 1.9868 2.1644 
Values ¢ V -7051 .9807 1.1410 .8925 1.0646 1.4280 
By formula —_—_ 

log E .. = 1.2878 1.7267 1.9686 1.7244 1.9775 2.5185 
By datalog E = 1.2878 1.7267 1.9685 1.7243 1.9775 2.5185 

Here for the range of experience the agreement is per- 


fect when a slight alteration is made on the middle 
observed speed. 

The pot T have often given as a correction due 
to slight alterations, in the rate of tidal and wind draught 
during the time of running the trials ; and which are not 
properly allowed for in the usual systems of determining 
the speed by a system of means. 

I have published many examples of the true equation 
of this potential curve which admits of many equivalent 


forms. Allow me to quote a few examples of this par- 
ticular one: 

Values 

of Morin’s 

General form ... Log E= C +log N+ e¢V_ const. f. 

P.S. Paris woe gg) = 98+ =, +.0873 Vi 4.957 
», Prins Hen- 

drick ... aa. - ae =.9283+ ,, +.0683 V 7.68 

S.S. Merkara ... ,, =.5006+ ,, +.07655 V 7.53 
H.M.S.S. War- 

rior... ser. $0 =.7714+ ,, +.0858 V 2.858 

H.M.S.S. Edgar ,,  =.6364+ ,, +.071 V 6.696 

mi Anson __,, = —1.6222+ ,, +.13175 V .473 


In the last column I have given the values of Morin’s 
constant, which I have explained to be the sum of the 
piston pressures, under which the pistons would begin to 
move; in other terms the initial friction of motion, but 
modified by slight currents in which the propeller is acting, 
which is also the direction in which we are to seek the 
explanation of the other important deduction I have 
pointed out; at particular speeds we find the constants of 
the potential curve exhibiting marked changes in value, 
for example : 

Torpedo ees (M. de Bassy) up to 14.3 knots 
Log E= —2.7634 + log N + .085 V 
Torpedo boat (M. de Bassy) over 14.3 knots 
Log E = —1.4025 + log N + .0403 V 
I.R.N. warship Lepanto up to 15.10 knots 
Log E = .8000 + log N + .0838 V 
I.R.N. warship Lepanto over 15.10 knots 
Log E = 1.2668 + log N + .0528 V 
H.M.S.S. Prince Consort up to 12.12 knots 
Log E = 1.0077 + log N + .0575 V 
H.M.S.S. Prince Consort over 12.12 knots 
Log E = .3504 + log N + .1162 V 

Note particularly in every case the law of the curve is 
the same; the changed value of constants only in:plies 
some change in circumstance, not a change of law. These 
changes are effective upon the value of Morin’s constant 
f, which is, therefore, improperly so named. On referring 
to my published papers, notably the Edgar Note in Enat- 
NEERING of January 29, it will be seen that f is a direct 
factor of C, the initial constant of the second member, or 
value of log E, while the second constant ¢, or rather the 
conjoint product ¢ V, being the ratio of the logarithm of 
the gross developed power to the logarithm of the work 
done on Morin’s constant, at the particular speed of 
iston, it effects the last term of the second number in an 
I will add no more at present. 

RopertT MANSEL. 


inverse ratio. 
Glasgow, February 1, 1892. 


CYLINDER CONDENSATION. 
To THE EpiTor oF ENGINEERING. 
Sir,—The subject of cylinder condensation and its effect 
in diminishing the efficiency of the steam engine when 
considered as a machine for converting heat into work, is 
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being much discussed at the present time, and many 
remedies have been proposed, but it appears to the writer 
that one of the most fruitful sources of cylinder condensa- 
tion has not yet received the attention it should do. I 
allude tothe cylinder ends. It is quite a common expe- 
rience to find cylinders carefully and efficiently jacketed 
round the cylindrical portion; but in the majority of 
cases it has not been thought necessary to steam jacket 
the cylinder ends, or even to cover the ends with a non- 
conducting substance. Now it is obvious to any one who 
considers the matter carefully, that it must be of quite as 
much, or even more importance, that the cylinder ends 
should be efficiently steam jacketed than the working 
barrel should be, for the following reasons : 

The quantity of heat flowing through a plate is depen- 
dent upon the area of the plate with which the steam is in 
contact, on the difference in temperature between the 
steam and the medium on the opposite side of the plate, 
and the time during which the steam is in contact with 
the plate. 

Thus, when the piston is at the end of its stroke the 





me Leh, 


Pre. 17. 5 


conditions are most favourable to the rapid abstraction of a relatively large cooling surface, and continues in con- 
heat from the incoming steam, because the piston is then tact for a comparatively lee period, when it is considered 
moving with its minimum velocity. The piston and | that the piston is moving at its minimum velocity. 

cylinder end has been cooled down by the exhaust steam,| For example, an engine has a cylinder 30 in. in dia- 
and the comparatively small volume of steam at the high | meter and 36 in. stroke, making 75 revolutions per 
| temperature due to its initial pressure is in contact with | minute, connecting-rod four cranks long, clearance at 
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each end $ in. Now without taking the port clearances 
into account, the exposed surface will be (2x 706.8) + 
(94.24 x .875) = 1448.94 square inches, when the piston is 
at the end of its stroke; while the volume of steam con- 
tained is 265.5 cubic inches. When the piston has moved 
to half-stroke the surface exposed is (2x 706.8) + (94.24 x 
.875) + (94.2418) = 3145.26 square inches; while the 
volume of steam contained is 12987.45 cubic inches. 

The ratio of volume to exposed surface is in the first 


or 1:5.46, and in the second case 


265.5 
1448.94’ 


Therefore, there is 22.7 times the cooling surface | 
exposed per unit volume at the beginning of stroke than | 
at half-stroke, supposing both cylinder and ends to be| 
unjacketed. When we consider that for the first 3 in. 
of its stroke the piston is moving with an average velo- 
city of 5.75 ft. per second only, and for the remaining 
15 in. of its half-stroke at an average velocity of 11 ft. per 
second, we find, roughly, that the steam is held twice as | 





see Page 253.) 





15, 


long in contact with barrel surface per unit of length for 
the first 3 in. of the stroke than for the remaining 15 in. 
of the half-stroke. This circumstance will multiply the 
effect of the already large — surface per unit volume 
exposed at the commencement of the stroke. : ‘ 
When the piston has reached some 6 in. or 7 in. of its 
stroke the pt ne metal will have become heated at the 
| expense of the incoming steam, if unjacketed, until the 
metal reaches a temperature such that no further conden- 
sation will take place, and shortly afterwards the 
‘condensed steam will be re-evaporated by the heated 


| metal. . é : 

| Without going into quantitative calculation I think I 
| have succeeded in demonstrating that by far the most 
fruitful source of cylinder condensation is the cool surface 
of unjacketed cylinder ends, and that the cooling effect 
of the cylindrical surface is of minor importance, and as a 
consequence it is more reasonable to leave the cylindrical 
surface unjacketed than to refrain from jacketing the 
cylinder ends. 

GrorGE ADAMS. 


THE COMPARISON OF STEAMERS. 
To THE EpiTor of ENGINEERING. 

Srr,—In your paper of November 27, Mr. Robert 
Mansel states that in the method of comparing steamers 
which I have advocated the actual data has been “‘ modi- 
fied by a false and misleading assumption as to the law 
of resistance implied in that which Mr. Jones names the 
*3.5 power of scale of comparison.’” 
The inference might here be that I have proposed a 
new law of resistance. I have not done, nor aimed at 
doing, anything of the sort. 
The method of comparison I propose is based solely and 
without any modification whatever, on the results arrived 
at experimentally by Dr. W. Froude. The use of the 
3.5 power of scale of comparison in calculating horse- 
power is merely a matter of figures, as I endeavoured to 
— in your issue of July 3, 1891. 

think Mr. Mansel should state explicitly whether he 
does or does not admit the truth of the results arrived at 
by Dr. Froude. If not, he should, I think, give his 
reasons, and it would be an assistance if he would say 
distinctly whether he denies the reliability of the expert- 
ments themselves or, on the other hand, objects to the 
inferences drawn therefrom. 
I regard Dr. Froude’s work as authoritative. If Mr. 
Mansel will prove that it is not, I will readily acknow- 
ledge my indebtedness to him. 
Yours truly, 


Shanghai, January 9, 1892, A. E. Jongs. 








CAPITAINE’S OIL AND GAS MOTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Under the above heading I notice in your two 
last issues letters from Mr. J. E. Weigman and Mr. 
Leop. Tolch, which seem to indicate that there is a like- 
lihood of some competitive trials of gas and oil motors at 
the Crystal Palace Exhibition. Within the last few years 
I have refused several orders for small electric light instal- 
lations where the current would have had to be taken 
direct from the dynamo, and where it was made a sine 
qué non that a gas engine was to be the motive employed. 

Ay reason for doing this was that I had never seen (nor 
have I yet) a gas engine that would drive a dynamo suffi- 
ciently steadily for direct lighting unless recourse was had 
to a comparatively loose belt and a heavy flywheel either 
on the dynamo or countershaft with its attendant waste 
of power. I believe there are many engineers who would 
willingly contribute their share to the cost of carrying out 
some competitive trials between the above-mentioned 
class of motors, certainly I should be pleased to do so if a 
few gentlemen would join me in the matter. 

I am, yours faithfully, 
W. Rapcuirr. 
St. Heliers, Torquay, February 20, 1892. 








PRESSURE GAUGES FOR HIGH-PRESSURE 
GASES. 
To THE Eprror or ENGINEERING. 

Sir,—The remarks by M. Bourdon upon the above 
subject, communicated by Messrs. Negretti and Zambra, 
and published in your issue of 19th inst., call for a reply 
on my part. 

M. Bourdon’s statement on the causes of the gauge 
explosions is inaccurate and incomplete, and, therefore, 
highly misleading, but I refrain from correcting him now, 
as the whole subject has been fully dealt with by me in 
the paper which you did me the honour of reprinting in 
extenso in your esteemed journal. I desire now chiefly to 
point out that there is no truth in the allegation made by 
M. Bourdon to the effect that in the use of these gauges 
the oxygen gas rapidly oxidises the inner part of the 
steel tube, with the result of thinning the tube until it 
finally explodes. During the last four or five years we 
have sold between 1000 and 2000 gauges for this special 
purpose, and this experience has not furnished us with 
the slightest evidence in support of M. Bourdon’s conten- 
tion, whilst I know of steel tube gauges that have been 
used during the whole of this time upon oxygen com- 
pressing plant, in daily use, without the slightest deterio- 
ration. In further confirmation of this permit me to 
draw attention to a communication to the British Journal 
of Photography (January 29, 1892, page 78) from Mr. 
K. J. Smith, of Halifax—a gentleman unknown to me, 
but who, I understand, is a respected member of our pro- 
fession—in which the writer states that he has used a 
steel tube gauge of our make for the last five years upon 
18,000 gas bottles, frequently testing as many as fifty a 
day, and upon recently testing the gauge he finds that the 
indications have not varied even to the extent of the 
thickness of the pointer. Such a result would be impos- 
sible if there were any foundation in M. Bourdon’s state- 
ment, and it is perfectly absurd to go the length of en- 
deavouring to attribute any of the explosions to this 
cause, more especially as these gauges should be fitted 
with means for preventing any danger even in the event 
of the tube giving way from any such cause. 

As a material for these high-pressure gauge tubes, steel 
is undoubtedly superior to ae or brass alloy— 
however fanciful be its name—because it is more perfectly 
elastic and stronger, and, therefore, more reliable, durable, 
and safer. ; : 

The only means by which safety can be attained with 
these gauges are those indicated in my paper, and M. 
Bourdon’s “special bronze” tube gauge, unless fitted 
with a check, will have no better chance of withstanding 
an explosion, if oil should be drawn into the tube acci- 
dentally, than had the exploded gauge of M. Bourdon’s 
make, which was shown by a gentleman in the audience 
at the meeting of the Lantern Society on the occasion of 





Loughborough, February 23, 1892. 


my paper. The gauge described by M. Bourdon makes 








260 


ENGINEERING. 





[Fes. 26, 1892. 








provision against dangers which are purely imaginary, 
whilst nothing appears to be done to provide against the 
very real dangers which have so frequently asserted them- 
selves with disastrous results. 

Apologising for trespassing so much upon your valuable 
space, 
Tam, Sir, yours truly, 

: é. F. BDENBERG. 
Buckau Villa, Demesne-road, Manchester, 
February 22, 1892. 





SUPERHEATED STEAM. 
To THE EpiTor or ENGINEERING. 

Srr,—A communication from Lord Rayleigh under the 
above heading, at page 375 of last week’s Nature, draws 
attention to a misunderstanding which has been pointed 
out by me on every occasion in the last twelve years when 
I have been explaining the thetaphi diagram in public, 
saying that “only the heat which superheated had its 
efficiency increased, according to the temperatures at 
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which its respective we were imparted to the working 
substances.” Mr. Willans has also been disseminating 
correct views regarding this point amongst those who 
visit his engine-%esting laboratory. The diagram given 
by me in my paper on thetaphi in 1880 makes this very 
plain. The vertical ordinates here are absolute tempera- 
tures, and the area is heat or energy. Without super- 
og Carnot’s law gives between temperatures A 
5. 


and 
2W weak oN 
H heat M+N' 
Superheating to temperature S the same law gives 
en We _ work _ N+Q+R 
_— = = . 
H, heat M+N+P+Q+R 
An arithmetical expression for these quantities, practi- 
cally accurate, is obtained by extending the formula given 
in Mr. Willans’ paper on “* Engine Trials” at the Institu- 
tion of Civil Engineers. 
A = steam temperature, not superheated. 


B = exhaust temperature. 
S = superheated temperature. 


The temperatures are all absolute, and, to suit engi- 
neers, in Fahrenheit measure, and the steam data of 
Regnault is adopted. The mean specific heat for the 
range of superheating is taken = 0.5. This will be nearly 
correct at high temperatures, and this is strictly in accord- 
ance with my statement that the specific heat of steam at 
low temperatures is 0.39 at constant pressure. The above 
expressions become, without superheating, 


E : 


A-B , 1437 
+ --.7 (A—B 
E= W i A+B A ) 2 Se ’ 
H 1437 + .3A—B ‘ 
and with superheating : 
ee 
E, = 
H, 
A-B,Us7_ 748 A) (A-B) 487A, 8-- 
_\A+B A S+A 2 -S+A 
1437+ 5—A_p, 
2 5 


Numerical example : 
Say that A =800 deg. B=600 deg. S=1000 deg. 
EK =.2301 without superheating. 
Ky =.2389 with es 5 i 

That is, less than 4 per cent. is gained by superheating 
200 deg. : 

So far I support Lord Rayleigh’s view, or, rather, he 
says what I have been impressing upon engineers for the 
last twenty years. If this had been all I had to say I 
would not have written now, but Lord Rayleigh adds to 
his statement what is to me an astounding announcement, 
that “ by the addition of saline matters, such as chloride 
of calcium or acetate of soda. . . the possible efficiency, 
according to Carnot, may be increased.” I hasten to call 
this assertion into question, because there are so many 
people ready to bring engines on new principles into the 
field of joint-stock bubbles, and I am afraid we may be 
having, quite apart from Lord Rayleigh, a new field 
engine syndicated and floated on the strength of this com- 
munication and the signature thereto before its meaning 
is understood. 

As I understand thermodynamics there would be no 

*gain from superheating by a saline solution over the 
usual method of superheating steam raised from pure 
water. The saline mixture is not the working substance. 
Carnot’s law refers to the working substance only and not 
to anything left in the boiler. The first step in evapora- 
tion from the saline mixture is to separate a particle of 
water from the salt. In the act of separation the tempe- 


“= 


rature of the water particle falls to the temperature due 





to the pressure, and at that temperature it is evaporated 
into steam particles, which immediately become of the 
same temperature as the saline mixture. These steps are 
followed by every particle of water, each independently 
of every other particle. Of course we cannot practically 
test those temperatures, as the complete series is run 
through for each particle in a fraction of the twinkling 
of an eye, and immersed in a liquid of greatly higher 
temperature. A thetaphi diagram for this would give 
at B A, and extending upwards to temperature 8, a very 
narrow figure-eight whose loops are equal and drawn, as 
in a figure-eight, one right-hand the other left-hand. The 
line for reception of the latent heat would be identically 
the same line, the horizontal through A, as when the 
evaporation was from pure water. It is evident, there- 
fore, that according to my lights, the efficiency will be 
precisely the same as without the salt in solution. 

Some ten years ago this plan was submitted to me for 
my opinion by an eminent mechanical engineer, Mr. S. 
Geoghegan, who, I understood, had then patented it. The 
above is the substance of the opinion I then expressed, 
and nothing I have learned since induces me to change 
my view of it now. 

The ‘‘complete elaboration of this method” hinted at in 
the last paragraph of Lord Rayleigh’s communication, is 
not clear to my mind, and it is just possible that a few 
sentences of explanation would show me that I have been 
hitting away at something that was not intended by the 
writer. If so, my excuse must be that I have read the 
statement as every practical engineer would, to mean 
that the latent heat is imparted along the isothermal of 
the superheat. When I understand the first sentence of 
the last paragraph of the communication I may be able 
to confirm the anticipation of higher economy. 

J. MacrartaneE GRAY. 








NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
quiet last Thursday, and a moderate amount of business 
was done in Cleveland and hematite iron, but nothing 
was done in Scotch. Towards the end of the forenoon 
market Cleveland became very flat, and at the close there 
were buyers at 54d. per ton under Wednesday’s price. 
Business in hematite iron also fell away towards the 
close, a decline of 3d. per ton being registered. Scotch 
warrants fell in the afternoon 2s. 6d. per ton to 40s. 6d. 
About 1500 tons were pressed for sale, and as the syndi- 
cate did not appear to buy, the price fell at once. There 
was some difference of opinion on Change as to whether 
or not the syndicate would come in to support the 
market or let it go altvgether. Cleveland iron fell 
in sympathy 3d. per ton, and hematite iron 44d. below 
the forenoon prices. There was a quiet but nervous 
feeling in the warrant market on Friday forenoon, and 
some angling offers were made for, and of, Scotch pig 
iron. They failed, however, to result in any business 
being done, and at the close buyers were offering 40s. 6d. 
per ton (sellers’ closing price on the preceding day), while 
sellers were asking 41s. In the afternoon, however, 
sellers accepted 40s. cash and 40s. 34d. one month, and 
the closing price was 40s., being a fall of 6d. further, 
making a decline of 3d. on the two days, and of 7s. on the 
month. The drop of 3d. per ton on the two days repre- 
sented a depreciation in the value of the stock of Scotch 
warrant iron to the extent of over 75,000/., and the fall of 
7s. in less than a month made a total depreciation in the 
value of the stock held by the syndicate of 175,000. Seeing 
that nothing could be made by continuing the struggle with 
the Scotch brokers, the syndicate, it was declared, had 
broken up, the stock of about 500,000 tons of iron being 
divided amongst the members according to the propor- 
tion of their holdings in the syndicate. The further 
decline in Scotch iron on Friday did not affect other irons. 
Although not closing at the best, hematite iron recovered 
14d. of Thursday’s decline of 74d.; and Cleveland iron 
recovered 3d. of the previous day’s decline of 84d. per 
ton. The closing settlement prices were—NScotch iron, 
402, per ton; Cleveland, 35s. 14d.; hematite iron, 45s. 
per ton. On Monday the market opened with a dull 
feeling in response to the somewhat depressed tone of the 
trade reports and a general expectation of a further fall 
in the price of Scotch iron. There were no sellers of 
Scotch under 40s. 3d. per ton, and that fact caused the 
tone of the Cleveland and hematite iron markets to im- 
prove slightly. The steady buying of hematite iron 
by one firm of brokers, coupled with the covering 
operations of one or two smaller ‘‘ bears,” raised the 
price of hematite iron quite 2d. per ton to 45s. 2d. Most 
of the buying was for the ‘“‘bear” party. Business in 
Cleveland iron was steady round Friday’s price. Though 
business was again done in Scotch iron—500 tons—at 40s. 
per ton, Cleveland and hematite iron were not influenced 
to the same extent as last week; in fact both were firm at 
the close at the moderate rise on the or. Cleveland was 
steadily supported by a good house all day, while there 
appeared to be a number of small orders in the market 
for some of the larger ‘‘ bears ” of hematite. The settle- 
ment prices at the close were—Scotch iron, 39s. 9d. per 
ton; Cleveland, 35s. 3d. ; hematite iron, 45s. 3d. per ton. 
At the forenoon sitting of the “‘ring” yesterday, the 
movements of the market were interesting. The ten- 
dency was firm and strong for Cleveland and hematite 
iron, but rather weak for ‘Scotch. Holders of Scotch 
warrants showed some desire to part with them. A 
purchase of 2000 tons was made at 39s. 104d. one 
month fixed. A considerable amount of business took 

lace in hematite iron, about 10,000 tons changing 

ands from Monday’s closing price to 24d. per ton 
of advance. Cleveland rose old. per ton, and one 
or two lots were done at 35s. 74d. to 35s. 8d. three 
months fixed. The afternoon market was somewhat 





quieter, but the tone was firm, though the best price for 
hematite iron was not maintained. There was an im- 
provement in Scotch iron to 40s, cash buyers, while 
40s. 6d. one month fixed was paid for 3000 tons, almost 
the whole of which was sold for English account. Hema- 
tite iron touched 45s. 7d. per ton cash, finally closing at 
45s. 6d. Thesettlement prices at the close were—Scotch 
iron, 40s. per ton ; Cleveland, 35s. 74d.; hematite iron, 
45s. 6d. per ton. The market was quiet thisforenoon. No 
business was done in the ordinary way in Scotch warrants ; 
but 1000 tons changed hands at 40s. per ton, next 
week fixed, and there were sellers at 39s. 11d. per 
ton cash. Cleveland was done at 35s. 6d. cash, and the 
same rate next week, but the transactions were few and 
small. No demand for hematite iron showed itself. 
It was reported that the holders of the Scotch 
warrants recently had an offer of 39s. per ton for 
the whole of their iron from an American syndicate, 
which offer was declined. Considerable —— of 
iron were reported to have been sold privately. 
The market was steady in the afternoon. Scotch warrants 
were done at 40s. 14d. three months forward, Cleveland 
at 35s. 44d., and hematite iron at 45s. 5d.—both cash. 
The following are some of the prices of special brands of 
makers’ No. liron: Clyde and Gartsherrie, 50s. 6d. per 
ton; Summerlee, 51s ; Langloan, 51s. 6d.; Calder, 53s.; 
Coltness, 54s. 6d.; Glengarnock (shipped at Ardrossan), 
54s. 6d.; Shotts (shipped at Leith), 55s.; Carron (shipped 
at Grangemouth), 55s. 6d. Last week’s shipments of pig 
iron from all Scotch ports amounted to 6278 tons, as com- 
pared with 5538 tons in the corresponding week of last 
year. They included 257 tons for the United States, 700 
tons for Australia, 105 tons for Italy, 290 tons for Hol- 
land, 103 tons for Belgium, 280 tons for China and Japan, 
smaller quantities for other countries, and 3757 tons 
coastwise. There are now 78 blast furnaces in actual 
operation, against 77 last week, and 14 at this time last 
year when the strike was in progress. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 502,758 tons, as compared 
with 503,820 tons vesterday week, thus showing a decrease 
for the week amounting to 1062 tons. 


Glasgow and West of Scotland Coal Trade.—The local 
coal trade is quiet, and without any fresh feature. There 
is some forward business offering, but the rates are con- 
sidered too unremunerative to be accepted, and any ex- 
porting at all is in working off old contracts. In steam 
coal there is a fair business doing, and the price is ver 
steady. Quotations to-day are: Main, 7s. 9d. ; ell, 8s. 6d. 
splint, 8s. 9d. to 9s.; and steam, 10s. 3d. to 10s. 6d., all 
for best sorts f.o.b. Glasgow. A report from Ayrshire 
says that the coal trade of that county was characterised 
by considerable activity during the past week owing to 
orders having been freely placed with many of the 
collieries. The miners are working away steadily, and 
the supply of railway wagons is satisfactory, so that the 
output wd been on a liberal scale. While the demand 
for house and steam is brisk, triping has gone somewhat 
back, and dross is again a drug in the market. Prices 
have firmed, although a reduction seems inevitable from 
the tone shown by consumers. They are as follow: 
House coal, 8s, 6d. per ton ; steam coal, 8s. ; triping, 6s. ; 
dross, 3s. 3d. House coal at the pits, 103. per ton. 


Lanarkshire Coalmasters’ Association.—A meeting of 
the Lanarkshire Coalmasters’ Association was held to-day 
in Glasgow. Appended to the report of the executive 
there was a financial statement, showing the funds of the 
association to bein a flourishing condition. ‘‘ The greater 
part of the year,” it stated, ‘‘was one of continued ac- 
tivity in the coal trade in the West of Scotland, and, 
happily, it was free from any internal disturbances with 
the workmen. The railway strike in January interrupted 
business to a considerable extent, but in a few weeks after 
its settlement trade reverted to its normal condition. 
Prices in latter half of the year, chiefly for shipping coal 
and second and third-class dross, commenced to decline, 
and the average price-at the pit for some months was con- 
siderably under the corresponding months of 1890. Since 
the new year opened there has been a slackening demand, 
especially for shipment, and still lower prices have had 
to be accepted on account of the low prices prevailing in 
the North of England and the competing districts. 
Unless trade improves, these untoward circumstances 
point to the necessity of a reduction of miners’ wages at 
no distant date.” 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary monthly meeting of this institution was 
held last night—Mr. George Herriott, vice-president, in 
the chair. A short discussion took place on Mr. J. Milne 
Adam’s paper read at the January meeting, the subject 
of which was ‘‘Some New Forms of Bands and Junc- 
tions in Tubular Construction.” Subsequently an in- 
teresting paper wasread on ‘‘ Cements, their Nature and 
their Properties,” by Mr. John M‘Ara, a local manufac- 
turer of cements and hydraulic limes of very great expe- 
rience. Mr. W. B. Sayers then read a paper on “ The 
Electric Motor,” Both papers were held over till next 
meeting for discussion. Four new ordinary members and 
three graduates were elected. 

Institution of Civil Engineers; Glasgow Association of 
Students.—The annual dinner of the Glasgow Associated 
Students of the Institution of Civil Engineers was held 
last night, Mr. W. R. Copland, M. Inst. C.E., President 
of the Association, in the chair. Among those present 
there were Mr. James M. Gale and Mr. C. P. Hogg, 
past-presidents, Professor Archibald Barr, Mr. Charles 
C. Lindsay, and others. Several toasts suitable to the 
occasion were duly honoured. The members of this 
association will to-morrow afternoon pay a visit to the 
Atlas Locomotive Works, Springburn (Messrs. Sharp, 
Stewart, and Co.’s). 
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Royal Scottish Society of Arts.—A_ meeting of this 
Society was held in Edinburgh on Monday night, Mr. 
Alexander Leslie, C.E., President, in the chair. Mr. 
Alexander Clark, C.E., Seafield Dock Works, Kirkcaldy, 
made a communication ‘‘ On Explosives as used in Rock 
Blasting.” Subsequently a paper by Mr. G. Lacy 
Hillier was read on ‘‘Cycling and the Treatment of 
Wheel Tyres.” In the course of his paper the author 
gave credit to Aitken Daniel, a cooper in Lesmahagow, 
for having constructed a machine whose essential features 
are retained in the bicycle of the present day. 


East of Scotland Engineering Association.—The seventh 
meeting of the session of this association was held in 
Hdinburgh last week, Mr. James Thomson, C.E., pre- 
siding. Mr. John Kennedy, Edinburgh, read a paper on 
‘*Building Stones and their Preparation and Use in 
Buildings.” 

More ma ern Contracts.—Messrs. William Simons 
and Co., Renfrew, have received an order from the 
Blyth Harbour Commissioners for a large and powerful 
hopper dredger, which is to be similar to one which they 
have in course of construction for the Indian Government 
for the port of Bombay. Messrs. Russell and Co., Port- 
Glasgow, have booked an orderfrom Messrs. A. and F. 
Smith, Tvedestrand, Norway, to build a first-class sailing 
ship of about 1700 tons register. Messrs. Ritchie, Gra- 
ham, and Milne, Craigton, Glasgow, have booked orders 
for a stern-wheel steamer and two steam launches, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, and the amount of 
business transacted was not large, but the tone of the 
market was rather better than it has been of late. There 
was still, however, a want of confidence, and buyers were 
in no hurry to do business, regarding prospects as very 
uncertain, and pointing to the wages difficulties in the 
Durham coal ra og and the engineers’ strike, as circum- 
stances calculated to have the reverse of a beneficial 
effect upon the iron market. With regard to the London 
Syndicate, who still hold practically all the Scotch war- 
rants, the general opinion on Change was that it had not 
smashed up, but that one man had broken away and 
thrown his warrantson the market, thus reducing quota- 
tions. No.3 g.m.b. Cleveland pig for prompt f.o.b. delivery 
was sold at 35s. 9d., and there were merchants offering it at 
that figure, but buyers as a rule attempted to procure it 
at rather less. On the other hand makers asked a higher 
rate, few of them being disposed to sell No. 3 under 37s. 
The lower qualities were fairly steady, but both grey forge 
and No. 4 foundry were said to have changed hands at 
35s. 3d. It was difficult, however, to find sellers under 
35s. 6d. and 36s., and some asked even more. Middles- 
brough warrants were steady throughout the day at 
35s. 64d. cash buyers with very little doing in them. To- 
day our market was quiet and there was very little altera- 
tion in quotations. One maker asked 37s. for grey forge, 
No. 4 foundry, or No. 3, and said he would not reduce 
his quotation ; but there were sellers of these qualities at 
yesterday’s figures. Middlesbrough warrants were nomi- 
nally 35s. 5d. cash buyers. Hematite pig iron continues 
steady. Makers report that they keep busy and have 
little difficulty in finding a market for their produce, 
but some of them still complain of the scarcity of Spanish 
ore. Mixed numbers of makers’ east-coast hematite are 
quoted 47s. 6d., and some firms ask and report being 
able to get 48s. Although the supply of Spanish ore is 
not so meagre as it was a little while ago, it is still any- 
thing but abundant. There is, however, no change in 
cones which are based upon 13s. ex ship Tees for 

ubio. 


Manufactured Iron and Stecl.—There is little business 
doing in the finished iron and steel trades, but producers 
continue busy, and prices, though undoubtedly a shade 
weaker, are hardly quotably altered. Contracts might 
now be entered into for May-June delivery at a good deal 
less than the market rates for early delivery. Common 
iron bars are quoted 51. 10s. ; iron ship-plates, 5/. 5s. ; iron 
ship-angles, 5/. 2s. 6d. ; steel ship-plates, 5/. 17s. 6d. to 
6l. ; and steel ship-angles, 5/. 15s.—all less the usual dis- 
count. Heavy steel rails remain dull at 4/. 2s. 6d. net at 
works, and probably 4/. would not be refused for an order 
of any size. 


Cleveland Mineowners and the Miners’ Wages.—The 
executive committee of the Miners’ Association met the 
mineowners at their offices on Monday, Mr. David Dale 
presiding, when the following important questions were 
fetter. 5 The men asked for 20 per cent. to be added to 
the base rate of the machine fitters ; 2s. 6d. per day to be 
the minimum rate for horse-drivers underground ; and 
that all underground workmen shall work not more than 
eight hours in every twenty-four, to commence on 
April 4, 1892. The mineowners in their reply stated that 
they could not see their way to grant any of these 
requests, particularly at this time of great depression in 
the iron trade. They also stated that if the iron trade 
does not improve before the end of this quarter, they will 
be compelled to ask for a reduction of wages. 


The Fuel Trade.—The fuel trade generally is in a very 
unsatisfactory condition, and quotations are low. On 
Newcastle Exchange beat Northumbrian coal can be 
bought at 9s. 9d. f.0.b., and best Durham gas at 8s. 6d. 
f.o.b. As much as 13s. per ton is still asked for good 
blast furnace coke delivered here, but consumers are most 
unwilling to pay such a price, and will not buy more than 
is absolutely necessary to them for immediate require- 
ments, 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Vickers Sons and Co., Limited.—At the annual meeting 
of the shareholders of this company, it was reported that 
owing to the falling off in business in 1891, and the reduc- 
tion in prices consequent on very keen competition, the 
anticipations of the directors as to the working of the 
company had not been fulfilled. After payment in August 
last of an interim dividend of 24 per cent. on the preferred 
5 per cent. stock of the company, there remained for dis- 
tribution 81,4787. The directors recommended the pay- 
ment of a further 24 per cent. on the above-mentioned 
stock, and 64 per cent., for the year 1891, on the ordinary 
10/. shares of the company, requiring 48,750/., carrying 
forward a sum of 14,4467. 12,000/. had been written off for 
depreciation and 10,0007, had been taken from the profits 
of the gun department in reduction of the expenditure in 
that direction. The directors reported that for six months 
there had been a falling off in trade, and there were no 
present indications of an alteration, the prices obtainable 
showing the means of production to be just now con- 
siderably in excess of the demand. 


The Coal Question.—There is now no doubt that the 
policy of a ‘‘stop” is to be adhered tv, so far as York- 
shire and Derbyshire miners are concerned. During the 
past few days the “‘leaders” have been addressing the 
men in various parts of the district, and resolutions 
approving of the proposed course have been everywhere 
adopted. The preparation of the ‘‘ notices” is now being 
proceeded with. At some of the pits ‘‘ pithead notices” 
will be accepted on behalf of the men, but at others 
individual ones will be required. The coalmasters are 
not, however, putting any difficulties in the way. Con- 
siderable indignation prevails in commercial circles. The 
great establishments that own their pits have provided for 
the contingency by stocking, but the bulk of manufacturers 
will be at the mercy of the market. Rather than pay 
higher prices for fuel a number of employers will tempo- 
rarily suspend operations. 


The Heavy Trades.—Within the past few days some 
fair orders have been distributed in the district for manu- 
factured iron, principally bars, girder and bridge irons, 
both for home use and export, and the hematite market is 
a little more cheerful. Pig has again relapsed, and both 
forge and foundry descriptions have only a limited sale, 
with a complete absence of speculation. In the heavy 
steel trade business keeps up well, though competition is 
severe. Orders for railway material continue to come in 
on home account, and further contracts for Indian and 
South African requirements are negotiating. (uota- 
tions are firm at the following rates: Best engine tyres 
12/. 10s. upwards, according to diameter ; carriage and 
wagon tyres and springs, 10/. ; axles, 6/7. 10s. Bessemer 
billets and slabs have recovered 2s. 6d. of the drop a fort- 
night ago, making 5/. 15s. to 6/. per ton for guaranteed 
tempers. All the firms engaged on Government work 
are busy, and with sufficient to keep them fully engaged 
for some time tocome. Engineering firms are doing a 
steady business, but orders are unevenly divided; 
some firms have a pressure, whilst others have none. 





NOTES FROM THE SOUTH-WEST. 

Bute Docks.—The quantity of coal and coke cleared 
from these docks last year was 6,949,424 tons. Patent 
fuel was shipped to the extent of 297,592 tons, and iron 
and steel rails to the extent of 26,109 tons. Iron ore was 
imported to the extent of 525,278 tons. 


Cardif.—The steam coal trade has ruled quiet, buyers 
holding off in the expectation of lower prices. The best 
qualities have made 12s. 6d. to 13s. ; and good dry coal 
lls. 6d. to 11s. 9d. per ton. Household coal has been in 
fair demand ; No. 3 Rhondda large has made 13s. to 
13s. 6d. per ton. Patent fuel has been dull with a down- 
ward tendency in prices. Coke has shown little change, 
foundry qualities having brought 18s. 6d. to 19s. 6d. ; and 
furnace ditto, 17s. 6d. per ton, free on board. There 
has been a moderate demand for iron ore ; the best Rubio 
has made 12s. 3d. to 12s. 6d. per ton. 


Severn and Wye Railway.—The directors have issued 
their half-yearly report, in which they recommend that 
a dividend at the rate of 2 per cent. per annum be paid 
on the A preference stock. The expenditure on capital 
account for the past half-year was for ordinary work, 
3211., and for the vacuum brake under the Regulation of 
Railways Act, 1889, 825/ 


Coal in the Llynvi Valley.—Important extensions have 
been made to the Maesteg dip on the Cwrt-y-Mwnws 
estate, the property of North’s oe Colliery Com- 
pany. Mr. G. Hyde recently struck the four-foot seam, 
and has opened it out. The coal is of excellent quality. 


Mount Stuart Dry Dock.—The directors have issued 
their report for the twelve months ending December 31. 
The profit for the year is 17,584/., admitting of a dividend 
of 5i. per share for the past months on the original 
shares, and 2/. 10s. per share on the B shares. The usual 
rate of depreciation has been written off plant, machinery, 
and house, and 6000/. have been carried to the reserve or 
sinking fund. 


Cambrian Railways.—The report of the directors states 
that the total receipts for the past half-year show a de- 
crease of 1254/., while the expenditure exhibits an increase 
of 1673/., as compared with the corresponding half of 
1890. After providing for all fixed charges, the net 
revenue shows sufficient to pay 24 per cent. on the D 
debenture stock, carrying forward 447/. The traffic 
receipts were adversely affected by unfavourable weather, 
and also by a serious slip of rock in the Talerdigg cutting, 





which unfortunately took place in August last, in the very 
height of the tourist season, and which, in addition to 
stopping through traffic to the coast for ten days, 
entailed a heavy expense in working the traffic through 
by road and clearing the cutting. 


Brecon and Merthyr Railway.—The directors of this 
company have issued their ey for the half-year ending 
December 31. They state that the gross receipts from 
ajl sources were less than those for the corresponding 
period of 1890 by 5258/., which was chiefly due to the 
temporary closing of the Rhymney Iron Company’s iron 
and steel works. The interlocking of points and signals 
and the fitting of engines and carriages with the auto- 
matic vacuum brake, alluded to in the last report, are 
rapidly progressing. 


Institute of Marine Enginecrs._-A meeting of the 
Bristol Channel centre of the Institute of Marine Engi- 
neers, was held on Wednesday at University College, 
Cardiff. Part II. of Mr. J. A. Rowe’s paper upon 
‘* Stability and the Motions of a Vessel among Waves,” 
was read by Mr. George F. Fownes, the hon. local sec. 
The following members took part in the discussion: Pro- 
fessor Elliott, and Messrs. Gibson, Ferrier, Simpson, 
Davidson, Sloggett, Fownes, and McCullum. 


The ‘‘ Hercules.” —This first-class line-of-battle ship has 
well-nigh completed her extensive refit at Portsmouth, 
and on Tuesday she made a trial of her engines alongside 
the jetty. The Hercules has had extensive alterations 
made in her hull fittings, her armament of quick-firing 
guns has been increased, and she has been furnished by 
the Greenock Foundry Company with a new set of triple- 
expansion engines, with boilers of corresponding superior 
 siegcoay She is expected to attain a speed of 14 knots per 

our under natural draught, and 144 knots per hour under 
forced draught. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. WILLIAM DENNY AND BrotHERs, Dumbarton, 
launched on Thursday, 18th inst., a steel paddle 
steamer named Princess May for the St. Larne and 
Stranraer Steam Packet Company. The length of 
the vessel is 280 ft., breadth 35 ft. 6 in., and depth to 
es deck 22 ft., the gross tonnage being 1000 tons. 

he vessel is to be fitted with compound engines to give 
a speed of 19 knots. She is similar in every respect to 
the Princess Victoria built two years ago by Messrs. 
Denny for the same company, and as we described that 
vessel and illustrated her engines (see ENGINEERING, vo). 
li., pp. 39 and 42), it is not necessary to enter further into 
details, The Princess Victoria made 12.77 knots on trial 
and is a very popular cross Channel steamer. 





The Itasca, the first of two steamers designed and con- 
structed by Messrs. James and George Thomson, Limited, 
Clydebank, for the Companhia Nacional de Navegacio 
Costiera of Rio de Janeiro, went on her speed trials in the 
Clyde on 16th inst. The vessels are intended for the 
South Brazil coasting trade, and will carry passengers, 
cargo, and mails between Rio de Janeiro and Porto Alegre. 
The draught has had to be minimised to allow the vessels 
to pass freely over the shallow banks at the entrance to the 
latter port, and on trial the maximum draught had to be 
10 ft., while the vessel was carrying an equivalent for 
cargo. On a four hours’ run the speed was 15 knots, 
while on the measured mile the mean speed was 15.9 knots. 
The Itasca is 280 ft. long, 36 ft. beam, and 18 ft. deep, 
and of 1300 tons gross. She is practically flush decked, 
and has a bold sheer. Accommodation is provided for 
60 first-class passengers and 200 emigrants. The engines 
are of the triple-expansion type, and the forced draught 
is on the stokehold principle ; but on trial the fans were 
only brought into use to assist the ventilation of the stoke- 
hold without pressure. 





On Tuesday last, the 16th inst., there was launched 
from the works of Messrs. T. R. Oswald and Co., Limited, 
Milford Haven, a steel sailing ship named Cyderhorn, of 
the ~— dimensions: Length, 326 ft.; breadth, 
42 ft. 3 in. ; depth, 25 ft. Gin. ; register tonnage, about 
2860; carrying a deadweight cargo of 4300 tons. She 
has been built to the order of Messrs. James R. de Wolf 
and Sons, of Liverpool, to Lloyd’s highest class, 





A screw steamer named Duke of Fife was launched 
from the yard of the Ailsa Shipbuilding Company at 
Troon on Wednesday, 17th inst. She is a passenger boat, 
intended for the Dublin and Glasgow Steam Packet Com- 
pany, to run between Dublin and Glasgow. Her dimen- 
sions are as follows: Length over all, 253 ft. by 31 ft. 9 in. 
by 16 ft. moulded depth. She is to be fitted by Messrs. 
Dunsmuir and Jackson with triple-expansion engines, 
having 26 in., 41 in., and 66 in. cylinders by 42 in. stroke, 
and is expected to attain a high rate of speed. 





Pottet’s Pirg CaLcuLator.—Judging from the nume- 
rous varieties brought before us, the use of the slide rule 
seems to be spreading. The latest of these handy little 
calculators is Pollet’s pipe calculator, a rule manufactured 
by Messrs. Elliott Brothers, of 101, St. Martin’s-lane, and 
intended, as its name implies, for calculating the discharge 
of water pipes. The rule contains only four scales, two 
of which are on the slide, but these are sufficient to solve, 
at asingle setting of the rule, the following three im- 
portant problems: 1. Given head and length and dia- 
meter of pipe to find the discharge ; 2. Given discharge, 

ead, and length to find diameter; and, 3. Given 


length, diameter, and discharge to find head. The rule 
is open, divided, and easily read, whilst Messrs. Elliott’s 
reputation is a sufficient guarantee of its accuracy. 
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THE MINERS’ DECISION: RESTRIC- 
TION OF OUTPUT. 

WE have heard a good deal of late about the 
solidarity of labour, expressed in various forms but 
all meaning, apparently, the same thing, namely, 
an entire union or consolidation of interests and 
responsibilities. But even the expression itself is 
woefully misunderstood by those who use it, or they 
interpret its meaning most singularly when apply- 
ing it in practice. The dispute on the Tyne between 
the engineers and the plumbers, and numerous 
other disputes of a similar kind between one trade 
union and another, abundantly prove that not 
only the men, but their leaders, have but a hazy 
notion of what is meant by the term ‘“‘ solidarity of 
laour.” The proposal of the miners to stop all 





coal mining operations for a period, more or less 
elastic in duration, is another curious instance of 
the peculiar notions which many workmen and 
working class leaders have of the application of the 
principle involved in the solidarity of labour. The 
chief officers of the National Federation of Miners, 
the agents in the various mining districts, the dele- 
gates to the recent conferences, and presumably 
the men whom they represented, claim the right to 
regulate the supply of a commodity by restricting 
the output, the method being abstention from 
labour. With the question of abstract right we 
need not trouble ourselves much. Employers 
and operatives alike have a right to abstain from 
production, within certain limits, more or less 
clearly defined by law—statute law and common 
law—which together govern a civilised community, 
the one defining the other, or supplying its 
place when it is deficient. But abstract right 
is more or less subject to concrete rights ; indi- 
vidual, or associative action must be subordinated 
to the commonweal. In a civilised community, 
all rights are, and must of necessity be, rela- 
tive. They are in all matters pertaining to indus- 
try and labour, as well as in the larger domain 
of trade and commerce, of social relations, or 
political combinations. In looking, therefore, at 
the proposed restriction of output we can well dis- 
pense with the question of abstract right, and look 
at the proposal from the standpoint of policy, of 
prudence, and of its value as a means to the end 
which the miners themselves have in view, namely, 
the question of wages to be settled between the two 
parties to a bargain. 

The first question, perhaps, of all others, from 
the rather narrow and selfish point of view, is 
what would be the respective effect upon the 
two parties primarily concerned? Suppose, for 
example, that the pits were laid idle for a 
fortnight, what would be the result ? The coal- 
owners would be able to raise the price of coal at 
the pits, and to get rid of, or considerably reduce 
the stocks that have accumulated at the pit banks. 
In this case the owners would gain very consider- 
ably, for not only would they obtain an enhanced 
price for the coal already in stock, but they would 
be able to exact that higher price after working 
had recommenced, until at least the stocks began 
again to accumulate, if not indeed for a longer 
period. If one of the objects of trade unions is to 
increase the profits of coalowners, then, the course 
of action proposed would be in the right direction, 
for the employers would save money in the shape 
of wages and in other ways, and still be able to 
make up the sum total of their profits by the 
enhanced price of coal. The merchants also, in 
no way parties to the contest, would be able to 
obtain an increased percentage on the higher 

rice, and beyond it wherever stocks were in 

and. What would be the effect upon the miners, 
and upon the associations to which they be- 
long? In the first place the workers would lose 
a fortnight’s pay, less the amount paid to them in 
the shape of strike pay, perhaps a third or fourth, 
or possibly one-fifth, of their ordinary earnings. 
The whole of the other proportion, whatever it 
might be, would be absolutely lost for ever. The 
men would be that much poorer, their homes being 
deprived of their usual comforts meanwhile. The 
various miners’ associations, not merely the federa- 
tion, but the whole of the local organisations in all 
parts of the country, would part with their money, 
the accumulated funds of perhaps years, without 
being able to recuperate themselves in the usual 
way by levies or increased contributions, because 
not a portion only, but nearly the whole of the 
members, the entire number in fact if the policy 
proposed is carried out, would be idle, and not only 
idle, and consequently non-paying members, but 
members in receipt of strike pay. The funds of 
the federation and of the societies of which it is 
constituted, are undoubtedly large, but they would 
barely suffice to pay the whole of their members 
full strike pay for a fortnight. If, however, at the 
end of that period the coalowners thought fit to pro- 
long the agony, what then? Supposing, for instance, 
they were to resolve upon lower wages, where 
would be the power of resistance? Where the chance 
of an equal contest upon equal terms? Not with the 
men, certainly, for they would be poorer ; not with 
the associations, for the funds would be exhausted. 
Where, then, would be the advantage to labour? The 
coalowner might have lost something, or he might 
not, but in any case he has still his unsold coal, and 
the increased profits upon the enhanced price of the 
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coal sold. But supposing that the federation de- 
cided that no pay should be given for the first 
week, or even the first fortnight ; this would only 
prolong the struggle, and still further impoverish 
the men. The probability is that, meanwhile, the 
demand for fuel would diminish, in which case 
there would be no great anxiety to recommence 
working, except upon terms agreeable to the em- 
ployers. Prolonging the strike for a month, in- 
stead of a fortnight, would simply increase the loss 
without a chanze of ever regaining it. 

sut there is yet another side to this question. 
The stoppage of the pits would paralyse trade and 
industry throughout the country. All trades would 
suffer, tens of thousands would be thrown out of 
work, privation and want would result to thousands 
of families in no way concerned in the dispute. 
Already there are indications of slackening off in 
trade ; the signs of declension are increasing rather 
than diminishing. A week’s, or a fortnight’s, stop- 
page of the supply of fuel would accelerate the dis- 
charges or suspensions of workmen now taking 
place ; it might so disorganise trade that a panic 
would ensue, and the much dreaded depression set 
jn on every hand. Other workmen, even if they 
wished to do so, would be unable to help the miners 
with funds, for they too would be idle, and the 
funds of other associations would have to be 
husbanded to meet the requirements of their own 
members. And what would be the net result? 
Only that coalowners would realise higher rates, 
while the condition of the miners would not only 
not improve, but would be rendered worse and 
worse the longer the struggle lasted, and would 
be intensified in certain districts. For after all the 
policy of the federation is not approved in all the 
mining districts. What would happen, therefore, 
would be this, that a larger output would result in 
certain localities, and the extra quantities, or so 
much of them as could be spared, would be trans- 
ferred to places where most required. The only 
way in which that could be prevented would be by 
a system of blocking on the part of the coalies or 
coal porters, or coal-whippers, by the members of 
the Sailors and Firemen’s Union, and by other 
bodies of men engaged in loading or unloading coal. 
This would involve, in a limited sense, a general 
strike of mem connected not only with coal mining, 
but in the transport trades. That system has not 
operated satisfactorily, even for the workmen, in 
cases in which it has been tried, though it has in some 
instances produced great inconvenience to shippers, 
carriers, and consumers. If ineffectual, it would be 
practically useless ; if effectual, then great hardship 
would be felt by persons in no way concerned in 
the miners’ dispute, or responsible for the evils of 
which the miners complain, This is not the policy 
of the advocates of the greatest good for the 
greatest number ; on the contrary, it is an embodi- 
ment of the principle of the greatest inconvenience 
to the greatest number, in order that the lesser 
number may secure advantages, real or supposed. 
Unfortunately it is not a new policy ; the workmen 
denounce it in the case of pig-iron warrants, and 
demand legislation to put a stop to the practice of 
gambling in a material so essential in manufactur- 
ing processes, the one material in fact upon which, 
next to coal, the whole of the engineering and cog- 
nate trades wholly depend for employment. 

But is the policy proposed to be instituted by 
the National Federation of Miners a good one? 
Is it a policy which will, or can, benefit the mass of 
the workers? Is it a wise policy from a trade 
union point of view? What have the miners to do 
with the question of prices? Is it not better for 
them to stick to questions of wages, and other 
well-defined objects of the unions, and leave the 
coalowners to make their own contracts in their 
own way, and arrange the prices for the coal as 
best they can? If trade unions once embark on 
the troublous sea of fixing the prices of commo- 
dities, where will they stop? The ablest of trade 
union secretaries are scarcely in a position to gauge 
the markets, yet this is an essential condition in 
arranging prices. The best that the unions have 
been able to accomplish is to agree to a basis of 
‘wages on a basis of prices, as in the case of sliding 
scales. But the very men who desire to fix prices 
denounce sliding scales. The unions may, how- 
ever, and they do to a large extent, secure a 
standard rate of wages in the trades they represent ; 
but as sure as they attempt to embark upon a 
policy of fixing prices, so sure will they fail and 
come to grief. With respect to the method pro- 
posed, of regulating prices by restricting the out- 





put, do not the employers, of their own initiative, 
restrict the output sufficiently? Is it nota ground 
of complaint against employers in many cases that 
they will not produce for stuck ? that they slacken 
off as soon as the demand lessens to such an extent 
that stocks accumulate? Is it not urged that this 
practice renderseven the more permanent trades more 
precarious, fluctuating between a rush at full speed, 
followed by short time, and very soon by no work 
at all? The season trades furnish an example of 
high pressure, and of periods of idleness, by no 
means desirable in industrial life. An interference 
with prices by trade unions would tend to introduce 
less regularity in working than now obtains. Regu- 
larity of employment is above all things desirable— 
for employers and employed alike. Yet the policy 
proposed would introduce the irregularity of the 
markets into the workshops, a thing not to be desired 
but deplored. The policy of trade unions ought to 
be to endeavour to cultivate, wherever practicable, 
greater uniformity in time and wages, as the result 
of fixed principles, more or less recognised in trade. 
If they act otherwise they will get into a quagmire, 
from which it will be difficult to extricate them- 
selves. An employer may change his tactics as 
rapidly or as often as the exigencies of trade may 
require, or the conditions of the market may neces- 
sitate. Trade unions cannot change rapidly or 
often. The question would have to be referred to 
the members, perhaps again and again, and it often 
takes a longer time to reverse a policy, however 
bad, than to initiate and establish it. Meanwhile 
the opportunity has passed away, leaving nothing but 
calamity and distress. Viewed from every stand- 
point, the policy of the federation is not one to be 
commended but deplored, and it is to be hoped 
that, ere the twelfth day of March dawns, that the 
policy will be reversed and the course proposed will 
be abandoned. 





THE ENGINEERING BRANCH OF THE 
UNITED STATES NAVY. 

THE annual report of the Chief of the Bureau of 
Steam Engineering of the United States Navy for 
the year 1891, which has just reached us, contains 
some interesting reading. Our first impression, 
however, is a feeling of admiration for a system 
which allows sucha report to be made public, and 
we can only compare it with shame to our own hole- 
and-corner method of hiding up in official pigeon- 
holes everything that bears the stamp of origi- 
nality, and retailing to the nation only cowleur de 
rose fictions, in which everything is stated to be of 
the best in this best of all possible worlds. We 
have no wish to unduly decry our own naval adminis- 
tration, and set that of any foreign country above it. 
We often hear on this side of the Atlantic—almost 
exclusively from Americans themselves—of the evils 
of lobbying and other kindred abuses. How far 
these complaints may be justified, and whether they 
apply to the Navy, we have no means of know- 
ing, but of one thing we are certain, that the 
communications made to the public by the United 
States Naval Authorities are more liberal, more 
outspoken, and have a truer ring than those corre- 
sponding to them in thiscountry. The columns of 
figures may not be so voluminous as in our case, 
the ‘‘estimates,” doubtless, are less bulky, but 
the British Navy Estimates might be immensely 
reduced in bulk, and yet become far more 
instructive. Whatever may be the evils of the 
American system of administration — with its 
“spoils to the victor” distributed by a new 
president—-it cannot be worse than our ‘ Par- 
liamentarianism ;” at any rate no such frankly 
outspoken document as that now before us would 
be possible in England under the present system. 

We have heard so much of the great expansion 
of the United States Navy now taking place, that it 
will be a matter of surprise to many to learn that the 
total amount appropriated, in the report for steam 
machinery for the year ending June 30, 1891, was 
but 130,000/. (650,000 dols.). A fairly exhaustive 
report upon the work done to the machinery of each 
vessel passing through the various Navy yards 
follows, the money expended being given in a 
separate table. A report of the present condition 
of the machinery of naval vessels with the work 
required follows. Wenext have reports upon the 
conditions of the different Navy yards, their various 
shortcomings in the matter of plant and appliances 
being freely stated. For instance, it is said that, 
‘*The great defect in all the Navy yards is the almost 
total absence of appliances for lifting and trans- 





porting heavy weights economically and quickly.” 
Many other points of a like nature are mentioned 
with a freedom that would make the hair of an 
average British Admiralty official fairly stand on 
end, were they given to publicity in this country. 

It should be stated that this report is made by the 
Engineer-in-Chief to the Secretary of the United 
States Navy, and in speaking of the personnel there 
are some passages which are worth abstracting, as 
they might occur with almost equal truth in a 
British report of a like nature. ‘‘Itis with regret,” 
says Mr. Melville, the present Engineer-in-Chief, 
‘*that I am again compelled to report that the 
number of engineer officers is insufficient for the 
proper performance of the duties belonging to 
them, and to emphasise the fact that unless 
measures are at once taken to remedy this con- 
dition, and to stop the steady decrease in 
numbers, we shall before long have a painful 
awakening by serious breakdown or accident on 
some of our vessels. There is a limit to even a 
naval engineer’s endurance ; and while the oflicers 
or the Engineer Corps will do their best... .. 
they can go no further than the limit of their 
strength ; when this has been reached the machinery 
must take care of itself. I fear that the conditions 
which obtain with modern high-power machinery, 
and the duties which come upon officers charged 
with its maintenance are not thoroughly understood 
by Congress”’ (with equal truth we might substitute 
Parliament), ‘‘and in explanation will state that the 
machinery of a modern war vessel is a collection 
of mechanism composed of many parts, forming a 
vast and complicated organism, which may be ren- 
dered useless by accidents to parts that might seem 
unimportant to the non-professional observer. 
The only thing that will insure this perfect work- 
ing is the unremitting personal care of the engi- 
neer. It is easy to see the condition of nervous 
strain which must come upon conscientious officers 
too few in number. They go on with their work 
as faithfully as they can, but in constant dread of an 
accident for which they feel they should not be held 
responsible, but for which they may be made to 
suffer implied disgrace and a trial by court-martial, 
or the imputation of the neglect of duty.” With 
such a frank official disclosure of this shortcoming 
it is the fault of the whole American nation if 
disaster occur through the paucity of engineer 
officers. The declaration contrasts favourably-— 
or unfavourably for us—with the optimist state- 
ments invariably put forward in the House of 
Commons, and which form our own official utter- 
ances of a like nature. 

Mr. Melville insists at some length on the neces- 
sity for better professional or technical training for 
engineer officers, but the subject, though interest- 
ing, is too long for us to follow up in the present 
notice. 

Under the heading ‘‘ Contract Trials of New 
Vessels,” there are some interesting particulars, 
and where there have been failures the public is 
informed of their cause. For instance, it is said, 
‘* The failure of the Concord’s first trial was due 
almost entirely to the inexperience of the firemen, 
who allowed the backs of the grates to become bare, 
thus permitting the cold air to strike the tube 
sheets (plates), and cause leaky tubes. There was 
also a difficulty in securing an ample feed supply, 
due to faulty arrangement of the feed pipes.” On 
some of these trials an effort was made to secure 
accurate data of the coal consumption. In speaking 
of the fuel economy of war vessels Mr. Melville 
gives a comparison between the performance of the 
cruiser Baltimore and that of the Iona, the cargo 
boat experimented upon by the Research Committee 
on Marine Engine Trials of the Institution of 
Mechanica] Engineers. The displacement of both 
is about 4450 tons. ‘‘The Baltimore’s machinery 
develops 10,000 indicated horse-power ; that of the 
Iona 700 indicated horse-power. The Baltimore 
has room for only 17,000 square feet of heating 
surface in her boilers, with a ratio to grate 
surface of less than 30; while for the Iona the 
figures are 3160 and 75. The Iona works always 
at full power, and secures a speed of about 8 
knots ; for this same speed the Baltimore would 
require more power on account of the friction of 
the much larger engines. With the enormous 
amount of heating surface for the power de- 
veloped, the Iona can evaporate 10.5 lb. of water 
per pound of coal, while the Baltimore probably 
does not exceed 8 Ib. The Baltimore’s boilers 
weigh 490 tons for 10,000 indicated horse-power, 
and the Iona’s 120 tons for 700 indicated horse- 
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power. Were the Baltimore’s boilers built for 
economy instead of power, on the same ratio as 
the Iona’s, they would weigh 1743 tons, or nearly 
twice as much as the entire machinery of the Balti- 
more.” Full details are given in tabular form of the 
results of forced draught trials of three vessels, the 
Newark, Concord, and Bennington. The duration 
of trial was four hours. In the case of the Newark 
the mean indicated horse-power per ton of ma- 
chinery was 12.08, and the coal per indicated horse- 
power per hour was 2.434 lb. The vessel is 310 ft. 
long by 49 ft. 2 in. beam, and the speed was 
19 knots by patent log. The methods of ascertain- 
ing speed on trial appear to be somewhat primitive 
in the United States service. Mr. Melville urges 
the desirability of systematic progressive trials being 
made with all the new ships. We trust his wishes 
may be carried out, as it is the liberal custom of 
the American authorities to let all the world profit 
by their experience. 

Turning to another section of the report, we find 
that disappointment still attends on the efforts of 
the American steelmaker to produce good castings. 
Here also there is some plain speaking, which 
will be read not without interest perhaps—on 
the Rochfaucauldian principle—with a warmer 
feeling by English steelmakers. The report 
says: ‘‘I am again obliged to report that we 
are having most discouraging experience with our 
steel castings; and in some cases parts designed 
of cast steel have been built up of forged or rolled 
steel ; in others the castings have been reinforced 
with plates of rolled steel; and in still others the 
castings have been made abnormally heavy and 
reduced in size in the shaper or planing machine. 
The publication of these reports has evidently 
directed considerable attention to this matter, and 
has elicited letters to the technical press from 
representatives of several of the steel - casting 
establishments. Without exception they admit 
that there have been many failures and delays, but 
they endeavour to escape the charge of poor work 
for the Government by stating that they have done 
better for other parties, and by claiming that the 
designs for machinery call for shapes that cannot 
be cast successfully in steel ; they also imply that 
if the steelmakers were allowed to modify designs 
and split one casting up into as many as they 
chose, they could guarantee good work. One 
writer goes so far as to state that they do not claim 
any reduction of weight from the substitution 
of steel for iron, but that the parts will be 
so much stronger that there will be much less 
danger of breakdown. Whatever truth there 
may be in the charge that some designers ask for 
shapes that cannot be cast successfully in steel, 
it does not apply to the designers for machinery of 
our new ships; for without exception, the steel- 
makers have been met ina friendly spirit by the 
Bureau, and every change which they have suggested 
within reason, has been allowed. But there must 
of course be a limit to this; we do not design 
machinery for amusement, nor to ascertain if steel- 
makers can cast the parts, but to answer certain 
very definite purposes. If cast steel will fill the 
requirements better than any other metal, we desire 
to use it ; but if we are hampered by being limited 
to a few shapes, and having pieces, which would be 
one easy casting in iron, cut up into a number, in- 
volving expensive machine work to fit together, 
and the uncertainty of bolted joints in the very 
places where simplicity and solidity are most 
needed, then the conclusion cannot be avoided 
that steel castings are not desirable for such 
purposes.” It is interesting to compare the atti- 
tude now taken by the steelmakers with that 
assumed by them some seven or eight years since. 
They claimed then that they could cast anything in 
steel that could be cast in iron, and the Advisory 
Board (which was then responsible for the general 
designs of ships and machinery) was criticised for 
its unwillingness to accept these statements with- 
out question, and use steel castings for all parts of 
machinery. It cannot be too plainly stated that 
the only reason for using cast steel instead of cast 
iron is that advantage may be taken of its greater 
strength to reduce weight. There can be no greater 
absurdity than to make steel castings the same size 
as castings of iron, with a view to greater safety, 
if the strength of the iron casting be ample. Steel 
castings cost four or five times as much as those 
of iron. American cast iron, no doubt more espe- 
cially with smaller pieces, is so good that the steel 
founder is placed at some disadvantage, but it is 
evident that many British steelmakers would be 








glad to have so complacent a Government de- 
partment to deal with and would risk the outspoken 
criticism in case of failure. 

The state of machinery under construction for 
new vessels is next reported on at some length, and 
the main body of the report concludes with esti- 
mates for the present year. An appendix follows 
in which is contained some matter with which we 
may deal in a future issue. 








COUNTY COUNCILS AND TECHNICAL 
EDUCATION. 

THE importance of Lord Cranbrook’s declaration 
that the annual grant for technical instruction 
would not be discontinued by the-existing Govern- 
ment, can hardly be exaggerated. It is highly un- 
likely that any future administration will now 
venture upon so unpopular and retrograde a step 
as to withdraw it. There seems, therefore, to be 
no reason why county councils should any longer 
hesitate to put into force the very great powers 
they possess under the Technical Instruction Act, 
1889, the Local Taxation (Customs and Excise) Act, 
1890, and the Technical Instruction Amendment 
Act, 1891. There is no doubt whatever that so 
far as many of the county councils are concerned, 
their reluctance to avail themselves of the ad- 
vantages offered them in this direction was based 
upon a doubt as to their permanent character. 
Obviously a great difficulty would be created if a 
machinery were erected only to be left without re- 
sources. A new departure of the greatest practical 
value, which will, it may be hoped, eventually 
enable us to get and keep abreast of those Conti- 
nental countries which have as yet distanced us in 
this matter, would, in this event, be stifled in its 
infancy. It must, at the same time, be con- 
fessed that it is fortunate that so many of the 
councils have taken action without waiting to 
make sure of their position. Mr. Goschen 
last year, when he declined to give any formal or 
official assurance as to the permanence of the 
grant, pertinently pointed out that if the county 
councils set themselves heartily to work to utilise 
the Vote for important educational purposes, it 
would probably be difficult for any minister to per- 
suade Parliament to divert it. If the provincial 
councils had followed the example of the London 
County Council, there is little doubt but that the 
grant would have been lost, That the 140,000/. 
which constituted London’s share of the half- 
million should have been devoted to the relief 
of the rates is, in the face of the instructions 
of Parliament, tantamount to a breach of duty. 
London is now within a very short distance 
of the County Council Election, and the elec- 
tors will do well to remember that a worthy 
system of technical instruction is one of those 
things for which London is waiting without reason. 
It is almost a scandal that the metropolis should be 
behind other cities, and even many rural districts, 
in thismatter. Private enterprise has accomplished 
much, nodoubt. The City and Guilds of London 
Institute, with its Central Institute at South Ken- 
sington, its Technical College at Finsbury, its 
South London School of Technical Art, and the 
technological classes held in London, as in many 
other towns under its auspices, has accomplished 
much. The technical classes at the Polytechnic, 
the People’s Palace, and the Board Schools, 
now that manual instruction is given, are, too, 
doing a good deal of hard work which deserves 
recognition. The munificence of the Goldsmiths’ 
Company, and the wise action of the Charity 
Commissioners, have, again, done much to prevent 
the metropolis from becoming the reproach it would 
have become in this respect, had it been left to 
the tender mercies of its County Council. Lord 
Cranbrook on Monday merely gave expression to 
public opinion, in declaring his hope that the 
Council would not be backward in applying at least 
some of the grant to the purposes for which it was 
undoubtedly intended by Parliament. And it will 
be the fault of the ratepayers if they do not take 
very good care that the new Council shall not show 
a similar reluctance in advancing the kind of educa- 
tion which will enable artisans the better to compete 
with workmen of other countries. 

Technical instruction, it must be confessed, is 
still in a state of chaos in this country generally. 
County councils sadly need guidance in this matter. 
The Science and Art Department has, no doubt, done 
much good work in directing their efforts, but it is 
no longer doubtful that the department is not able 








to cope with the demands made upon it. Lord 
Cranbrook has just announced that, after May 
next, it will confine itself more to the higher class 
examinations than hitherto. The limits imposed 
by the Technical Instruction Act need to be better 
understood, or there is not a little danger that the 
mistake will be made of attempting too much. Earl 
Cowper is concerned because of the section which 
forbids the teaching of any trade or industry, and 
declares that the Act is only rendered workable by 
evading this as much as possible. But it may be 
questioned whether it should be evaded. It was cer- 
tainly never intended that trades should be taught. 
No good can possibly result from interfering with 
the workshop. The real purpose of technical instruc- 
tion was, inthis connection, usefully defined by Lord 
Cranbrook, as being ‘‘ that those already in the 
workshop and acquiring dexterity in the use of 
their tools and materials, should have the oppor- 
tunity of obtaining farther instruction of a scientific 
character by means of lectures and experiments.” 
It is not proposed in teaching drawing to make 
drawing masters, but to enable the students 
to utilise the instruction which they have re- 
ceived at the workshop. The county councils have 
as yet made for the most part purely tentative efforts 
to discharge their new duties. It would be prema- 
ture as yet to condemn these as badly directed. 
But it is idle to hide the danger that grants, 
capable of great and lasting usefulness, will be 
frittered away. No doubt many of the grants voted 
by the councils to existing institutions have been 
wisely bestowed. Agricultural colleges, for instance, 
exercise a wide influence and are notoriously sadly 
in need of subvention from public moneys. But, 
generally, the principle of Sileative and dividing 
duties of this character is an unwise one. It is 
certainly a step in the wrong direction for county 
councils to hand over shares of the fund to towns 
for them to expend on technical education in their 
own way. 

The project which commends itself most forcibly 
to those who have studied the matter, is the esta- 
blishment in each district of a Central Institute 
which shall work in connection with some central 
authority so as to secure community of purpose, 
and, regard being had to peculiar local needs, 
identity of action. It has been pointed out that 
the City of Guilds of London Institute and the 
National Association for the Promotion of Tech- 
nical and Secondary Education provide a nucleus 
for a central authority or Technical University, if 
the title is not unpropitious. It would be easy to 
extend from these centres ramifications in all 
directions. Existing bodies might be affiliated, 
or new institutions formed, all of which would draw 
inspiration from the fountain head, instead of wast- 
ing their strength in independent and badly 
concerted effort. A condition of things would in 
this way spring into existence which would attract 
private generosity instead of drying it up at its 
sources, which would utilise and consolidate exist- 
ing educational agencies, and stimulate them into 
extended activity. The danger that always attends 
the haphazard distribution of public money is no 
imaginary one, and it is vital that all possible safe- 
guardsshould be provided against suchacontingency. 
The Government are, itappears, considering whether 
the applications of the grant to technical instruction 
should not be rendered compulsory. And there is 
much to say for that view. But it is at the same 
time essential that some scheme should be con- 
structed which will prevent waste and insure the 
application of this windfall, especially now that it 
promises to become permanent, to wise and prac- 
tical purposes. We shall only have ourselves to 
blame if we do not erect a system which shall 
place us abreast of the civilised world in technical 
instruction. We have lagged behind quite long 
enough. 








WATER AND TRAMWAYS IN 
PARLIAMENT. 

Water and tramway projects stand out again this 
session very distinctly from the numerous and 
various Bills of other descriptions. The water 
question is already looming large before the legis- 
lative vision, especially, though not exclusively, in 
regard to the present and future wants of ever- 
growing London. More than one bold attempt 
was made last year to deal with this subject, but 
all the proposals were somewhat summarily cut off 
in their career by the Select Committee to which 
they were referred. There were, in fact, too many 
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schemes put forward. There was one from the 
County Council ; another emanated from the Cor- 
poration of the City ; the vestries advanced a third; 
and others were projected by individual members of 
Parliament. Each measure was to furnish a remedy 
for the recognised defects of the present system, 
but to all, except their several promoters, it was 
obvious that none of the proposed methods would 
be sufficiently comprehensive or practicable. Thus 
a speedy termination was put to them, and it is 
now agreeably apparent that the lesson then ad- 
ministered has had good practical effect. While the 
smaller local bodies and individual members have 
dropped out, the two powerful authorities, the 
Corporation and the County Council, took counsel 
together and combined their forces. This was 
before anything was known of the intention of the 
Government to propose a Royal Commission on the 
subject, but the measure they are conjointly pro- 
moting still stands good for Parliamentary con- 
sideration, although it is yet to be seen how far it 
will be pressed forward, in view of the impending 
Royal Commission. In the Bill for constituting a 
Water Commission last session, it was proposed by 
the Corporation that the County Council should 
have twenty representatives and the Corporation 
five representatives on such Commission, and that 
the areas outside the limits of those two authorities 
should be also strongly represented. The new and 
joint proposal is the constitution of a Water Com- 
mittee consisting of forty-eight members, one- 
eighth of whom shall be appointed by the Corpora- 
tion and the remainder shall be selected by the 
County Council, the ‘‘ outside areas” being unre- 
presented, as the scope of the Bill is limited to the 
area of supply of the eight metropolitan water com- 
panies. Thus again a partial scheme is put forth, 
while it is evident that the necessities of the case will 
require far wider and more wholesale treatment. 
This point, however, will no doubt be dealt with 
when the Bill reaches Committee stage—if it 
proceeds that length. It is proposed that the 
County Council be empowered to introduce Bills 
into Parliament to (inter alia) acquire, construct, 
and maintain water works, aqueducts, wells, 
reservoirs, and other works, and do any necessary 
acts in connection therewith ; to afford a new or 
supplementary supply of water ; to acquire or take 
on lease any existing or future water works, or any 
part thereof ; to provide for the dissolution and 
winding up of any water company whose under- 
taking they shall acquire ; to supply the inhabi- 
tants of any county or local authority or corpora- 
tion within such area, and on such terms as Par- 
liament shall authorise, with water ; to carry on, 
consolidate, enlarge, or improve such undertakings 
a3 the County Council may acquire or construct, 
&c. The joint committee is to have power to make 
and enforce regulations prescribing the strength, 
character, weight and materials of fittings, and 
appliances to be used for preventing waste and mis- 
use of water, to make inquiry as to the existing 
water supply within the metropolitan water area, 
and the charges for the same; and as to the 
possible sources of supply, to enter into negotia- 
‘ tions for the acquisition or lease of water under- 
takings, and subject to ratification by the County 
Council, to enter into and carry into effect con- 
tracts in respect thereto. All the administrative 
and executive functions of carrying on such supply 
of water are to be delegated absolutely to the com- 
mittee, but their powers in various other directions 
are to be subordinate to the County Council. This, 
in brief outline, is the scheme evolved by the two 
metropolitan municipal authorities, and it is sufti- 
cient to add at this moment that if the Bill be per- 
severed with it will meet with abundant oppo- 
sition. 

The greater issue will be raised by the Royal 
Commission, which the Government have deter- 
mined to propose, but no one can tell within what 
limit of time any concrete result will be arrived at 
by such process. The purpose of the Royal Com- 
mission, as defined by the President of the Local 
Government Board, is to inquire *‘ whether, takin 
into consideration the growth of the metropolis a 
the districts within the limits of the metropolitan 
water companies, and also the needs of the localities 
not supplied by any metropolitan company, but 
within the watersheds of the Thames and the Lea, 
the present sources of supply of these companies 
are adequate in quantity and quality, and if ade- 
quate whether such supply as may be required can 
be obtained within these watersheds referred to, 
having due regard to the claims of districts outside 





the metropolis, but within these watersheds, or 
whether another will have to be obtained outside 
the watersheds in the Thames and the Lea.” It is 
at once apparent this instruction will open up a 
really very extensive field of investigation. Not 
only are the needs of the people beyond confines of 
the vaguely extending limits of the metropolitan 
companies’ area to be thought of, and not be sel- 
fishly left out in the cold, but the whole capacity 
of the two metropolitan rivers is to be tested, and 
if that is found wanting, then new sources are to be 
sought for. There are ample grounds to anticipate 
that the Commission will have to carry out the last 
part of their intended mission, and the problem of 
where they can go for fresh supplies will become 
intensely interesting. They will not be without 
some guidance, for while Manchester and Liver- 
pool have set them an example—the former 
tapping the Lake District, and the latter 
appropriating Vyrnwy — Birmingham is already 
seeking to annex a new gathering ground far away 
in the Principality. The Bill which the Corpora- 
tion of that city are promoting is one of the 
largest measures before Parliament this session. 
Their water supply threatening ere long to become 
inadequate tothe needs of their increasing popula- 
tions, they propose to obtain a further supply from 
the rivers Elan and Clarewen and their tributaries 
in the counties of Cardigan, Radnor, Brecknock, 
and Montgomery. The projected work is to in- 
clude storage reservoirs formed by dams across 
the two rivers named, and an expenditure of about 
seven millions is contemplated. The main aque- 
duct is to commence at Llansantffraid, in Radnor, 
and to terminate at Frankley, in Worcestershire, 
and it is intended to take powers to supply sanitary 
authorities, companies, and persons in the four 
counties already mentioned, and in Hereford, 
Worcester, Salop, Stafford, and Warwick, within 
fifteen miles of the aqueduct. This bold pro- 
ject has already excited some alarm in view 
of the prospective needs of London, and in 
this connection it is important to note that 
last session a new Standing Order was passed 
by Parliament providing ‘‘that the council 
of any administrative county alleging in their 
petition that such administrative county, or any 
part thereof, may be seriously affected by the pro- 
visions of any Bill relating to the water supply of 
any town or district, whether situate within or 
without such county, shall be entitled to be heard 
against such Bill.” This enactment was framed 
expressly in view of the increasing necessity of 
finding new water supplies, and having regard to 
the future difficulties of London in this respect it 
is likely enough that advantage will be taken of 
this Standing Order in the interests of the metro- 
polis when the Birmingham Bill comes up. 
Tramways promise to make a considerable stride 
this year—if the several Bills presented are suc- 
cessful. Of these there are more than a dozen 
involving the construction of new lines to a total 
length of nearly thirty miles, and an outlay of 
about three-quarters of a million. Not only are 
tramways steadily increasing and lengthening 
out, but they are aiming at penetrating more 
and more into the heart of the metropolis. 
Foremost in this respect is the Bill of the 
County Council for first acquiring the system 
of the London Streets Tramway Company, and 
then to carry the line now ending on the Surrey 
side of the Thames, over Westminster Bridge and 
along the Victoria Embankment as far as Charing 
Cross. This extension was attempted by the com- 
pany themselves last year, but they failed because 
they would not accept a clause proposed by the 
County Council limiting the hours of labour on the 
extension to ten hours a day, and because it was 
felt that the line would injure the Embankment as 
a public promenade. As to the former point the 
County Council, who are at present negotiating 
with the company for the purchase of the under- 
taking, are committed to the ten hours maximum, 
and will urge that as a condition in regard to 
London Tramway Bills—and of course insert in it 
any such Billof their own. The question of detri- 
ment to the Embankment will still have to be 
decided by Parliament, and already notices of 
strong opposition to the Bill have been given in the 
House of Commons. The estimate of the County 
Council for this extension, together with a similar 
operation in South Lambeth, is a maximum of 
10,000/., and they propose to work the tramway by 
animal or electrical power at a speed not exceeding 
eight miles an hour. Apart from this project, the 





London Tramway Company promote Bills for ex- 
tending their system in various parts of Camberwell 
and Streatham, certain sections to be worked by 
cable; while the North Metropolitan Tramways 
Company seek power to bring their lines down and 
into Bloomsbury-square in one direction, and to 
extend them in Islington, in the East-end, and in 
other directions. They also contemplate the use 
of electrical power, and they propose to raise 
160,000/. of new capital. Incidentally it is in- 
teresting to observe that this company carried 
nearly 40,000,000 passengers in six months. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. VII. 

THE Machine Room, with its adjacent boiler- 
house, may be considered as an annexe of the south 
nave, so naturally comes next under notice, and 
although many of the exhibits have already been 
described, owing to their close relation to the 
south nave exhibits, some remain unmentioned. 

Messrs, Easton and Anderson occupy consider- 
able space, and their ‘* Whitehall dynamo” is pro- 
minently in evidence. It is of the style of build 
generally known as the Oerlikon type, having 
fields with two vertical windings on wrought-iron 
cores, with cast horizontal yokes in which the 
pole-pieces (for consequent poles) are formed. The 
bottom yoke and pole-piece are one with the bed- 
plate, and on this bedplate are bolted separate 
pillars for the bearings; but the armature is a 
drum. 

The construction of the drum armature, as adopted 
by Messrs. Easton and Anderson, is on the modern 
and most approved lines, with no airway through, 
but core of solid iron, excepting as far as there is 
need for inactive material between the lamina- 
tions. This insulation is not, however, provided 
between each plate, but each group of four or 
five laminations is separated from the next 
group by an insulating layer ; these separate groups 
corresponding to a thickness of about } in. A key 
on the shaft engages all the discs and the discs 
when set up on the spindle are milled out so as to 
form the grooves in which the conductors are laid ; 
the width of the groove being approximately equal 
to that of the adjacent teeth. A smooth brass cap 
at each end of the armature, and careful flush wire 
binding at close intervals, gives it a remarkably 
smooth and finished appearance and reduce to a 
minimum the chance of any entanglement with 
clothes or articles accidentally coming in contact 
with the machine. Similar care is taken in pro- 
tecting other parts of the dynamo; the field coils, 
for example, being inclosed in metal cases soldered 
to the bobbin flanges, and another feature is the 
small gap between the armature and its tunnel. 
The Whitehall engine and dynamo were illustrated 
on page 43 ate. 

Three engines were set up and running at the 
time of our visit, and another (a double Chandler 
compound engine driving direct a 15-unit dynamo) 
was in progress. The plants already erected are as 
follows: A double Stoker’s high-speed engine, con- 
sisting of two compound tandem engines with 
cylinders 104 in. and 6in. in diameter by 8in. stroke, 
running at 459 revolutions a minute. The flywheel 
is in the middle of the crankshaft common to the 
duplicate engines, and the Whitehall dynamo is 
driven by a belt. A smaller plant is the single- 
cylinder vertical Robey engine (104 in. in diameter 
and 10 in. stroke), which runs at 250 per minute, 
and drives a Whitehall dynamo by a belt. A com- 
pact plant suited for ships or private house 
lighting comes next, this consisting of a compound 
horizontal engine with cylinders on opposite sides 
of the crankshaft, and cranks at 180 deg. with each 
other. This runs at 580 revolutions per minute, 
and is coupled direct to a Whitehall dynamo for 
sixty lamps of 16 candle-power. The whole plant 
(without boiler) stands on a floor space of 7 ft. by 
5 ft. All the engines are controlled by Pickering 
governors. 

The ‘‘ Whitehall motors” are similar in type to 
the dynamo, but ordinarily have not separate pillars 
for the bearings, these being attached to cages 
bolted on the pole-pieces. The Cance arc lamp as 
now exhibited by Messrs. Easton and Anderson, 
works very steadily, and its mechanism consists of 
a quick-threaded screw which runs axially through 
the cylindrical box over the globe, this screw being 
driven by a nut on which the top carbon-holder is 
suspended. A pair of solenoids control a disc 
which acts as a brake against the head of this screw 
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shaft. Several minor articles have details of in- 
terest, and we may mention a mercurial cut-out in 
which a falling tumbler strikes out the bridge or 
staple from the mercury cups. 

The Electric Construction Corporation show a 
40-kilowatt Elwell-Parker motor-generator, which 
receives from the Sydenham station at 1000 volts 
and delivers at 110 volts. The 110-volt circuit em- 
braces an Elwell-Parker 24-kilowatt shunt motor, 
which communicates motion by means of a belt to 
30-kilowatt Elwell-Parker alternator (1000 volts, 
30 ampéres) which supplies current to transformers ; 
these transformers in their turn giving current used 
in the palace for lighting. This plant is a very 
interesting illustration of electric transformation in 
its various phases as now applied to industrial uses. 
Smaller Elwell-Parker machines are shown, as for 
example constant current machines consuming 
about 10, 6, and 3 horse-power respectively, while 
a still smaller machine excites the fields of the 
alternator. 

We may again refer to the interesting exhibit of 
the South of England Electric Manufacturing Com- 
pany, as since our last notice they have added ex- 
amples of their concentric mains for alternating cur- 
rentsupto10,000 volts. In this system dry pinewood 
forms the solid distancing between the two copper 
leads in the oil conduit, and also between the outer 
conductor and the retaining tube. The outer tube 
is 3 in. wrought-iron pipe with a lining of about 
4 in. of pinewood, the wood being machined out as 
two half-tubes ; next comes the outer conductor, 
which is not a complete tube, a small gap being 
left ; inside this is another lining of wood made, 
like that previously mentioned, in two halves; and 
in the centre is the second conductor in the form 
of a 4in. rod of copper. The high insulating 
qualities of well-baked pinewood, saturated with 
oil or wax, are well known to many who have been 
in the habit of performing lecture experiments 
with frictional electricity; this material being 
often preferable to glass on account of its smaller 
tendency to attract surface moisture. As regards the 
rhythmic or phase dynamo shown by the South of 
England Company, and mentioned by us in a 
previous article (page 205), we should have stated 
that the earlier experiments were made at the 
Brighton Electric Light Company’s Works, although 
the final tests were made at the Croydon Works. 

Bordering on the Machine Room is a stand 
(space No. 39) where Messrs. Smith and Sons, of 
the Strand, show non-magnetic watches; also a neat 
and compact device by which watches of ordinary 
construction that have become magnetised can be 
readily demagnetised. The hair-spring of the non- 
magnetic watches and the lever are made of 
palladium alloys, and the lever is faced with ruby 
palettes. The Kew Observatory now tests watches 
under magnetic influence, and Mr. Smith showed 
us several certificated non-magnetic watches. As 
to the demagnetising arrangement, there is no 
novelty in principle ; the object: of the device being 
to place the watch in a rapidly alternating magnetic 
field, this magnetic field being at first so strong as 
to almost fully magnetise the watch. The polarity 
of the watch is reversed at each alternation, and 
the watch being now gradually withdrawn from the 
alternating magnetic field, the constantly reversing 
magnetic changes become less and less, and at 
last so small as to be totally unimportant. The 
device employed consists of a bar electro-magnet 
about 8 in. long and 3 in. in diameter, and having 
slightly rounded ends. This is mounted on an 
axis passing through it, midway between the poles, 
and two ring contacts provide for the circuit 
of the energising current, while a small electric 
motor drives the magnet at about 300 revolutions 
per minute. The watch to be demagnetised is now 
hung against the rotating magnet, so that the poles 
pass successively close to it, but of course so as to 
be just clear of contact ; and in ordinary cases it is 
sufficient to slowly slide the watch away from the 
magnet to a distance of 14 in. to 18 in., the move- 
ment away occupying from one to three minutes, 
according to the condition of the watch. 

Mr. Smith has also an ingenious electric alarm 
arrangement actuated by a watch. A minute 
palladium strip on the hour hand contacts on a 
palladium stud on a rotating bezil, this bezil being 
insulated from the rest of the watch by rings of 
vulcanite. The bezil being set so that the stud on 
the bezil corresponds to the required time, the 
watch is set on a small stand which contains bell 
and battery, the watch closing the circuit when the 
palladium contacts touch. 








Mr. F. M. Newton’s ‘‘ Taunton” dynamos are 
substantially of the ‘‘ Kapp” pattern and are 
solidly and heavily built. The brushes are of the 
bevel pattern, and are fitted in a convenient brush- 
holder (the Newton-Hawkins brushholder), in which 
a forward or backward movement of the brush, 
through its holder, is provided for irrespectively of 
other adjustments, a screw with milled head con- 
trolling this movement, The convenience of this 
will be obvious to those having charge of dynamos. 

Roper’s Electrical Engineering Company, of 
Bradford, have a dynamo of the Kapp type, with 
drum armature, also a side gap ring armature 
machine and an are lamp which presents some 
interesting features. 

It is a compound positive motor lamp in which 
the current separates the carbons by an action 
which is analogous to that of the Hefner von 
Altneck lamp of Messrs. Siemens Brothers, but is 
without the disadvantage of only slowly separating 
the carbons in the event of contact. The oscillat- 
ing armature bears a tongue-shaped strip of spring 
steel, which bites pawl-fashion into the groove of a 
small pulley. On the shaft of this pulley is a 
worm, this being ready to engage in a wormwheel 
which is one with the windlass wheel that winds 
up the top carbon by means of a chain. So far 
the lamp is analogous in its general scheme to the 
Hefner-Altneck lamp, but a special advantage 
steps in by the fact that as soon as the current 
energises the series coil of the lamp, the worm 
rises on its shaft by the action of a special arma- 
ture, and in rising not only comes in gear with the 
teeth on the windlass wheel, but also rotates 
that wheel sufficiently to strike the are. 

Near at hand, at the space of the Griffin Gas 
Company, is another are lamp which presents 
some points of interest. It is called the Kent arc 
lamp and is made by the Kent Arc Lamp Company 
of Railway Approach, London Bridge. This lamp 
is one in which the joint action of the shunt and 
series coils controls a rocking piece which tightens 
a band brake, that all but encircles an extension of 
the windlass wheel from which the top carbon 
holder is suspended, but after the band brake is 
tightened it is driven round a little way, carrying 
the windlass wheel with it and so striking the are. 

Several small complete house plants are shown in 
the Machine Room, among which may be mentioned 
that of Messrs. Barclay and Son, in which a Stock- 
port gas engine drives a Norwich dynamo, and that 
of Messrs. Cathcart, Peto, and Radford, in which 
several small motors and dynamos are in action. 

As a sort of appanage to the Machine Room, 
reference may be made to the slate insulating de- 
vices shown by Messrs. Roberts, Adlard, and Co. 
(space No. 51), and the acid-proof stoneware of 
Messrs. Joseph Bourne and Co. (space No. 78). 
The former consists mostly of slate bases, discs, 
and fittings, and the latter consists of the well- 
known Derbyshire vitrified stoneware, which has 
already been mentioned in connection with the oil 
insulators of Messrs. Johnson and Phillips. 





NOTES. 
Borer ExPLosions IN GERMANY. 

AccorDING to official statistics there were last 
year fourteen boiler explosions in the German 
Empire. The probable causes were as follows : In 
five cases a local deterioration, arising from various 
causes, of the boiler plate; in two cases want of 
water ; in two cases the boilers were too old and 
worn out ; in two cases internal incrustation from the 
use of impure water ; in one case faulty manufac- 
ture ; in one case too high pressure ; and in one 
case inferior material. Seven persons lost their 
lives through these accidents, one was severely, and 
ten less severely, injured. One of the exploded 
boilers was situated in a brewery, and the brewer 
himself attended to it, or, in his absence, the fore- 
man; the safety valve was usually loaded with 
five bricks and would not open even with high- 
pressures. Two men were killed by this explosion, 
including the brewer. In another case the boiler 
was a tubulous one, and one of the lower tubes 
being leaky, another had been put in during the 
night. At six o’clock in the morning the boiler 
commenced work ; a little before seven the work 
was stopped for a short time and at half-past seven 
the explosion took place with eight atmospheres 
pressure. The heated steam from the burst pipe 
scalded the stoker so severely that he died a few 
hours later. The tube, which had just been put in, 
and which exploded, had, it was stated, been 





tested at 20 atmospheres pressure, and it was torn 
open for a length of 10}in. During the last fourteen 
years 214 boiler explosions have happened in the 
German Empire, by which 194 people were killed, 
106 severely and 277 persons less severely injured. 
In 63 of the above 214 explosions want of water has 
been considered the cause, faulty construction in 
32 cases, and too high steam pressure in 24 cases. 


Tue Crry anp Soutn Lonpon Rartway Company. 
On Tuesday last Mr. Justice Kekewick gave 
judgment in the action brought by the trustees of 
Mr. Spurgeon’s Stockwell Orphanage to restrain the 
City and South London Railway Company from 
working their engines and dynamos in such a way 
as to interfere, by vibration and noise, with the 
occupancy of the orphanage. It appeared that 
close to the boundary wall between the two pre- 
mises the railway company have at work three 
engines of 400 horse-power each, three hydraulic 
pumping engines, and three large dynamos for 
generating the current to drive the trains. The 
case came before the Court in June last, and was 
referred to Mr. Harris, M.Inst. C.E., to report 
if anything could be done to abate the nuisance. 
But before the report was made the company 
effected some alterations. Mr. Harris suggested 
others, including altering the position of the 
engines, but these the company refused to 
make. It was alleged by the plaintiffs that 
the nuisance was very slightly, if at all, re- 
duced. In giving judgment, his lordship said 
that when powers were given to a public body, by 
statute, there was also given to it every incidental 
power which could be reasonably required for the 
exercise of the main powers. He had, therefore, 
to consider whether the company’s Acts had given 
them power to do that which they said they were 
empowered to do, notwithstanding it created a 
nuisance. After reviewing these Acts he found 
that if, in carrying out their statutory powers, they 
did create a nuisance, that nuisance must be borne 
with. But they were certainly liable if they 
omitted to do all that could be reasonably required 
of them, if they caused a nuisance. He thought 
that they had done everything necessary, and yet 
there remained an intolerable nuisance in the 
plaintiffs’ dwellings. Mr. Harris had suggested that 
the engines should be removed 30 or 40 yards, but 
he did not say that this would entirely avoid the 
difficulty, nor did he say that it would not create a 
nuisance for other neighbours. He admitted that 
the proposed site would not be so good and con- 
venient for the machinery. His lordship was, 
therefore, of opinion that the company had done 
all that could be reasonably required of them. — Part 
of the premises might still be used for some pur- 
poses, but with regard to another part that had been 
rendered for ordinary purposes uninhabitable. The 
company must pay the costs up to the time their 
alterations were completed, and also 50/. damages. 


THE COLLAPSE OF THE Pia Iron ‘‘CorNER.”’ 

The fate of nearly all ‘‘ corners” has overtaken 
the London Pig Iron Syndicate. Scotch patience has 
again proved more efficacious than the determination 
of the English speculator. A year ago dealers in 
Scotch pig iron were despondent. Although there 
was a prolonged lockout of the blast furnacemen, 
stocks were not greatly reduced, for there had been 
an extensive importation of Cleveland and Middles- 
brough iron. Consumption steadily declined too, 
and when the furnaces were again lighted prices 
began to drop, ‘‘ bear” operations being heavy. It 
is supposed that the syndicate was then formed and 
began to buy quietly all available warrants in order 
to cause a scarcity on settling days and bring for- 
ward scrip locked up. The bears were badly 
beaten by the month of May, and were at the 
mercy of the syndicate, the price, as shown in our 
diagram (page 22 ante) advancing in six weeks from 
42s. to over 58s. But when the speculative 
account was settled, the London Syndicate found 
that there was no desire on the part, even of 
regular dealers, to share the honour of holding 
their half-million tons of iron, on which a pretty 
heavy charge for storage was incurred. Prices fell 
in June to 45s, 6d., and but for occasional tempta- 
tions to “‘ bears” the price remained pretty stationary 
at about 47s. until the other day. For nearly ten 
months there has been no speculation, the syndicate 
buying all theycould get at 47s., and selling when the 
opportunity arose at 47s. 6d. But dealers deserted 
the market completely. The syndicate had no 
control over production, however. In this they 
differed from the copper ring. Iron was therefore 
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sold direct from the makers, who managed also to 
add to stocks, so that it was a waiting game on the 
part of the market. With the hope of stopping the 
storing of iron, and of further tempting speculators, 
the syndicate dropped the price to 43s. But this 
concession was not sufficient, and an indication of 
the measure of Scotch patience is to be found in the 
fact that the sellirg of 10,000 tons has now brought 
the price to 403., and buyers even now do not feel 
inclined to operate. The syndicate have been very 
badly beaten, for it is probable that the iron they 
bought at 42s. to 56s. must now be got rid of for 10s. 
to 203. less than it cost. The result goes to show 
that speculation in iron warrants on a large scale is 
practically impossible, so long as the immense 
surees of the world’s production are uncontrolled, 
and the system of store warrants, although it may 
admit of a little speculation, is commendable in 
respect that without it manufacturers could not, in 
undertaking extensive work, insure themselves 
against possible advances, while the stores admit of 
the regular employment of the blast furnacemen, 
even although the immediate demands do not 
warrant continuous production. 


THe Luminosity oF FLAMEs. 

Professor Vivian B. Lewes has recently applied 
M. Le Chatelier’s ingenious pyrometer to measuring 
the temperature of the various zones of an ordinary 
gas jet. From the results obtained it appears that 
the temperature is only 500 deg. Cent. at about 
4 in. above the burner, after which it rises rapidly 
to a little over 1200 deg. at the commencement 
of the luminous zone, increasing afterwards to 
1368 deg. Cent. near the top of the flame. These 
results have, he states, an important bearing on 
the luminosity of the flame, which, as our readers 
will remember, is usually attributed to the libera- 
tion of solid particles of carbon in the flame. These 
particles becoming i: eindescent are the principal 
source of the light. Tracing out the chemical 
changes which occur in the successive zones of con- 
bustion, Professor Lewes finds that from the mouth 
of the jet up to a temperature of 1000 deg. to 1200 
deg. Ccnt., the original hydro-carbons of the gas 
are converted into acetylene, which is a clear 
colourless gas containing 2 parts of hydrogen to 24 
of carbon. Ata bright-red heat this gas is decom- 
posed into carbon and hydrogen, accompanied by 
the liberation of heat. In the gas flame this 
change commences at the beginning of the luminous 
zone, at which point only the requisite temperature 
isreached. It is well known that the luminosity of 
a flame can be diminished by cooling it, and a still 
further cooling will extinguish the flame. To a 
certain extent this, action is always going on, the 
great rush of air to the external surface of a flame 
cooling it downto such a degree that particles of 
gas escape unburnt, as can be detected by careful 
analysis. In an ordinary Bunsen burner, if the gas 
is mixed with nitrogen instead of air, a non- 
luminous flame is still produced, but the distri- 
bution of temperatures is different than when air 
is used, as the folowing results show : 


Temperatures existing 
in a Bunsen Flame 
rendered Non-Luminous 
Part of Flame. 


Air. 
Cent. 
deg. 
54 
175 
1090 
999 1533 
1151 1175 
These temperatures clearly show that a very con- 
siderable amount of combustion is due to the 
oxygen of the air, and make it perfectly manifest 
that both the oxygen and the nitrogen are acting 
in bringing about the loss of luminosity. The 
nitrogen appears to render the flame non-luminous 
by cooling and diluting the hydro-carbons of the 
gas, so that a higher temperature is needed for their 
decomposition ; and with mixtures less rich in 
oxygen than air, the loss of luminosity is almost 
entirely due to nitrogen. When, however, diluents 
rich in oxygen are used, the effect of the nitrogen 
is unimportant, and the appearance of the flame is 
altered, as it becomes shorter and more fierce, the 
highest temperature reached increasing by about 
100 deg. Cent. In ordinary cases the loss of lumi- 
nosity in a Bunsen flame seems to be due tothe 
following three causes : (1) The chemical activity 
of the oxygen introduced in the air, which, by 
burning up the molecules of hydro-carbons before, 


Nitrogen. 
Cent. 
deg. 
30 
111 
444 


4 in. above burner... 
] t in. ” ” 
Tip of inner cone 
Centre of inner cone 
Tip of outer cone 








in their diluted condition, they undergo decomposi- 
tion, causes loss of luminosity ; (2) the diluting 
action of the nitrogen of the air, which, by in- 
creasing the temperature necessary to bring about 
the partial decomposition of the hydro-carbons, pre- 
vents formation of acetylene, and in this way will, 
by itself, cause non-luminosity ; and in the normal 
Bunsen flame it acts by doing this until destruction 
of the hydro-carbons by oxidation has taken place : 
(3) the cooling influence of the air introduced, 
which is able to add to the general result, although 
the cooling is less than the increase in temperature 
brought about by the oxidation due to the oxygen 
in the air. 





THE THOMAS AND GILCHRIST PATENTS. 

On Wednesday last the petition of the Dephospho- 
rising and Basic Patents Company, for the prolonga- 
tion of seven patents granted between March, 1878, 
and September, 1879, to Mr. S. G. Thomas, and for 
the prolongation of a patent granted in October, 
1880, to Mr. Thomas and Mr. P. C. Gilchrist, in 
conrection with the manufacture of basic steel, 
was heard before the Judicial Committee of the Privy 
Council, there being present Lord Hobhouse, Lord 
Macnaghten, Lord Hannen, Sir Richard Couch, and 
Lord Shand. The following counsel appeared: For 
the petitioner Mr. Moulton, Q.C., Mr. ‘Bousfield, 
Q.C., Mr. Aston, Q.C., Mr. Wallace, Mr. Goodeve, 
Mr. Napier, and Mr. Robert Burnie. For the oppo- 
nents there appeared, for North-Eastern Steel Com- 
pany, Mr. Macrory and Mr. Ingle Joyce; for twelve 
other licensees Sir Horace Davey, Q.C., and Mr. 
Perey Gye; for the Crown Sir R. Webster, Q.C., and 
Mr. Sutton. The judgment was as follows : 


Lord Hobhouse: In this case the petitioners have 
asked for a prolongation of their patents. They show, 
on the face of their accounts, that they have received a 
very large amount of profits. The profits of the English 
patent are stated by themselves to amount to upwards of 
128,000/. Besides that, the profits of the foreign patents, 
which are material circumstances in the case, though a 
do not stand on quite the same footing as the English 
patent, amount to upwards of 138,000/._ Now nocase has 
been discovered in which a prolongation of a patent has 
been granted where a patentee has received as much as 
20,0001., so that on the petitioners’ own showing 
the profits of the English patent alone are six 
times as large as any amount on which their lord- 
ships have found themselves justified in reporting to 
Her Majesty that the patentee has not been adequately 
remunerated. Their lordships must say that they find it 
very difficult to conceive that, if they were to go through 
the whole case, as they have been invited to do, and if 
the witnesses showed that there was very great merit in 
this case, great and unusual, they find it difficult to con- 
ceive that it would have been so great and so unusual 
beyond the case of other patents, as to warrant them in 
doing that which is absolutely necessary for a prolonga- 
tion of a patent, reporting to Her Majesty that the 
patentees have been inadequately remunerated. At 
all events, such a state of circumstances makes it incum- 
bent in the highest degree upon the petitioners to show 
the full extent and _ particulars of their remunera- 
tion. Now their lordships do not rest any objection to 
the accounts upon the circumstance that the licensees’ 
profits have not been stated. They consider that that is 
a matter which may or may not, according to the circum- 
stances, be incumbent upon the petitioner to state ; and 
without going into the circumstances of the case, they are 
not prepared to say that in this case the petitioners were 
bound to state the profits made by those licensees who 
have paid royalties. Nor will their lordships rest upon 
another objection which has been made to the accounts, 
namely, the lumping together of a considerable number of 
items by way of stating expenses as a set-off against the 
profits. That again isa thing which may be justifiable 
under the circumstances, and it depends upon each case, 
as I consider, whether it is or is not justitiable of the 
patentee to state his items in lump, or whether it is neces- 
sary to disentangle, so that they may be judged of sepa- 
rately. But the case of persons who were assignees of 
one-third of the patent, and who were and are still in the 
enjoyment ofa free license, stands upon anentirely different 
footing. It appears from the petition that in the year 1879 
Messrs. Bolckow, Vaughan, and Co. agreed to take up the 
invention upon condition of having a te license end also 
an assignment of a third of the patent. Their lordships 
take it from the petition supplemented by the statement 
at the bar, that in the year 1882, when the present com- 
pany was formed, that third of the patent was assigned by 

olckow, Vaughan, and Co. to the present petitioning 
company, and that Bolekow, Vaughan, and Co. received, 
in lieu vf that, a number of shares in the petitioning 
company, and the profits of a third of the patent are 
represented by the dividends on those shares, and are 
accounted for in this sum of 128,000/. odd. But Bolckow, 
Vaughan, and Co. remained owners of the third of the 
patent, at all events, till the year 1882, and they have had a 
free license ever since, and have worked apparently on a 
very large scale under that license. Now, all the profits 
that were made by virtue of the assignment of the third 
share in the patent are properly profits of the company, 
so far as the manufacturing profits are assignable to the 
patent, and all the profits that have been made by the use 
of a free license, as compared with others who paid 
royalties for their licenses, are also profits of the patent. 
Now the accounts show absolutely nothing of those two 








items. How large they are we do not know. We could 
not tell without Serie accounts to what extent the 
remuneration has gone beyond the amount admitted. 
Upon that ground their lordships think that this case 
falls distinctly within the principle of Saxby’s case, and 
the now numerous set of cases which have followed 
Saxby’s case, which they need not refer to and particu- 
larise, because they are matter of familiar knowledge to 
all. They hold that the accounts are inadequate, and 
the Petition must be dismissed, with costs; but their 
lordships consider there should be only one set of costs 
amongst the objectors. i 
The Petition was consequently dismissed, with costs, 





THE BISHOP'S ROCK AND TORY ISLAND 
LIGHTHOUSES 

At the thirteenth ordinary meeting of the session of 
the Institution of Civil Engineers, held on Tuesday, 
February 23, the President, Mr. George Berkley, in the 
chair, the first paper read was ‘‘On the Bishop Rock 
Lighthouses,” by Mr. W. T. Douglass, M. Inst. C.E. 

The author, in the first place, referred to the im- 
portance of the Bishop Rock asa lighthouse station, whick 
had increased with the growth of the national commerce 
and to the efforts made by the Trinity House to meet the 
changing maritime conditions. He then described the 
position of the rock with regard to the Atlantic, and 
the enormous wave pressure to which it was exposed. At 
the level of low-water spring tides the Bishop Rock was 
153 ft. long and 52 ft. broad, from which level it ran down, 
sheer and steep, some 20 fathoms or more. 

An outline of the history of the lighthouses on the rock 
was next given. The first was an open structure of 
wrought and cast iron, designed by the late Mr. James 
Walker, past-president Inst. C.E. It was begun in 1847, 
under the superintendence of the Jate Mr. N. Douglass. 
This was swept away, when all but completed, in a heavy 
storm on February 5, 1850, a disaster probably caused by 
the sea striking the closed portion of the building akove 
the iron columns. The second lighthouse, begun in 1851, 
from the designs and under the direction of the same 
engineers, was of granite. The tower was finished in 
1858. As illustrating the initial difficulties, the author 
stated that on the most exposed side of the rock at the 
level of 1 ft. below low-water spring tides, the lowest 
stone was laid, for thus only could the greatest — 
diameter of the base permitted by the area of the rock 
surface be obtained. In spite of many daring and perse- 
vering efforts to lay this stone, the work was not accom- 
plished before the end of the year 1852, although work at 
a higher level was proceeded with. The third light- 
house, a practically new structure, was begun by the 
author in 1882 and completed in 1887. It was to the 
description of this work that the paper was mainly 
devoted 

The granite tower of the second light having shown 
signs of weakness, it was strengthened internally in 1874 
by bolting heavy iron ties to the walls and floors. Still 
the storms told on it, and it was finally determined if 
possible to remodel and at the same time raise it to a 
foremost place among rock lighthouses. The improve- 
ments carried out consisted of : 

1. An outer casing of granite maronry dovetailed 
horizontally and vertically from the level of the founda- 
tion courses of the original granite building to the service- 
room floor. 

2. The entire removal of the structure above this point, 
and the addition of four new rooms, the walls of these 
rooms being built of dovetailed through stones. 

3. The provision of a Jantern and _ illuminating ap- 
paratus surpassing in point of power all similar installa- 
tions to be met with at the present time in rock light- 
houses. 

4, An increase in the height of the mean focal plane of 
the light above high water at ordinary spring tides from 
110 ft. to 146 ft., by which an extension of the nautical 
range from 16 to 18} miles was obtained. 

By means of diagrams and written description, the 
author showed from point to point the progress of the 
work, carried on often in a heavy sea, with granite 
blocks ranging in weight from 2 to3}tons. The light 
was maintained during the progress of the work, a tempo- 
rary light being exhibited from a lantern attached to the 
central crane, in which was placed a catoptric illuminat- 
ing apparatus, having a high intensity in the beam, and 
of a character similar to the light designed for the im- 
proved tower. 

The present lantern, 14 ft. in diameter and 15 ft. high, 
contained a biform optical apparatus of the greatest focal 
distance, viz., 1830 millimetres, hitherto installed in a 
lighthouse. Each tier was composed of ten lenses of 
36 deg., subtending a vertical angle of €0deg. The 
light was double-flashing, of one minute period. In 
clear weather the apparatus transmitted to the horizon a 
light of 40 000 candles. When the atmosphere was im- 
paired by the haze or fog, the beam sent through the 
denser atmosphere was of a power of 230,0C0 candles. 
Not the least important improvement was the replacing 
of the old fog-bell by a gun-cotton explosive fog signa 
attached to the lantern. This type of fog signal was now 
in successful operation at five rock lighthouses in the 
Trinity House service where there was no space available 
for the working of the siren type of fog signals used at 
shore lighthouses and on board light vessels. 

In the five years before 1888, six wrecks occurred in 
time of fog within a radius of five miles from the Bishop 
Rock. Since that date, foggy weather had led to no 
casualties in that portion of the sea. 

The second paper read was on ‘‘ The Illumination by 
Gas of Tory Island Lighthouse, County Donegal,” by Mr. 
D. C. Salmond, Assoc. M. Inst. C.E. 

The buildings of this light station consisted of the 
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granite lighthouse tower, rising to a level of 60 ft. above 
the yard paying and having an internal diameter of 
11 ft. 9in., dwellings for the keepers and for the me- 
chanics employed in connection with the gas works, gas- 
holders, gas house, coal stores, purifying shed, station 
meter house, and siren house. 

After giving a brief account of the lighthouse previous 
to alteration, the author proceeded to describe the works 
carried out, in substituting gas for the old oillight, which 
was extinguished on April 6, 1887. The new illumi- 
nating apparatus was a Wigham triform gaslight of the 
latest construction, formed by three superincumbent tiers 
of lenses. In the focus of each tier was placed a 108-jet 
gas burner, making, when full on, a total of 324 burners, 
seri equal to 9000 candles. The hyper-radiant 
ong-focus lenses used were capab'e of making the light 
from the three burners equal to about 7,000,000 candles, 
according to Allard’s formula. A complete siren installa- 
tion was also provided. The construction of the lenti- 
cular apparatus was described, as also the devices for pro- 
ducing ‘‘group-flashing.” Groups of flashes were pro- 
duced by breaking up the full beam from the lens by 
continually shutting off and turning on the gas. This 
was accomplished by a cam, fixed on the rotat'ng clock- 
work placed under the lens table, from which a connect- 
ing-rod rose up through the lantern, shutting and opening 
the valves of each burner at the same moment. The 
result was that the mariner saw a group of shorter flashes 
instead of one long flash. 

A detailed account was given of the various operations 
rendered necessary in removing the old lantern. This was 
done without causing any interruption in the light, a tem- 
——s lantern, similar in arrangement to those used in 

ightships, having been employed in the interval between 
the extinction of the oil lamp and the illumination by 
gas. The temporary lantern was attached to a mast fixed 
outside the tower, to which the mast was properly needled 
and guyed. Access to this lantern was by means of 
ladders from the tower gallery. 

A salient feature of the light station on Tory Island 
was the gasmaking plant. This comprised a bench of 
seven cast-iron D-shaped retorts set in firebricks, and 
tiles built in fireclay. The mouthpiece of the retorts pro- 
jected 10 in., and had faucets cast on to take the ascension 
pipes. These were of }-in. metal, and tapered from 4 in. 
to 5 in. in diameter, being connected with a 12-in. 
hydraulic main over the bench. The gas from the 
hydraulic main passed into a condenser, and then by a 
4-in. pipe to the vertical scrubber. From the scrubber 
the gas proceeded to two dry-lime purifiers, and thence to 
the station meter, which was capable of passing 1000 cubic 
feet per hour, and finally reached the gasholders, two in 
number, each 25 ft. in diameter and 10 ft. deep, with a 
rise of roof of 1 ft. 9in. The framing of the gasholders 
consisted of four cast-iron columns, 12in. in diameter and 
9 ft. high, bolted down to piers in the walls of the tank. 

The siren installation consisted of two 8 horse-power 
Otto gas engines resting on concrete block foundations, 
two air compressors driven by belting, and capable of 
utilising the full power of the gas engines, two air reser- 
voirs 4 ft. 6 in. in diameter and 7 ft. high, and two sirens 
revolving at the rate of 1200 revolutions a minute, with 
trumpets rising through the roof. On each air receiver 
was fixed a safety valve to blow off at 40 1b. per square 
inch, and a pressure gauge to record 80 lb. per square 
inch. A 750-gallon water tank was provided for the use 
of the gas engines, as also a gas regulator and gas bag. 

In case of breakdown of the gas apparatus an arrange- 
ment was provided, whereby in a few: seconds a six-wick 
oil light could be substituted for the bottom gaslight. 
The oil light could be shut off by clappers made to open 
and shut round the lights so that the group-flashing 
system was retained. 








MISCELLANEA. 

THE gross receipts of the 23 principal railways of the 
United Kingdom for the week ending February 14 
amounted, on 16,321? miles, to 1,276,560/., and for the 
corrresponding period of 1891, on 16,2613 miles, to 
1,278,401/., an increase of 60 miles, or 0.3 per cent., and 
a decrease of 1841/., or 0.1 per cent. 


January’s output of pig iron at Mr. Carnegie’s Edgar- 
Thomson Works is said to beat all previous records. One 
furnace alone showed an output of 12,706 tons for the 
month, or nearly 410 tonsa day. The best week’s work 
was 3005 tons, and the best day’s 511 tons. The previous 
best day’s record for a furnace was 506 tons. 


A consolidation of the United States Thomson- 
Houston Electric Company with the Edison General Elec- 
tric Company is proposed. Sucha combination, if carried 
into effect, would practically control electric matters in 
the States. The combined capital of the two companies 
it is proposed to fix at 50,000,000 dols. 


In answer to a question in the House of Commons the 
Chancellor of the Exchequer stated that 30 tons 12 cwt. 
10 lb. of vein stuff were treated at the Clogan Gold Mine 
since October 24 last, with a yield of 1023 oz. 3dwt. 12 gr. 
of bullion, or 33.43 oz. per ton. This is a very good return 
for a British mine and should encourage further opera- 
tion. The Government royalty is now j,th per cent., hav- 
ing been recently reduced one-half. 


Professor Richard Akerman, of the School of Mines at 
Stockholm, has been promoted to the Director-General- 
ship of the Board of Trade there. While heartily con- 
gratulating Professor Akerman on this promotion, we 
cannot but regret the loss hereby caused to the metal- 
lurgy of iron and steel throughout the world. The 
literary work done by Professor Akerman is too well 
known to our readers and all workers in iron and steel 
to need any further comment, 











Her Majesty’sconsul at Gothenburg reports to the Secre- 
tary of State for Foreign Affairs that the Bergslagernas 

ilway Company invite tenders for 14,500 tons of coal up 
to March 11 neat, the perferable kinds being Lambton, 
Wallsend, and South Yorkshire best Kiveton Park. 
Tenders are to be addressed to ‘‘Styrelsen fir Bergs- 
lagernas, Jernviigsaktiebolag, Gothenburg.” The Gothen- 
burg Hallands Railway also invite tenders up to same date 
for 3000 tons best South Yorkshire hard steam coal. 
Particulars can be obtained on application to ‘‘Styrelsen 
for Géteborgs-Hallands Jernviig, Gothenburg.” 


An association of draughtsmen has been formed in 
America with a view to promoting the practice of engi- 
neering drawing and to improve the status of the profes- 
sion. The temporary head-quarters of the society have 
been established at Starr Mansion, Camden, N.J.; the 
society will be known as the American Association of 
Draughtsmen. Those who are acquainted with the 
tr and eminently practical papers contributed to 
the existing American engineering societies, will look 
forward to equally good contributions to the science and 
practice of engineering from the new society. 


M. Huber, of the Oerlikon Works, contributes toa recent 
number of Schweizerische Bauzeitung some further details 
of the power transmission between Lauffen and Frank- 
fort. He states that most of the experiments were carried 
out with a pressure of 16,000 volts, though towards the 
end this was raised to 30,000 volts, under which two 
insulators failed. Both of these insulators, however, 
were a new type hastily made. The cost of the plant 
per effective horse-power was 1500 fr., of which 1250 fr. 
were for the line. The efficiency of the line and trans- 
formers at Frankfort was 72 per cent., which is a good 
showing for a main 105 miles long. 


Recent experiments by Messrs. W. Thomson and F. 
Lewis on the action of metals on india-rubber, show that 
that of copper is the most deleterious. Platinum, pal- 
ladium, aluminium, and lead, act only very slightly, 
whilst magnesium, zinc, cadmium, cobalt, nickel, iron, 
chromium, tin, arsenic, antimony, bismuth, silver, and 
gold have no action whatever on this material. Of 
metallic salts those of copper are very destructive, but 
nitrate of silver, manganese oxide, and several less 
common salts are equally so. The nitrates of iron, 
sodium, uranium, and ammonia have also a deleterious 
action, though less pronounced than in the case of the 
salts previously mentioned. 


As bearing on the vital question of the exhaustion of 
the coal resources of Belgium it is stated that, while the 
average depth of the French coal mines is 1056 ft., the 
average depth in Hainaut is 1773 ft. ; that in the Mons 
Basin there is a pit now being worked of 2988 ft. in depth, 
and another unworked pit in the same district of 3801 ft. ; 
while in April last it was reported that in a Borinage pit, 
known as “* Sainte Henriette des Produits,” at Flenu, a 
rich seam of coal had been discovered at the extraordinary 
depth of 4120 ft. These figures tend to show that Belgium 
is rapidly exhausting the ‘‘cream of the coal resources” 
of the country—that is, coal found within 2000 ft. of the 
surface. 


Grievous complaints are made respecting the action of 
the railway companies in notifying to the galvanised iron 
manufacturers of South Staffordshire their intention to 
charge for the weight of the wood and felt-lined cases use 
for the carriage of the iron. One of the principal firms 
has received a demand for 1000/. for what is claimed as 
arrears since 1889, and other demands have been made 
ranging from small amounts up to 700/., which are to be 
paid by the end of the month. The manufacturers are 
determined to resist the cla‘m. If the intended charges 
are to be made in future, they will have a serious effect 
on the trade, and will cause, it is said, the removal of 
some of the works to the coast. 


In connection with the controversy between the 
Government and private manufacturers, the following 
statement made by Mr. Stanhope in the House ot 
Commons last Tuesday is of interest: ‘‘An order for 
Martini-Henry carbines, required by the Government of 
India, has been given to the Henry Barrel Company, at 
a price above thecost of those last produced at the Small 
Arms Factory. Apart from some mechanical difficulties 
in executing the order at Enfield, consequent on altera- 
tions in the machinery for the purposes of the Lee- 
Metford rifle, this course has been taken in fulfilment of 
my pledge that a fair share of production shall be given 
to the private trade of the country.” 


The 100-ton electric overhead travelling crane at the 
Baldwin Locomotive Works has two trolleys, as ordinarily 
the objects to be lifted are too bulky to be lifted on one. 
The trolleys are of the Wheeler type and are each con- 
nected to a 40 horse-power motor, shunt wound, constant 
speed for 220 volts current. The current is conveyed 
from the dynamo in two ;z-in. copper rods supported by 
yellow pine strips, insulated by glass. The motors, run- 
ning at 500 revolutions, stand on the top of the bridge 
over the operator’s platform and are belted to the system 
of gearing below that operate the hoisting epee The 
two systems are connected by a belt. The trolleys may 
be worked independently. The arrangement for moving 
the crane as a whole is operated by a 40 horse-power 
motor, and the crane may travel at 200 ft. per minute. 


An attempt is to be made to found an Engineers’ Ex- 
change in London, on the model of the Coal and Corn 
Exchanges, which have already proved so useful. From a 
pamphlet by Mr. R. Bolton on the subject, we note that 
the exports of machinery from the port of London during 
1890 amounted to 2,616,000/. in value, and the total iron 
and steel exports to 7,273,000/. The number of engineer- 
ing firms in London is put down at 900, to which must be 
added 175 consulting engineers, 143 electrical engineers, 

















and 250 engineering import and export merchants, All 
the principal provincial firms have offices in London, and 
it is thought that they would reap great advantages by 
the establishment of the proposed exchange, as they would 
be brought into intimate personal contact with prospective 
buyers. Steps towards the realisation of this scheme 
have already been taken, Mr. A. T. Salisbury-Jones, of 
33, Old Broad-street, London, E.C., having been appointed 
provisional secretary, from whom further details of the 
proposed exchange can be obtained. 


In Indian Engineering Mr. J. N. Strachan, M.I.C.E , 
gives particulars of the laying of wood pavement at 
Karachi, India. The first was laid experimentally in 
1887, and proved so satisfactory that it was extended 
every year till now some 25,000 square yards of it are 
down. The wood used is a species of acacia known as 
babal. The blocks are 8 in. long by 4 in. wide by 6 in. 
deep. In laying the roadway is excavated to a depth of 
10 in., and a concrete foundation curved to correspond to 
the surface of the road put in. The concrete used con- 
sisted of broken stone 3 parts, gravel 2 parts, lime 1 part. 
Upon this the wood blocks are set, close together, the 
joints transverse to the street being champfered } in. in 
each block. When laid the joints are grouted with neat 
Portland cement swept in with a broom. The first cost 
of this pavement is high, about 1s. 6d. per square foot, 
but it is believed that it will prove economical in the 
long run. In the same neighbourhood a road metalled 
9 in. deep with Karachi stone costs about 1d. per square 
foot, but only lasts two years under heavy traffic. 


A report has been issued relative to the position of the 
Manchester Corporation towards the Ship Canal. The 
report gives the opinion of Mr. Moulton, ().C., that it is 
not advisable to present a petition against the Ship Canal 
Bill now in Parliament in order to obtain clauses giving to 
the corporation a money of the directors on the board 
of the company. It would, Mr. Moulton says, be wholl 
at variance with the custom of Parliament to grant rome 4 
powers on a hostile petition, and, even if Parliament 
were prepared to do so, the company could itself abandon 
the Bill, and thus prevent the clause from taking effect. 
He advises that steps should be taken to measure up and 
estimate the cost of such portions of the work as it 1s not 
intended to put to contract by tender, as a course which 
would be of great use in guiding the future action of the 
corporation. The joint committee, in view of Mr. 
Moulton’s opinion, recommend that the corporation shall 
not petition against the Bill, and also that the directors 
be requested to furnish the corporation with a plan of the 
canal and its equipment as intended to be completed, and 
to supply each month progress sections of the entire 
works. 


The extension of the South-Eastern Railway from 
Strood to Chatham is now completed. The work was 
begun as far back as 1884, its chief object being to enable 
the company to compete on equal or b tter terms with 
the Chatham and Dover Railway for a share of the traftic 
in this part of Kent. The line is 1 mile 11 chains in 
length, and shortens the journey to London by three 
miles and a half. The most conspicuous feature of the 
work is a lattice bridge running alongside that of the 
London, Chatham, and Dover Railway over the Med- 
way. It is 670 ft. im length, has four spans, and is broad 


q | enough to admit two lines. It is built upon twin cylinders 


going down into the solid chalk, which is about 60 ft. 
below high-water level. The clear headway of the bridge 
above the river is between 20 ft. and 21 ft. The rest of 
the line is carried over a viaduct made of brick arches, 
girders, or timber. The whole cost of the works is 
171,329/., or 4427. below the Parliamentary estimate. The 
amount expended in constructing the bridge was 71,974/. 
It is announced that the new ) will be open to the 
public on March 1, and that in consequence of the re- 
duction of the railway distance from London there will 
be a slight diminution in the fares hitherto paid. 


The annual meeting of the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company, Limited, was held 
on Thursday, February 18, at the head office of the com- 
pany, 12, King-street, Manchester, when a dividend of 
7s. 6d. per share for the half-year ending December 31 
last was declared, 3000/. added to the reserve fund, and 
the balance, 1095/. 6s. 8d., carried to next account. The 
chairman, Mr. Robert B. Longridge, in proposing the 
adoption of the report, stated that the company continued 
to make steady progress, notwithstanding the keen com- 

tition which still prevails. He also stated that a large 
increase had been made in the number of thorough ex- 
aminations of boilers made by the inspectors of the com- 
pany, which he took as an indication of the growing 
appreciation of the value of the services rendered, 
and in proof of the efficiency with which the work 
had been done, he was able to add that no boiler 
insured by the company had exploded during the year. 
Healluded to a Bill for the compulsory inspection of 
boilers which is being promoted by the Manchester Steam 
Users’ Association, and is to be brought before Parlia- 
ment in the present session if an opportunity can be 
found for doing so. He pointed out that if no provision 
were made for ascertaining the qualifications of those 
who undertook to inspect boilers, such a Bill would be 
worse thau useless, while, on the other hand, if only 
properly qualified persons were to be authorised to 
do the work of inspection, this would necessitate the 
intervention of some Government department (probably 
the Board of Trade or Home Office) to determine whe 
should be so authorised. The Manchester Steam Users’ 
Association was originally formed for the express purpose 
of doing away with the gees | for Government inter- 
vention in such matters, and he was surprised that it 
should make a departure from its first principles, as t¢ 
promote a Bill of this kind, 
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Tur annexed engravings are illustrative of the 
adaptation to the ordinary wagons of the Glasgow and 
South-Western Railway Company, of what is com- 
prehensively termed ‘‘self-emptying hopper wagon and 
spreading and trimming plough for railway ballasting.” 
The inventor is Mr. Rodger, who by the way occupied 
for many years a responsible position in the Colonial 
Government Railway Department, and has had con- 
siderable experience in laying railways. Mr. William 
Melville, engineer of the Glasgow and South-Western 
Railway Company, carefully tested them, and on 
his recommendation the directors have adopted 
the appliances. The tests showed that the work 
was done as efficiently by the wagons as by hand 
labour, within a fraction of the time and at very much 
less cost. This can easily be appreciated, for a line 
may be ballasted while a train of hopper wagons, fol- 
lowed by a plough, move over it. One advantage, too, 
is that ordinary wagons can easily be fitted with the 
appliance. Figs. 1 and 2 show an ordinary 15-ft. 
wagon, fitted with the hopper. The construction of 
the sides, which are of wood strengthened with iron 
and angles, may be easily understood from the en- 
gravings, The door, which is hinged and strengthened 
with angles, is on the lowermost portion of one of 
the sides, the opening and closing being controlled by 
an iron lever. The side — to the door is 
specially strengthened. The bottom of the hopper is 
kept sutticiently low—it is 10 in. above the rail level 
—to prevent the possibility of too much ballast falling 
out. It is possible to so arrange the interior that 
when not required for ballasting the wagons may be 
used for the carriage of goods or minerals. 

The plough, shown by Figs. 3 and 4, is for spread- 
ing as trimming the ballast on railway lines. The 
plough is fixed under a flat wagon 15 ft. 6in. long, this 
wagon being usually placed at the end of a train of 
ballast wagons, so that as each hopper wagon empties 
its contents successively, the permanent way may be 
made level. The — is suspended from the vehicle 
by links connected with a screw passing through the 
centre of the wagon and worked by a handwheel, so that 
it can be lifted clear off the track when travelling, 
and lowered when in operation. In the former case 
the plough may be 11 in. above rail level, and 16 in. 
above formation level. Strong guide-plates hold it 
in position when working, and additional safety is 
secured when travelling by the addition of an extra 
link and lock-nut for holding it up off the track. The 
lower edge of the plough, which is 7 ft. 8 in. wide, is 
specially strengthened and shod for its work, and is 
further shaped to spread the ballast on the track to 
the cross-section required, the portion of the plough 
between the rails being depressed below rail level at the 
will of the operator, and for this purpose the plough 
is hollowed so that the rails fit into it. The track is 
usually left in clear running order, and is uniformly 
ballasted. The patentee’s agents are Messrs. William 
Bain and Co., 8, Victoria-street, Westminster, London, 








THE ‘SIR WILLIAM SIEMENS” ELEC- 
TRICAL LABORATORY. 

Sir Wiii1AM THomsoN, now Baren Kelvin, President 
of the Royal Society, on Friday, the 19th inst., presented 
to the Council of King’s College, on behalf of Lady 
Siemens, the Laboratory of Electrical Engineering given 
by her to the College, in memory of her late husband, 
Sir William Siemens, and as a record of his many 
and valuable discoveries in electrical science. The gift 
includes a bust of Sir William Siemens, beneath which 
is the inscription, ‘‘ Sir William Siemens’ Laboratory. 
This laboratory was established by Lady Siemens for 
the study of electrical engineering, and presented to 
King’s College, London, in memory of her husband, 
Sir William Siemens, D,C.L., F.R.S., and as a 
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memorial of his valuable labours for the advancement 
of that branch of engineering science, 1891.” 

Sir William Thomson said that, Lady Siemens 
earnestly hoped that the desire which prompted her to 
take that form of memorial to her husband would prove 
of help in carrying out the advancement of that science. 
He felt that there was some appropriateness in his 
being asked to speak on that occasion, as he was pro- 
bably the oldest friend of Lady Siemens amougst those 
present, and could bear testimony to the splendid 
manner in which her husband always devoted himself 
to scientific labours. His great work in connection 
with Lewis Gordon and his brother Werner Siemens 
in electrical submarine telegraphy, was known to all. 
The laboratory which had been erected to his memory 
had already for several months been the working home 
of an enthusiastic band of students. 

The laboratory consists of the machinery room in 
sub-basement, and the laboratory proper on second 
floor of the college, the two being connected by means 
of six copper conductors and pneumatic tubes. The 
machinery room contains: Two Siemens direct current 
dynamos, each having a normal output of 80 ampéres, 
150 volts, at 880 revolutions per minute. Two Siemens 


alternators, each having a normal outputof 100ampéres, 
100 volts, at 1000 revolutions per minute, provision 
being made in each case for varying the voltage up to 


600 volts. ‘Two large resistance frames each with plug 
boards for obtaining any desired combination of the 
several sections, the larger one being capable of carry- 
ing 100 ampéres. 

The laboratory contains a set of 54 ‘“‘K 25” type 
Electrical Power Storage Company’s cells, each 
capable of discharging about 400 ampére-hours, with a 
maximum current of 100 ampéres. It is fitted with 
instruments of newest design, amongst which may be 
mentioned Sir William Thomson’s Hekto-ampére 
balance, large resistance boxes—one of which mea- 
sures 2 ft. ll in. by 10 in. by 7 in. deep, Edelmann’s 

‘form of Sir William Thomson’s quadrant electro- 
'meter, Siemens transformer, watt meters, galvano- 
meters, dynamometers, &c. 

| The machinery is driven A a highly finished Pax- 
|man compound engine and boiler, which were pre- 
sented to the college by Mr. Paxman. 

As to the completeness of the laboratory it is only 

|mecessary to state that it has been constructed and 
| fitted up under the direction of Prof. J. Hopkinson, 
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SULPHATE OF AMMONIA PLANT. 
CONSTRUCTED BY MR. HENRY SIMON, ENGINEER, MANCHESTER. 
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THE annexed engravings illustrate a sulphate of 
ammonia plant supplied by Mr. Henry Simon, of Man- 
chester, to the South Metropolitan Gas Works, 
London. The process of manufacturing sulphate of 
ammonia combines three different features : 

1, The distillation of the ammonia contained in the 
gas _—_ 

2. The absorption of the ammonia gas in sulphuric 
acid. 

3. The treatment of the waste or noxious gases 
evolved during the process of manufacture. 

The ammonical or gas liquor to be worked up is con- 
tinuously pumped from the liquor well into an over- 
head tank, placed about 33 ft. above the ground level, 
whence it flows by gravity in a constant stream through 
liquor heaters (described below) into the top of the 
two ammonia stills. 

Each ammonia still is a self-contained and complete 
apparatus in itself, and consists of three essential parts ; 
the lower, in which the volatile or free ammonia is 
driven off, the lime vessel in which the fixed am- 
monia compounds are decomposed and liberated, 
and the boiler in which, by means of a stepped 
cone and steam coil, the last portions of ammonia are 
expelled. The tower has a series of chambers fitted 
with internal trays and overflow pipes. The fresh gas 
liquor, entering at the top of the tower in a continuous 
flood, encounters the steam which travels in the — 
site direction ; as the liquor passes downwards gradu- 
ally becoming rer in ammonia, it always meets 
steam, until it leaves the last chamber entirely free 
from its volatile ammonia compounds and enters 
through a by-pass to the liming vessel. Here a 
certain quantity of milk of lime is introduced, and 
intimately mixed with the liquor by the action of the 
steam entering the lime vessel through numerous 
inverted pipes and keeping the liquor in constant 
ebullition. 

The milk of lime is prepared in a large cast-iron 
V-shaped tank, fitted with a steam agitator which 
keeps the milk constantly stirred up. The lime is 
supplied to the lime vessel by means of an injector. 
In the centre of the lime vessel is a large overflow pipe 
forming the communication with the bottom part of 
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the still, the boiler. In this there is arranged a 
stepped cone over which the liquor flows ; in conse- 
quence of the increased area of each step the surface 
of the liquor in flowing downwards becomes larger and 
larger, thus permitting the passing steam to act upon 
it very thoroughly and to set free the last traces of 
ammonia. The live steam is admitted through a per- 
forated coil placed at the bottom of the cone. 

We have thus a current of ammonia mixed with 
steam continuously passing away from the top of the 
still, whilst the nt liquor flows off at the bottom 
through a hydraulic overflow pipe. 

The absorption of the ammonia in sulphuric 
acid is effected m an apparatus called the satu- 
rator. It consists of a wooden closed tank lined 
internally with lead, containing diluted sulphuricacid 
into which the ammonia from the still is led. The 
ammonia readily unites with the acid, and after a 
certain time forms a salt (sulphate of ammonia), which 
deposits at the bottom of the tank in a well, from 
where it is lifted and discharged on a draining table 
by Wilton’s patent automatic sulphate discharger. 
The mother liquor draining off the sulphate runs back 
through a pipe into the saturator. The sulphate, 
after having been primarily dried on the table, is 
conveyed in small trucks to the adjoining storage 
building. 

The waste gases are evolved in the top of saturator, 
and consist chiefly of carbonic acid aan sulphuretted 
hydrogen. Itis compulsory, according to the Alkali, 
&c., Works Regulation Act, to deal with these gases 
in such a manner that they create no nuisance or 
damage to the surroundings, when passing into the 
atmosphere. For this purpose the hot gases (about 
220 deg. Fahr.) from the saturator are led into a 
leaden catch-box in order to retain the heavy particles 
of sulphuric acid, carried over along with the effluent 
gases ; thence the latter are passed through a liquor 
heater which serves two purposes, namely, to cool the 

sand at the same time utilise their heat for warm- 
ing the gas liquor before entering the ammonia still ; 
the heater is made up of a cast-iron shell containing 
numerous tubes through which the liquor flows, the 
gases surrounding the tubes warm the liquor toa tem- 


perature of about 140 deg. Fahr., at which the am- 
monia evaporates. The heater stands ona cast-iron 
base, which serves as a depositing tank for the pitchy 
and other impurities contained in the liquor. 

The above described apparatus are arranged inside 
the sulphate house and the gases are further treated 
in a separate plant placed outside the building. This 
plant has been designed by Mr. F. Livesey, the chief 
engineer of the company, and mainly consists of large 
condensers, cooling pipes, and oxide purifiers, but in 
addition a sulphur recovery plant has been erected in 
which the sulphuretted hydrogen is decomposed by 
burning it with a limited supply of air. The 
hydrogen‘forms water, while the sulphur is condensed 
and deposited in a brick chamber and in a condenser 
formed of earthenware pipe. After leaving the cham- 
bers the gases pass, first, through a lime tower to 
neutralise any sulphurous acid, and then through 
oxide of iron purifiers to eliminate the remaining 
traces of sulphuretted hydrogen. They are then dis- 
charged into the atmosphere. 





INDUSTRIAL NOTES. 

Dorine the past week industrial matters have not 
been quite so lively as during the earlier weeks of the 
present month, but the same feeling of disquietude 
exists, and it is to be feared that it is extending. The 
existence of this feeling may precipitate what it is 
desirable to avoid, for both sides become more sensitive 
the more it is developed. The coal porters’ strike ended, 
as previously stated in Industrial Notes of last week, 
but the mode of settlement was not of such a cha- 
racter as to allay the feeling of uneasiness which it 
engendered. Indeed, it appeared at one time that the 
strike would be prolonged, and even after the settle- 
ment that it would break out afresh. At some of the 
coal depéts the men refused, or, at least, hesitated to 
return to work. The union had, in fact, to use some 
pressure in order to induce the men to recommence 
work in some instances. It is sometimes difficult to 
penetrate behind the scenes ; but it requires no deep 
insight into the mysteries of the operations of the 
unions to know that the system of blocking was to 
have been resorted to by other unions had the dispute 
lasted, that is, of course, provided the other unions 
saw their way. In this case they did not see their 
way very clearly; and if the strike had not been 
settled the blocking process would have been only 
very partial. The seamen probably would have re- 
fused to do the coal porters’ work, and the dockers 
might have done likewise, but the whole burden of the 
struggle would have been left to the coal porters in so 
far as cessation of work was concerned. Nothing has 
been settled by that strike, the most that can be said 
is that both parties receded from a false position 
which might have been avoided. 





The monthly report of the Boilermakers and Iron 
Shipbuilders for February is rather late this month. 
The opening sentence of the report is extremely en- 
couraging. It says: ‘‘ We find in all our shipbuildin 
districts that there is a plentiful supply of work, ont 
that new orders are steadily, if not quickly, being 
added to the books of the shipbuilders.” As a further 
evidence of this, platers are advertised for at 40s. 6d. 
per week, a twelvemonth’s work to steady men being 

aranteed. When the union is obliged to advertise 

or men it is a proof that the general condition of trade 
in that industry is good. The report goes on to state 
that many men are thrown out of work by “‘a petty 
dispute between two classes of workmen in the same 
yard,” and it adds that ‘‘the engineers’ dispute is 
paralysing the shipbuilding industry. It was not a 
dispute between masters and men, and had nothing to 
do with wages, and therefore arbitration and con- 
ciliation should have been resorted to before plunging 
30,000 or 40,000 men into an industrial war that 
brings poverty and ruin upon so many workmen and 
their families, who are the ones that suffer.”” The 
concluding sentence on this matter is significant: 
**Let us always, if possible,” it says, ‘‘ adjust diffe- 
rences by peaceful means, and this is possible in ninety- 
nine cases out of every hundred, if there is a desire to 
do so.” This comes from the chief officer of the 
union, the secretary of twenty-five years’ experience, 
who has built up the association, and it is backed by 
the executive of that union. The total number of 
members on the funds is 4315, as against 4095 last 
month, but the increase is almost wholly of sick 
members. There was an increase of 14 travellers in 
search of work, but a decrease of 58 members signin 

the book requiring work, and there was an increase o 
members on home donation, mainly by disputes in 
other trades. The total out of work was 6.8 per cent., 
but reports are to hand showing that already there are 
further orders requiring additional men, particularly 
on the Clyde, at Sunderland, Hartlepool, and other 
places. The union is still increasing its members, five 
new branches being opened during the present year. 





Throughout the Lancashire district there are indi- 
cations of quietening down distinctly more apparent 
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than at any time during the last six months; slack, 
dull, and bad are the terms used in numerous centres, 
and more men are out of employment. Nevertheless, 
a fair amount of activity is maintained in many special 
branches of the engineering industry, and a moderate 
amount of new work is coming forward generally, 
but insufficient to replace the orders running out. 
Engine builders, locomotive and stationary, and some of 
the special machine toolmakers, are still well supplied 
with work for some time to come ; but in the general 
branches the cases are exceptional in which the new 
work coming forward is sufficient to replace old con- 
tracts. In the Mersey district trade has improved on 
both sides of the river, especially shipping repairs. A 
better tone is also observable in the shipbuilding 
—_ In one case, the firm of Messrs. Roydon anc 

ne, it is expected that a scene of industrial activity 
will soon be witnessed where nothing but quietude 
has reigned for about six months. Messrs. Laird 
Brothers are reported to be busy. It is said that 
further activity will be seen when the 5 per cent. re- 
duction begins to operate in the shops from and after 
March 1. The iron trade is further disturbed by the 
collapse in the warrants at Glasgow, and the threatened 
stoppage of the pits in the coal districts. Makers 
stand out for recent rates, for they say that they are 
unable to produce at a profit at lower rates. In the 
finished iron departments business is slow, firmness 
absent, but prices are unchanged. Uneasiness and 
want of confidence are observable in nearly all cases, 
and the threatened scarcity of fuel is still further dis- 
organising most branches of industry in the iron and 
steel and all cognate trades. There are no disputes 
of consequence in any of these branches in the Lanca- 
shire district ; but they will be largely affected if the 
coal pits are laid idle, if only for a couple of weeks. 
Some may welcome the disaster, but the many will 
deplore it. 


The condition of trade in the Sheffield and Rother- 
ham district is generally regarded as quiet, but in some 
cases an improvement has been in progress. The 
works employed in the manufacture of all kinds of 
railway material and plant are busy, and have the best 
peomeetn. In the heavier trades there is little change, 

out some uneasiness is felt as regards the proposed 
stoppage at the coal pits. In the cutlery trades the 
home market shows signs of improvement, but foreign 
markets are not so good, and there are uneasy 
symptoms as regards Brazil, and the effects of the 
McKinley tariff. The file trade is not so good, the 
heavy tariffs having checked prosperity in all its 
branches. Crucible steel of inferior quality is not 
much in demand, but for the best brands there is a 
ready market. The industries using the latter are there- 
fore not so depressed. The threatened stoppage of 
the coal pits is having the effect of stimulating the 
coal trade by the demand for supplies in advance ; 
but it is likely to have a direful effect in another 
way. The rolling mill proprietors, and the members of 
the Fitters and Forgers’ Association, have resolved to 
close their works during the whole time of the stop- 
page of the pits, if the miners resort to euch an 
_ extremity. The contention is that the prices at pre- 
sent obtainable for manufactured iron will not admit 
of any further advance in the price of fuel. The 
manufacturers had, as a matter of fact, expected some 
reduction in the price of fuel, however small that re- 
duction might have been, but an advance in price is the 
one thing that was not anticipated, and hence the 
action of the employers as above stated. Generally 
speaking the district is free from serious trade disputes, 
except in so far as the action of the miners is con- 
cerned. Unless a change takes place in this respect 
some reductions in wages in the local industries are pro- 
bable, as the state of the markets will not admit of the 
accumulation of large stocks, and there is a lessening 
demand in most branches. Uneasiness is observable 
on every hand as regards the future of trade. 


The state of trade in the Cleveland district not only 
does not improve, but it is becoming worse. The price 
of Scotch warrants depresses everything, added to 
which the strike of engineers on the Tyne, and the 
i of a possible stoppage of the coal pits in 

Jurham, have a dispiriting effect upon the chief local 
industries, As reported in our last issue in ‘* Notes 
from Cleveland,” the dispute of the enginemen, crane- 
men, boilermen, and firemen has been referred to 
arbitration, so that this one difficulty has been re- 
moved from the Eston Works. The ironstone miners 
are but poorly employed, and further discharges of 
men seem to be inevitable. Even the boilermakin 
and shipbuilding trade in the district is only descri 
as moderate, several members of the union being un- 
employed at Middlesbrough, Stockton, and’ other 
places. The outlook is, indeed, discouraging. 


In the Staffordshire districts the finished iron trade 
has fallen off considerably. Some of the rolling mills 
are working full time ; the bar mills are, however, on 


short time. The boiler shops are fairly busy, but no 
fresh orders of any weight seem to be coming forward. 








The action of the miners here, as elsewhere, is having 
a dispiriting effect upon the iron trade, the result of 
which will be to keep down the iron and steel workers’ 
wages, should the stoppage take place as proposed. 


The nailmakers of Cradley Heath have agreed to 
accept 10 per cent. advance instead of the 50 per cent. 
for which they struck. The nailersof Bromsgrove, on 
the contrary, are still adhering to their demand for 
50 per cent. advance. As Bromsgrove is the great 
centre of the nailmaking district the acceptance by the 
Cradley Heath men will not end the dispute. But there 
are reasons for believing that a substantial offer would 
be accepted, for the nailersin the surrounding districts 
are not affording much help, besides which some of the 


1 i agar have works in both districts, so that one 
bo 


y will help to prevent the other from winning. 


A further development of the nailmakers’ strike has 
taken place in Worcestershire and Staffordshire by the 
spike nailmakers giving in their notices to cease work 
at the end of next week, unless the employers consent 
to return to the rates of wages fixed in the list framed 
in December, 1889. That list represents an advance 
averaging from 15 to 20 per cent. upon present rates. 
These strikes in the nailmaking trade for a large ad- 
vance in wages would seem to indicate that business 
in the several branches of this industry is tolerably 
brisk, or else the men, driven to desperation by the 
low rates, are prepared to risk almost everything in 
order to get an advance upon the low prices of the last 
two years. 


The report of the Associated Blacksmiths’ Society 
shows that there is a decrease of unemployed members 
to the number of 32, from 111 to 79, out of a total of 
2372 members. In only one town, that of Whitehaven, 
is trade said to be bad; all the others are good, 
steady, fair, moderate, improving, dull, or unsettled. 
The society had a dispute with the members of 
another society belonging to the Federation of Engi- 
neers, Shipbuilders, and Other Associations, and by way 
of showing an example to the engineers on the Tyne, 
the matter was referred to arbitration, the Greenock 
firm accepting the terms agreed upon. The society 
has resolved to resist the proposed reduction of 5 per 
cent. in piece rates, and a strike has taken place at 
Jarrow by 300 shipsmiths against the reduction. This, 
however, is overshadowed by the present dispute 
between the engineers and the plumbers. 


The Mines Eight Hours Bill has a rather powerful 
backing, and doubtless the debate will be an interest- 
ing and instructive one, if only because of its novelty. 
But the general Eight Hours Bills are in a sorry 
. That of the Trades Congress, finding no 

ackers, has not really been introduced, although 
notice of such Bill was given in the usual form. The 
other Eight Hours Bill, that of last year, is to be re- 
introduced, but that finds only one name on the back, 
a thing quite unusual in Bill procedure, 


The action of the National Trades Federation on the 
Tyne has aroused the ire of the T'rade Unionist. It 
says, ‘‘ There are thousands of the workers who would 
not shed a single tear if the National Federation of 
Trades Society, as at present constituted, passed into 
oblivion to-morrow.” Why this desire for the death 
of an organisation whose institution was hailed as a 
sign of progress and development by those who now 
denounce it? Simply because the federation sug- 
gested and advised arbitration between the engineers 
and plumbers on the Tyne, or resumption of work if 
the bodies refused arbitration. 

The en on the Tyne between the engineers and 
the plumbers, where originally only 833 men were 
involved, is developing some very curious aspects. 
Opinion is divided upon the merits of the case, some 
workmen siding with the engineers, and some with 
the plumbers, though most of them deprecate the dis- 
charge of 25 per cent. of the men by the employers. 
This alone has helped to create a feeling adverse to the 
employers, though not quite favourable to the strikers. 
The Local Trades Council deprecated the strike, and 
the federation of the engineering, shipbuilding, and 
cognate trades demanded arbitration as a mode of 
settlement. This latter body occupies a rather peculiar 
position. When first constituted the engineers formed 
part of the federation ; later on they seceded on the 
ground that the rules did not permit of contributions 
to an outside body, except in the case of grants for 
strike purposes. 4 peaceful times the expenses of the 
federation would not come under this head, hence the 
engineers broke away. But a large number of engi- 
neers belong to the Steam Engine Makers’ Society, 
and to other bodies connected with it, as well as the 
shipbuilding trades, the carpenters and joiners, 
plumbers, smiths, pattern makers, the ironfounders, 
machine makers, and metal planers, &c. The action 
of the federation is governed by the interests of all 
those bodies, and they all urge the termination of the 
strike, and submission to arbitration or conciliation. 
On the other hand the engineering firms are calling 





upon the employers in other trades to support them, 
and to resort to a general lockout. The state of trade 
favours such action on the part of many employers on 
the Tyne, as shipping just now is not in a flourishing 
state, and many shipowners declare that the mercantile 
marine is over-built. The prolongation of the dispute 
is therefore feared and anticipated. 


The strike of the Blackburn tinplate workers for a 
minimum wage of 303. weekly, and- increased rates for 
all overtime, has ended successfully for the men. 
Terms were agreed upon at the close of last week, and 
the men resumed work on Monday morning last. 


A strike of wireworkers has been in progress for 
the last three months at the firm of Messrs. Bedford, 
Steer, and Co., at Bermondsey, in the south of London. 
As only some dozen men came out on strike for a 
slight advance of wages, it has created no interest out- 
side the ranks of the union. At the close of last week 
the London Society of Wire Weavers resolved to con- 
tinue the struggle, so that either the strike will be a 
ge one, or the employers will have to give way. 

he society is fairly strong, in numbers and in funds, 
and itis probable that the strike may extend to other 
firms as a result of this determined action on the part 
of the union. Hitherto the dispute was purely local, 
being confined to the one firm ; now the men in all the 
firms participate to the extent of pecuniary support 
being rendered to all the men engaged in the strike. 


The resolution of the National Federation of Miners 
to reduce the output of coal, by stopping all work at 
the pits on and after March 12, for a period not yet 
determined upon, is exercising the minds of workmen, 
employers, and the general public to an extent which 
shows the gravity of the situation. The decisions will 
not affect all districts, but the area is so wide that 
industry will be more or less affected in all counties 
south of the Tyne and the Tees. Mr. Beajamin 
Pickard, M.P., estimates that 200,000 miners and 
100,000 enginemen, mechanics, and labourers will be 
affected by the struggle, exclusive of the industries 
which will be indirectly affected by the lack of fuel. 
The chief associations belonging to the federation are 
Yorkshire, with 50,000 members ; Lancashire, 41,000; 
Midland Counties, 35,000; Derbyshire, 16,000; 
Notts, 13,000; North Wales, 5000; Leicestershire, 
3235; South Derbyshire, 2990; Monmouth, 3260; 
Cumberland, 5500. These associations alone number 
175,000, but the Forest of Dean, the Bristol and 
Somerset, and other men are not included, so that 
probably some 200,000 men will be idle if the resolu- 
tion is put in force. It appears that the men are not 
to have strike pay for the first week or two, but will 
have to support themselves as best they may. This 
decision implies that the whole of the miners are able, 
ata pinch, to support their families in at least two 
weeks’ idleness without assistance. The federation 
is riding the high-horse rather proudly it seems, for 
the president sneers at what he terms the ‘self-help 
districts,” while the treasurer of the Northumberland 
miners retorts that the members of his association 
‘‘are not stupid to waste their energy and money 
in declaiming against the north wind, and deficient 
harvests.” The ill-feeling engendered by the action 
of the federation in this and other matters, between 
the leaders of various districts outside the federation, 
and those belonging to it, is growing in extent and 
intensity. It is probable that this divergence will 
have the effect of localising the stoppage, when the hour 
of trial comes. Meanwhile, however, consumers will 
have prepared themselves for the lessened supply, if 
it should occur. 

The action of the Federation of Miners is not the only 
difficulty in prospective. A cloud has arisen in Dur- 
ham, not larger at present than a man’s hand, but it 
might overspread the county, if the men adhere to 
the recent vote. As previously noted, the Durham 
miners rejected the proposed reduction in wages of 10 
per cent. by a very large majority. The result of the 
vote was at once communicated to the Coalowners’ 
Association, with the result that a conference was held 
on Saturday last, when the employers agreed to the 
following modification. ‘‘That the men accept an 
immediate 74 per cent., or 5 per cent. now, and 5 per 
cent. on May 1, failing which the whole of the col- 
lieries are to be laid idle.” This threatened lockout, 
if not averted, will intensify the struggle now impend- 
ing in connection with the National Federation of 
Miners, as before described. But this is not all; the 
miners in some parts of Scotland are engaged in a dis- 
pute, so that fuel is at present the one object of inte- 
rest in nearly all parts of the country. The only 
places exempt are where the sliding scale is in force, 
in South Wales, Northumberland, and some parts of 
the Midlands—Staffordshire not being included appa- 
rently in Mr. Pickard’s list of associations. 

The Miners’ Association of South Derbyshire have 
resolved that ‘‘no member of the union shall ride in 
the cage, either up or down the pit, with a non- 
unionist.” This drastic resolution may have impor- 
tant results ; the men have yet to learn that “force is 
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no remedy.” In various other colliery districts there 
is a good deal of friction and many incipient disputes ; 
but all are now more or less merged in the proposed 
stoppage of the collieries. 

The strike of boilermakers and other mechanics at 
Ebbw Vale for higher wages, and against bein 
governed by the Iron and Steelworkers’ Sliding Scale, 
has evoked the sympathy of the Boilermakers and Iron 
Shipbuilders’ Union, by whom an effort will now be 
made to advance the wages of the workers in this 
extensive district, where the wages are low. 





BOILER EXPLOSION AT HALIFAX. 

On Thursday, February 11, a formal investigation was 
held at the Town Hall, Halifax, with reference to an ex- 
plosion which occurred on Monday, December 28, at the 
works of Mr. Thomas Clayton, joiner, Pellon. The 
Commissioners were Mr. Howard Smith and Mr. Matthew 
McIntyre, consulting engineer. Mr. Gough appeared 
for the Board of Trade, and Mr. Clarkson, solicitor, 
watched the case for Mr. Clayton. 

In opening the proceedings Mr. Gough stated that the 
boiler in question was a small one of the vertical class, 
measuring 6 ft. in height by 3 ft. 4in. indiameter. About 
seven or eight years since a Mr. Yates, an engineer in 
Halifax, purchased the boiler from a blacksmith named 
Watson, but as Watson was now dead no information 
could be obtained as to its previous history. Mr. Yates 
did not use the boiler but sold it to Mr. Clayton shortly 
after he had acquired it. Mr. Clayton h 
about 60 lb., at which pressure it was afterwards worked. 
The boiler was used about twice a week, but did not 
appear to have been properly examined during the time 
it was in Mr. Clayton’s ession. The boiler was 
under steam at 45 1b. on the morning of the explosion. 
An apprentice afterwards worked the steam off and then 
put some cinders on the fire and went away. In about 
twenty minutes the boiler exploded, but fortunately no 
personal ay resulted. 

Alfred Yates, machine toolmaker, Ludjenden, deposed 
to having purchased the boiler from a Mr. Watson in 
November, 1883, and to subsequently selling it, along 
with an engine, to Mr. Clayton, without having used it 
himself. hen he fixed it he sounded the plates of the 
shell and firebox. He could not form any idea as to its 
age, but Watson told him it was about ten years old. 

itness thought it could be worked at about 60 lb., but 
as it was a second-hand one he gave no guarantee as to 
its safety. The boiler was tested to 60 lb. and the safety 
valve was loaded to blow off at that, but he consulted no 
book in fixing the working pressure and knew nothing 
about factors of safety. 

Mr. Thomas Clayton stated that he bought the boiler 
and an engine for the sum of 35/. from the last witness 
about eight years ago. He used it for turning a circular 
saw, and generally attended to it himself. He usually 
worked it at 351b. to 50 1b. and occasionally at 60 lb., 
and thought it was a good one. No repairs had been 
effected since he purchased it. Once in twelve months 
or so he had the boiler cleaned by a man named White- 
head, who had been accustomed to boilers for twenty 
years. He told him to make an examination and see if 
there were any defects or if repairs were needed, but 
never suspected anything being wrong. Whitehead last 
examined it about eighteen months ago, but no report 
was furnished. He had never had the boiler examined 
by a professional man. 

Mr, John Clayton, son of the last witness, gave corro- 
borative evidence as to the pressure and the arrangements 
for cleaning. They never had any suspicion as to the 
boiler being unsafe. The explosion was caused by corro- 
sion of the firebox. 

John Whitehead, who cleaned the boiler, stated that 
he had no mechanical training beyond that gained at 
mills where he had to attend to the boilers. He had 
examined scores of boilers in his time, but not many ver- 
tical ones. He had tested boilers by tapping the plates 
with a hammer. He had examined the exploded boiler 
three times, the last time being eighteen months since. 
He then thought it was in very good condition, and 
should have had no hesitation in working it at a pressure 
of 60 lb. Ifthe boiler had been his own he would have 
had it cleaned every month and examined every six 
months. 

Mr. Carlton, pr ge to the Board of Trade, 
gave the result of his examination of theboiler. The fire- 
box was very much corroded internally, and must have 
been dangerously thin for the past twelve months. In- 
deed it could not have been in = condition during the 
last eight years. The plates should have been drilled to 
ascertain their remaining thickness. He considered that 
ps -_ working pressure of the boiler when new was 
37 


This concluded the evidence, and Mr. Clarkson ad- 
dressing the Commissioners on behalf of Mr. Clayton, 
urged that if his client had acted wrongly he had done so 
in entire ignorance of his duties, and had given the fullest 
information to further the inquiry. 

Mr. Gough submitted the following questions to the 
Commissioners for their judgment : 

Whether when Mr. Thomas Clayton purchased the 
boiler, he took proper measures to have it examined by a 
competent person and to ascertain the pressure at which 
it could safely be worked? 

Was the boiler examined by a competent person from 
the time Mr. Clayton purchased it until it exploded ; if 
not, was Mr. Clayton justified in working the boiler 
without such examination ? : 

Did Mr. Clayton take any measures to insure that the 





& reasons. 


it tested to| F 


boiler was being worked under safe conditions, and does 
any blame attach to him? 

M. Howard Smith, in amemning the decision of the 
Commissioners, stated that the explosion was caused by 
the plates of the firebox having been so wasted by corro- 
sion as to be unable to resist any pressure of steam. 
Blame attached to Mr. Thomas Clayton for several 
He had bought the boiler without having it 
examined by an independent and competent person, and 
had worked it at a pressure of 60 1b. without being him- 
self able to ascertain whether it was safe. The duty 
devolved on the owner of a boiler to ascertain its condi- 
tion, which could only be done by a competent authority, 
but Mr. Clayton had taken no steps in this direction. 
The Commissioners had no hesitation in finding that he 
was to blame, though he appeared to have acted more 
from ignorance than from wilful negligence. __ 

On this finding of the Court, Mr. Gough applied for an 
order of costs against Mr. Clayton. 

Mr. Clarkson expressed the hope that this would not be 
granted, as it would be ruinous to his client tv have to 
pay the whole of the expenses. ar 

In reply Mr. Smith stated that the costs of the inquiry 
would be about 60/. or 70/., but taking into consideration 
the fact that Mr. Clayton had not, in the opinion of the 
Commissioners, been wilfully negligent, as already 
pointed out, they would only order him to pay the sum 
of 157. to the Board of Trade. 





THE PHYSICAL SOCIETY. 

Art the annual general meeting of the Physical Society 
held on February 12, 1892, Professor W. E. Aryton, 
.R.S., President, in the chair, the report of the 
Council was read by the President, as were also the obituary 
notices of Professor W. Weber, late honorary member, 
Mr. W. G. Gregory, and Professor James Crouch Adams. 
A list of additions to the library accompanied the report. 
Dr. E. Atkinson read the treasurer’s statement showing 
a gain of about 240/. On the motion of the President the 
reports of the Council and of the treasurer were unani- 
mously adopted. Professor Van der Waals was elected 
an honorary member of the Society. Professor Reinold 
roposed a cordial vote of thanks to the Lords of the 
ommittee of Council on Education for the use of the 
rooms and apparatus in the Royal Se of Science. 
This was seconded by Professor 8. P. Thompson and 
carried unanimously. A similar vote was accorded to the 
auditors, Dr. Fison and Mr. H. M. Elder, on the motion 
of Mr. W. Baily, seconded by Dr. C. V. Burton. 

The following gentlemen were declared duly elected to 
form the new Council: President, Professor G. F. Fitz- 
erald, M.A., F.R.S.; vice-presidents, Professor A. W. 
iicker, M.A., F.R.S., Walter Baily, M.A., Professor 
O. J. Lodge, D.Sc., F.R.S., Professor 8. P. Thompson, 
D.Se., F.R.S. ; secretaries, Professor J. Perry, D.Sc., 
F.R.S8., 31, Brunswick-square, W.C., and T. H. Blakes- 
ley, M.A., M.Inst. C.E., Royal Naval College, Green- 
wich; treasurer, Dr. E. Atkinson, Portesbery-hill, Cam- 
berley, Surrey ; demonstrator, C, Vernon Boys, F.R.S., 
Physical Laboratory, South Kensington ; other Members 
of Council ; Shelford Bidwell, M.A., LL.B., F.R.S., W. 
E. Sumpner, D.Sc., Major-General E. R. Festing, R.E., 
F.R.S., J. Swinburne, Professor J. V. Jones, M.A., 
Rev. F. J. Smith, M.A., Professor W. Stroud, D.Sc., L. 
Fletcher, M.A., F.R.S., G. M. Whipple, D.Se., James 
Wimshurst. A voce of thanks to the officers of the 
Society was proposed by Mr. Swinburne, seconded by Mr. 
A. P. Trotter, and carried unanimously. 
The Chairman then invited suggestions towards im- 
proving the working of the Society. 
In response, Professor 8. P. Thompson said that as the 
Society had been established fifteen or sixteen years, and 
had amply justified its existence, the time had now 
arrived giving fuller recognition to the privileges of 
members. He thought they had earned the right to be 
called “‘ Fellows,” and that this ought to be signified by 
some distinctive title. 
Mr. J. Swinburne suggested that before papers were 
brought before the meeting, they should be read by a 
member of Council. If suitable they should then be 
rinted and proofs sent to members who applied for them. 
2 ane papers could then be taken as read ; and 
the discussions would be more interesting and to the 
point. It would also be an advantage if communications 
on kindred subjects could be taken the same day and dis- 
cussed together. Papers on purely technical subjects 
should go to the technical societies. 
Professor Ayrton, in reply to Mr. Swinburne, said the 
members had the matter of papers in their own hands 
for as pointed in the report of the Council, if they would 
only send in the papers early enough, the secretaries 
would be glad to group them in the way suggested. 
Referring to Professor Thompson’s remarks, he said he 
had often thought it would be an advantage to have 
another class of members in the shape of ‘‘ students,” 
who should hold meetings amongst themselves, 

Mr. A. P. Trotter said the Society was unique in 
many respects, and thought it was not desirable to have 
different = of membership. 

Dr. C. V. Burton agreed with Mr. Trotter, and said 
that even if Professor Thompson’s suggestion was 
adopted means should be provided that persons could be 
admitted into the Society without claiming any distinc- 
tion therefrom. 

Professor S. P. Thompson, referring to the communica- 
tions brought before the Society, said it was not neces- 
sary that all should possess great novelty. Descriptions 
of new arrangements of apparatus, of diagrams, and ex- 
hibits of modern instruments were of great interest to 
members. — ; 

The Chairman pointed out that at the early meetings of 








the Society exhibitions of instruments were frequent, and 





said the Council would be glad if instrument makers would 
send apparatus to be shown at any of the meetings. 

The meeting was resolved into an ordinary science 
meeting, and Messrs. W. R. Bower and E. Edsen were 
elected members. 

i Professor 8. P. Thompson, F.R.S., communicated a 

Note on Supplementary Colours” and showed experi- 
ments on the subject. As white light can be divided 
into pairs of ‘complementary colours,” so any cusoured 
light, not monochromatic, can be split up into pairs of 
tints ; these the author, for want of a better name, has 
called ‘‘supplementary colours.” For producing such 
colours two methods were used. In the first one a spec- 
trum of the coloured light was formed by a direct-vision 
spectroscope and recombined on a screen. By interposing 
@ narrow prism between the spectroscope and screen a 
portion of the spectrum was separated from the rest, and 
various pairs of supplementary colours thereby obtained. 

In the other method polarised light, a quartz plate, and 
a double-image prism, were used to form two patches of 
complementary colours. On interposing a coloured 
medium the patches became supplementary and varied in 
tint as the prism was rotated. The chief peculiarity of 
supplementary colours was the great variety of tints that 
could be obtained from a single medium ; permanganate 
of potash in dilute solutions being particularly rich in this 
respect. The author had also noticed that the eye was not 
very sensitive to orange-coloured rays. When experi- 
menting by the second method he had observed that with 
any composite light one of the supplementary patches 
could be got of a greyish hue, and the other nearly a pure 
spectrum tint. He thus unexpectedly verified Abney’s 
law that any colour could be produced by diluting some 
spectrum tint with white light. 

Captain Abney said it was very interesting to see the 
grey colour and the supplementary colours shown by the 
author. General Festing and himself had experimented 
on colour phenomena by methods quite different from 
that used by Professor Thompson, for they had matched 
colours by adding — to pure spectrum tints, 
until a match was produced. Greater purity of colour 
could be obtained in this way. 

A paper ‘‘On Modes of Representina Electromotive 
Forces and Currents in Diagrams,” by Professor S. P. 
Thompson, F.R.S., was postponed. 








A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888, 
By Mr. P. F. Morretay. 

(Continued from page 182.) 

A.D. 1791.—At page 353, chapter iii., of the first 
volume of Gmelin’s *‘ Handbook of Chemistry,” it is 
stated that during 1791, J. Keir showed, by immersing 
iron in a solution of nitrate of silver or fuming nitric 
acid, that many metals can be made to pass from their 
ordinary active state into a passive or electro-negative 
state and lose either wholly or for the most part their 


tendency to decompose acids and metallic oxides. (See 
also pages 367 and 370 of the same Chemistry.) 
A.D. 1792.—Valli (Eusebius), corresponding member 


of the Royal Academy of Sciences at Turin, publishes his 
‘*Experiments on Animal Electricity,” through which he 
is the first to demonstrate (Noad, “ Manual,’ ages 425, 
426) that when an arc of two metals, pewter me silver, is 
employed, the most violent contractions are obtained 
while the pewter is applied to the nerves and the silver to 
the muscles ; also, that of all metals, zinc when applied 
to the nerves, has the most remarkable power of exciting 
contractions ; and he observed that when a frog had lost 
its sensibility to the passage of a current it regained it by 
repose. In this connection, it may be added, that Aldini 
(a — alluded to at Galvani, A.D. 1786) showed the 
sibility of exciting contractions in a prepared frog by 
olding it in the hand and plunging its nerves into the 
exterior of a wound in the muscles of a living animal.* 
_ A.D. 1792.—Chappé (Claude), a French mechanician, 
introduced the semaphore, which he at first called a 
tachygraphe, from two Greek words meaning to write 
fast, but to which Mr. Miot, chief of one of the divisions 
of the War Department, gave the name of telegraph 
during the year 1793. Chappe had not long before de- 
vised a contrivance somewhat like that alluded to by 
Barthélémy (A.v. 1788), but it was not apparently brought 
into use. 
His semaphore consisted of an upright wooden pillar 
bearing a transverse beam which turned upon its centre and 
having at each extremity pivoted arms which were so 
worked, by means of rome A or levers, as to admit of 256 
distinct signals. The semaphores were placed upon high 
towers, about four miles apart on level ground, and even 
as much as ten miles apart upon intervening elevations, 
This bp put system of signals was presented by Chappe 
to the Assemblée Legislative, and was originally erected, 
during the month of August, 1794, upon stations between 
Paris and Lille, a distance of about 148 miles. One of the 
first sentences conveyed between the two places, by the 
Committee of Public Safety, end 13 minutes 
40 seconds, but it was not long aes despatches could be 
conveyed in two minutes’ time, and it was through 
Chappe’s pg that the news of the recapture of the 
city of Conde was conveyed to the Assembly shortly after 
the entry of the troops of the Republic.* 

4 See Lardner, ‘‘ Lectures,” 1859, vol. i, page 334. 

5 See ‘‘English Encycl.,” ‘‘ Arts and Sciences,” vol. 
viii., page 65; ‘‘ Johnson’s Encycl.,” vol. iv., page 757 ; 
“Penny Encycl.,” vol. xxiv., page 146; Shaffner, 
** Manual,” es 27, 45, and 48; ‘Sc. American Sup- 

lement,” No. 475, page 7579; “‘ Emporium of Arts and 


. 








iences,” vol. i., page 292, 
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A.D. 1793.—Dalton vgn Yo very able English natural 
philosopher, gives in his ‘‘ Meteorological Observations 
and Essays,” the result of the many experiments upon 
the electricity of the atmosphere made by him at Kendall 
and at Keswick during the seven years ending May, 1793. 
He proved, as Sir David Brewster expresses it, that 
the aurora exercises an irregular action on the magnetic 
needle, that the luminous beams of the aurora borealis are 
parallel to the dipping needle; that the rainbow-like 
arches cross the magnetic meridian at right angles, that 
the broad arch of the horizontal light is bisected by the 
magnetic meridian, and that the boundary of a limited 
aurora is half the circumference of a great circle crossing 
the magnetic meridian at right —- the beams per- 
pendicular to the horizon being only those on the magnetic 
meridian.¢ 
A.D. 1793.—Professor Hildebrand, of Erlang, makes 
important observations upon the influence of form and of 
substance upon the electric spark. He finds, among 
other results, that an obtuse cone with an angle of 
52 deg. gives a much more luminous spark than with an 
angle of only 36 deg. That the greater sparks are given 
by conical pieces of regulus of antimony and the least by 
tempered steel. Also, that when the spark is white by 
taking it with a metallic body, it will under the same cir- 
cumstances be violet taken with the finger ; that if the 
spark is taken with ice or water, or a green plant, its 
light will be red, and if it is taken with an imperfect 
conductor, such as wood, the light will be emitted in faint 
red streams.” ; 
A.D. 1794.—Read (J.) gives in his ‘Summary View of 
theSpontaneous Electricity of the Karth and Atmosphere,” 
the result of a very elaborate series of observations whic 
he continued almost hourly between the years 1791 and 
1792. Of 987 trials he found that 664 gave indications of 
positive electricity, and out of 404 trials made in one 
year the air was a electrical in 241, negatively 
in 156, and insensible in only seven observations. He also 
found the vapour near the ground, in the act of condens- 
ing into dew, always highly electric. ii 
fie made many observations upon the acme f of 
vegetable bodies, which were afterwards develo by 
Mr. Pouillet, and it was also Mr. Read who introduced a 
new hand-exploring instrument, as well as an improved 
fixed thunder-rod for collecting atmospherical electricity. 
These are described at page 608 of the eighth volume of 
the 1855 ‘* Britannica,’ 
A.D. 1794.—Mr. J. Churchman publishes his improved 
‘* Magnetic Atlas or Variation Charts of the whole Ter- 
raqueous Globe,” &c., which Sir John Leslie subsequently 
pronounced the most accurate and complete hitherto 
made. In this chart he refers his variation lines to two 
poles, one of which he places, for the year 1800, in lati- 
tude 58 deg. N., and long. 134 deg. W. of Greenwich, 
while the other pole is in lat. 58 deg. S. and long. 165 
deg. E. of Greenwich. He supposes the northern pole to 
revolve in 1096 years and the southern one in 2289 years 
(‘Encycl. Britannica,” 1857, vol. xiv., page 49).° 
A.D. 1794.—Reusser (or Reiser), of Geneva, addresses a 
letter tothe ‘‘ Magazin fiir das Nueste aus der Physik,” 
of Johann Heinrich Voigt, vol. ix., part i., page 183, 
describing the construction of a new ‘‘species of electric 
letter post” in the following words: ‘‘On an ordimary 
table is fixed, in an upright ition, a square board to 
which a glass plate is fastened. On this plate are glued 
little squares of tinfoil cut after the fashion of luminous 
anes, and each standing for a letter of the alphabet. 
‘rom one side of these little squares extend long wires, 
inclosed in glass tubes, which go underground, to the 
jlace whither the despatch is to be transmitted. The 
Sistant ends are there connected to tinfoil strips similar 
to the first, and, like them, each marked by a 
letter of the alphabet ; the free ends of all the strips are 
connected to one return wire, which goes to the trans- 
mitting table. If, now, one touches the outer coating of 
a Leyden jar with the return wire, and connects the inner 
coating with the free end of that piece of tinfoil which 
corresponds to the letter required to be indicated, sparks 
will be produced, as well at the near as at the distant 
tinfoil, and the correspondent there watching will write 
down the letter... ..” : ; 
Reusser also suggested calling the attention of the 
correspondent by firing an electrical pistol ty oe the 
spark; to him, therefore, belongs the credit of having 


first suggested the use of a special call for the tele- 
raph.' 


A.D. 1794.—Professor Boeckmann improves upon Reus- 
ser’s idea and does — with the thirty-six plates and the 
seventy-two wires which the latter is believed to have em- 

loyed, by using, as Dr. Schellen expresses it (“‘ Elec. Mag. 
el.,” 1850, page 46), ‘‘the sparks passing at the distance 
station, using only two wires, through which first one, and 
then after certain intervals, more sparks are combinedly 
uped” in a way to indicate particular letters. Like 
Poeun, he makes use of the pistol as a call signal.¥ 

® See ‘* Aurora Borealis,” immediately following a.p. 
1683, also Noad, ‘* Manual,” page 534, | 

7 See “ Encyel. Britannica,” vol, viii., 1855, pages 544, 


545. 

8 See “ Phil. Trans.” for 1794; Cavallo, ‘‘ Nat. Phil.,” 
Philad., 1825, vol. ii., page 220; ‘‘ English Encycl.,” ** Arts 
and Sciences,” vol. iii., page 805. ‘fi ‘ 

® See Chure ae. ** Letters to an, ” Philad. ; 
Harris, ‘* Rud. .»” part iii., page 101. 

0 See Vail’s “‘ History,” 121 ; Shaffner, ‘‘ Manual,” 

183, 134; Forster’s ‘‘ Bauzeitung,” 1848, page 28 ; 
td. Highton, page 38; Sabine, pose 11; ‘* Appleton’s 
Encycl.,” 1871, vol. xv., Bago 335; Reiser, “Der El. 
Wiirfel,” Gotha, 1791; ‘‘Comptes Rendus,” tome, vii., 
for 1838, page 80. ; F 

11 See Zetzsche, ‘‘Geschichte der Elektrischen Tele- 
graphie,” page 32; Boeckmann, ‘‘ Versuch uber Tele- 
graphie und Telegraphen,” 1794, page 17, 





A.D. 1794.—Edgeworth (Richard Lovell), an able 
English mechanical philosopher, better known as the 
father and literary associate of Maria Edgeworth, intro- 
duces his tellograph (contraction of the word telelograph) 
“a machine describing words at a distance,” which origi- 
nated in a wager relative to the prompt transmission of 
racing news from Newmarket to London. It consists 
merely of four pointers, in the form of wedges or isoceles 
triangles, placed upon four ree vertical posts, and 
the different positions of which are arranged to represent 
letters and numbers. 

Mr. Edgeworth claimed to have made experiments, as 
early as 1767, with an ordinary windmill, the arms and 
sails of which were arranged in different positions to indi- 
cate the several letters of the alphabet.!2 

A.D. 1795.—Lord George Murray, of England, submits 
to the Admiralty hissix-shutter telegraph, an improvement 
upon Chappe’s original plan. Each of the six octagonal 
shutters was made to turn inside of two frames at different 
angles upon its own axis, thus affording the means of 
giving sixty-three separate and distinct signals. By its 
agency, information was transmitted from London to 
Dover in seven minutes, and it fully answered the pur- 
poses of the Admiralty till the year 1816, when it was 
superseded by the semaphore of Rear-Admiral Popham. 
This method was, however, useless during foggy-weather, 
when relays of horses had to be employed for conveying 
the news.}8 

A.D. 1795.—Salvé (Don Francisco), a distinguished 
Spanish physician, reads a memoir before the Academy of 
Sciences of Barcelona, from which the following is ex- 
tracted. ‘‘. . . . With twenty-two letters, or even with 


h | eighteen, we can express with sufficient precision every 


word in the language, and, thus, with forty-four wires 
from Mataro to Barcelona, twenty-two men there each to 
take hold of a pair of wires, and twenty-two charged 
Leyden jars here, we could speak with Mataro, each man 
there ss a letter of the alphabet and giving 
notice when he felt the shock. . . . It is not necessary to 
keep twenty-two men at Mataro nor twenty-two Leyden 
jars at Barcelona, if we fix the ends of each pair of the 
wires in such a way that one or two men may be able to 
discriminate the signals. In this way six or eight jars at 
each end would suffice for intercommunication, for, of 
course, Mataro can as easily speak with Barcelona as 
Barcelona with Mataro .... or the wires can be rolled 
together in one strong cable... . laid in subterranean 
tubes, which, for greater installation, should be covered 
with one or two coats of resin.” 

He is said to have approved of the use of luminous 
panes as indicated by Reusser; to have also suggested, 
as early as December 16, 1795, the idea of a submarine 
telegraphic cable carrying several conductors, and to have 

roposed, at the same period, the laying of one between 

arcelona and Palma in the island of - Shag 

In 1798, Salvé constructed a single wire telegraphic line 
between Madrid and Aranjuez, a distance of 26 miles, 
through which the signals were transmitted in the shape 
— from Leyden jars. This is the line which is 
credited to M. L. de Bétancourt, a French engineer, by 
Alexander Von Humboldt, in a note at page 14 of Gauss 
and Weber’s ‘ Resultate,” &c., for the year 1837. 

On May 14, 1800, and on February 22, 1804, Salvé com- 
municated to the Academy of Sciences at Barcelona two 
oes on “‘ Galvanism Applied to Electricity,” wherein 

e shows that a cheaper motive power is produced by the 
electricity of a number of frogs, and proposes a telegraphic 
apparatus in conjunction with the voltaic column which 
is illustrated and described at pages 224 and 225 of 
Fahie’s “‘ History of Telegraphy.” From the latter the 
following is taken: ‘‘ This illustrious Spanish physician 
(Salv4) was therefore the first person as attempted to 
apply electricity dynamically for the purpose of tele- 
graphing. It is, says Saavedra, not without reason, I 
must confess, notwithstanding my cosmopolitan opinions 
on scientific questions, that the 7, dhe Nold Salva to be 
the inventor of electric telegraphy. With documents as 
authentic as those which I have seen with my own eyes in 
the very handwriting of this distinguished professor 
(which documents are at the present moment to 
in the library of the Academy of Sciences at Barcelona) it 
is impossible for any author to henceforth deny, even if 
others did precede Salv4 in telegraphic experiments with 
static electricity, that no one p ed him in the appli- 
cation of the docile electro-dynamic fluid to distant com- 


munications, ”!4 

A.D. 1795.—The telegraphs of the Rev. J. Gamble, 
chaplain to the Duke of York, consisted either of five 
boards placed one above the other or of arms pivoted at 
the top of a post upon one axis, and capable of producing 
as many signals as there are permutations in the number 





12 See Edgeworth’s ‘‘ Letter to Lord Charlemont on the 
Tellograph,” also his ‘‘ Essay on the Art of Conveyin 
Secret and Swift Intelligence, ” Dublin, 1797, republish 
in vol. vi., of the ‘Trans. of the Royal Irish Academy ;” 
ns Encyl.,” New York, 1871, vol. xv., page 


13 See “English Encyclopedia,” ‘‘ Arts and Sciences,” 
vol. viii., 66; Tomlinson’s “‘Telegraph ;” Turnbull, 
“El. Mag. Tel.,” 1853, page 18 ; *‘ Penny Encycl.,” vol. 


Xxiv. page 147. 

4 See ‘Comptes Rendus,” Séance, 1838 ; Memorial of 
Joseph Henry, 1880, page 224; Ed. Highton, “The El. 
Tel.,” 1852, pages 38 and 43; Appleton’s “‘ Encyclopeedia, ” 
1871, vol. xv., page 335 ; De Bow’s ‘“‘ Review,” vol. xxv., 
page 551; Voight’s ‘‘ Magazin,” &c., vol. xi., part iv. 
pose 61; ‘Sc. Am. Supp.,” No. 547, page 8735, and 

0. 384, page 6127 ; Biography in Saavedra’s ‘‘ Revista,” 
&c., for 1876; Noad’s ‘‘Manual,” pages 747 and 748; 
Shaffner, ‘‘Manual,” page 135; Turnbull, ‘El. Mag. 
ig 1853, pages 21, 22, and 220; Du Moncel, ‘‘ Exposé,” 
yo). iii, 


found |g 





five, all the combinations being possible at equal angles of 
45 deg. His doubts as to the practicability of employing 
electricity ‘‘as the vehicle of information ” are fully ex- 
pressed at page 73 of his ‘‘ Essay on the Different Modes 
of Communication by Signals,” &c. London, 1797.% 

A.D. 1795.—Garnet Gohn} proposes a telegraph con- 
sisting of only a bar moving about the centre of a circle 
upon which latter the letters and figures are inscribed. 
By placing corresponding divisions, by means of wires, 
before the object glass of the telescope, the coincidence of 
the two radii or of the arm would point out the letter 
intended to be repeated. This plan, however, proved 
impracticable for long distances, and naturally did not 
come into use. 'é 

AD. 1795.—Wells (Charles William), a physician, 
native of South Carolina but Jeastininn in England, and 
an F.R.S., publishes in the ‘‘ Philosophical Transactions ” 
a paper on the influence which incites the muscles of 
animals to contract in Galvani’s experiments. Therein, 
he is the first to demonstrate that voltaic action is pro- 
duced through charcoal combined with another substance 
of different conducting power, and this he does by causing 
noticeable convulsions in a frog through the combination 
of charcoal and zinc (see ‘‘ Encycl. Met.,” vol. iv., pa 8 
220, 221, for the experiments of both Dr. Wells an Tr. 
Fowler). 

Fahie states that Davy subsequently constructed a pile 
which consisted of a series of eight glasses containing 
well burned charcoal and zinc, using a red sulphate of 
iron solution as the liquid conductor. It is said, this 
series gave sensible shocks and rapidly a water, 
and that, compared with an equal and similar series of 
silver and zinc, its effects were much stronger.'7 

A.D. 1797.—Pearson (George), English physician and 
chemist, communicates to the Royal Society a very in- 
teresting paper entitled ‘‘Experiments and Observa- 
tions made with the View of Ascertaining the Nature of 
the Gas produced by passing Electric Discharges through 
Water; witha Description of the Apparatus for these 
Experiments.” 

An abstract of the above appears in the “‘ Philosophical 
Transactions” for 1797, and a full transcript Of it is to be 
found in ‘‘ Nicholson’s Journal,” quarto, vol, i., pages 
241, 248, 299-305, and 349-355. 

A.D. 1797.—In the ‘‘ Reichsanzeiger,” a German publi- 
cation, No. coxxii., it is said that a certain rson 
having an artificial magnet suspended from the wall of his 
study with a = of iron adhering to it, remarked for 
several years, that the flies in the room, though they fre- 
quently placed themselves on other iron articles, never 
settled upon the artificial magnet.18 

A.D. 1798,—Perkins (Benjamin D.) is given an English 
patent for the purpose of curing aches, pains, and 
diseases in the human body by drawing electrified metals 
over the parts affected. is metallic tractors, originally 
introduced from America, and consisting of an alloy of 
different metals, awakened much curivsity, both in Eng- 
land and on the Continent, and were successfully used by 
Dr. Haygarth and others, as related in the article 
** Somnambulism” of the ‘‘ Encyclopaedia Britannica.” 


(To be continued.) 





Exectric Licntine 1x Norway.—The application of 
electricity is spreading with wonderful rapidity even in 
the remotest parts of the world. At Hammerfest, the most 
northerly town in the world (70 deg. 39 min. 15 sec. north 
a electric lighting has been adopted, both for 
public and private lighting, having been introduced into 
almost every house. During the rn are nights, ex- 
tending over sixty-six days, great calls are of course made 
upon the electric light, but it seems to work exceedingly 
well ; the motive power is supplied by a waterfall in the 
neighbourhood, which hardly ever freezes. 


DkEATH OF A CENTENARIAN ADMIRAL.—The death is 
announced at Emsworth on Saturday, the 13th inst., of 
Admiral of the Fleet Sir Provo Wallis, at the age of 101. 
ir Provo was born in 1791, and entered the Navy in 
1804. In 1851 he became rear-admiral, vice-admiral 
in 1857, admiral in 1863, and Admiral of the Fleet in 
1875. He served on board the Cleopatra in 1810 at the 
capture of Guadaloupe, for which he received a medal, 
and was lieutenant of the Shannon when she captured 
the American frigate Chesapeake in 1813. Afterwards he 
commanded the vessel, the captain having been seriously 
wounded and the senior lieutenant killed. For this he 
was promoted, and especially thanked by the Admiralty. 
During the Mexican War with France in 1838-9 he served 
off Vera Cruz, for which he received the thanks of the 
Bristol merchants for protecting their interests. The 
deceased admiral commanded the Warspite during 
the French-Morocco war, 1844, receiving the thanks of 
Her Majesty’s Ministers on his judicious arrangements 
with the Prince de Joinville. As senior officer on the 
coast of Syria during the civil war, 1845, a medal with 
three clasps was bestowed upon him. From 1847-51 he 
was aide-de-camp to the Queen. In 1860 he was created 
K.C.B., and G.C.B, in 1873. 





15 See article ‘‘Telegraph” in Tomlinson’s ‘‘Cycl. of Use- 
ful Arts; ‘*Penny Eneycl., ” vol. xxiv., pages 147 and 148; 
“English Encycl.,” ‘‘ Arts and Sciences,” vol. viii., 


page 66. , 
'® See ‘Emporium of Arts and Sciences,” Philad., 
1812, vol. i., page 293. 

17 See Wells’ biography in ‘‘ English gr een 
vol. vi., page 631; ‘‘ Phil. Trans.” for 1795; Fahie’s 
‘* History,” &c., pages 201 and 202. 

18 See Cavallo, ‘‘ Experimental Philosophy,” 1803, 
oe iii., page 560, or the 1825 Philad, Ed., vol, ii., page 
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eee: aes PATENT 
ComPILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1888—1888, 


The number of views given in the ificati fs stated 
rip pt he omy price a Se mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
— of wee may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either art scene or pent, enclosing 
amount of price and postage, addr to H. BR LACK, Esq. 
The date of the advertisement of the eptance of a complete 
SS is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement he t let t y 


t @ ip Spectr, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


16,565. E. A. Charles and G. Babillot, France. 
Steam Boilers. (8d. 5 Figs.) September 29, 1891.—This 
boiler consists of a collection of compound tubes divided into 
vertical sets, each tube comprising an outer heating tube c and an 
inner tube b. The outer tubes are connected at their ends by 
tubular riveted connections d. The lowest tube, @, of each of the 
vertical sets communicates below with a transverse collector e, 
and above with a similar transverse collector f, by means of 
copper pipes w. This collector / is riveted to the ends of several 
water and steam reservoirs g, h, whichare arranged horizontally 
above the tubes c, and which communicate at their other ends 
with pipes connected to the pipe a to enable several sets of pipes 
to be connected in pairs by means of suitable valves. The central 
reservoir g is connected with two drying coils j, j arranged upon 
each side, by two pipes y, the coils j, j being afterwards connected 
to the steam pipe V, which is provided with a safety valve and 
steam stop valve. The reservoirs also communicate by vertical 








pipes ¢ with the lower collector e, which is provided with valves 
for feeding the boiler with water. The whole apparatus is in- 
closed in a sheet metal case containing an ashpan 2, firegrate, the 
firebox and smokebox 7, 8, and chimney 7. On one of its ends are 
fitted doors for the ashpan and smokebox, and at its other end the 
vertical pipes t, the firebox door and soot doors at the bottom. The 
boiler is first filled with water to the proper height, and the fire 
being active the flame first ascends between the sets of inclined 
tubes ¢ below the reservoirs and drying coils. The outer tubes of 
these series are, therefore, directly heated. The gases then pass 
into the firebox, where combustion is completed, and they then pass 
through the inner tubes to the smokebox, and thence to the 
chimney. The steam formed rises to the upper part of the boiler 
and fills the reservoirs, taking with it a certain quantity of water 
which passes down the vertical pipes to the lower collector, where 
it mixes with the constantly entering feed water. (Accepted 
January 20, 1892). 


21,153. T. Brown, Des Moines, County of Polk, 
Iowa, U.S.A. Furnace Grates and Mechanism for 
Feeding them. (8d. 3 Figs.] December 4, 1891.—According 
to this invention a screw conveyer is operated within a conduct- 
ing boxing provided with an opening in its lower end for the ad- 
mission of the fuel, together with means by which the conveyer 
may be operated, the boxing surrounding the conveyer having 
communication with the grate. The grate is of conoidal form, in 
the apex of which is an opening at which opening the boxing is 
located, and through which the fuel elevated by the conveyer is 
delivered upon the grate. A dead plate is arranged near the 
lower circumference of the grate having a number of teeth, which, 

















when the grate is rotated upon its axis in conjunction with the 
ends of the grate bars, serve to comminute the clinkers before the 
latter are aaeuee in the ashpit. The fuel being first placed in 
the receptacle 17, and entering the opening in the lower end of 
the conductor, is fed by the conveyer to and through the opening 
in the apex of the grate, and from thence falls toward the dead 
plate along the inclined grate bars, being meanwhile in process of 
combustion. The operator by moving the shaker-rod laterally 
rotates the grate upon its pivot at the apex, and the ends of the 
dead plate teeth 23 in conjunction with the teeth of the grate 
bars serve to comminute the products of combustion before depo- 
sition in the ashpit. (Accepted January 20, 1892). 

21,273. W. P. Thompson, Liverpool. (M. Morterud, 
Christiania.) Steam Winches. [6d. 8 Figs.) December 5, 
1891.—The object of this inventicn is to provide means whereby 


tbe steam may be more economically utilised in steam winches 
and cranes. This is effected by arranging, between the two 
cylinders, a valve or valves, and connecting these valves with the 
steam chests of the cylinders, so that the cylinders mag both be 
charged with live steam or only one with live and the other with 
exhaust steam from the first cylinder. A six-way cock is shown, in 








the housing of which is a steam port I for one cylinder, and a 
steam port I! for the other, U and U! being the corresponding 
exhaust ports, D the channel for live steam, E the exhaust pipe. 
The cock ly has three ways a, b, c, one of which, a, connects 
in one position (Fig. 4) both exhaust ports U, Ul with the main 
exhaust pipe E, but in another = ear (Figs. 1 and 5) it connects 
only one of the exhaust ports U! with the main exhaust pipe E. 
The channel c connects, in the first case, the boiler steam pipe D 


















































with both of the steam ports I, I!, leading to the cylinders (Fig. 2), 
but in the other case only with one of the steam ports I (Figs. 1 and 
3), the channel b connects, in this instance, the exhaust port U 
with the steam ports I!, while in the other instance it is out of 
communication with any of the channels in the cock housing. 
When steam is to be shut off entirely, the cock is turned so that 
the part o will cover the live steam channel D. (Accepted 
January 13, 1892). 


21,073. P. Ferguson and W. Y. Fleming, Paisley, 
and G. Dixon, Bolton. Steam es. [lld. 14 Figs.] 
December 3, 1891.—This invention relates to engines of the type 
in which the cylinders are connected to a crank-pin by a trian- 
gular T-shaped connecting-rod, and wherein the piston-rods are 
connected to theextremities or other parts of the base of such 
connecting-rod, and the apex of the latter embraces the crank- 
pin. In the case of an inverted compound engine with two 
cylinders G and I, the cylinders are mounted on standards F. 
The pistons U are provided with trunks J which pass through 
stuffing-boxes V, and are constructed with the centre cham- 
bers W, in which are mounted concave blocks X, and be- 
tween which the ball-jointed ends K of the links L are disposed. 
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The blocks X and the links L are secured in the pistons by the 
screw Z attached to the rod A?, In case the ball-jointed end K 
of the links L wear, the slack can be taken up by reducing the 
thickness of the washer B2, and —— down the screw Z on 
the end of the rod A?. The lubrication of the ball-jointed end K 
of the links L is effected by providing the hollow rod A2 with the 
hole C*, through which the lubricant passes from the oil cup D2. 
As the lubricant is delivered from the oil cup D2, it passes down 
the hole C? in the rod A2, and drops through the oblong hole in 
the inclined block. The hole J is made oblong to allow of the 
free flow of lubricant in whatever position the inclined block 
assumes. (Accepted January 13, 1892). 


ELECTRICAL APPARATUS. 


1804. G. F. Redfern, London. Electric Motors. 
(8d. 2 Figs.) January 31, 1891.—This invention relates to an 
improved arrangement of shunt for electric motors. The con- 
ductor A shows the primary coil of the armature; d are the coils 
of the field-magnets fed by the secondary coil a; R is a regulating 
resistance interposed in the circuit of the field-magnets. The 
bridge 1,2 is common to both circuits. In order to start the 








motor, the connection 1, 2 is opened, the primary current then 


pave successively through the coils d ‘of the field-magnets and 
th armatures. The resistance to conduction offered by the 
coils d of the field-magnets prevents the current from being too 
great at first, and by reason of the auto-induction of these coils, 
the current reaches its full strength by degrees. The important 
jeer of the arrangement is the fact that the coils d are 

rought in single divisions from the circuit of the primary current 
into that of the exciting current. While the machine is running 
the arm K stands on the circuit-closing surface 7, and yam ped 
current then takes the direction I, A, II, cut off with | safety 
connection §, III, coil of the relay E, armature m of the same, 
binding screw 2, n, into R arm K, andIV. The second circuit is 
composed of a, d, d,6, R,7, k, p, a If the current fails the 
armature m falls, and the connection at 2 is interrupted. This 
is necessary in order to prevent the current from jing through 
the armature when at rest, or when the current is not required. 





To permit the electro-motor to go on, the arm K, which has a 
circular motion in the direction of the arrow imparted to it, lifts 
the armature m by pressing on the spring f, thus a the 
circuit at x The current now takes the direction I, A, II, 8 
Ill, E, m, z, n, p, a,d, d, R, IV, Thelever K being now moved 
to the circuit-completing surface I, the division of the coils d is 
shunted into the special circuit a, d, 1, K, p, a. The rest of the 
divisions of coils of the field-magnets, together with the resistance 
R, remain at the same time in the primary circuit. A further 
movement of the lever K to the circuit-closing surface 6 causes the 
whole of the coils of the field-magnets to he shunted by degrees 
into the circuit of the exciting current, thereupon the resistance 
R is shunted out of the primary conductor. Finally the lever K 
is shifted to the driving current surface 7, where it can be screwed 
tight. (Accepted January 20, 1892). 


GUNS, &c. 


3434. A. Noble and C. H. Murray, Newcastle-on- 
Tyne. Apparatus for Working Disapp Guns. 
(1s. 1d. 8 Fiys.] February 25, 1891.—The gun ¢ is carried by its 
trunnions in bearings at the i ends of the levers d, which are 
fixed to an axis having its bearings upon the structure; the 
lower ends of the levers d are connected by rods with plates 
upon which springs g abut. The breech of the gun is connected 
by links h, h with curved racks ¢, movable along guides j, fixed to 
the structure. The levers d and links h moving round theie 
pivots permit the gun to rise to the firing position and descend 
to the loading position, the compression of the springs g being 
such as to approximately counterpoise its weight in every posi- 
tion. To raise and lower the gun the compression of one set of 
springs g is increased or diminished by turning a handwheel k, 
which, operating through a suitable train of wheels, turns « 
pinion k geared with teeth formed on the periphery of a screw 
nut which is able to turn in a support k6. The nut turns upon a 
screw k?, which cannot rotate, and is fixed tothe plate. This 
plate 48 is the abutment for the springs g and can be moved to 
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and fro along the spring case. The recoil on firing is resisted by 
the rod J furnished with a piston, and the crosshead at its upper 
end is jointed to the levers d. The cylinder m, which can rock 
on trunnions ml, is provided with a reservoir chamber to 
contain a sufficient store of liquid and is closed at the top by the 
unpacked ring. The piston has notches in it which are part ally 
filled by inclines within the cylinder, leaving a water way suitably 

tracted in every position of the piston to moderate the speed 
of the gun in recoil. The training of the gun is effected by turn- 
ing a handwheel which operates a pinion engaged with the ring 
of teeth upon the ring rail. The required angle of elevation for 
the gun when in firing position is given by the handwheels o and 
p; the greater part of the movement is made by the wheel p, 
the other wheel being within reach of the man who aims, and 
being used for making the final adjustment. The gun and me- 
chanism are inclosed by a roof c2 formed by the upper part of the 
structure c, the roof having an opening through which the gun 
tises to fire. (Accepted January 20, 1892). 


1582. L. Silverman, Crayford, Kent. Breechload- 
4 dnance. (8d. 2 Figs.) January 28, 1891.—A is the 
breech of thegun, Bis a head, bearing against the segments C of 
the breech-block which are adapted to move inward radially from 
their present position, so that the threads C' may be disengaged 
from threads A! in the breech. D is a conical plug fitting into 
aconical recess in the segments C and is provided with four 
grooves D' upon its surface engaged by four ribe C? in the seg- 
ments, one rib being provided upon each segment. Upon a ring 
G screwed to the breech of the gun are lugs F! carrying aspindle 
E and supporting a bracket H arranged to be rotated about the 
spindle G in order to take the breech-block into or out of the 
breech of the gun. The bracket H is formed with a cavity H! and 
carries a spindle I which is parallel to the spindle G and is fitted 
within the cavity with an arm I', the end of which enters and bears 
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upon both sides of a recess D2 ina tangs D3 which extends 
from the rear of the coned plug as shown. The lower end of the 
spindle I has a lever I2 secured to it by which it may be rotated. 
The arm I! on the spindle I enters suitable recesses in the coned 
plug and in one of the segments C. A firing-pin K is contained 
within a hollow stem B! in which it may be moved in the direction 
of its length. The firing-pin K is provided witha helical spring K!, 
one end of which bears uvon a collar K? formed upon the firing- 
ae and the other end of which bears upon a collar B? screwed 
nto the end of the hollow stem B! and forming a guide for the 
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rear end of the firing-p'n. M is a sear pivoted upon the pin L 
and is subject to the action of a spring M!. Below the sear M is a 
safety sear M4 provided with a toe M® which passes through a slot 
in the bracket H into the path of a semicircular locking-piece P 
which is provided in the cavity of the bracket H. The sear M4 is 
aleo provided with a spring similar to that of sear M, the action 
of these aprings being to force the sears, at the proper time, into 
engagements with the recess K§ carried by the projection K5, The 
arm I? is locked by means of the spring detent Q which forms part 
of the grip lever a to a claw-headed bolt R screwed into the 
breech. (Accepted January 20, 1892). 


MISCELLANEOUS. 


20,440. W. P. pany Foe Liverpool. Producing 
Tubes or Cylinders of Glass. (8d. 3 Figs.) November 
24, 1891.—This apparatus consists of a containing vessel A formed 
with an annular chamber @ to receive molten metal, the raised 
central boss being carried above the level of the outer wall of 
the vessel (Fig. 2), and having a central ane eto permit the 
delivery of air to the hollow body being formed. The vessel A is 
arranged in connection with supply pots C inclosed in one or more 
chambers B and arranged so asto deliver directly into the vessel. 
The floor of the chambers B is extended from one chamber to the 
other, and is furnished with an opening D fashioned to permit the 
insertion of the vessel A into it from below, and to cause theinner 
wall of the chamber a@ to come flush with the overhanging walls 
of the opening D. For conveni of ipulation the vessel 
A is mounted upon the enlarged top of a vertically movable 
column E (Fig. 2) externally threaded, and grooved to receive a 
guiding pin e which projects into the groove, after passing 
through a supporting base F. Meshing with the threaded por- 
tion of this standard E is a handwheel G, by which the rise or 
fall of the standard is regulated. The column is provided with a 





central opening g, which forms a continua'ion of the central passage 
c of the vessel A. The knob k of the bait I is secured within the 
—- J, which is lowered carefully until the depending skirt / 
dips into the molten metal of the vessel A, where it is allowed to 
remain sufficiently long to cause the bait I to become united with 
the molten metal. It is then drawn up ata suitable speed, the film 
of glass being drawn up with it, following the depending skirt 
of the bait I. During such elevation air is forced in through 
a pipe, and the passages g,c to the interior of the body being 
formed, and consequently the glass film is enlarged until the 
i di ter is r d, whereupon the pressure of air is 
reduced to prevent further enlargement, but is maintained at the 
roper point to insure the maintenance of the size determined. 
The cylinder rising, exposes the glass to the atmosphere, causing 
it to become set and to possess sufficient rigidity to draw up after 
it the film of metal —— to continue the formation of a 
cylinder of any required length, which when attained the upward 
movement of the cylinder is accelerated, rendering the film suscep- 
tible of easy breaking. The blowpipe is provided with a check 
valve M closiug against the inflowing air to prevent the heated air 
from being forced back. (Accepted January 20, 1892). 


4109. W. Burton, Bilston, Staffs. Presses for 
Forming up Sheet Metals. (8d. 3 Figs.) March 7, 1891. 
—This invention has for its object improved means of putting and 
maintaining the pressure on the ro plate, and of raising it 
on the return of the punch. is an overhead crankshaft, 
catried in bearings in the framing B, anc imparting through the 
medium of a connecting-rod C vertical mution to a head D mov- 
ing in guides fixed to the framing. The block E, which carries 
the pressure — is suspended by four knee levers a, b, the 
upper extremities of which are pivoted to the framing at d, and 

he lower extremities to the block Eat f. The pins at the front 
of the press are connected respectively with the corresponding 
pins at the back by bars 7, formed each in one length with the 
opposite pins on the same side of the press. Tappets j are formed 
on the moving head D in position as shown, to catch and raise the 
rollers as the head is lifted, and thus draw inwards the pivoted 
joints ¢ so ag to move the arms @ and 0 of each knee lever into an 
angular position with one another, and so raise the block E. As the 
rollers g, which are carried to turn on pins A fixed to the levers, 
are moved inwards they pass into the slotted openings & in the 
head, which are formed to allow of the inward movement of the 
bars talso. The head descendlng again, the weight of the block 








E and pressure plate which it carries tends to draw the knee 
levers a, b back again into their straight position, which would 
be done but for the plate coming down upon the blank. When 
the blocks and plate cease to fall of their own weight, shoulders 
l forming the upper side of the slots k press against the rollers 
and force them outwards until the knee levers are each brought 
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into line, and the plate thus pressed tightly on tothe blank. As | [ 


the head D continues to descend, vertical surfaces of the head 
pass down between the rollers, thus preventing the knee levers 
from moving inwards, they being stopped from opening outwards 
by a projection n on the framing. An unyielding pressure is 
thus maintained on the plate. (Accepted January 20, 1892). 


829. G. Rose, Glasgow. Apparatus for Burning 
Hydro-Carbon or other Oils for Heating and Light- 
ing Purposes. (8d. 13 Figs.) January 16, 1891.—This inven- 
tion relates to apparatus for burning oils in the form of spray or 
vapour for heating, lighting, &c. A rivet-heating furnace A has 
fitted on its top an automatic heating apparatus, consisting of a 
tank C divided into two compartments by a horizontal partition 
D. The uppercompartment is for oil and the lower compartment 
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is for water. F is the oil pipe leading tothe burner F!. G is the 
water pipe leading to the oa coil, within the sur- 
rounding casing H. Eis a pressure pipe, leading steam from the 
coil to the water compartment of the tank C, so as to maintain a 

ressure therein. I is the usual filling plug. J is a small shoot 
or filling in rivets to the furnace. J! is the funnel broken off. 
A furnace of this construction is self-contained and automatic in 
its action when once s' (Accepted January 20, 1892). 


4024. H, P. Fenby, Leeds. Hydraulic Distribut- 
ing Valves. [8d. 13 Figs.) March 6, 1891.—This invention 
relates to improvements in valves for controlling the flow of liquids 
under pressure, and is also applicable to compressed air or gas. 
The body of the valve B is made with a hole in the smaller part of 
which fits a piston. In the enlarged part of the body is a port 
which serves to admit the fluid to the valve, while a similar port 
is provided in the smaller part of the chambered hole in which 
the piston fits, such port forming the exit for the fluid which 
thence passes to the machine to be actuated. A little distance 




















beyond this exit port the body of the valve is again chambered 
out, and situated in this enlaryed part is the exhaust port, which 
carries off the fluid after it has done duty in the machine. Pack- 
ing rings c, care placed so as to face the fluid pressure in the 
valve, and are firmly gripped in their places by the screwed 
glands, thus making a fluid-tight joint. Leakage is prevented 
from the port A to port B by the packing ring d situated in the 
middle of the piston. The two fixed packing rings ¢, c do not 
come in contact with any obstructions, merely working in contact 
with the smoothed burnished exterior of the piston or ram. (Ao- 
cepted January 13, 1892). 


21,149. C. L. Hett, Brigg, Lincolnshire. Percus- 
sion Turbines. (6d. 3 Figs.) December 4, 1891.—This in- 
vention relates to the automatic regulation of percussion turbines 
constructed in accordance with Patent No. 20,708, a.p. 1889. The 
spear A and nozzle B are for regulating the flow of water to the 
revolving wheel. C is the hydraulic cylinder and D the piston. 
E is the lar valve cc ted by the rod F and lever G to the 
ee governor H. The governor is driven by a belt from 
the spindle of motor. J is a passage for admitting water under 
pressure fromthe main. K and L are ports for admitting and 
allowing the escape of water to and from the hydraulic cylinder. 
Misthe exhaust port. Assuming the motor to be running at its 
normal speed the governor holds the valve E in the position 








shown in the drawing, and the piston is in equilibrium and sta- 
tionary. If the speed of motor varies the governor either rises or 








falls, moving the valve E, which admits water under pressure to 
one or other side of the piston as the case may be, at the same 
time opens to the exhaust pipe and allows water on the opposite 











side of piston to escape. The piston and spear move and admit 
or cut off water to the motor until the normal speed is recovered. 
(Accepted January 13, 1892). 

4085. R. A. Norman, Sheffield. Grinding Mills. 
6d. 3 8.) March 7, 1891.—A single-runner mill consists of an 
outer casing A, secured upon a strong base B, with standards to 
support the driving shaft C of the runner D, which is securely 
fixed upon the shaft. A stationary grinding block E is provided 
with means for adjusting it. The runner D is secured upon the 
axle C. It is of the same width as the runner and fits sideways 
into the interior of the casing on the downward running side of 
the runner D, its back E! bearing either against the casing or 
against a wood backing F, interposed between the block and the 
casing for the purpose of deadening the sound. The grinding 
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face of the shoe is of a segmental form, inclosing about one 
quarter of the a goad of the runner, The intermediate space 
between the face of the shoe and that of the runner diminishes 
from the top to the bottom, and the distance between the two 
grinding faces can be adjusted by shifting the shoe E by a wedge- 
shaped slide block G, placed underneath it, and moved by ascrew 
H, turned by the handwheelI. The material to be ground is fed 
into the mill through a hopper J, from which it drops between 
the grinding faces of the runner and shoe. A scraper is provided 
to keep the runner clean, and an outlet for the ground material 
to drop through. (Accepted January 13, 1892). 


4391. T. C. J. Thomas, London. Manufacture of 
Glass. (8d. 2 Figs.) March 11, 1891.—The object of this in- 
vention is to collect and re-use the oxygen that escapes from the 
surface of molten glass. A glass pot 1 charged with frit is 
heated in a glassfurnace 2. When the cover 2* and pipe 4 are 
inserted in place, the oxygen is turned on, which, after escaping 
from the pipe 4, rises up through the molten glass, burning out 
































all carb tters, and removing impurities whi i 

the surface, and are skimmed off wnen oe prone gen ing 
The oxygen then passes from the surface of the molten glass, 
through the pipe 6, to the gasholder 7, for subsequent use. 8 is 
a gas 3 pom having itssuction in connection with the gasholder 
7, and its delivery when the cock 8¢ is open, in connection with 
the supply pipe 4, and acting to force oxygen into the molten 
frit from the gasholder 7. (Accepted January 20, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AREA OF CANADA.—The total area of the Dominion of 
Canada is en at 3,456,383 square miles. In this 
estimate 140,736 square miles are assigned to water and 
3,315,647 square miles to land surface, 
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SLOW -SPEED STEAM DYNAMO. 
(For Description, see Page 285.) 
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NOTES FROM AN ENGINEERING 
LABORATORY. 
By J. Hupson Beare. 
Exastic Tests oF Iron AND STEEL. 

WE have published at various times results of 
experiments carried out in the engineering labora- 
tory, University College, London. We propose to 
give some further experimental notes. For the 
purpose of enabling the students themselves to 
determine the elastic constants of the ordinary 
materials used by engineers, a series of standard 
specimens are prepared and kept in use. © It 
happened that at the close of the session 1888-9, 
these sets of standards had got to a low ebb through 
accidental overstrainings, &c., and it was decided 
by the writer at the beginning of the next session | 
(1889-90) to test all the old specimens to destruc- | 
tion, and to prepare an entirely new set of standard | 
pieces. These during the session just named were 
tested for the first time by the students, under 
the supervision of the present writer, and it is here | 

roposed to give a summary of the results obtained. | 
Tt will be convenient first to describe the form and | 
dimensions of the specimens, and the method and | 
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| kind of tests applied. One set of specimens is in 
use for tensile, compressive, and torsional strains, 
each is turned to a length of 10} in. parallel and 
? in. in diameter, then at each end there is a part 
2 in. long, 1 in. in diameter (this portion is for the 
|grips of the torsion machine), and beyond this 
janother 2 in. length screwed to 1 in. standard 
Whitworth thread (for tension holders), while 
finally the ends are faced up true fcr compression. 
There are two such specimens for each kind and 
quality of material. For transverse strains another 
set of pieces is used, bars 2 in. by 1 in. in section, 
22 in. long, giving a clear span in the test of 20in. 
The method of testing is in all cases as follows : 
the loads are increased gradually from zero up to 
the maximum applied, and are increased in such a 
way that the stresses set up in the material are 
2000 lb. per square inch greater each time (except 
in the case of cast iron, when the increase was only 
1000 1b.), then at each load the corresponding strain 
is measured; further, the loads are taken off at 
certain.points and the permanent sets noted. The 
tension, compression, and transverse tests were 
made in the large testing machine of the laboratory 
made by Greenwood and Batley. This. machine 











was: described in ENGINEERING, vol. xxviii., page 
247; many improvements have, however, been 
made in it, and especially in providing ball-and- 
socket holders ; the torsion tests were made in a 
special machine. We will deal with each strain 
separately, and then give tables summarising all 
the results in a convenient form for reference. 
Tension.—The elasticextensions and compressions 
were rendered measurable by an exaggerating gear, 
the principle of which is shown in Fig. 1. Two 
pairs of centre dots are made on opposite sides of 
the specimen, exactly 10 in. apart. The bars A 
and B are held at one end into these dots by set 
screws, the other ends of them being free ; if the 
specimen, therefore, is strained there is a relative 
motion of A and B, of course very small, but this is 


Fig.t. 


Extension & Compression Gear, 






exaggerated a hundredfold by means of the lever C, 
which rests by two fine needle points on A and B. 
The end of C travels over ascale graduated to jy in., 
the scale being carried by B. It will be seen that 
the gear is entirely carried by the specimen, and is 
altogether free from the testing machine itself, and 
hence free from any disturbance produced by 
strains in the machine. The exaggeration being 
a hundredfold, a stretch or compression of z5}g5 in. 
is readily measurable. 

There were six wrought-iron pieces, all S.C. crown 
brand. Two, marked 16,902 and 16,903, were pre- 
pared from 2-in. round bars turned right down to 
specimen size, two, 16,905 and 16,906, were also from 
the same 2-in. bar, but these were forged down to 
1 in. in diameter and then finished off by turning; 
while the other two, 16,908 and 16,909, were from 
14 in. round bar turned tosize. Specimens 16,902 
and 16,903 were both tested twice up to a stress of 
26,000 lb. per square inch ; there was no set in either 
case, and the extensions were practically identical 
(Fig. 2); the moduli of direct elasticity being 
29,260,000 lb. and 29,000,000 lb. per square inch 
respectively. Number 16,905 showed clearly the 
effects of the heating and forging it had undergone ; 
up to a stress of 20,000 lb. it was quite elastic, but 
immediately the stresses were increased beyond 
this the strains became larger, and at 24,000 Ib: 
stress the test was stopped, there being then a set 
of 0.0016 in. (Fig. 2). The stress of 24,000 lb. was 
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then repeated and taken off again at once three 
times, each time a smaller permanent set showing 
itself. A second series of readings was then taken, 
but as there was still a small set at 24,000 Ib. it was 
decided to put on that load and leave it on for an 
hour, at the end of that time it had a set of 
0.0004 in. ; on two more complete readings being 
taken immediately after this there were no sets 
whatever. It is well to point out here that the 
extensions were always measured on a length of 
10 in., and where permanent set was caused by 
loading the bar the original 10 in. length was still 
used for the measurements, the error introduced by 
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its small increase in length being negligible. The 
modulus of elasticity, mean of all four tests, taken 
only as far as 22,000 lb. stress to eliminate the sets, 
was 28,650,000 lb. per square inch. The other bar 
of the pair 16,906 showed practically no set at 
26,000 lb. (only 0.0001 in.), but there were very 
evident signs that it was just on the verge of 
giving sets, its modulus was 28,610,000 lb. per 
square inch. Comparing the two pairs of bars it 
seems as if there had been a slight lowering of the 
modulus due to the forging the second pair had 
undergone, but the effects are too slight to be 
certain on this point. The last pair, 16,908 
and 16,909, gave as moduli 28,980,000 lb. and 
29,160,000 Ib. per square inch up to a stress of 
26,000 lb. per square inch; there was nothing 
peculiar about the tests, 16,908 gave no sets, 16,909 
a small set of 0.0003 in. the first time the load 
reached 26,000 lb. per square inch ; it was, how- 
ever, brought to a state of ease by two or three 
applications and removals of this load. 

Of steel there were eight specimens ; four Siemens, 
16,912 and 16,913, were turned down from 2 in. 
round bars to specimen form, while 16,915 and 
16,916 were turned down from 1} in. round bar ; 
two Bessemer, 16,918 and 16,919, both prepared 
by turning from 1} in. bars ; two crucible, 16,921 
and 16,922, also from 1} in. bars. The 2-in. 
Siemens bars gave very peculiar results, evidently 
due to the fact that the specimens were the core of 
the original bars, and therefore the part least 
worked in the process of manufacture, they had 
both very low limits of elasticity, the breakdown 
being very decided ; this not being anticipated, 
16,912 was taken to a higher load than would 
otherwise have been put on it. On the first test 
it was quite elastic, i.e., no permanent set up to 
20,000 lb. per square inch ; as the loads were still 
further increased the extensions were still uniform 
up to 24,000 lb., but when a load of 26,000 lb. was 
applied the extensions began to increase somewhat, 
and at 30,000 lb. the bar suddenly gave way, 
stretching from 10.0097 in. to 10.0218 in., and had 
a very large permanent set on removal of the load. 
It being quite clear that this was the limit of elas- 
ticity of the bar, a few observations were made to ob- 
tain the effect of this stress on the elasticity ; three 
further series of readings were made immediately 
one after the other, and in all three cases the bar 
showed a decided tendency to want of elasticity ; 
even from the lowest loads it will be seen that the 
stress strain curve (Fig. 3) departs decidedly from a 
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straight line, while each time there was a marked 
breakdown with sets of 0.006 in. at the low load of 
26,000 lb. per square inch. The bar was then left 
alone for an hour, but a re-test then gave precisély 
similar results with an even bigger set, the accu- 
mulated sets being now 0.034 in. The modulus was 
calculated only up to a stress of 22,000 Ib. per 
square inch, and was in the mean 29,070,000 lb. per 
square inch. In consequence of these results 
16,913 was only stressed to 26,000 lb. per square 
inch ;,it showed a small permaaent set, but was 
reduced to a state of ease by keeping on the 
load for five minutes; its modulus came out at 
30,000,000 lb. per square inch (the highest value 
got for 16,912, and from the first test was 
29,000,000 Ib.) ; it was very evident that this bar 
would have behaved quite like the sister bar. The 
1} in. bars showed very markedly the raising of the 
limit of elasticity due to what may be termed the 
cold rolling, in being brought down to such a small 
size as 14 in. in diameter, for though loaded up 
to 30,000 lb. per square inch (Fig. 3) one showed 
no set, and the other only 0.0002 in., the moduli 


were 29,970,000 lb. and 29,630,000 lb. per square 
inch respectively. The two Bessemer bars were 
both taken up to 30,000 lb. per square inch ; both 
gave sets of 0.0003 in. ; both were easily brought 
toa state of ease by a short continuance of the 
load, and then on re-test gave 29,600,000 lb. and 
29,670,000 lb. per square inch as their moduli. The 
pair of crucible bars, though loaded to 38,000 Ib. 
per square inch, were, as would be expected, per- 
fectly elastic, and their moduli were 29,110,000 lb. 
and 290,025,000 lb. per square inch. 

The last of the tension tests were those of three 
cast-iron bars; these were cast to 1 in. in diameter 
over all full, and then turned to proper dimensions. 
The cupola charge for this cast and for the beams 
cast at same time was 50 per cent. best scrap, 25 per 
cent. No. 1 Gartsherrie, and 25 per cent. No. 1 
Carron. 

It was intended that these bars should be stressed 
to 12,000 lb. per square inch, increasing the load 
by 1000 Ib. each time, but owing to an error the 
first bar, 16,924, was taken to a load of 16,000 lb. 
per square inch by 2000 Ib. at a time ; the mistake 
was then found out and the load removed, a set of 
0.0012 in. was left and the stress-strain curve 
(Fig. 4) was quite the characteristic cast-iron one. 
Two additional tests were then made correctly 
with sets of 0.0004 in. and 0.00 in. at 12,000 lb. 
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load, the stress-strain curves being still the charac- 
teristic one, the modulus of elasticity was 
13,940,000 lb. per square inch. The other two, 
16,925 and 16,926, on first loading gave small sets 
0.001 in. and 0.007 in., but were brought to a state 
of ease by a ten minutes’ continuance of the load ; 
from re-tests the moduli were 14,170,000 lb. and 
13,540,000 lb. per square inch, the stress-strain 
curves were of the characteristic form (Fig. 4). 
Compression.—This was the next kind of strain 
dealt with, the same gear as in tension being used 
to measure the strains; we take the bars in the 
same order. The wrought iron 16,902 and 16,903, 
which were both quite elastic in compression up to 
26,000 lb. per square inch, were loaded to 22,000 Ib. 
per square inch, and then had sets of 0.0003 in., 
these disappeared after a five minutes’ continuance 
of the loading ; a series of readings then gave moduli 
of 30,125,000 lb. and 29,630,000 lb. per square 
inch. No. 16,905, which showed a low limit in 
tension, and such marked results of having been 
worked so much, exhibited similar properties in 
these tests ; on the first test it was elastic as far as 
a stress of 12,0001b. per square inch, it then 
began to show signs of giving way, and had a set 
of 0.0009 in. at 16,000 lb. (Fig. 2); on a second 
test the stress reached 20,000lb. before sets 
began to show, it was 0.0011 in. at this load. 
Finally this load was kept on for some time 
and then readings were made as far as 20,000 lb. 
per square inch, with no sets and a modulus of 
29,673,000 lb. per square inch. As in tension, 
16,906 did not show these effects so markedly, 
having only a very small set at 200,000 Ib. stress ; 
on being brought to a state of ease its modulus was 
29,673,000 lb. per square inch also. Bars 16,908 
and 16,909 were loaded to 22,000 Ib. ; the first gave 
a small set 0.0006 in., the other none, their moduli 
were 29,410,000 lb. and 29,630,000 lb. per square 
inch. Of the Siemens steel bars, 16,912 showed 
the effect of the severe straining it had had in 
tension, for on the first test it was wholly inelastic 
as is most clearly shown by its stress-strain curve 
(Fig. 3), and it had at 20,000 1b. stress a set of 
0.0033 in. ; on two other tests being made im- 





mediately aftér, this peculiarity disappeared, the bar 





obeyed Hook’s law very fairly, with practically no 
sets (0.0002 in. and 0.00 in.), its modulus bein 
30,303,000 Ib. per square inch. Specimen 16,913 
was treated differently ; a load of 20,000 1b. per 
square inch was applied and taken off five times 
with sets diminishing each time from 0.0014 in. to 
0.0in., a regular series of observations then gave as 
a modulus 30,120,000Ib. per square inch. The 1-in. 
bars at a stress of 20,000 lb. per square inch gave 
practically no sets, and moduli of 30,490,000 Ib. and 
29,670,000 lb. per square inch. The Bessemer 
bars showed nothing peculiar, the loads were 
22,000 per square inch, there were no sets, and the 
moduli were 30,490,000 lb. and 29,630,000 lb. per 
square inch. Thecrucible specimens, as in tension, 
were quite regular, 16,921 up to a load of 30,000 Ib. 
per square inch gave as its modulus 29,950,000 Ib. 
per square inch, while 16,922 with a small set of 
0.0002 in. at 26,C00 Ib., removed by repetition of 
load, had 30,540,000 lb. per square inch as its 
modulus. Of the three cast-iron bars, 16,924 on a 
first test had a set of 0.001 in. at 10,000 lb., which 
gradually increased till it was 0.0027 in. at 22,000 lb. 
per square inch ; this load was then applied again 
for ten minutes, and afresh test made, there was 
still a slight set 0.0002 in., but as the readings were 
good the modulus was calculated from this series and 
was 16,130,000 1b. per square inch. 16,925 was only 
stressed to 18,000 lb., as it had a set of 0.002 in. 
even at this; on being brought to a state of ease its 
modulus was 16,180,000 lb. per square inch, that 
of 16,926 up to a load of 22,000 lb. per square 
inch after having been loaded with this for an 
hour was 15,200,000 lb. per square inch. 


(Zo be continued.) 
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Methodsof Industrial Remuneration. By DavipF. Scutoss, 
Williams and Norgate. [Price 3s. 6d.] 

Ons of the most remarkable developments of the 
times in which we live is the attention being paid 
to the claims of labour, and to the condition of 
the workers of all classes, and more particularly 
perhaps as regards the condition of what is termed 
the unskilled portion of the labouring population. 
The term ‘‘ unskilled” implies a reproach, unless 
it be used in a purely technical sense, for skill 
should be the passport to employment, however 
humble the department of labour in which the 
worker is engaged. Some industries require more, 
others less skill, as a general condition of employ- 
ment ; and in special trades there are degrees of 
skill, the highest deserving of higher remuneration 
by reason of the fact that the attainment of the 
highest skill presupposes preparation, experience, 
application, and a desire to excel in the particular 
branch of industry or trade. Remuneration must 
be gradational, as an incentive to excellence in 
workmanship, and expertness as a craftsman, 
otherwise labour will sink into a sort of dull uni- 
formity on a low level, in which there will be stag- 
nation and industrial death. The process of ‘* level- 
ing down” is much more easy than levelling up, and 
there is a constant tendency to the former in the 
methods of modern production, inasmuch as the 
minute sub-divisicns of labour, whilst they impart 
deftness in manipulation in certain small branches 
of labour, yet they reduce the general skill of the 
craftsman to a minimum, so much so that often the 
special training is acquired in the course of a few 
weeks or months, instead of requiring an apprentice- 
ship of from five to seven years to acquire. In con- 
sidering the remuneration of labour every phase 
and aspect of the industrial question must be re- 
cognised and considered, or we shall add to our 
social maladies instead of curing the evils of which 
we complain. 

Mr. Schloss, whose work is before us, has devoted 
a good deal of sympathetic attention to the condi- 
tion of the workers, more especially in the east of 
London, where he is well known. But, as the 
volume under review abundantly shows, he has not 
been content with that partial view which one par- 
ticular locality gives, however extensive and im- 
portant that locality may be. On the contrary, a 
great number of industries have been investigated, 
in all parts of the country, including mines and 
quarries, chainmaking, building, and numerous 
other trades, as well as those carried on in connec- 
tion with factories and workshops. Mr. Schloss 
shares, in a high degree, the earnest desire, which 
is now so generally evinced, to contribute something 








towards asolution of the labour problem, or at least 
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to afford some assistance to the movement which 
seeks to improve the present condition of the 
workers and thus make it easier to solve the pro- 
blem at some future date. Whilst anxious to im- 
prove, he is not tempted to exaggerate the evils 
of which he and others complain. Personal inves- 
tigation has shown him that there is a good deal 
of exaggeration, and sometimes of actual misrepre- 
sentation, as regards the real condition of the 
workers, that is, in so far as their position is the 
result of the present industrial system. Forexample, 
he shows that the rates of wages paid by many of 
the employers in the East End of London, who 
are usually described as ‘‘sweaters,” are as high 
as in many ‘“‘ better firms,” or if the rates per 
garment in the tailoring trades were not so high, 
at least that the amount per week realised were at 
least equal to the wages of West End tailors, under 
the ‘‘ log.” One firm is specially referred to (pages 
112and 113) where the wages ranged from 4s. per 
day for the pressers, the minimum, to 10s. per day 
for machinists and others. The secretary of the 
Jewish branch of the Amalgamated Tailors says: 
‘The machiners and pressers are well paid, they 
get as much as 7s. or 8s. a day.” Mr. Burnett 
states that the firm referred to is ‘‘a fair repre- 
sentative of the sweaters in east London,” ‘‘ he 
employs his people under good conditions,” ‘‘in a 
large well fitted workshop.” 

Again, taking a sub-contractor, Mr. Schloss 
refers to one in the West End ‘‘ who pays his 
worst hands 2/. 5s. per week, and to his best 2/. 17s. 
per week, the hours being from 8.30 a.m. to 8 P.M., 
with a half-holiday on Saturdays. The aecom- 
modation is shown to be excellent.” He then 
quotes the remarks of the factory inspector of the 
east metropolitan district ; who says ‘‘ that accord- 
ing to the accepted rate of wages, skilled labour 
of all sorts is fairly remunerated, while in many 
cases unskilled labour is poorly paid.” Mr. Schloss 
shows that what is called, and here properly so, 
unskilled labour is so expensive a luxury that the 
wonder is it is ever resorted to, as the cost of 
superintendence is always great. This kind of 
labour is in demand where the class of goods 
manufactured is of the lowest description, both as 
regards materials and work. Cheapness is the one 
thing aimed at, and these cheap goods are sold to 
the poor, who thus are the chief supporters of the 
very system of which the poor complain. This 
fact was pointed out by the Rev. Charles Kingsley 
more than forty years ago, in his ‘‘ Alton Locke.” 
The Jews claim that they have created this source 
of industrial employment, having found the markets 
for the goods, and built up the system of cheaper 
production and of distribution. So much might be 
conceded ; but in the economy of trade opinions 
will differ as to the benefits of a system which has 
helped to create the social evils said to be insepar- 
able from such a system. The ‘‘garret master” 
seems to be a person to be commiserated, for he 
seldom gets more at the week’s end than the 
journeyman whom he employs. The ‘garret 
master” seems to prefer his freedom from control, 
by becoming his own master, and appears to be 
content to pay for the luxury by some self-sacrifice, 
either by extra toil, longer hours, or reduced 
remuneration. Whether such men would ever be 
content to be under the régimé of an iron-made 
law, in the shape of an Act of Parliament, is open 
to question. 

Mr. Schloss says (page 126): ‘*The more one 
examines the facts in regard to ‘‘the sweating 
system” the more difficult it becomes to believe 
that ‘‘the sweating system,” as a system, i.¢., a 
method of industrial organisation, has any exist- 
ence whatever.” But he goes on to say that 
‘* “sweating’ of the most atrocious character is 
widely prevalent,” but ‘‘ sweating is not coincident 
with any circumstances to which can properly be 
given the name of an industrial method.” ‘A 
worker is sweated (1) if he is grossly underpaid, 
(2) if he. is employed during excessively long 
hours, (3) if, whether the period of his employment 
be long or short, and even if his wages be not 
extremely low, he is compelled to tax his powers to 
an unreasonable extent.” Under-payment, he con- 
tends, is not confined to one class of employers— 
not more to sub-contractors than to others. The 
lowest paid class are ‘‘ those who take work out” 
directly from the wholesale houses, work which 
will not pay the sub-contractors to take out. It is, 
therefore, the home workers who, either from 
choice or necessity, that bring down wages, and 
work under the worst conditions. The hardest 





work, the taxing of the worker’s powers to an 
unreasonable extent, is said to be incidental to the 
small master who works himself and superintends 
himself all the work done in the workshop, whose 
constant endeavour is to get ‘‘sixpennyworth of 
work done for fourpence.” But this system is not 
confined to the small master ; it is found in larger 
firms, where the foreman is, by virtue of his office, 
compelled to see thata man does his sixpennyworth 
of work for sixpence. In point of fact, one of the 
claims of trade unionists is that a man shall have a 
fair day’s wage for a fair day’s work, and the man 
who refuses to give the fair day’s work for his fair 
day’s wage is as much a ‘‘ sweater” as the employer 
who desires more work for less pay. The essence 
of a contract is mutuality, each party thereto being 
bound in honour to give the quid pro quo. 

Mr. Schloss states that ‘‘the labour problem 
has two branches, one of which relates to the 
amount, and the other to the method, of industrial 
remuneration. It is with the latter alone of these 
subjects that is proposed” to be dealt with in his 
hock, But in order to carry out his purpose he 
deals with the present system of industrial remu- 
neration, as well as the various modifications 
which have been adopted with a view to its im- 
provement. The wage system he describes as 
‘*the purchase by one set. of men-—the employers, 
of another set of men—the employed.” ‘‘ At the 
summit of this industrial hierarchy we find the em- 
ployer ; below him stands a row of managers, fore- 
men, and other superintendents ; and, lastly, come 
the clerks, artisans, and labourers.” The em- 
ployer fulfils the threefold functions of capitalist, 
merchant, and organiser. By selling the products 
of his factory he obtains the means out of which he 
defrays costs of material, plant, rent, and other 
outgoings, pays wages, and obtains his profit. The 
author does not pretend to discuss the mode of 
apportioning wages to the cost of production, or 
relatively to profits, but he deals successively with 
the several methods of payment, by time wages, 
piecework, taskwork, the gang system, or lump- 
work, &c. In discriminating between the various 
methods we think Mr. Schloss is not quite accurate 
when he says ‘‘that under the method of time- 
wage the correspondence between the wages re- 
ceived and the labour given in return for these 
wages, is but loosely maintained.” It is true that 
‘‘the time occupied is taken as the measure of the 
amount of labour performed,” but in any well- 
regulated concern the time occupied is regarded as 
proportionate, just asit is in the case of task wage 
or of piece wage. The chief difference is perhaps 
that each individual worker’s value as a wage- 
earner is not appraised so accurately under the 
time wage system as under piecework or task- 
work, 

The unit is merged in the concrete, so to speak. 
Individual exertion is measured by the average 
result of production or output. In piecework 
each man’s worth is appraised. But the same is 
also true in the gang system, under whatever form 
it is applied—the totality of the result is the gauge 
of efliciency, rather than the individual ; but the 
gang would soon get rid of the skulker, just as the 
employer or his representative, the foreman, would. 
The time-worker is not merely the drone who 
manages to be in his place for a given number of 
hours per day; he is assumed to give honest 
service in that time, the gauge of quantity and 
quality being taken into account. But in the time- 
wage system there is not the same incentive for 
individual exertion—hence the preference of many 
men for piecework, so that the wages earned shall 
be proportionate to the exertion, the skill, and the 
persistency of the labour. The author thinks that 
some of the objections of the working classes to 
payment by results are of indisputable validity, 
others entirely fallacious ; the strongest, doubtless, 
is the practical difficulty in apportioning the re- 
muneration to the actual value of each man’s ser- 
vice. This is the case wherever the collective form 
of industry is pursued. And the tendency is 
towards the collective method more and more, for 
even in certain domestic trades, such as tailoring, 
shoemaking, &c., the workers now labour in 
groups, each doing a portion only, few completing 
the whole.. Modern industry is carried on mainly 
on this principle, so that piecework becomes more 
and more difficult as a mode of adjustment of wages 
to labour, equitable and proportionate to each and 
every worker employed on the joint task. Methods 
of adjustment are resorted to, but inequalities are 
found to exist which produce discontent, not merely 





with the incidence of that adjustment but with the 
system. But inequalities exist even in the day- 
wage system, as any man having experience in the 
workshop knows perfectly well. The great question 
therefore is how to reward labour according to its 
just dues. 

The methods of remuneration more or less 
recommended are what Mr. Schloss terms (1) 
‘* gain-sharing ” by men working collectively, each 
exercising supervision over the other, all having a 
common interest in the final result. In this form 
each is supposed to have a minimum wage, sup- 
plemented by his proportion in the final share, 
relatively to his efficiency as a member of the 
collective group. But the author is compelled to 
fall back upon some method of ascertainment, such 
as a mutual arrangement by employers and em- 
ployed, and a Board of Conciliation. (2) A second 
method suggested is a contract by the employer 
with a co-operative group for sale to him of the 
collective output, production, or work, for a sum 
to be mutually agreed upon. The drones, the 
unskilled, and the jally skilled would have a 
bad time of it under such a system; but the 
skilful, the temperate, and the energetic worker 
would fare well. These co-operative groups would 
elect their own overlookers, to whom only they 
would be responsible. (3) Profit-sharing, under 
which system the worker would get a bonus in 
addition to his wages, according to the degree of 
efticiency displayed by the worker, contingent of 
course upon a profit being realised out of which to 
pay the bonus. (4) Industrial co-operation, in 
which the capitalist employer is eliminated alto- 
gether from the organisation of industry, the work- 
men themselves finding the capital, undertaking all 
the functions of merchant, overlooker, &c., and 
performing the work. The profits realised would 
thus go to the producers in lieu of wages. But, so 
far, this conception of co-operation has not been 
realised on a ane scale ; on the contrary, co- 
operative undertakings have often become the em- 
ms of others not members of the co-operative 
body. Mr. Schloss admits that the co-operative 
system has hitherto failed in its attempt to abolish 
the wage system. Nevertheless, it has succeeded, 
in a variety of ways, in building up a great and 
enduring business undertaking, in which produc- 
tion plays a part—though not a great part— 
as its original promoters projected, or as living 
co-operators believe, will result from efforts now 
being made to extend its organisation and work. 

The work of Mr. Schloss is so varied in its 
character, and takes in such a wide field of observa- 
tion, that it is scarcely possible to do more than 
give this brief outline, or rather indication, of its 
contents. He gives examples of the ‘‘ gain sharing” 
principle in America, where it appears it has found 
its fullest development. The work of each work- 
man is calculated to a nicety, and if it be performed 
in less time, the time saved is placed to his credit. 
As of the individual, so of a group (pages 55, 59, 
and 74). This method is in operation at the 
Thames Iron Works, the foreman participating in 
the final results. The bonus system, or profit 
sharing, is not uniformly successful; out of 46 
instances given 11 paid no bonus, two paid less than 
1 per cent., two 1 per cent., one 1.8 per cent., the 
others from 1.5 up to in one case of 26.9 per cent. 
bonus on wages. But in some cases the results 
were over too short a period to furnish a basis for 
any sound conclusion as to the permanent effects of 
the system. As regards the co-operative mills, 
&c., the author, quoting Miss Potter, states that 
‘* at. present all profit-sharing schemes have been 
abandoned in working-class limiteds.” But, on the 
other hand, in one case at least the abandonment of 
the bonus system was accompanied by an advance 
in wages, so that the workers gained in another 
way. As a contribution to the labour question, 
especially ‘‘ as to the methods of individual remune- 
ration,” the work of Mr. Schloss deserves careful 
study. He is painstaking and uniformly fair in his 
treatment of the many subjects touched upon in 
the volume. If he has found no adequate solution 
of the labour problem it is because it is many-sided, 
because of its complexity, and by reason of the fact 
that human nature stands in the way. The defects 
in our social and industrial system are not due 
wholly to employers, or middlemen ; workmen also 
must bear their full share of the blame. They have 
not solved it in their own organisations of industry, 
in the gang systems in which they have taken part, 
or even in their own trade unions where the officers 
are underpaid and over-worked. 
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PLASTIC BRICKMAKING MACHINE. 
MESSRS. BRADLEY AND CRAVEN, ENGINEERS, WAKEFIELD. 
(For Description, see Page 286.) 
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A SHORT HISTORY OF BRIDGE 
BUILDING. 
By C. R. Manners. 
(Continued from page 252.) 

In America iron was used to a small extent as 
far back as 1835, but its use is now general. Ac- 
customed to trussed timber bridges they naturally 
employed iron in that form also. In one common 
form a cast-iron cylindrical pipe is used for the 
compression member. In 1848 the Whipple truss 
(Fig. 81) was introduced. 


A truss now in very general use is, I think, | 


that designed by Mr. Albert Fink, of which I give 
an example (Fig. 82). 

Thetopmember and the vertical strutsare cast-iron 
pipes, octagonal in external form, the top being about 
12 in. in diameter externally and the struts about 
8 in, in diameter. The tension bars are of wrought 
iron 44 in. by 1} in. The Americans would appear 
to have been rather too saving of material in the 
construction of their bridges, as Mr. C. F. Stowell, 
bridge engineer of the New York States Railway 





| Commission, states that during the ten years end- | tubular girder is very much like two simple plate 
|ing December 31, 1887, no fewer than 251 railroad | girders side by side, with their top and bottom 
|bridges have failed in the United States and | flanges united. 
‘Canada, from weakness, overwork, collision, &c.| The Britannia Bridge (Fig. 83) consists of two in- 
|This number embraces truss bridges only, and dependent and continuous wrought-iron tubular 
'includes only those which involve the wreck of the | beams each 1511 ft. long and weighing 4680 tons 
whole or part of a train. A gradual preference is, |each. They are 15 ft. wide and 23 ft. deep at the 
however, now being shown for the plate girder in ends, and 30 ft. deep at the centre. There are two 
place of the truss. In the ordinary plate girder | spans of about 460 ft. and two of 230 ft., resting 
we seem to have reached the limits of simplicity. on piers 100 ft. above high water. The tubes 
What could be more simple than a top and bottom | were built at some distance from the site of the 
plate united by a vertical web-plate ? work, then floated on pontoons to the base of the 
When, however, the great development of the /|towers and hauled up by four chains by hydraulic 
railway systems necessitated larger spans, this form | pressure. 
of girder was found liable to distortion through| The bridge was opened in 1850, and cost 601,8651. 
twisting, expansion, &c., and in designing the | This and the Conway Tubular Bridge were the first 
Britannia Tubular Bridge over the Menai Straits, | great examples of properly designed wrought-iron 
Mr. Robert Stephenson had not only to face the | girders. The Victoria Bridge over the St. Law- 
difficulty of arranging his material to resist a|rence, 7000 ft. long, is another good example of this 
transverse strain, but also the difficulty of obtain- construction. 
ing suitable material, and of devising a beam; The solid, or continuous vertical plate of the 
sufficiently strong and rigid to maintain its form | wrought-iron girder, soon led to the introduction of 
during construction as well as when in place. A \the lattice or trellis girder, in which the vertical 
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plate is superseded by a series of diagonal bars, of | into this country from Germany bySir John Macneil. | and the two central connecting girders are each 
one or more systems, crossing each other and form- | There isa laige bridge over the Vistula of six spans, | 350 ft. The two main openings have each a span 
ing a more or less open trellis-work with, at regular each 397 ft: 6 in., the depth of the girders being | of 1710 ft. from centre to centre of the vertical 
intervals, vertical stiffening pieces introduced. The 38 ft. 9 in. « The webs are lattice-work of two rows, | columns, or 1912 ft. 6 in. from centre to centre of 
simplest form of this girder is that known as the crossing each other at right angles. I may here |the towers. The length of the cantilever bridge is 
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Fic. 85, CORUMLIN VIADUCT. 


Warren girder, which has a single system of dia- 
gonals, 

The Newark Dyke Bridge (Fig. 84) is one of the 
earliest, and, I believe, is still one of the largest 
constructed on this system. It was erected in 1852 
from designs by Mr. Charles Wild. 

The span is 259 ft., and the depth 16 ft. It con- 
sists of four independent girders, two for each line 
of rails. The top member is a series of cast-iron 
pipes, butting end to end and bolted together, and 





is 18 in. in diameter at the centre, tapering off to 
134 in, at the ends. The bottom member is of 
wrought-iron links 9 in. deep and { in. thick. | 
There are fourteen of these links at the centre, the | 
number diminishing towards each end. The ten- | 
sion bars are of wrought iron, and the struts of 
cast iron, The bearings at the ends are strong 
cast-iron triangular frames. 

One of the finest examples of Warren girder is 
the great Crumlin Viaduct by Mr. T. W. Kennard, 
The length is 1500 ft., and the height of the viaduct 
is 200 ft. The piers are clusters of cast-iron 
columns braced together. Each span of 150 ft. has 
four girders about 15 ft. 6in. deep. The bridge 
was opened in 1857 and cost 62,000/. (Fig. 85). 

In Germany the general construction for large 
span bridges is the lattice, in some one of its various 
forms, and in fact the lattice system was introduced 





mention that the method of sinking iron cylinders 
for piers, by means uf compressed air, was invented 
in 1841 by Mr. Triger, and was first used on a large 
scale by Mr. Hughes, at Rochester. 

At a comparatively early date in the history of 
iron bridge building it was proposed by a Mr. Pope 
to construct bridges to 1000ft. span on what * 
claimed as a new principle and called the ‘“‘ flying 
lever pendent bridge.” They were to consist of 
a combination of struts and ties, so arranged that 
one-half of the bridge was a huge cantilever and 
the abutments were to act as acounterpoise. They 
were to be built prognosively from the abutments 
towards the centre, and without centering or scaf- 
folding, and in either wood or iron. It was, how- 
ever, reserved for Sir John Fowler and Sir 
Benjamin Baker to show what could actually be 
done by the application of the cantilever and con- 
tinuous girder system in the great Forth Bridge 
just completed and so fully described in the engi- 
neering journals that any lengthy description would 
be superfluous. The original design for this bridge, 
by Messrs. Fowler and Baker, was approved of in 
1881, and in the following year an Act of Parlia- 
ment was obtained for its construction. In De- 
cember of the same year contracts were entered 
into with Messrs. Tancred, Arrol, and Co. The 
length of the cantilever arms, six in all, is 680 ft., 
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Fic. 84. NEWARK DYKE BRIDGE. 


5330 ft., and the total length of the bridge is 

8295 ft. 9in. The rail level is 157 ft. above high 

water and the height of the towers, from centre of 

bottom member to centre of top member, is 330 ft. 
(To be continued.) 








QUEENSLAND GOLDFIELDS. 
Mount Morean. 
(By our Specrat CorRESPONDENT.) 
(Concluded from page 253.) 

WHEN the red-hot ore is removed from the 
furnaces it is wheeled into a cooling floor a few 
yards distant, and under the same roof. It there 
gives off its heat, but for days after the surface has 
become a dark purple. If broken with a shovel 
the ore beneath is still found to be glowing. The 
ore beds are never sprinkled with water, nor is any 
artificial means adopted to hasten cooling or pre- 
vent the rising of dust. The hot dust rising in this 
building and the decomposition of the salts in the 
ore, which on cooling gives off the suffocating 
vapours commonly ascribed to burnt air, render 
the place almost intolerable to workmen. From 
these hot beds of ore iron, wheelbarrows are filled 
and wheeled up inclined planks to the charging 
hoppers fixed above the chlorinating barrels. The 
ore is then run into the barrel, moist from the last 
chlorination or with some liquids still remaining, 
then in many cases begins a fight between the steam 
generated in the barrel trying to get out and the 
fine hot dust being poured down the shoot trying 
to get in; more auriferous dust rising like clouds 
of smoke follows this method of filling. It is re- 
puted to be necessary to restrict the size of the 
manholes or openings in the barrels to their pre- 
sent extremely modest dimensions owing to the 
construction being of wood, hence the steam and 
dust difficulty is augmented. 

The general practice in barrel chlorination is to 
first put in the charge of acid, then the ore, and 
last of all before closing the barrel the chloride of 
lime and water. At Mount Morgan the procedurg is 
reversed. After a small sprinkling of hot ore, aeid 
is poured into the barrel, anda charge of chloride of 
lime (unmixed with ore) is dumped in. When any 
acid liquors remain in the barrel from the previous 
charge and come into contact with this chloride of 
lime, chlorine gas is at once generated, which in com- 
mon with steam evinces a desire to escape from out 
of the same small charging hole through which the 
hot ore is endeavouring to enter. In cases where 
there are no liquors to evolve chlorine gas, the 
chloride of lime has certain vicissitudes to pass 
through before it can give up a portion of its con- 
tents for the purpose of dissolving gold. The hot 
ore upon which this chloride of lime lies and the 
streams of hot ore pouring in upon it, in part de- 
compose it, render it proportionately valueless, 
and form chlorates and chlorides of calcium, which 
are unnecessary and detrimental auxiliaries in the 
process of chlorination. When a barrel is filled to 
the desired capacity with ore, additional complica- 
tions and difficulties are crowded in with astonish- 
ing rapidity in the shape of volumes of acid-charged 
water which has been used over and over again in 
the process. The purer the water and the more 
moderate the temperature, the more rapidly and 
effectively may barrel chlorination be carried out. 
At the Mount Morgan Works the water, which is 
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carefully saved to be used again and again, is highly 
charged with salts—mostly chlorides and sulphates 
of calcium, sodium, and iron—and it is rarely at a 
temperature less than from 80 deg. to 90 deg. 
Fahr., at which temperature elementary text-books 
of chemistry state that even pure water will not 
absorb chlorine, whilst the presence of salts in water 
renderseven ata slightly lower temperaturea partial 
absorption almost an impossibility. Therefore, the 
gold-dissolving agency provided in these barrels is 
the volume of compressed chlorine gas, which 
gathers above the liquids, through which the wet 
— is occasionally splashed as the vessels are 
revolved; of course if this process were continued 
for a sutticient length of time all gold contents 
would eventually be dissolved even were the grains 
the size of marbles. I understand that it is the 
practice at Mount Morgan to ‘‘ water” the high- 
grade ores (i.e., to mix with poor ore) and reduce 
all to an even value. Why this should be so I 
have not yet been able to learn or imagine, except 
perhaps it follows as a consequent necessity the 
reduction of the dissolving medium available in 
their barrels. The quantities of chemicals used in 
treating a charge of ore weighing 22 cwt., vary 
from 25 1b, to 40 1b. of chloride of lime of com- 
merce — bleaching salt--and 301b. to 35 1b. of 
sulphuric acid of 1.60 specific gravity, or 70 per 
cent. of H, SQ,, pure acid. I have known of gold 
to the extent of 40 oz, to be extracted from a 1-ton 
charge at the United Pyrite Works at Sandhurst ; 
no trouble was experienced, only the usual time 
and quantity of chemicals were consumed. 

A better illustration cannot be given than that 
contained in the investigations of Mr. Newbery of 
the widely divergent results existing when work is 
carried on under conditions approaching accuracy, 
and those when well-known and ascertained truths 
are disregarded (see laboratory reports, Vic- 
torian Mining Department, referring to Victorian 
work) ‘*Of methods for the extraction of gold by 
chemical means, that known as barrel chlorination 
is giving the best results. However, some workers 
have a difticulty in extracting successfully the gold 
from ore containing more than 5 oz. to the ton. 
Some trials were made, first in the laboratory and 
subsequently on a large scale at Daylesford, and no 
difficulty was experienced even in treating ore con- 
taining 20 oz. The best and most rapid results 
were obtained when the water was limited to an 
amount just sufficient to thoroughly moisten the 
ore. The following are some experiments tried at 
the laboratory to show the influence of excess of 
water on the action of chlorine on gold : 

‘**1. 1.396 grains of gold (sheet) were placed in a 
bottle and then covered with a saturated solution 
of chlorine and allowed to stand one hour, at the 
end of which time the gold was taken out, dried, 
and weighed, when it was found to have lost .019 
grain, which is equal to 1.3 per cent. 

**2. 1.06grains of sheet gold were treated the same 
as No. 1, with the exception that the gold was ex- 
posed toa moist atmosphere of chlorine ; at the 
end of the hour it weighed .779 grain, which is 
equal to 26.5 per cent. lost. 

‘* Tn the above experiments a button of pure gold 
was rolled, and contiguous pieces taken for the 
two experiments. Further experiments with pres- 
sure and elevation of temperature are still being 
conducted, and I expect to be able to demonstrate 
that both will be needed in a perfect chlorinator. 
These data seem to prove that the ore should be 
simply moist, and that an elevation of temperature 
was an advantage instead of being detrimental as 
in the present barrel methods,” 

The above are only two out of very many ex- 
periments made—being present myself during the 
process of some of them—the results of all teach 
a similar lesson to the above. I cannot see how 
the Mount Morgan practice would give even as 
good a result as 1.3 per cent.—the result of ex- 
periment No. 1,—for in this experiment pure 
water was used, which absorbed chlorine gas, and 
in the former, as already shown, with high tem- 
peratures and waters charged with salt, but little 
chlorine gas could be taken up by the water ; that 
portion remaining undissolved would collect out- 
side it as a cushion of gas between the liquor and 
the sides of the barrel. 

As before stated, the barrels are made of wood. 
In the early days of barrel chlorination at this 
mine some wrought-iron lead-lined barrels were 
tried, but being too slight for the internal pressure 
they bulged and had to be cast aside. Instead of 
making others of stouter metal, ironwork was con- 





demned as not being the thing, and wood was sub- 
stituted ; the economy in this departure was 
thought highly of. They are now made of iron- 
bark staves 3 in. thick with ends of 4 in. material ; 
the dimensions are outside 5 ft. 4 in. by 3 ft. 6 in. 
in diameter, inside 4 ft. 6 in. by 3 ft. in diameter ; 
there are six bands of 3 in. by $in. iron shrunk 
around the parallel sides, and a cast iron X cross- 
head. with short trunnion is fixed on to each end ; 
the whole is thickly smeared with pitch outside. 
Some of these vessels last from ten to twelve months, 
others fail after four or five months’ wear; the 
wood wears away to about half an inch in thickness, 
then a stave bursts out, scattering desolation and 
auriferous slush over everything near. I under- 
stand it costs about 6/. to replace the woodwork of 
a barrel. The economy in using these wooden 
chlorinators is, to my mind, somewhat visionary. 
When original cost is taken, together with at least 
yearly renewals; the value of the gold-bearing 
sludge showered over everything like so much 
brown oxide paint ; the small faulty charging holes 
and consequent time lost in filling and emptying 
daily, also prevention of filling with anything but 
dry ore, which will run like water; and the time 
lost and cost of cleaning up after an explosion, &c.; 
make it seem as if a properly constructed wrought- 
iron lead-lined barrel would in the end be cheaper 
—the danger of explosion from a wooden barrel 
should also be considered. A modern iron lead- 
lined basrel costs, I believe, about 50/., but they 
last for years, and with most moderate care do not 
get out of order. At the United Pyrites Works at 
Sandhurst one has been in use for about six years, 
day and night, with hardly ever a stoppage, and 
the manager assured me it was as good as the day 
it was put up. 

Fixed vats under the barrels cause much labour 
in digging out and wheeling away of. the tailings. 
At the Ravenswood Chlorination Works (Queens- 
land) everything is automatic, from the time the 
cold damped ore from the cooling floor is filled 
into the lifts feeding the hoppers above the chlori- 
nation barrels. The stuff is never touched again ; 
the barrels are tilled automatially ; they discharge 
automatically into tipping vats beneath, which 
when leached are turned over in about ten seconds 
with ascrew gear by one man giving a handle 
three-quarters of a turn, then a small stream of 
water from a hose washes the residue away. 

To facilitate leaching, the method at Mount 
Morgan is to use a vacuum pump, but owing to the 
nature of the material an average of fifteen hours 
is occupied in leaching every 22 cwt. of ore. I 
believe that a little experiment in the practical 
application of a centrifugal washer would entirely 
revolutionise this step in the process, and reduce 
the cost. Quoting again from Mr. Newbery, who 
is throwing much light upon improvements in 
chlorination : 

‘* Another difficulty has been the separation of 
the chloride of gold solution from the finely divided 
ore, and several new types of filter-pumps have 
been devised, but I think the most efficient method 
of all will be found in the centrifugal machine. We 
found we could get perfect washing in a high-speed 
centrifugal, with a top delivery for the solution. 
After the first liquid has been removed fresh 
water is added, and then a brake is applied 
to retard the motion; the water continues at 
the high speed, and washes down the sand and 
slime from the periphery; increased speed im- 
mediately throws the washed solid particles back 
and delivers the water bright and clear.” 

At the Mount Morgan Works, as at all others, 
when the liquor is drawn from the leaching vats it 
is redolent with the vapours of chlorine. As all 
observant workers in chlorination know, an auri- 
ferous liquor containing free chlorine running into 
a charcoal filter already charged with gold will re- 
dissolve the gold already deposited on the charcoal, 
and, if connected, will carry it away through a 
second, even to a third filter, until all the free 
chlorine is spent, then the gold will re-deposit itself. 
To obviate this the usual practice is to nearly 
boil the leached liquors by running a steam pipe 
into their receptacle, and thus drive off the free 
chlorine. At Mount Morgan, where there is only 
one filter bed through which the liquors have to pass 
before being considered free from gold, no method 
is adopted for dissipating the free chlorine, This 
surprised me greatly, especially when told that it 
was not necessary; on inquiring further, it was 
stated that in cold weather the liquors were warmed 
to improve the deposition of gold on the charcoal. 





As the waste liquors are used over and over again, 
it perhaps accounts for the eventual catching of the 
gold ; of course with a water highly charged with 
salts not the same heating is required as with com- 
paratively pure water, the latter containing so 
much more of the dissolving agent. In any case 
these charcoal filters are a relic of the past, and 
should all be swept away together with their fur- 
naces, and more modern practice introduced. There 
are now several methods of collecting gold from 
auriferous liquor which are without doubt more 
rapid, effective, and preferable than deposition on 
charcoal. For instance, sulphide of copper filters 
as recommended by the State Mineralogist, Cal. 
State Mining Bureau, 

gf ee a better way would be to let the 
gold solution flow slowly through a series of small 
filters containing the sulphide. When the copper 
sulphide in the first filter is almost entirely replaced 
by gold, that filter must be emptied, refilling with 
copper sulphide, and replaced as the last of the 
series, the former second becoming first, and so 
on.” 

Mr. Newbery also recommends a somewhat simi- 
lar procedure : 

‘*The separation of gold by means of charcoal 
filters has not been found altogether satisfactory, 
and we have found that the centrifugal machine 
here again is useful. The gold precipitated by 
sulphate of iron, and in suspension, is immediately 
sent to the machine, and it is completely separated 
from the liquid almost as fast as it can be run in. 
Other filters may be substituted for charcoal with 
advantage ; a filter made of spongy iron discs, or 
the same of sulphide of copper, answers well ; 
chloride of gold coming into contact with either is 
immediately decomposed, depositing spongy gold. 
No chloride of gold will pass through the first disc 
until nearly the whole of the re-agent is dissolved. 
When the discs are removed, any remaining base 
metal may be easily dissolved by placing them in 
an acid bath for a few minutes. This arrangement 
of a series of filter discs will prevent a loss of gold 
of which some workers complain, and which seems 
to baffle them. When gold is deposited in the 
ordinary charcoal filter light particles are very 
liable to be carried away, for it must be remembered 
that the gold is in extremely fine films, and as the 
charcoal upon which they are deposited is used up, 
they may be set free and carried away by the filter 
and lost ; the filter having been so open that the 
water will pass through it, there is little chance 
of gold being arrested.” 

Personally I am strongly in favour of the centri- 
fugal separator wherever anything like a quantity 
of auriferous liquor has to be treated ; its action is 
more like magic than the working of a simple 
mechanical law. 

These criticisms have run into far greater length 
than originally intended, but the fact being that 
almost every step of the process used at Mount 
Morgan is so primitive, that if mentioned at all more 
modern practice and improvements must be sug- 
gested, and, without practical details, any such 
suggestions would be valueless. 

Over 800 men are employed by the Mount Mor- 
gan G. M. Company, the wages sheet showing the 
subdivisions as follows : 


Wages Shect.—February, 1890. 


: : Number Rate of Wages 

Classification. employed per Day of 8 hrs. 
Miners... ve 130 eee 7s. 6d. to 8s, 4d, 
Millmen ... sos 112 ee 8s. 
Furnacemen oie 215 Kee 8s, 
Chlorinators ae 202 as 8s, 
Labourers ... ie 96 Ee 7s. 6d. to 9s, 
Mechanics... Ses 55 8s. to 12s. 
Carpenters 8 11s. 
Electric light 6 10s. (average. ) 
Acid works pa 5 8s. 
Wireoverhead tram 6 sis 8s. 
Roadmakers oi 12 a 7s. 6d. to 8s. 4d, 


Boys are paid from 3s. to 7s. 6d. per day. 


In addition to the above, there are a number of 
men working on contract system—such as fire- 
wood getting, charcoal burning, &c. If all these 
could be entered in the books they would show the 
actual number employed for the work of the mine 
to be about 1000. The price paid to contract men 
for firewood is 8s. per ton of 5-ft. lengths and 9s. 
per ton for 4-ft. lengths, stacked in the depéts. 

The executive staff is not large, being composed 
of the general manager of the company, resident at 
the mine, a mining manager, a mechanical engineer, 
three or four assayers, a book-keeper, and a few 


clerks, and a storekeeper ; then of course there are. 
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the bosses in the different sheds and sub-divisions 
and gangers at the machines and at the mine. The 
head ofhice of the company is at Rockhampton, 
where a staff of clerks work under the direction of 
Mr. Hollyoake Woodd, the secretary of the com- 
pany, to whom I am indebted for pamphlets, figures 
as to pay-sheets, general statements of accounts, 
&c. I had not the pleasure of meeting the general 
manager of the company, he being absent from the 
district, so I had not the opportunity of exchanging 
ideas with that gentleman. 

General Statements.—During the first half-year 
of 1889 the total cost per ton of ore treated was 
21. 5s. O4d., arrived at by dividing the total expen- 
diture by the quantity of ore put through. 

: For the last half of 1889 the details are as fol- 
OWS: 
Ore Treated. PerTon. Amount. 
tons cwt. qr. s. d. Sm 4d. 

Mining... 39,925 8 2at 0 211 = 5,689 811 

Dry crushing 39,925 8 2,, 0 7 5 =14,82017 7 

Furnaces and 

chlorination 38,415 16 0 ,, 1 2 5 =43,040 4 0 

General ex- 

penses .,. 38,41516 0,, 0 6 O4=11,618 168 


Expenditure for half-year Total 75,169 7 2 


Equalling cost of ore treated, 11. 18s. 94d. ; a 
reduction of 6s. 3d. per ton on the cost during the 
previous half-year. 

Brief History.—First discovered and worked as 
a gold mine in about the year 1883 or 1884 by the 
Morgan Brothers, great secrecy was observed as 
to returns until stories of fabulous wealth lying 
there hidden were circulated a year or two later. 
Then a selling of shares to a syndicate at a price 
valuing the mine at about 100,000/. ; then further 
re-selling of syndicate shares at prices valuing the 
mine from 250,0001. to 350,000/. Nothing was 
publicly known of the returns until floated into a 
public liability company, during about the middle 
of 1886, at a capital of 1,000,000/. with 1,000,000 
shares value 1/. each; at the time this was con- 
sidered a most audacious proceeding. The shares 
gradually rose in value until eventually a craze set 
in and sales were made at figures above 171. each ; 
they then went down very rapidly to about 51. each, 

In 1886 the dividends paid amounted to 
33,3331. 6s. 8d. ; in 1887 dividends were 250,0001. ; 
in 1888 dividends were 275,000/ ; the dividends 
during 1889 amounted to 1,100,000/. Since being 
floated into a public company, and up to the middle 
of 1890, about 2,000,000/. sterling has been dis- 
tributed in dividends, and at that time shares were 
valued something over 71. each. 








THE WORLD’S COLUMBIAN 
EXPOSITION. 
Tue Liperat Arts Buripine. 
(Continued from page 194.) 

Tu1s week we conclude the publication of the 
detailed drawings showing the construction of the 
great roof that constitutes the principal feature of 
the Manufactures and Liberal Arts Building. As 
has been already stated, the building covers an 
area of more than 30 acres, and the great roof is 
368 ft. span. On page 194 ante we gave a detailed 
description of the construction, and on page 225 we 
published further drawings of the main principals 
and the great diagonal trusses at the ends. Figs. 11, 
12, and 16, on page 284 of the present issue, are 
drawings of the partial trusses that finish against 
the diagonal trusses, or at a deep transverse truss 
between them (see Fig. 4 on the two-page en- 
graving, February 12), to complete the gable ends 
of the roof ; as will be seen, they are curved to 
such a form as to maintain the outline of the roof 
uniform throughout; the type of construction 
followed is similar to that in the main trusses. 
Figs. 18 to 21 are details of some of the lighter 
struts, and Figs. 22 to 24 are views of the 
different purlins A’, B’, A’, B', A andB, the positions 
of which are marked on the plan Fig. 4. Figs. 25, 
26, and 27 show the types of light rafters placed be- 
tween the trusses, and resting on the purlins ; 
upon them comes the wooden framing of the roof 
covering. Fig. 13 are views of the top struts B A, 
that form the connections at the top of the roof for 
each gable. The whole of this great roof is of 
steel, and in the specification it was provided that 
the steel may be made either by the Bessemer or 
open-hearth process ; that it must be uniform in 
quality and must not in any case contain over .08 


used (except for rivets) is to have an ultimate ten- 
sile strength, when tested in small specimens, of 
not less than 66,000 1b. nor more than 74,000 lb. 
per square inch, an elastic limit of not less than 
37,000 Ib. per square inch, and an elongation of | 
not less than 16 per cent. in 8 in. and a reduction | 
of area of not less than 25 per cent. at point of 
fracture. 

All blooms, billets, or slabs are examined for 





Fig. 14. 


Arrangement of Material 
same as in Truss 











surface defects, flaws, or blowholes, before rolling 
into finished sections, and such clipping and altera- 
tions, made as will insure perfect solidity in the 
rolled sections. A test from the finished material 
is required, representing each blow or cast; in 
case the blows, from which the blooms, slabs, or 
billets in any reheating furnace charge are taken, 
have been tested, a test representing the furnace 
heat will be required, and must conform to the re- 
quirements as heretofore enumerated. 

A duplicate test from each blow or cast, and 
furnace heat is required, and it must stand bend- 
ing 180 deg. over a mandrel, the diameter ‘of 
which is equal to one and one-half times the 
original thickness of the specimens, without show- 
ing sign or rupture on outside of curve. After 
being heated to a dark cherry and quenched in 
water 180 deg. Fahr. must stand bending as before. 
The origina‘yblow or cast number will be stamped 
on each ingft from that blow or cast, and this same 
number, together with the furnace heat number, 
will be stamped on each piece of the finished 
material made from the same blow, cast or furnace 
heat. 

No steel beam nor angle is to be heated in a 
forge or other fire after being rolled, but is worked 
cold, or else subsequently annealed. 

Steel for rivets used throughout this structure is 
to have an ultimate tensile strength of not less than 
56,000 Ib. nor more than 62,000 1b. per square inch, 
an elastic limit of not less than 30,000 lb. per square 
inch, an elongation of not less than 25 per cent. in 
8 in., and a reduction of area at point of fracture 
of at least 50 per cent. Specimens from the 
original bar must stand bending 180 deg. and close 
down on themselves without sign of fracture on 
convex side of curve. Specimens must stand cold 
hammering to one-third the original thickness with- 
out flaying or cracking and stand quenching as 
specified for the rolled specimens. 

Figs. 14 and 15 are diagrams of one-half of the 
arched trusses and one of the diagonal trusses re- 
spectively ; all the members of these trusses are 
numbered on the diagram, and the form of con- 
struction adopted, as well as the dimensions, are 





of 1 percent. of phosphorus. The grade of steel 





given in the following Tables. 








The contractors for this enormous roof are the 
Edgemoor Bridge Works, Wilmington, Delaware. 
We hope to publish shortly drawings and parti- 
culars of the mode of erection. There will be no 
exterior scaffolding, but a staging, consisting of a 
central tower rising above the centre of the arch, 
or perhaps 220 ft. high ; and of two shorter towers 
about 130 ft. high, and dividing the half-span into 
two bays; the staging for the other half-bay is 
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TABLES SHOWING DIMENSIONS OF IRONWORK IN MAIN 
TrussES FOR GREAT HALL IN INDUSTRIAL AND LIBERAL 
Arts Buitpine, 368 rr. SPAN. 


Mar Rin. 
(Fig. 14 is Key.) 
Inner Member.—Cover web-plate is on bottom, lattice bracing 
angles 2} in. by 2 in. on top, bars 2} in. by jin. on both sides, 
In the top of the arch the L.’s are only on top. 




















Bays. | wep : ; | Top and | 

Number | Plate Lattice Bracing.| Weight.| Bottom Weight. 
on Fig. 14.) . | L-Irons. 

lft. in, in. Ib | in. | Wb. 

6, 10, 14) | L 2%by2)| 385 |20f8by3| 48 

and 18 } 36 by 4 {bats 2 De Hi = Shoe 48 

ott G6 4.85 9). Ke 

= {Pan {oie . i! a; ese | 48 

i ho 8. 

29 (964 }{ perso” af zs £8 5 3) 60 

- - 2 5 4,5 3 3 

83/36 4) 1 aire of ” i -— Mona's! ae 

A 
#0, 42,49/36,,2 115,31" pt] 25 fnde 80 


} 





Horizontal and Diagonal Bracing.—Only 1,2, and 3 have angles 
on underside, and these have }-in. web-plates. Horizontals 
generally have no lattice bracing. 











Number A . Top and Bottom . 
on Fig. 14. Lattice Bracing. | L Irons. Weight. 
in. in. Ib. 
1.2 2} by + i by 3 4.8 
. 24 ” vs 4 3 ” 3 4.8 
3 a { 24% «8 6.0 
Sue at 6.0 
5 2} by 48 5 & 4.4 
7 _— 4a8 cm 4.4 
9 os x ie 7.0 
ll =_ 4,,34 ,, 24 4.8 
13 2} by vs 2 wf ” 3 7 
15 — . 4,4 3 7 
17 _ 453 5 2 4.4 
19 _ 4n48 «2 10.2 
21 — Sud a | 10.2 
22 2} by 4,4 3 11.5 
24 ,) a ut «af 5.0 
26* 4,,34 ,, 24 4.3 
27 2} by ¥s 4,,3% ,, 24 4.8 
28 2.0) 2 4.8 
30 2} by ys 4,,4 43 8.0 
82 25 oy Ys 45,3h 5, 2b 4.8 
34 23 ws 4,,4 3 8.6 
86 — $.€ ue 7.0 
37 24 by v's 4 of ” 3 9.5 
39, a4 « i 2h »” Ye 4 ” 25 ” 24 4.8 














* Has a web of 27 in. by } in. 
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Outer Member.—In addition to the angles used for bracing there 
are bars on both sides, 2} in. by ¥4, in. from members 4 to 16, and 
from that point to the apex they are 2} in. by gin. The top and 
bottom constructions are the same in each case, four angles with 
lattice bracing on top and four under, excepting the upper part 
= No. 40 and in Nos. 44 and 46, where there are no angles on 

ttom. 








| 
Number L-Iron Lat- Top and Bot- : 

on Fig. 14. | tice Bracing. Weight. tom L-Iron. | Weight. 

in. Ib. in. Ib. 

4, 8,12, and 16 2} by 2 3.5 4of3by3 "| 4.8 

20a 3,2 2.5 ey ee 6.0 

20b 2.,, 2 3.5 he Ba 7.2 

25 <b ,, 2 3.5 i, % 4.3 6.1 

3L Same as 20a —_ _ — 

35 Same as 4 -- _ - 

40a 24 by 2 3.5 4of3 by 3 4.8 

44 and 46 23 », 2 3.5 4,,3,, 2 4.8 








Diaconat Rip at GABLE END. 
(Fig. 15 is Key.) 

Inner Members.—The building up of the members may be gene- 
rally described as formed by four angles at top and four 
at bottom with a web-plate 24 in. by gin. between top and 
bottom, and over the top is a lacing 24 in. by 2 in. weighing 
8.5 lb., while on the bottom is the large web-plate, “‘ lacing” being 
substituted for the web-plate in the bays at the crown of the 
arch. The following are the details: 

















| | sl 
Bottom Bottom) © 
No.on, Top Tot Bottom | yw; . Re 
on a Weight. | Weight.| Web- Lacing. 7 
Fig. 16) Angles. | eaeanen Plate. [-irons.| = 
| in. | ib. | in. Ib in. in. | Ib 
2 (3) by 2k) 4.8 | 3hby23 4.8 ° 2by2| 3.5 
6 i¢ , 8|.126 |4,,8| 7 [Sb fi — _ 
10and | | 
a eo Rice de cel fe ea | = 1 
18 4 » 8/105 (4,3) 9 [36,4 | — _ 
3, 8] 8 14,8!) oe ie. nl = —_ 
a7 4 5, 3] 16.7 |44,8| 102 |865,38) — | — 
S114 , 3] 14.5 | 4,3] 106 |86,, — ~ 
8 14 , 3/ 135 [4 ,,8) 7.0 [96,4 — _ 
39 4 » 3| 116 4, 81-9 136 55 a 9 aay 
#4 ,,§ 76 |4,,3) 128 | — Wby2! 3.5 
7. 8|'40 14,8: 5-1 — | Buo8l BS 
61 jh , 2. 60 133,09 6:' — 1,2’ B65 


“In the case of 47 there are only two angles at top and in the 
case of 51 only two at top and two at bottom. 


Horizontal and Diagonal Bracing.—The lattice lacing is generally 
in diagonals. ; No. 19 alone has angles at top and bottom. 














| 
} . Topand | 
No. on | y | Lattice : 
Fig. 15. Web. | Bracing. Weight. oe | Weight. 

! | 

| in, in, =| Ib. 
8 - | aie ee oe | aie 
3 é 2} by 3” oe 4of4 by3| 126 
7 ~~ 1 oe i it ae ee 
9 = a a U5 eet 7.0 
1l — — - | 44,34 ,, 24 4.8 
13 = 2} by 3* vo 4 8 7.0 
15 ~ — = {4°52 7.0 
17 = 2h by # = ie 5 8 9.8 
19 | Wby} 4,2 3.5 { “3 - ot 54 
2t _ _ — |4,4 » 4 9.5 
22 27 by | | 2h by g* — {4,6 , 4| 120 
24 - =— =) S824 sas 
26 _ _ am gs 4 _ 3 8.5 
28 — — — “18; 8h, 2 5 
30 -- 24 by #* — 14.3 » 8 8.6 
32 _ — — a8 4 2) sat 
34 — _ _ se 4 8.7 
36 —- | = — |2,4 5,4) 104 
33. | a | 2) by § — | 44 4, 3 8.4 
o | — | = _ eee nea | ila 3 
2;—- | = —- Teo cet as 
4 fo — ]o — |4,4 » 8|- 104 
46 _ 2h by § — |é¢,8. 8 78 
48 -- 3 8 — i SS oe gee 
60 |} = — _ 14,23, 2b! 4.5 





* Single bracing, others double. 


Outer Member,—These may be described generally as formed 
of two angles at top and two at bottom, with two web-plates 
24 in. deep, while the a and bottom “lacing” is 2} in. by 
2 in., weighing 3.5 Ib. 0 1, 25, and 33 girders have four 
angles at ~* and fourat bottom. In the case of the two last- 




















named the heavier angles on top are to the outside. The 
following are the details : 
| 
7 Top nee Bottom Web 
No. Angies. Weight. Angles. saan! Plates. 
in. Ib, | in. ab, Tah, 
1 4of 3} by 3 4.9 | 40f 3} by 2 4.8 | 23 by#% 
“e) os. 5.8 |2,, 32 The we 
12, 16 2 on SE os 23 6.5 | 2 vo St yy 2 5.5 24 » Yo 
20 : »4 3 a8 18.8 VS 88 (24,, 8 
(2out4d ,, 15.5 ) 
25 {Qin 4 73 9 f 4,4 8 12 a, 8 
29* 2of4 ,,3 | 15.5 4,38 12 244, 4 
» /f2outd ,,3 |] 11.5 ¢ | 
33" isin s "s3| a5f 44 8 116 1 ws ve 
87 S08 4.8) 116 | 4,41, 8 § 15 1S. & 
41 2 » 4 »3 7.5 4 ” 4 ” 3 7.5 | 24 ” vs 
45 2,4 58) 7.6 4,4 % 8 7.5 ¢ 
| 25 4 & 3 RE ve ye 4 | 6.0 | 2 4, ae 
62 8 yer» % 6 | 248 » 2h} 60 | 24 ,, x 





__ * 29 and 83 have in addition two bottom plates 8} in. by § in. _ 

similar. The position and height of the top corner 
of the outer and lower tower corresponds with the 
ao of junction of the two members 24 and 26, 
‘ig. 14, with the inner face of the arch. The truss 
up to this point is to be erected from the ground 
by means of travelling gantries, and the length 
beyond, that forms the completion of the arch, 
will be built on the floor of a level platform 
laid on the top of the 130 ft. staging. This 
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section will be connected to the lower part by a land having been specially occupied with the details, 
pin joint at the junction of 24 and 26, and the | calculations, and specifications. 

outer member 23 will be left out. After comple- (To be continued.) 

~ ~ upper — will be raised by gearing 
rom the central tower. A similar operation will | 
be carried on with the other haltepith, and the | SLOW-SPEED STEAM DYNAMO. 
staging will be long enough to include two trusses. , ON page 277 we publish an engraving of a very 
After the two half-trusses have been connected at {me slow-speed dynamo designed by Mr. ‘Gilsbers 
the centre, the member 23 will be put in place ; ane cemaromes tir: vee: cee eae 


PP, : 
all purlins, and other longitudinal framework, will Prone dye od "panne pep oir 








be erected from the staging, which will then be | engine by Messrs. Davey, Paxman, and Co., of Chelms- 


shifted to the next bay. The design for this | ford, and is now running in the Crystal Palace Elec- 
enormous work was prepared by Mr. D. H. Burn- trical Exhibition. 
ham, Chief of Construction, Mr. E. C. Shank. | 


In designing this dynamo Mr. Kapp sought to fulfil 











the chief requirements of an electric lighting station, 
that is, the production of a machine which would run 
for years without any expenditure for repairs, beyond 
that of an occasional renewal of the brasses in the 
bearings. With this object there are, cf course, bound 
up several others. Freedom from repairs means 
absence of stoppages and the avoidance of costly 
supervision, together with a reduction in the amount 
of plant (engines, dynamos, and buildings) held in 
reserve as insurance against breakdowns. If such 
results can be obtained without an undue expenditure 
in the first instance, then great advantages are un- 
doubtedly gained, and it was partly to demonstrate 
what expense would be entailed in their obtainment 
that the makers undertook the construction of the 
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taachine illustrated. We are informed that they have 
succeeded in proving that the outlay is not at all 
excessive. 

The dynamo is intended to run at 130 revolutions 
per minute, and to give up to 300 volts with a small 
current when charging batteries, and 260 volts with 
the full current of 550 ampéres. The conditions at the 
Palace, however, do not permit of running at these 
pressures, and the voltage has been solaeeh ber adjust- 
ing the engines to 115 revolutions, and putting a 
rheostat in the field circuit of the dynamo. It is in- 
tended that the machine shall feed a three-wire dis- 
tribution network, with accumulators put in parallel 
for effecting adjustment of the pressure, as indicated 
by the annexed sketch, where the three feeders of one 





Fig. 2. \ enema { + 
ii-—-\ oo 
emer 0 
\—/ ” 
ale | —_._._.. 
SS ae 


set are marked +, 0, —, respectively. The dynamo 
terminals are marked D', D*. The dotted arcs repre- 
sent switches, by means of which more or less of the 
cells can be included between the terminals D', D?, 
and +, —-, and thus the voltage can be varied. For 
instance, during the hours of small demand, the 
dynamo switches would be put on the ends of the 
battery, thus charging it up, while the feeder switches 
would be pushed more inward to get 200 volts over the 
network. During the period of busy lighting the 
feeder switches would be pushed outward to raise 
the voltage, aud the battery would help the dynamo, 

The armature has 362 conductors wound zigzag on 
the system invented some years ago by Mr. Scott 
(of Messrs. Paris and Scott, Norwich), and since re- 
patented by others. The current splits into halves 
iu the armature, and the electromotive force is that 
due to four poles in series. The ends of the conductors 
are joined by special segmental connectors which 


Fig.3. 


are arranged circumferentially at the ends of the core 
of the armature. By this system the difference of 
potential between adjoining plates is only about 
10 volts, so that there is no danger of a short 
circuit becoming established between them. The core 
of the armature is 48 in. in diameter, with a length 
of 18 in. and a thickness of 3 in. The core 
plates are segments, thus, threaded on iron bolts so as 


Fig.4. 


ar 


to break joint. The field magnets are cylindrical, 
14} in. in diameter, and the exciting power on each 
magnet varies from 10,00C to 14,000 ampére turns. 
The yoke, field magnets, and pole-pieces are cast iron, 
but in still more recent designs it is only the yoke 
that is of cast iron, the remainder being wrought iron. 

In order to utilise the current at Messrs. Johnson 
and Phillips’s stand the following device is used. Two 
100-volt machines are coupled together—mechanically 
and electrically—in series. By suitably adjusting the 
fields 70 volts are taken off on one side and 130 volts 


Fu. 5. 


Se ae 








927. 8. * 





on the other side of the central wire c, and the current 
thus split - is used for driving the various machines 
on the stand, which require these voltages. 

At the central station laid down by the parish of 
St. Pancras there are nine machines built on the prin- 
ciple of the one we illustrate, but somewhat smaller. 
These give 680 ampéres running at 380 revolutions, 
driven by Willans’ engines, and at voltages ranging 





lighters on the same principle running at 450 revolu- 
tions, with 96 ampéres and 530 to 600 volts. 

The fine set of triple-expansion engines by which 
the dynamo is driven are shown much foreshortened 
in the engraving. The cylinders are 12 in., 18} in., 
and 30 in. in diameter respectively, with a stroke 
of 18 in. At present, as already stated, they are 
running at 115 revolutions, but at their full speed 
of 140 revolutions they will indicate 350 horse-power. 
They occupy a floor space of 10 ft. 6 in. by 6 ft. 9 in., 
including the platform, which stands at a height of 
2 ft. 8in. from the floor. The height from the floor 
to the top of the cylinder cover is 11 ft. The dia- 
meter of the flywheel, which is overhung, is 6 ft. The 
three cranks are 120 degrees apart; they are slotted 
out on a mild steel shaft which runs in four long bear- 
ings. A Paxman governor controls an automatic 
expansion gear, pulling over a link, as the speed 
increases, to bring a short throw eccentric into action, 
and cut off the steam earlier. 





STIFF PLASTIC BRICKMAKING 
MACHINE. 

THE process of brickmaking by the machine we illus- 
trateon page 280is divided into four stages, viz. , mixing, 
pugging, moulding, and pressing. The mixing process 
is wer in a long trough in which there revolves 
a shaft fitted with peculiarly shaped knives or stirrers. 
The clay after it has gone through a preliminary pre- 
paration of grinding to reduce it to a powder, or to 
crush any stones it may contain— this preparation being 
carried out by a perforated grinding pan or horizontal 
crushing rollers, whichever machine is most suitable 
to the clay to be worked—enters the end of the mixer 
furthest away from the machine. There it is met by a 
spray of water, if the clay is not damp enough in its 
natural condition ; the rotation of the Gives incorpo- 
rates the clay and water, and a substance of uniform 
consistence is delivered to the pug-mill of the machine. 

The pugging and moulding processes follow im- 
mediately after the mixing, and these operations are 
completed by the pug-mill; the clay, after it has been 
kneaded or pugged, is propelled by the action of the 
pug-mill knives into moulds on the rotating table of 
the machine, which come in succession under the 
mouth of the pug-mill. At this stage we have accu- 
rately formed bricks contained in the table moulds; 
the table rotates to a position directly opposite the 
— press shown in front of the machine, when the 

ricks are ejected from the moulds by a lever worked 
in connection with the rotating gear ; during the time 
the moulding table is making another partial rotation, 
the pair of bricks which have just been lifted out of 
the moulds are pushed into a cage or receptacle 
designed to turn them upside down, the object being 
to reverse the side of the brick on which there has been 
the greatest pressure on the pug-mill, so that both 
sides of the brick get an equal pressure. The next 
pair of bricks, entering the turning-over cage, push the 
pair just turned over into the finishing _— by which 
the final process of pressing is performed. 

By the operations just described we have a brick of 
a plastic nature, densely moulded, well pressed, and 
highly finished, and one that contains the minimum 
amount of water to obtain plasticity, and therefore 
capable cf being placed immediately in the kiln for 
burning. 

It will be readily conceived by those acquainted with 
brickmaking that if a brick can be made in the above 
manner from the crude clay in the space of a few 
minutes, there is a great saving in labour. It was to 
this kind of machine that the inventors gave the term 
‘* stiff plastic.” The makers of this machine, Messrs. 
Bradley and Craven, of Westgate Common Foundry, 
Wakefield, have adhered to this system of brick. 
making, which they claim to have originated, for a 
period of thirty years. 

The machine we here describe weighs 21 tons, but it 
can be taken into pieces of convenient size for ship- 
ment, and a large number of them are being sent 
abroad. It is capable of producing 18,000 to 20,000 
bricks per day, but it is made in a smaller size pro- 
ducing 10,000 to 12,000 per day. 





THE LIFE-SAVING AND SALVAGE 
STEAMER ‘‘AID.” 

Tue experience of the past winter with its great 
storms and wrecks, in some cases tragic in their in- 
cidents, has accentuated the great necessity for pro- 
viding the most efficient methods possible for the 
saving of life and property around our coast. We had 
almost said inhospitable coast, but we do not know 
that the term can be applied with any degree of 
accuracy, relatively speaking, for although the coast 
is rugged and dangerous the harbours of refuge 
ln are probably more numerous, proportionate 
to length, than in other coasts. But the number 
of wrecks depends not so much, perhaps, on the 
nature of the coast as on the extent of seaborne com- 
merce, and in this respect Britain holds a first place. 


from 112 to 130 and 145. There are also two arc On the same principle the approaches to our more in- 





portant ports, as well as the great avenues for British 
commerce, ought to be specially attended to not only 
in regard to lights and signals, but also in life-saving and 
salvage appliances. No excuse need, therefore, be made 
in placing before our readers the characteristics of 
design of the steamer provided for this purpose at Rams- 
gate, one of the best known life-saving stations, perhaps 
because of the realism with which Clark Russell has, 
in his romances, narrated the story of lifeboat work 
there. The paddle steamer illustrated on our two- 
page plate was specially designed by the Board of 
‘rade authorities for this work, and was built and 
engined by Messrs. William Allsup and Sons, 
Limited, at the Caledonian Works at Preston. While 
suitable for ordinary harbour work at Ramsgate—for 
towing the fishing craft, &c.—she has been adapted par- 
ticularly for accompanying the lifeboats to wrecks on 
the dreaded Goodwin Sands, and to assist or attend 
the salvage of vessels or cargoes. 

A reference to Figs. 1 and 2 will show that this 
vessel, appropriately named the Aid, is double-ended, 
each end being a bow fitted with rudder and steering 
gear, so that she can steam in any direction without 
turning. Practically everything on board is in dupli- 
cate. Her engines, for instance, are double and dis- 
connecting, her steering gear is not only in duplicate, 
but both gears can be coupled together, so that the 
power of both rudders may be brought to bear at the 
same time, giving her good manceuvring powers, This 
_ her greater power of turning in a heavy sea. 

er build is substantial, and she has at each end a 
short projecting turtle-back deck, so that when driven 
into, or running before a high sea, the force of the 
waves breaking on board is broken, and the bulk of the 
water thrown off. Under the turtle-deck there is a 
steam capstan supplied by Messrs. Napier Brothers, 
Glasgow, working the stockless and self-housing 
anchors. The capstans are also adapted for heaving, 
and for any other purpose for whivh a steam winch 
can be used. There is an advantage in the matter 
of space, and they are governed by one lever only. 
The other special appliances include a powerful steam 
fire pump by the Worthington Company, which is 
adapted both for throwing water through a 6-in. 
hose and jet to a great height, and for pumping water 
from a wreck or water-logged vessel. 

The vessel is 126 ft. in length between perpendi- 
culars, 21 ft. in breadth moulded, and 10 ft. in depth 
moulded, and her displacement on a mean draught of 
6 ft. 7 in. is 308 tons. This includes 115 tons of 
engines and boilers developing about 700 indicated 
horse-power, driving the steamer at a speed of 11} knots. 
Auxiliary machinery is also included in this weight. 
The engines, as shown on the two-page plate, are of the 
double, compound, disconnecting, and oscillating 
type, having two cylinders 18 in. in diameter and two 
36 in. in diameter, all with a stroke of 48in. They have 
Sisson’s patent lever valve gear, as shown on Fig. 7, 
page 292. The eccentrics are attached to the outer end 
of the crankshaft, one eccentric for each engine suflic- 
ing. Eccentric-rods are connected to a wiper shaft 
fixed on to the soleplate, to which again is fitted a radial 
arm and connecting link to the cross-lever, from the 
centre of which a swing link is attached, the outer 
end working in a short double quadrant, giving the 
necessary reciprocal motion to the oscillation of the 
engine. The gear requires no sliding working parts. 
The engines of the Aid have only one valve to each 
cylinder, but the gear is equally well adapted to 
actuate two valves. to each cylinder, in which case 
both receive the same motion in all positions of the 
engines or grades of expansion as they are driven 
identically from the one point (a, on Fig. 7). The 
adjustments are all of the T-foot and bolted brass 
type. The resetting of the valves is accomplished by 
putting a liner at the foot of the vibrating pillar ) or 
at the foot of the intermediate rod c, according as the 
valves need to be lowered or raised, both valves being 
affected exactly the same amount. There is no motion 
of the sector blocks in the reversing sectors d except 
when reversing or linking up, the blocks being at rest 
when the engines are working. The lead does not 
alter for any grade of expansion, while the cut-off can 
be arranged exactly as desired. The chief parts, or, 
indeed, all the gear can be easily arranged outside so 
as to be readily accessible and allow the engines’ trans- 
verse centres to be reduced. As the low-pressure 
chests are then next the exhaust trunnion, the valve 
faces can be parallel to the athwartship centre line, 
still giving a very free exhaust. The parallelism of 
the valve faces, of course, facilitates handling the 
cylinders in the shop, and reduces fore-and-aft space a 
little also. The reversing is easy, since the relative 
motion of the pins and brasses is small. Even with 
considerably larger surfaces, and consequently much 
greater durability than in other gears (except the Gab 
lever hand gear), the cost is less, and the weight 
reduced. The whole gear is simple, and has proved 
in two years’ working to be thoroughly satisfactory. 

The auxiliary pumps are worked by means of eccen- 
trics on the main shaft connected to a short cross-lever, 
from the other end of which are attached swing links, 
which take the air and circulating pump crossheads, 
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There is an auxiliary double-acting circulating pump 
for the surface condenser, which is placed transversely 
between the cylinders. The engines are governed by 
two of Brown’s hydraulic starting engines, and worked 
by a lever attachment to the starting platform. The 
engines are connected or disconnected by one motion 
of a lever working a strong clutch on the main shaft. 
Steam is cml’ be two steel boilers (Fig. 6), 11 ft. 
mean diameter by 9 ft. 6 in. long, working to a pres- 
sure of 100 lb. to the square inch. 

The vessel is controlled from the steering house 
amidships, in which are the steering gears, com- 
passes, telegraphs, and speaking tubes to engine- 
room. The accommodation for the crew is arranged 
below the main deck in one end of the vessel, and for 
captain and engineer in a cabin at the other end. It 
may be added that for two years the vessel has been 
thoroughly tested in practical work, and has given 
satisfaction, having done good work, while repairs 
have been practically ni/. 








H.M. BATTLE-SHIP ‘‘ RAMILLIES.” 

At a time when so much is being written on the 
subject of the relationship of the Government to 
private manufacturers, and of the necessity of these 
latter being encouraged to perfect their means of pro- 
ducing munitions of war, the floating on Tuesday, trom 
the yard on the Clyde of Messrs. J. and G. Thomson, 
Limited, of H.M.S. Ramillies, the largest battle-ship 
yet launched from a private establishment in the 
United Kingdom, and, indeed, in the world, and 
costing 843,000/., is worthy of more than a passing 
reference. ‘The contention for a closer bond between 
the Army and Navy Departments and the private 
establishmentsin the kingdom, is based on the necessity 
of the Government having at their disposal the most 
extensive resources possible at a time when war is 
imminent or even probable, and although that would 
scarcely be a time to lay down battle-ships, it is de- 


sirable to have yards equipped for the building of | ¥: 


battte-ships on the principle that a works capable of 
keeping pace with the Royal Dockyards in the build- 
ing of large vessels, may do similarly well with small 
craft. Besides, the building of ships of war requires 
quite an education on the part of the workmen as well as 
of superintendents. In the building of a cargo steamer 
or *‘ tramp” ‘‘ the rule of thumb” is a useful factor ; 
but when a warship is in course of construction draw- 
ings must be made almost for every detail. In the 
case of the Ramillies there have been 5000 plans 
in use, and they were constantly in requisition. 
The men in the Clydebank yard of the Messrs. 
Thomson, Limited, are now quite used to such impor- 
tant work. Indeed for several years past they have 
seldom been without a warship or 20-knot steamer, 
and in the past two years they have had something like 
a million and a third sterling of work from the Ad- 
miralty. Besides the Messrs. Thomson have designed 
and built several remarkably successful craft for 
foreign countries, including Spain, Russia, and Japan. 

The Admiralty had, therefore, confidence in placing 
an order for a battle-ship of over 14,000 tons with 
the firm in November, 1889, and the work has been 
quickly done. 1t is not necessary to enter at any 
length into the design of the ship, since she belongs 
to a class of which four have been launched from 
Government yards, the last, the Repulse, having been 
floated on Saturday last from Pembroke, while three 
others are building in private yards, and will be 
launched in the course of the year, one at Birkenhead 
and two at Messrs. Palmer’s, on the Tyne. We have 
already described the type of vessel,* while Sir 
Nathaniel Barnaby, in a contribution to the Institute 
of Naval Architects,t drew an interesting comparison 
between the Ramilliesand the first British ironclad built. 
Perhaps more interest would attach to some features 
incidental to the actual method of construction than 


to adescription of the ship. Although the Repulse | P 


was on Saturday launched from a slip, battle-ships are 
built in the dockyard as a rule in docks, and the floating 
out process is a common place affair, exercising all the 
ingenuity of the journalist to invest it with an im- 
portance befitting the occasion. In private alg the 
vessels are built on land, and at Clydebank the 
Ramillies was constructed on the spot where 
the famous Atlantic liners City of Paris and City of 
New York were created. The process of launching 
usually has all the excitement of a journey down a 
toboggan slide. In the first place, a sure foundation 
on which to build the ship had to be made. The 
ground of the building site was fortunately very 
solid, and theonly precaution necessary was to cover 
the site with logs of woods, while piles were 
driven to support the end of the launching ways. 
Now every one knows that to be safe the grade of a 
toboggan slide must suit the clear run on the level 
ground at the foot. So with the launching of a ship, 
and as the Clyde opposite the Messrs. Thomson’s yard 
is narrow, they determined to give the Ramillies a 
grade of §ths of an inch to the foot. The extreme 


* See ENGINEERING, vol. li., page 251. 
+ Ibid., vol. lii., page 119. 





coldness of the weather suggested the probability 
that the lubricants on the ways might not allow 
the vessel to have the usual speed, and the result 
certainly gave the launch interest. The dog shores 
were knocked away, and the ship left free to move; 
but there was no perceptible movement. The 
hydraulic ram, usually placed under the keel at the 
bow of all ships when being launched, was put in 
operation, and after five or six minutes’ work the 
vessel began to move, and the Duchess of Abercorn 
formally named the ship. For a long time the rate of 
progress of the huge mass of 7000 tons weight was 
about 1 in. per minute, a rate of movement quite in 
keeping with the dignity even of a great ‘British 
battle-ship. In an hour she had moved several feet. 
But nineteenth century notions seem to have asserted 
themselves on the part of the workmen, who were not 
quite satisfied with this ‘‘ masterly inactivity” in an 
age when all is hurry, so these unsympathetic work- 
men tried to push her off by main force, but, of course, 
in vain. As a last resource tugs in the river were 
attached to drawthe ship off. Then, and not until then, 
did the rate of progress quicken, but it was still extra- 
ordinarily slow. It continued to grow, however, and 
the movement became one which could be followed by 
the eye. Gradually she gained way, and at last, as if 
to show that her power and vitality had been merely 
dormant, she moved at a good pace into the water, 
dragging the anchors, plates, &c., buried in the earth, 
for something approaching 70 yards, She had been 
1 hour and 26 minutes in continuous motion, travers- 
ing a distance of about 460 ft., and an hour later she 
was safely berthed in the company’s dock. 

The keel of the Ramillies was laid in August, 1890, 
so that she has only taken 19 months to build, and 
when we remember that great credit was and is still 
taken for the building of the sister ship Royal 
Sovereign in the Portsmouth Royal Yard, with all its 
resources, in 17 months, and that the Devonport 
ard took 22 months to the Empress of India, and 
the Pembroke yard 34 months to build the Repulse, 
launched on Saturday last, Messrs. Thomson have 
to be congratulated on their performance. In the 
initial stages 40 tons of steel were built into the ship 
each day, and now there are a million and three- 
quarter rivets holding the structure together. These 
weigh 300 tons. The plates, previous to their being 
taken in hand for working, had to stand for a few 
hours in a liquid consisting of nineteen parts of water 
and one part of hydrochloric acid. When the plates 
were removed from the dilute acid both’ the surfaces 
were well brushed by brushes worked by machinery, 
and washed to remove any scale which might still 
adhere to them. They were then thoroughly washed 
with fresh water by the aid of a hose, then placed on 
edge to dry. This process removed all the black oxide 
or scale which adheres to the plates and has the effect 
of corroding them when placed in communication with 
sea water. The ship was ready for the armour-plating 
in August, but the plates were not forthcoming. Owing 
to the simultaneous building of eight battle-ships under 
the Naval Defence Act, steel manufacturers had their 
resources severely taxed. Otherwise the Ramillies 
would have been launched some time ago. The 
armour extends for 250 ft. along each broadside of 
the ship, and at each end the two sides are con- 
nected & a transverse armour belt. The general 
arrangement of the protective deck, &c., was described 
and illustrated in the previous articles already referred 
to. The belt is 18 in. thick, and required special ma- 
chinery to work it. The drilling of the holes, 54 in. 
in diameter, for the bolts, was done by electric 
power, with specially devised machinery, the perfora- 
tion of the hole in the plate and in the teak back- 
ing being one operation. So complete were the 
arrangements that 34 days served for the preparing 
and fixing of each armour plate weighing 30 tons. The 
lates are of compound steel, the outer face being of 
hard steel, while the inside portion is much softer and 
more ductile, and prevents the cracking of the hard 
steel face by the impact of shot. As it is important to 
avoid making any holes in the hard steel face the plates 
are secured by bolts 54 in. in diameter, having a 
screw thread ineachend. A hole is made in the softer 
steel in the inside of the armour plate, and when the 
plate is put on to the he side the bolt is passed 
through from the inside of the ship and is screwed into 
the hole made in the inner part of the armour plate. 
A long washer is passed over the inside end of the 
bolt, and rests upon the inside of the skin of the ship, 
and inside of all a large nut is ‘“‘hove up” on the 
end of the bolt, which completes the security of the 

late. 
? The l-in. steel skin of the ship above the armour 
belt is covered with 4-in. steel armour, which protects 
the quick-firing gun deck. The 67-ton guns are mounted 
en barbette, two forward and twoaft. The armour 
in each barbette weighs 643 tons without the backing. 
The barbette was chosen in preference to the turret 
because it raised the guns higher and admitted of in- 
creased freeboard—it is 18 ft. against 10 ft. 3in. in 
the Admirals. This, in the interests of the men, is a 
much-needed improvement. The tops of the barbettes 





project 2ft.9in. above the upper deck. The axes 
of the 67-ton guns are only 4 ft. 6 in. above the deck. 

There are seventy-eight separate engines in the 
ship. The main propelling engines consist of two 
sets of engines of the triple-compound type. They 
are in separate compartments with the powder maga- 
zine between, so that it will be very difficult for a shot 
to pass through to the explosives, as in addition to the 
armour it will require to penetrate through coal 
bunkers and the engine compartment with its many 
obstructions. It is not necessary now to enter into 
details as to the engines, as we hope at a later date 
to illustrate them. Steel and naval brass have been 
largely used to reduce the weight, and it is expected 
that the maximum power of 13,000 indicated horse- 
power will be got with a creditably small ratio of weight. 
Almost everything in the ship is done by machinery, 
and the engines incidental to the propelling machinery 
are all independent. Everything, too, is in > Bees so 
that should an engine get out of order another engine 
is available. The steam is supplied by eight single- 
ended return tube boilers, each with four furnaces 
3 ft. Gin. in diameter. For the purpose of shut- 
ting off each combustion chamber from the others, 
and also for regulating the draught, separate dampers 
are fitted in the passage from each furnace through 
the smokebox, and gearing is arranged to work these 
dampers from the stokehold floor. Each pair of boilers 
is in a separate water-tight compartment, with 
independent coal supply. For some time both sets of 
main engines have ond completely fitted up to the 
smallest detail in Messrs. Thomson’s works, with the 
condensers and all connections and shafts in position 
complete. In the boiler shop, too, the eight boilers 
are also all arranged in position with smokeboxes, 
uptakes, and all boiler mountings, furnace fittings, 
and firebars, and the two funnels each 8 ft. 6 in. ex- 
ternal diameter and 90 ft. high from the furnace level, 
lying ready for putting on rd, so that when the 
ship gets under the 120-ton sheerlegs at the company’s 
docks, these will quickly be put on board, and the 
vessel will doubtless soon attain her guaranteed speed 
of 174 knots. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 18, 1892. 

STEEL rail sales for the first month of the year foot 
up 150,000 tons. The estimate for the current month 
is 100,000 tons, and for March 150,000. Prices 30 dols. 
at Pennsylvania mills. Projected mileage which will 
probably call for supplies within the next two or three 
months foot up about 2000 miles. Theactivity of the 
rail market will depend upon the extent to which 
these requirements will be covered ; if covered imme- 
diately, it will make the rail market active tem- 
porarily. Parties in a position to speak say that a 
great deal of railroad material will be ordered within 
the next sixty days. There is a backwardness about 
placing orders for engines and cars. The iron trade 
generally is in a waiting condition. Heavy require- 
ments are known to exist, but are not being covered. 
Rolling mills throughout the country are running full 
time, but for very little work ahead. Plate and tank 
iron is strong at old figures. Beams are moderately 
active at 2.4 to 24 cents per pound. The pig-iron pro- 
duction is about 190,000 tons per week. Steel billets 
are. quoted at 26 dols. to 26.50 dols. delivered in 
Eastern Pennsylvania. 


February 25, 1892. 

The depression in iron and steel throughout the 
United States continues, though no farther decline in 
prices has taken place outside of pigiron. Large com- 
anies in the South have shaded quotations to make 
eavy sales throughout the north-west, and in this 
way some 50,000 tons of foundry iron have been un- 
loaded for delivery during the spring and summer 
months. These large sales only temporarily benefit 
the market. The restrictions of production will be 
the only relief unless demand should improve during 
the next thirty days or six weeks. No heavy orders 
for steel rails have heen placed, although brokers 
and makers state that inquiries in hand point to the 
placing of large orders before many days. Quotations 
in Pennsylvania mills 30 dols. Bridge iron has been 
shaded slightly to secure orders for about 6000 or 
7000 tons, most of it for western, some little for 
southern delivery. Quite a number of southern rail- 
roads are now in the market for bridge iron require- 
ments, and if their orders go through, as is probable, 
the month of April be quite a satisfactory one in 
point of business. Car builders continue to book 
orders, although the rush that was expected from rail- 
road companies has not come. Forge is quoted at 
14.50 dols. at tide-water points for northern and 
13.50 dols.to 14 dols, for southern. 





VicToRIAN SiLvER.—The discovery of a supposed silver 
lode a few miles from Walhalla has been reported to the 
Victorian Mining Department. The lode is stated to be 
50 ft. wide and a mile in length. An assay is to be made 
of a sample of the lode. 
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NICKEL ORE SMELTING PLANT FOR NEW CALEDONIA. 
CONSTRUCTED BY MESSRS. THWAITES BROTHERS, LIMITED, ENGINEERS, BRADFORD. 
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Wk illustrate on this and the opposite pages a nickel | 
ore smelting plant for New Caledonia, constructed by | 
Messrs. Thwaites Brothers, Limited, engineers, Brad- | 


ford. This plant is in duplicate, and consists of two of on the top of the water jacket is a wrought-iron 


Stewart's ‘‘ rapid” water jacket cupvlas (see Figs. ], 2, 
3, and 4), each capable of smelting 30 tonsof ore and fuel 
in twenty-four hours. The principal dimensions are as 
follow : Diameter inside water jacket, 4 ft. ; outside, 
5 ft. ; length, 10 ft. 5 in. The water jacket is supplied 
with water circulating pipes, safety pipes, overflow 
pipes, and regulating valves. The jacket is surrounded 
with an air belt, om which are six tuyeres ; from 
the air belt to the tuyeres are attached elbow branch 
pipes, in which are fitted shut-off valves and peep- 
holes with movable lids. The air belt is connected 
to the blower by a cast-iron blast main, and is provided 
with a wing shut-off valve. The cupolas are mounted 
upon cast-iron baseplates and four cast-iron pillars, 
and stand upon a strong bedplate fixed upon the 


Blower & 
Engine 





Steam Boiler 








Fig. 2. eee 
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brickwork foundation. At the front of the jacket pro- 
vision is made for the matte tapping spout, and at the 
back it is arranged for a movable slag spout. Riveted 


chimney, 5 ft. in diameter, which is lined inside with 
refractory materials and covered in at the top with a 
firebrick dome. 

On a level with the ore platform are the charging 
doors, opening from the centre. Near the top of the 
chimney is a square flue, lined with firebricks, leading 
into the fume and dust collectors. A blast pressure 
gauge is attached to the air belt to indicate the pres- 
sure, which is equal to a hydrostatic head of 16 in. 
The jackets are constructed of Siemens mild steel, with 
flanged joints, and are tested by hydraulic pressure 


‘to 100 lb. per square inch. 


Each cupola is provided with a Thwaites 1892 


‘pattern Roots’ blower, No. 3 size, driven with a 


direct-acting duplex steam engine (see Fige. 1 and 
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STEAM BOILERS 




















3). The diameter of the steam cylinder is 9 in.; 


| length of stroke 8 in. Running at 280 revolutions per 


minute the blower will deliver 2156 cubic feet per 


| minute into a blast main on which is placed an ag 


valve. The connecting-rods are made adjustable by 


‘conical steel pins and phosphor-bronze bushes, The 


blower is provided with four adjustable conical 
phosphor-bronze bearings. The main engine bearings 
on the standard are made with adjustable brasses and 
strips, and are adjusted by means of a set screw under 
each brass when necessary. The engine is provided 
with two cast-iron disc schti and two balanced fly- 
wheels. The revolvers are made of cast iron, accu- 
rately machined allover. The main shafts, piston-rod, 
| and motion work are made from best mild steel. The 
| engine and blower are mounted on one cast-iron planed 
plate. The engine and blower is complete with 
steam stop valve, lubricators, and drain pipes. 
The whole of the plant is covered in with a corru- 
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NICKEL ORE SMELTING PLANT FOR NEW CALEDONTA. 
CONSTRUCTED BY MESSRS. THWAITES BROTHERS, LIMITED, ENGINEERS, BRADFORD, 
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Ore Platform 
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gated galvanised iron roof 40 ft. span and 68 ft. long, 
carried upon ten cast-iron pillars. The ore stage is 
40 ft. by 34 ft. ; it consists of steel girders, and is covered 
with cast-iron floor plates ; itis 13 ft. high from the 
ground, and in addition to being supported by the 
roof pillars, it is carried by six short pillars. The 
steam hoist (see Figs. 1, 3, and 5) is direct-acting ; 
it is designed to lift 20 cwt. with a steam pressure of 
= ry per square inch ; the size of cage is 4 ft. 6 in. 
4 ft. 


To provide a constant supply of water to the jackets, 





two strong galvanised iron tanks, each 10 ft. 6 in. long 
by 5 ft. 9 in. wide and 5 ft. deep, are fixed upon the 

ore stage. The water is pumped from the sea by two | 
of Tangyes’ centrifugal pumps (Figs. 2 and 4), each 

driven by a small steam engine and belts, and each | 
pump is capable of lifting 4800 gallons per hour when | 
run at a speed of 325 revolutions per minute. Another | 
water tank, of similar dimensions, is for supplying the 

steam boilers with fresh water pumped from a ee 
by one of Pearn’s horizontal duplex pumps 24 in. in| 
diameter, and worked by steam a 4in. in dia- | 


meter and 4in. stroke. This is capable of forcing | 


1600 gallons per hour. There are two smaller tanks | 
to catch the overflow water from the water jackets ; | 
these tanks are slung up under the ore stage and con- | 
nected to a well. Two of Galloway's horizontal Cor- | 
nish boilers supply the steam at 80 lb. per square inch | 
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working pressure. These boilers are 5 ft. in diameter 
and 20 ft. long, with one flue 2ft. 8in. in diameter, 
and made throughout of best selected Siemens mild 
steel plates. The shell and flues are gin. thick, and 
the longitudinal seams double-riveted. The ends are 
4in. thick in one solid plate ; the back end is flanged 
with the flue openings bored out, and the outside 
edges turned up. The front end is attached to the 
shell by a solid welded outside angle-iron ring of steel. 
The boilers are mounted complete with fittings, and 
tested to 140 lb. pressure per square inch. In addi- 
tion to the working plant, slag cars to hold 5001b. 
each are provided. 





Coat 1n Soutu AvustRALiA.—In a report which Mr, H. 
Y. L. Brown, South Australian geologist, has forwarded to 
the Commissioner of Crown Lands on 4 recent trip to the 
north, he says: ‘“ one my visit to Mulligan Springs, 
in connection with an alleged discovery ot coal in that 
locality, and my further examination of the geological 
features of the district surrounding Leigh’s Creek, I 
observed, as closely as the circumstances permitted, the 
nature of the country traversed with a view of determining 
how far northwards the coal-bearing rocks existing at 
Leigh’s Creek would probably be found to extend.” Mr. 
Brown gives details with regard to his journey, and con- 


cludes by saying: ‘‘ The existence of fossil vegetable re- 
mains at Wyeculcuna, Kuntha Hill, and other places in 











the district, together with the recurrence of small seams 
of coal, and the facts mentioned relating to Warraminna, 
suggests that a very large area of this country must contain 
underlying coal-bearing rocks, which I am of opinion will 
prove to be of the same age as those at Leigh’s Creek, 
and will afford an ample field for prospecting for coal,” 





THE Price or Patent SpgcivicaTions.—Another in:- 
portant improvement has been effected in connection with 
the Patent Office, by the adoption of a uniform price for 
all printed specifications. Over 10,000 of these pamphlets 
are issued every year, and during recent years the price 
of each varied from 3s. to 4d., whilst there was further 
uncertainty for purchasers residing in the country on 
account of a varying charge for postage. It has ) Fame 
found that at the price of 8d. each, without variation 
on account of size, and without any extra charge 
for Postage, these publications might be sold without 
affecting the receipts of the Patent Office, whilst much 
correspondence and delay would be saved to patent agents 
and others concerned. Henceforth any specification ir 
stock can be obtained from the Patent Office at this price, 
and arrangements have been made with the Postmaater- 
General by which sae requests in the form of a post- 
card, price 8d., will be on sale at each post office, so that 
any one knowing the number and year of a particular 
patent may, on filling in the blanks on the card, have a 
copy of the specification delivered at his address b 
return of post, without further expense or correspond- 
ence, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The proceedings on the 
pig iron market last Thursday were characterised by 
an air of animation, prices on the whole being firm, and a 
large total of warrants changing hands. Somewhere 
about 15,000 tons of Scotch iron were sold, 10,000 tons at 
the forenoon market, and the remainder at the afternoon 
market. A few lots were sold at 40s. 3d. cash, but the 
bulk of the forenoon sales were done at 40s. 54d. one 
month open. The major portion of the iron was 
taken by one firm, and the selling was all from 
one source, so that the whole transaction looked very 
much as if it had been a pre-arranged affair. A large 
quantity of Cleveland At hematite iron also changed 
hands during the forenoon. The market was quiet in the 
afternoon, no business having been done till within a few 
minutes of the close. Cleveland, however, was done at 
31s, 44d. per ton cash, and 2d. more one month, and the 
transactions in hematite iron were done at 45s. 54d. and 
453. 5d. cash, and 45s. 74d. one month. Just towards the 
close hematite iron was firmer, there being a buyer at 
453. 6d. per ton cash. A few minutes before three 
o'clock a sale of 5000 tons of Scotch iron was made at 
40s. 3d. cash, and immediately afterwards the same lot was 
t-ansferred to a third broker at 40s. 54d. per ton one month. 
Some 10,000 tons of Cleveland iron were sold forward over 
the year at 35s. 3d. with delivery on one day’s notice 
in seller’s option. Hematite iron just at the last touched 
45s. 74d. per ton cash. The closing settlement prices 
were—NScotch iron, 40s. 3d. per ton ; Cleveland, 35s. 74d.; 
hematite iron, 45s. 74d. per ton. Only a very small 
amount of business was done in warrant iron on Friday 
forenoon. Not a single transaction in Scotch warrants 
was reported, and the Glasgow brokers seemed inclined 
to allow London to hold as long as possible, themselves 
having made up their minds to observe the old attitude 
of cold reserve. The dealings in the afternoon were 
somewhat featureless, and apart from a purchase of 2500 
tons of hematite iron near the close, business was very 
quiet, and the tone was easier all round. Scotch iron 
was offered at 40s. 34d. per ton cash without finding a 
buyer. Hematite iron changed hands at 45s. 64d. per 
ton a week. At the close the settlement prices were— 
Scotch iron, 40s, 14d. per ton ; Cleveland, 35s. 6d. ; hema- 
tite iron, 45s, 6d. per ton. The feature of the pig iron 
market on Monday forenoon was the firmness in Cleve- 
land and hematite iron, the prices of which rose respec- 
tively 8d. and 5d. per ton. Not much business was done, 
but buyers were led to cover their engagements, lest, as a 
result of the proposed holiday amongst the colliers, pro- 
duction should in we A way be affected. Seotch iron 
remained idle and unchanged in price. The market was 
quiet in the afternoon. No new feature presen 
itself in respect of Scotch iron. Cleveland and 
hematite warrants were the turn easier, business being 
done in the former at 36s. 1d. per ton cash and 36s. 9d. a 
month, and in hematite iron at 46s, 1d. one month. Just 
at the close of the market 2000 tons of Scotch iron were 
sold at 40s. 6d. cash in fourteen days ; hematite iron was 
also done at 45s, 10d. per ton cash. The settlement prices 
at the close were—-Scotch iron, 40s, 3d. per ton; Cleve- 
land, 36s.: hematite iron, 45s. 104d. per ton. There was 
more business doing in the pig iron warrant market on 
Tuesday forenoon, but the dealin was largely of an 
option character. Some sales of tch warrants were 
made, oue month open, by the syndicate representa- 
tives, at 40s. 74d. and 40s. 7d., which appeared to indicate 
that they were desirous of opening the market. Cleve- 
land and hematite iron were each 1d. per ton dearer on 
account of the threatened labour difficulties in Durham. 
Several thousand tons of hematite iron were sold on 
moderate option conditions, but that did not mean busi- 
ness. There was a quiet business in the afternoon. A 
few minutes from the close nothing had been done in 
Scotch iron, and the quotations were unaltered. Cleve- 
land, however, was done at 36s. 2d. per ton cash, and 
36s. 4d. one month, and hematite iron at 45s. 114d. to 
46s. 04d. cash. The closing settlement prices were—Scotch 
iron, 40s. 44d. per ton; Cleveland, 36s. 14d.; hematite iron, 
46s. per ton. Business was quiet this forenoon. Both 
Cleveland and hematite warrants were very firm, and a 
few lots were secured by the ‘‘short” interest in view of 
the crisis in the coal trade in the south, which may extend 
to the iron trade. Scotch rose 3d. per ton, but was not 
dealt in; Cleveland rose $d., anc hematite iron 34d. per ton. 
The following are the prices of several special brands of 
makers’ iron, No. 1: Clyde and Gartsherrie, 493, 6d. per 
pd — Re ae, 52s.; ee 52s. 6d.; 
xlengarnock (shipped at rossan), 51s.; Shotts (shi 
at Leth), 53s.; Carron rp ag at Grangemouth), BO ea. 

rton. These prices all show a reduction over the week. 

here are still 78 blast furnaces in actual operation, as 
compared with 15 at this time last year. t week’s 
shipments of pig iron from all Scotch ports amounted to 
5129 tons, against 3884 tons in the corresponding week of 
last year. They included 500 tons fcr the United States, 
127 tons for Australia, 300 tons for Italy, 150 tons for 
Germany, 470 tons for Russia, 220 tens for Holland, 100 
tons for China and Japan, smaller quantities for other 
countries, and 2737 tons coastwise. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 501,112 tons, as compared 
with 502,758 tons yesterday week, thus showing for the 
week a decrease amounting to 1646 tons. 


Finished Iron and Steel Trades.—These branches of 
trade are still suffering from the effects of the lock-up 
of Scotch warrants in | Beas wey The later developments 
are being keenly watched by producers and consumers 
alike. Merchants are all looking for lower prices 
in both departments, and in the steel trade some 
extensive “bearing” operations have been going on. 





At most of the works the orders on hand are being rapidly 
cleared, and so far no great weight of new business 
been booked. Prices are being shaded, 61. 3s. 9d., less 
5 per cent., having been accepted for steel plates. In the 
finished iron trade makers are complaining of a great 
dearth of orders, while there is virtually no inquiry for 
forward contracts. Bridge building firms are fairly well 
employed, and they are pressing for delivery of material. 
Some of the makers of finished iron held a meeting in 
Glasgow on Monday to consider what action they should 
take in the event of the Scotch miners coming out on 
holiday on the 12th inst., and they unanimously resolved 
that all the works should close if the miners adopt such a 
course. 


Coal Trade.—The tone of the cval trade was firmer to- 
day. The demand for export was not materially improved, 
but there is more business doing in the coasting trade, 
especially for Ireland. Main coal is a little higher for the 
better qualities. On the other hand, the better qualities 
of splint are slightly lower, while ell coal is unchanged. 
To-day’s prices at Glasgow harbour are as follows : 

F.o.b. per Ton. 
a, -s @. 


Splint ... ‘ jee A 8 9to 9 0 
aincoal ... ae Sh ios k, Sase es. 

Steam ... Sa ee se a0 o. 0" Ss 

Ell... es a sos) Ae 


The Proposed Glasgow Hydraulic Power Company.— 
The promoters of a Bill to incorporate the Glasgow 
Hydraulic Power Company have officially notified that it 
is not their intention to any further with it this 
session of Parliament. The amount of share and loan 
capital aimed at by the Bill was 125,000/. Sir William 
Arrol and Mr. W. Renny Watson have been named as 
probable directors of the company. 


Clyde Shipbuilding Trade: Launches during February. 
—The output of new shipping from the Clyde shipbuild- 
ing yards last month was on a fairly large scale. The 
launches numbered 22 vessels, of an aggregate of 31,418 
tons—showing an increase of 8760 tons over the output 
in February of last year, but 7229 tons less than in the 
corresponding month of 1890. For the two months of 
this year the total output stands at 43,118 tons, or 7932 
tons over that of the same two months last year, but 
14,511 tons short of the output in January and February 
of 1890. As compared with the output in the first two 
months of 1888, which was in the last period of depres- 
sion, the launches this year are better to the extent of 
23,928 tons, or equal to 56 per cent. The past month’s 
launches include 14 steamers of a total of 16,190 tons, and 
eight sailing vessels aggregating 15,228 tons. The largest 
steamers put into the water during the month were the 


ted | Himalaya, 7000 tons, built for the P. and O. Company 


by Messrs. Caird and Co., Greenock ; the Dalmatia, 3300 
tons, for the Anchor Line, built by Messrs. D. and 
Henderson and Co. ; the El Khediva, 2000 tons, for the 
Khedival Company of Egypt, built by Messrs. Robert 
Napier and Sons ; and the Duke of Fife, 1350 tons, built 
for the Dublin and Glasgow Steam Packet Compan 
(now about 52 years in existence), by the Ailsa Shipbuild- 
ing Company, Troon. The largest sailing ship is the 
Celticburn, 2700 tons, built for Messrs. Shankland and 
Co., Greenock, by Messrs. Barclay, Curle, and Co. 


New Shipbuilding Contracts.—Mr. T. C. Guthrie, 
Glasgow, has placed an order with the Ailsa Shipbuilding 
Company for a ~~ steel sailing ship for his ‘* Village” 
Line of Glasgow sailing ships. Messrs. Russell and Co., 
Greenock, havebooked an order from Mr. G. M. Steeves, 
of Liverpool, to build a first-class steel sailing ship hav- 
ing a deadweight carrying capacity of 3600 tons, the third 
vessel ordered from the same builders by Mr. Steeves. 
She is tobe called the Saratoga. 


Ventilation of Public Buildings.—At the last rte | 
of the Royal Scottish Society of Arts, held in Edinburg 
on Monday night, two papers were on this general 
subject, one of them by Mr. John Faggie, University 
College, Dundee, having more special reference to the 
chemical side of the question, and the other by Mr. 
William Key, Glasgow, who dealt with the mechanical 
side of the subject. He advocated the propulsion system 
of ventilation by means of washed and warmed air, with- 
out draughts. 


Extension of Jetties at Dundee Harbour.—It has been 
agreed by the Dundee Harbour Board to extend the jetty 
300 ft. or 400 ft. westwards of the Cattle Depdt, so as to 

rovide accommodation for the landing of Canadian pro- 
} at Dundee from cattle ships. Sheds are also to be 
erected on the jetties for the storage of Canadian produce. 
The scheme when carried out will be of great advantage 
to shippers. After the cattle are landed vessels will 
hauled to the westward, and oy ee they have on 
board for Dundee merchants will landed without the 
inconvenience of docking. That the jetty and sheds may 
be ready for next season’s traffic the engineer was _in- 
structed to proceed with the work without delay. The 
jetty and sheds are estimated to cost from 8000. to 
12,0007., but the expenditure will to a large extent depend 
on the nature of the sheds to be erected. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on Change was very thin, and though quotations were 
pretty strong the amount of business transacted was small, 
the threatening state of affairs in the Durham coal trade 
causing operators to be particularly cautious. Makers, 
as a rule, would not quote, but there were some merchants 
willing to sell No. 3 g.m.b. Cleveland pig iron at 36s. 3d. 





for prompt f.o.b. delivery, and though buyers attempted 


has | to purchase at rather less, that figure was reported paid. 


The lower qualities were firm, 86s. being asked for No. 4 
forge, and grey forge not being obtainable under 35s. 6d. 
Middlesbrough warrants were 36s. 1d. cash buyers. To- 
day the market was firm, but there was still a want of 
confidence in it, and nobody would do business except for 
early delivery. No. 3Cleveland pig advanced to 36s. 6d., 
and a few parcels changed hands at that price, but 
several sellers asked 36s. 9d. for the ruling quality. 
Middlesbrough warrrants opened at 36s. 4d. and closed 
36s. 5d. cash buyers, but there was not much doing in 
them. The hematite pig-iron trade remains steady, and 
several producers will not undertake to deliver under a 
month. About 48s. is paid for early delivery of makers’ 
east coast brands, There is now a pretty good supply of 
Spanish ore, but this has made no quotable change in 
prices. Rubio is still 13s. ex-ship Tees, but in some 
cases rather less might be accepted. 


Manufactured Iron and Steel.—In these two important 
industries there is very little alteration. Producers kee 
busy, but few orders are being placed just now, oon 
for delivering ahead contracts might be entered into at 
rather less than the market quotations, Common iron 
bars are 5/. 10s.; iron ship-plates and iron ship-angles 
each 51. 5s.; steel ship-plates 5/. 17s. 6d.; and steel ship- 
angles, 5/. 15s., all less the nee ag A 24 per cent. dis- 
count for cash. The steel rail mills keep quiet, and 41, 
net at works would not be refused for heavy sections. 


Stoppage of Blast Furnaces at Jarrow.—The men em- 
loyed at these furnaces have—with the exception of 
o. 5—been all paid off, and a general depression seems 
to exist about this department of Messrs. Palmer’s Works. 
There are now four furnaces damped down, the last one 
having been stop on Friday last. These furnaces have 
been running on Cleveland and No. 5, which continues to 
work, on hematite. Work is not likely to be resumed for 
some time. 


Notices given to Blast Furnacemen at Middlesbrough. 
—On Friday, Messrs. Sir Bernard Samuelson and Co. 
gave afortnight’s notice to 500 men engaged at their 
Newport Iron Works, Middlesbrough, to terminate their 
engagements. The reason for this action, it is said, is 
the state of affairs in the Durham coal trade. It is pro- 
bable that other firms in Cleveland will follow the ex- 
ample of Messrs. Samuelson. 


Middlesbrough Iron and Steel Shipments.—The total 
shipments of Pig and manufactured iron and steel from 
the Tees for February, were issued a day ortwoago. The 
total clearance of pig shows an increase on January to 
foreign ports of 1477 tons, and coastwise of 4227 tons. 
As compared with the corresponding month of last year 
there is shown a decrease of about 5500 tons to foreign 
ports and a decrease of some 9000 tons coastwise. Com- 


W. | paring the shipments for February of this year with those 


of 1890, however, a decrease is shown in the amount 
sent foreign of 2600 tons, but in the amount sent coast- 
wise there is an improvement to the extent of 1600 tons. 
There is an increase in the deliveries to Scotland over 
the quantity exported in January of 3400 tons, while 
Wales took 1100 tons more than in the first month 
of 1882. The total shipments of manufactured iron 
show an increase of 3000 tons over January. New- 
castle did not take a single ton, although in January 
about 4000 tons were sent to that port. Wales 
which took none in January, however, is credited 
with 2519 tons, and the increase is principally accounted 
for by reason of Australia having taken 2944 tons, and 
1486 and 1358 tons having gone to Japan and India re- 
spectively. The total, however, falls short of that for 
sett of last year by about 6000 tons, the decrease 
being principally due to the falling off of the quantities 
sent to foreign ports. There is a falling off in the ship- 
ments of steel, as compared with February of last year, of 
over 10,000 tons, India only taking 424 tons during the 
first month, as compared with 9357 tons in the correspond- 
ing month of last year. The grand total for the month is 
more than 31,000 tons below that of February, 1891. 


The Fuel Trade.—Very heavy shipments of coal are 
reported from the north-eastern ports. Those from Tyne 
Dock have for the last few days been above 3000 tons 
daily, more than they were a year ago, and from other 
shipping places large quantities are being sent out, so 
that in some degree the users of coal are evidently pro- 
viding against the anticipated stoppage. These large 
exports have, as might be expected, caused some excite- 
ment on Newcastle Exchange, where the demand is re- 
ported better, but we understand the Northumbrian pits 
are able to me | even larger quantities. Best Northum- 
brian steam coal is 9s. 9d. to 10s. f.0.b., and gas coal 
8s. 3d. to 8s. 6d. Northumbrian coal is plentiful and the 
market is wae in check by that fact, and by the know- 
ledge that the Northumbrian miners will continue to 
work regardless of what other colliers do. At Middles- 
brough blast furnace coke is still quoted 13s. delivered at - 
Cleveland fnrnaces. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Coal Crisis.—Business in the heavy trades is in a 
great measure paralysed by the serious turn the coal 
uestion has taken. The giving in of notices by the col- 
liers throughout the district has been completed, and it 
is evident that the non-union men will be compelled to 
join in the movement. Even now, engine coal has risen 
2s. per ton, and better class 3s., while agents have been 
ordered by the pit proprietors not to commit themselves 
to any deliveries, nor to make any contracts at ruling 
quotations. Day-to-day rates are to be the order for the 
immediate future. For a week past the coal traffic has 
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been abnormal, heavy trains running from the pits to the 
centres of consumption both — and day, and the 
poverty of stocks is now fully disclosed. Very little pre- 
paration ey to have been made for the emergency, 
and the bulk of manufacturers will be at the mercy of 
holders of coal. 


Stoppage of Works.—On all hands notices to workmen 
are being given, running concurrently with those of the 
colliers, and the larger concerns will not have the men on 
their hands in the event of a coal famine. At the Park- 
~~ Iron Works, where 2000 men are engaged, the 

irectors in their notice to the men say, ‘“‘ This is given 
in consequence of the proposed colliers’ strike or ‘stop,’ 
and the impossibility of obtaining the large supplies of 
fuel necessary to keep the whole of the extensive works 
of this company in full operation. After the termina- 
tion of your notice your engagement will be from 
day to day until such time as the strike or stop is ended 
and the necessary supplies of fuel can be obtained.” 
This company uses about 15,000 tons of coal r 
month and 4000 tons of coke. It is very probable 
that its fine blast furnaces will have to be damped down. 
The colossal establishments engaged on Government 
work for the most part own their own pits, and have ac- 
cumulated stocks that will enable them to continue opera- 
tions. The decision of the rolling mill proprietors to 
close, rather than pay higher prices for coal, is to be 
enforced, and this will throw thousands of hands engaged 
in the old staple trades out of employment. Great loss 
and permanent damage to business is inevitable. 


The Proposed Punishment of Colliery Proprietors.—A 
meeting of miners’ delegates and hg pone eg of the 
Yorkshire coalowners was held at Leeds yesterday, to 
consider the desirability of restricting the output of 
coal, maintaining miners’ wages, and what steps 
should be taken with regard to the coalowners who 
notoriously sell their coal at less than the ‘‘ current 
price.” Mr. Pickard favoured restriction of output and 
the adoption of retaliatory measures against those who 
wedeeell. Mr. Brigg and Mr. Chambers, on behalf of 
the owners, said they viewed the experiment which the 
miners were now making with doubt and misapprehen- 
sion. They could not enter into an agreement to punish 
individual owners who might not have acted honourably 
with regard to prices. Mr. Chambers pointed out that 
nearly two-thirds of the coal raised in South Yorkshire 
was sent out of the county for consumption, and owners 
had to meet competition from other districts supplying 
the same markets. The owners declined to enter into 
any agreement with the miners as to the course to be 
pursued. 


Tron and Steel.—If it were not forthe threatened business 
interruption a more favourable market for manufactured 
iron wight be anticipated, as some good orders for best bar 
and bridge irons are being placed both on home and Aus- 
tralian account. Pig iron moved off very slowly, especi- 
ally foundry. The stove grate workers who are under 
notice refuse to accept any reduction, or to submit the 
question to arbitration, so that a strike seems inevitable. 
All the heavy steel departments are fairly employed, the 
call for railway material on home, Indian, and South 
African account being well maintained, and it is not im- 

robable that higher rates will be asked before long. 
Best engine tyres are selling at 12/. 10s. per ton upwards, 
carriage and wagon tyres and springs 10/., and axles 
61. 10s. Bessemer billets and slabs are firm at 5/. 17s. 6d. 


Engineering.—Houses engaged in the engineering in- 
dustries state that business ~~ improve a little as 
the year advances. Sheffield firms are more evenly em- 
ployed than those in the Leeds district. In the former 
town, owing to the activity of the departments engaged 
on Government contracts, many hundreds of mechanics 
are employed on double shifts, eight hours each, thus 
avoiding any dispute on the overtime question. There 
is a large amount of colliery work in hand and a fair out- 
put of engines and machinery for export, 





NOTES FROM THE SOUTH-WEST. 

Severn and Wye Railway.—The half-yearly meeting of 
this company was held at Bristol on Friday, Mr. W. C. 
Lucy in the chair. The chairman said a decrease which 
had to be reported in the receipts was caused by the ad- 
vance of coal in the Forest of Dean last autumn, 
following a corresponding advance in South Staffordshire 
and South Wales. The result had been that a consider- 
able amount of trade had left Lydney and the Severn and 
Wye Railway, but these were circumstances over which 
the directors had no control. The company was paying 
double the price for coal for locomotive purposes com- 
pared with what it paid five years since. 


Milford Docks.—The directors of the Milford Docks 
Company observe in their half-yearly report that the 
local trade carried on at the docks has shown a consider- 
able increase during the past six months, but while this 
trade affords reasonable grounds for belief that it will be 
sufficient to pay current expenses and a gradually increas- 
ing amount towards debenture stock interest, the directors 
are sensible that the prosperity of the company can only 
be fully assured by securing to the docks a share of Trans- 
atlantic traffic. The Canadian and Atlantic syndicates, 
which recently put forward a scheme for establishing a 
line of steamers leet Cape St. Charles and Milford, 
are still following up the matter. 


Bath Electric Lighting Company, Limited.—The first 
annual meeting of this company was held on Saturday, 
Colonel Vaughton in the chair. The directors’ report 


stated that the gross profits for the year amounted to 
1626/., and after deducting directors’ fees, salaries, and 
other standing charges, there remains a net balance of 








585/. A dividend at the rate of 4 per cent. per annum 
was declared. The directors stated that they anticipated 
that the coming year would show better results, and that 
they were giving special attention to the question, the 
initial charge for installing the electric light. 


Cardiff.—A moderate business has been passing in 
steam coal. The best qualities have made 12s. 9d. to 
18s. 3d., and secondary descriptions 11s. 6d. to i 
ton. The market for household coal has exhibited a 
fairly good tone. Coke has shown little change; foundry 
qualities have made 18s. 6d. to 19s. 6d., and furnace ditto 
17s. 6d. per ton free on board. 


Pembroke and Tenby Railway.—The directors in their 
half-yearly report record an increase of 679/. in the net 
receipts for the second half of last year. The working 
charges for the half-year were 46.90 per cent., as against 
48.80 per cent. Thesum of 340/. 03. 1d. was credited 
against the steel rail renewal account, which now stands 
at 3782. 0s. 11d. This balance will be cleared off during 
the current half-year and the account closed. 








MISCELLANEA. 

Dvrine the last three months of 1891, 3,192,696 Ib. of 
silver lead ore were exported to the United States from 
the State of Sonora, Mexico. 

Messrs. Goddard, Massey, and Warner, of Traffic- 
street, Nottingham, have obtained the contract for sup- 
plying the corporation of Huddersfield with a complete 
sludge pressing plant. The amount is 2840/. 

Ebony is said to be so abundant in some parts of the 
State of Tamaulipas, Mexico, that it is used as firewood 


by the people, and the Monteroy and Mexican Gulf Rail- la 


way uses it for fuel. 


It is stated that after the Central and South American 
Telegraph Company, the present owners of a cable from 
Galveston to Valparaiso, has effected the transfer of the 
Transandine Telegraph Agency, cablegrams can be trans- 
mitted from Europe to Buenos Ayres in thirty minutes. 

The imports of British railway iron and steel into 
Mexico during the year 1891 amounted to23, 149 tons, valued 
at 582,005 dols., as compared with 53,375 tons imported 
in 1890, valued at 1,541,510 dols. In the month of 
December last only 43 tons were imported from England. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending February 21 
amounted, on 16,3212 miles, to 1,234,357/., and for the 
corrresponding peri of 1891, on 16,261f miles, to 
1,274,896/., an increase of 60 miles, or 0.3 per cent., and 
a decrease of 40,539/., or 3.2 per cent. 


The Mexican Central Railway Company has obtained 
a concession from the Mexican Government for the estab- 
lishment of a line of passenger and freight steamers on 
Lake Chapala, near Guadalajara. Two steamers, which 
will run in connection with the railway, will be put on 
we ny at once, one for passengers and the other for 
reight. 


Experiments made at the laboratory of the Philadelphia 
Railroad Company brought out the fact that Harrington 
bronze, compo of 55.73 per cent. copper, 42.67 per 
cent. zinc, .97 per cent. tin, and .68 per cent., had, after 
being rolled, a tensile strength of 75,000 lb. per square 
inch, and an elongation of 20 per cent. on a 2-in. section. 


Messrs. Rose, Downs, and Thompson, of Old Foundry, 
Hull, have just received an order for one of their largest 
‘* Kingston” dredgers of somewhat special design for an 
— Government undertaking in Germany. We 
understand the firm has also received an order for a special 
type of their ‘‘ Kingston” machine for the Caledonian 
Canal, N.B. 

A committee of the Chicago Corporation recommend 
that the limit of height of buildings should be 150 ft., 
and less for narrow streets. The idea is to conserve light 
and air for the streets. Taking a street 40 ft. wide and 
a building 100 ft. it was determined that additional 
stories should be kept back on a line run from the build- 
ing line on the opposite side of the street at an angle of 
60 deg. 

According to recent advices received the transconti- 
nental journey from Buenos Ayres to Valparaiso can be 
made in 76 hours at a cost not exceeding 200 dols , paper, 
while the journey by steamer vid the Straits of Magellan 
occupies about twelve days, and costs 200 dols. passage 
money. The railway being now completed to the localities 
where tunnelling begins, the trip through the mountains 
from the ends of the approaching lines can be made in 
eight or ten hours. 


The ninth ordinary meeting of the present session of 


the Liverpool Engineering Society was held at the Royal | 


Institution, Colquitt-street, on ednesday evening, 
February 24, Mr. John T. Wood, President, in the chair. 
The evening was devoted to the adjourned discussion 
upon a paper read by Mr. Thomas Morris, F.G.S., at the 
previous meeting, entitled ‘‘ Engineers’ Tests of Iron 
—- and Suggestions for Standard Uniform 
“ests.” 


A settler in Diamanie, Entre Rios, Argentine Republic, 
writes that over eighty reaping machines and forty-five 
thrashing machines were received in that locality last 
year, while the cost of the twine used for binding wheat 
amounted to 60,00 dols., and estimates that this year 
150,000 dols. worth of twine will be used. He says that 
the settlers this year will need 600,000 bags. Within the 
last two months Diamante has purchased 582,000 dols. 
worth of agricultural machinery. The yield of wheat 
during the past season has averaged almost a ton an acre, 
and is of a superior quality. 





The Australian papers just to hand devote consider- 
able s to the official trial of the powerful ‘“* Equili- 
brium” steam fire oe lately constructed by Messrs. 
Shand, Mason, and Co. for the Sydney Fire ‘eo 

rd and referred to in our issue of October 15. me 
very severe tests were made and the results were con- 
sidered extremely satisfactory. The force of the streams 
projected by the 1}-in. and 2-in. jets caused much 
astonishment. A 2-in. jet was for a moment accidental] 
directed against the entrance gate of the fire station yard, 
and such was the power that a thick panel was blown out 
of the gate and was subsequently picked up on the 
opposite side of the street. 


A school of Naval Architecture and Marine Engineering 
has just been opened as a department of the Sibley 
College, Cornell University, Ithaca, N.Y., and is the first 
of its kind in the United States. The idea of opening 
such a school dates from 1890, when the scheme was sanc- 
tioned by the trustees of the university, but a difficulty 
was met with in filling the professional chairs, which has 
caused the opening of the school to be delayed to the pre- 
sent time. Phe principal of the school is Professor W. F. 
Durand, late of the Engineer Corps, United States Navy, 
and Mr. G. R. McDermott, formerly with Messrs. J. 
and G. Thomson’s, Clydebank, has been appointed Assist- 
ant Professor of Naval Architecture. 


A Joint Committee of Lords and Commons is to be 
appointed to consider the best method of dealing with 
the electric and cable railway schemes pro d to be 
sanctioned within the limits of the part tee ayy ol Bills 
introduced, or to be introduced, in the present session, 
and to report their opinion as to whether underground 
railways worked by electricity or cable traction are calcu: 
ted to afford sufficient accommodation for the present 
and probable future traffic; as to whether any, and 
which, of the schemes propose satisfactory lines of route ; 
as to the terms and conditions under which the subsoil 
should be appropriated ; whether any, and, if any, what 
schemes should not be proceeded with during the present 
session. 


The Hartlepool Ropery Company, whose London offices 
are 112, Fenchurch-street, are introducing a wire rope 
covered with a preservative material, which they named 
“* Glissantoline,” and which they claim renders the rope 
practically imperishable as far as rusting is concerned. 
In confirmation of their claims they state that ropes thus 
coated have been submitted to the follow ing tests without 
being affected in the least: (1) Wire rope was immersed 
three week in sulphuric acid (Sol) ; (2) ditto at a tempe- 
rature of 130 Cent., 280 Fahr. ; (3) ten weeks in steam ; 
(4) eight weeks in solution of salt water (25 per cent. 
salt); (5) ten weeks lying in water (condensed steam), 
temperature about 130 to 170 Fahr. ; (6) eight weeks in 
sea water, &c. 


On Monday afternoon last, the 29th ult., a party of 
upwards of seventy members of the Junior Engineering 
Society visited the Marine Engineering Works of Messrs. 
Humphrys, Tennant, and Co., Deptford Pier. The 
manager, Mr. Thomas Soper, showed the visitors round 
the various shops, and pointed out the features of interest 
in the methods employed by the firm in the construction, 
fitting, and erection of the engines and boilers produced. 
Those for the fast cruiser H.M.S. Grafton have just been 
completed. A set of engines for H.M.S. Repulse, first- 
class armour-clad battle-ship of 13,000 indicated horse- 
power, were seen under process of erection, as were also 
the boilers for the same vessel. Parts of machinery for a 
fast cruiser building in the north were in hand at different 
stages of treatment, and ithe shops generally being fully 
occupied with work rendered the visit particularly in- 
structive. 


Mr. Berkley, President of the Institution of Civil 
Engineers, had the pleasure of entertaining at -dinner at 
the Grand Hotel, on Thursday, the 25th ult., the follow- 
ri ogy: and past officers of the Institution: Sir F. A. 
Abel, K.C.B., honorary member ; Mr. Abernethy, Sir 
Frederick Bramwell, Bart., F.R.S., Mr. Woods, and Sir 
George B. Bruce, past-President; Mr. Alfred Giles, 
M.P., Sir Robert Rawlinson, K.C.B., and Sir B. Baker, 
K.C.M.G., F.R.S., vice-presidents; Mr. G. F. Lyster, 
Mr. E. A. Cowper, Sir James M. Douglas, F.R.S., Mr. 
J. W. Barry, Sir Douglas Fox, Mr. 8S. H. Preece, 
F.R.S., Dr. W. Anderson, F.R.S., Mr. Charles Hawksley, 
Mr. W. Shelford, Mr. H. Hawkshaw, Sir Bradford 
Leslie, K.C.I.E., Sir Guilford Molesworth, K.C.LE., 
members of council; Mr. Shand, Mr. Burt, Mr. H. 
Graham Harris, Mr. W. Matthews. Mr. F. S. Courtney, 
Mr. Berkley, jun., and Mr. James Forrest, the secretary. 


A meeting of members of Parliament interested in the 
Rating of Machinery Bill, took place at the Conference 
Room, House of Commons, on Monday evening, for the 
urpose of further considering the terms of the Bill which 
1s to be introduced by Mr. Gerard Balfour, and is down 
for second reading on April 6. Among those present 
were Sir Henry James, Q.C., Sir William Houldsworth, 
Bart., Mr Gerald Balfour, Mr. John Darlington, Mr. 
Oldroyd, Mr. Tomlinson, Mr. Smith-Wright, and Mr. 
Mather, Mr. Humphreys Davies was also present on 
behalf of the Manufacturers’ Association. After a pro- 
longed discussion, in which the suggestions of Sir Henry 
James were of great value, the terms of the Bill were 
agreed and referred to a Parliamentary draughts- 
man. eunderstand the Bill, as now settled, not only 
embodies the views of the very influential conference 
which was held in Manchester last month, but contains 
provisions which will disarm much of the opposition with 
which previous Bills on the subject have been met. Peti- 
tions in favour of the Bill are being prepared, forms of 
which can be obtained from Mr. G. Humphrey Davies, 
4 3 I., 9, Laurence Pountney-hill, Cannon-street, London, 
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Re THE “‘ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No, 1428, 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Bua ) Friday, the 4th day of December, 1891, 
Regr. 5 between 
“ ENGINEERING,” Lrp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action.on the 25th 
November, 1891, an Affidavit of JAmzs DgennineTon an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 


) | NEERING ” and also undertaking that he the Defendant will 


not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “‘To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 


be | published in England have not a combined weekly circulation of 


sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 


ity | of the Plaintiff Company or otherwise slander or libel 


the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 








NOTICES OF MEETINGS. 

Puysicat Socizety.—March llth. ‘‘Thermodynamics and the 
Action of Light on Silver,” by Mr. H. M. Elder. ‘On Choking 
Coils,” by Professor J. Perry, F.R.S. 

Sociery o¥ CuHmsMICAL INDUSTRY, LONDON SECTION, BURLINGTON 
Hovsr.—Monday, March 7th. The following papers will be read : 
“‘The Dangers Attending the Manufacture of Explosives,” by 
Mr. Oscar Guttman. ‘The Acid Action of Drawing Papers,” 
by (a) Drs. Evans and Wirtz. (b) Messrs. Cross and Bevan. 

THE JUNIOR ENGINEERING SocteTy.—Thursday, March 10th. Visit 
to the Orient Steam Navigation Company’s R.M.S. Ophir. The 
party will leave Fenchurch-street Station at 1.38 p.m. for Tilbury 
Docks —Friday, March 11th. Meeting at Westminster Palace 
Hotel, Victoria-street, S.W., at 8 p.m., when a paper on ‘‘ The 
Principles and Action of a Direct-Acting Steam Pump” will be 
read by Mr. Frank W. Page. 

Society or Akts. — Monday, March 7th, at 8 p.m. Cantor 
Lectures, ‘* The Uses of Petroleum in Prime Movers,”’ by Professor 
William Robinson, M.E., Assoc. M. Inst. C.E. Four Lectures.— 
Wednesday, March 9, at 8 p.m. Ordinary meeting ‘‘ Experi- 
— on the Durability of Modern Pigments,” by A. P. Laurie, 


SoutH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WoRKS 
MANAGERS.—Saturday, the 12th instant, at the Institute, Dudley, 
at 7 p.m. Mr. T. E. Holgate, A.S.S.M. (Darwen), will read a 
paper on ‘‘ Manganese and Sulphur in Pig Iron.” 

INSTITUTE OF MARINE ENGINEERS.—Meeting in the Town Hall, 
Stratford, on Tuesday, March 8, at 7.30. Mr. Macfarlane Gray will 
give a lecture on ‘‘ Nothing,” or the ‘‘Non-Existent.” The 
annual general meeting will be held in the Town Hall on Friday, 
March 11; after the conclusion of business the meeting will ad- 
journ to the new premises of the Institute, 58, Romford- 

NEWCASTLE-ON-TYNE ASSOCIATION: OF STUDENTS OF THE INSTITUTION 
or CiviL ENGINEERS.—Meeting on Wednesday, March 9, in the 
Durham College of Science, Newcastle-on-Tyne, at 8 p.m., when 
a paper on ‘‘ The Construction of a Dry Dock in Difficult Ground” 
will be read by J. R. Baterden, A.M.I.C.E. 
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THE NEW GERMAN PATENT LAW. 

THE new German patent law which lately came 
into operation is largely on the line of the law of 
1877, but with certain alterations that are no doubt 
improvements. 

It may be well, in order to obtain a better under- 
standing of the present law, to remind our readers 
that under the law of 1877 the practice was, roughly 
speaking, as follows. The application was made in 
writing to the Patent Office, and contained a peti- 
tion, and was accompanied by a specification, with 
drawings or models, &c., according to the nature 
of the invention. If the application appeared to 
be in due form, and the invention to be novel, and 
of a kind fit to form the subject matter of a patent, 
the application was adyertised in the Imperial 





Gazette, and the specification was thrown open to 
public inspection. Eight weeks were allowed for 
opposition, limited to the grounds that the inven- 
tion was not new, or that the essential contents of 
the applicant’s description had, without permis- 
sion, been taken from the descriptions, drawings, 
models, implements, or contrivances of another, 
or from a method of manufacture used by the 
opponent. An invention was not considered 
patentable if it had already been described in 
any printed publication, or publicly used in 
Germany. 

If the application was in a form that did not 
satisfy the Patent Office, a certain time was allowed 
for endeavouring to comply with the requirements, 
all this having to be done by correspondence. 
If the application was rejected, the applicant might 
appeal within four weeks. 

Arguments might be lodged with the notice of 
appeal or subsequently, but had to be in writing, 
neither the applicant nor his representative being 
allowed to argue in person, or produce oral evi- 
dence. Furthermore, in sucha case a patent might 
be refused not only on the ground forming the sub- 
ject of appeal, but on some other ground, as to 
which the applicant had no opportunity of endea- 
vouring to satisfy the authorities. 

Patents were maintained by annual payments, 
commencing with 30 marks, and increasing by 
50 marks each year, three months’ grace being 
allowed for payment. 

A patent could be declared void after the expira- 
tion of three years (1) if the patentee failed to work 
his invention in Germany to an adequate extent, or 
at least to do everything necessary to insure such 
working ; (2) If the grant of license to others to 
use the invention appeared to be demanded in the 
public interest, and the patentee, nevertheless, 
refused to grant such license upon adequate com- 
pensation and good security. 

A patent was liable to be declared void, at any 
time, on either of the following grounds: (a) That 
the use of the invention would be incompatible 
with the laws or public morals; (b) That the in- 
vention was for an article of food (for nourishment 
or luxury), a medicine, or a substance produced by 
chemical process (except in so far as the invention 
related to a definite method of producing such 
articles) ; (c) That the invention had already been 
described in some printed publication, or publicly 
used in Germany, at the time of application for 
a patent, in oot a@ manner that its employment 
appeared possible by cther persons skilled in the 
particular trade to which it related; or (d) That 
the essential contents of the application were taken 
from the descriptions, tools, contrivances, draw- 
ings, or models of another, or from some means 
of working used by such other, without his con- 
sent. 

Such is a very brief outline of the main provisions 
of the German law as it stood before the new law 
came into operation on October 1 last. 

Now it would not be practicable within the limits 
of an article such as this to enter fully into all the 
details of the new law. Suffice it to refer briefly 
to some of its main provisions. 

Only printed publications dated within the last 
100 years are to be considered as publications 
affecting the novelty of an invention, but public 
use within the country such as to enable other com- 

etent persons to use the invention will be fatal. 

he official publication of the specification of a 
foreign patent will be fatal only if it has been pub- 
lished more than three months before application 
for the German patent, assuming the foreign 

atentee or his representative to be the applicant. 

his provision, however, applies only to official 
publication of countries that make the same conces- 
sion, as announced in the Imperial Gazette. Unfor- 
tunately, this provision will be of no service to 
English inventors, because Sec. 103 of the Patents, 
Designs, and Trade Marks Act of 1883, limits to 
seven months from date of a foreign application 
the period of grace that can be allowed under an 
Order in Council, whereas the German law provides 
for postponement (on application by the applicant) 
of publication of the invention for a period not ex- 
ceeding six months, dating not merely from the 
date of application for the patent but from the date 
of the decision allowing the application for publi- 
cation. Let us hope that this and other matters 
may be embodied ere long in a short Act amending 
our present patent law. 

Only permanent officials are to be allowed to deal 
with applications for German patents. An applica- 
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tion is examined by a member of the application 
staff ; if itis notin due form an opportunity is given 
the applicant to amend within a given time ; if the 
invention be considered not patentable, reasons are 
given and time allowed for reply. In case of an 
adverse decision, the applicant can appeal. The 
applicant can be heard ; witnesses and experts can 
be examined. Whether this will be altogether 
advantageous to foreigners seeking patents in Ger- 
many remains to be seen. It practically amounts 
to providing something like the elaborate and com- 
paratively costly machinery and procedure of a 
court of law to determine whether a patent shall 
be granted or not. The German applicant will 
usually have his experts close at hand. But the 
foreign inventor will often have to incur the great 
expense and loss of time incidental to a journey to 
and sojourn in Germany, not only himself, but 
with experts able to speak to the facts, and whose 
fees and expenses will necessarily in some cases 
represent a very serious sum of money. Hence 
it is much to be feared that, so far as foreigners are 
concerned, the new German law, in the respect just 
alluded to, isalaw for the rich, certainly not for 
the poor inventor, or even the inventor of mode- 
rate means. As a matter of fact the preliminary 
examination system has proved a failure as carried 
out in the past, and so it will in the future. 

If on opposition on the ground of fraud an appli- 
cation is refused, the opponent can demand a 
patent for the invention to bear date the day before 
the publication of the fraudulent application, The 
final fee, which under the old law had to be paid 
after notification of the allowance of a patent, now 
has to be paid within two months of the acceptance 
of the application. A patent granted for a process 
for the production of a new substance also pro- 
tects the substance itself when made by that 

rocess. Until proof to the contrary is given it 

is to be assumed that every production of the said 
new substance has been effected by the patented 
process. 

On the annulment of an original patent any 
existing patent of addition becomes a substantive 
patent, which expires at the date when the original 
patent would have expired, and on which the usual 
annual taxes have to be paid. 

Whereas under the old law damages for infringe- 
ment could only be recovered when the infringe- 
ment had taken place knowingly, under the 
amendment thay can also be recovered when 
ignorance through culpable negligence is proved. 

We never admired the German law of 1877, and 
this for reasons that apply equally to the new law. 
Like the United States law, and our own law of 
1883, the German law was, and as now altered still 
is, calculated to cruelly mislead not only the un- 
wary inventor but also the public generally. Why ? 
Because the provision of pretentious machinery for, 
and the making of a great parade of a preliminary 
examination resulted, and must result, in the 
granting of many invalid patents with a sort of hall- 
mark calculated to grossly deceive the unwary into 
a belief in the wy of such patents. But the 
German practice in this respect has a still more 
serious fault. It is bad enough that after so much 
official parade so many invalid patents should issue. 
But it is still worse to find patents constantly re- 
fused for new and meritorious inventions, under 
pretence that something already done or proposed 
amounts to a practical anticipation. Fortunately 
we have so far escaped that kind of infliction in 
this country, so far as respects novelty and utility. 
Nevertheless, there is good cause still to be watch- 
ful, because many theorists who know but little of 
the practical operation of the preliminary ex- 
amination clauses, are accustomed to express 
their unbounded admiration of (especially) the 
United States patent system, and occasionally 
we have fits of agitation for the adoption 
of a like system in the United Kingdom. 
Indeed, some of these enthusiasts go so far as to 
desire the abolition of the pericdical payments 
exacted here (as in Germany) for maintaining 
patents. That the amount of these might well be 
considerably reduced, not only here but also in 
Germany, there can be no reasonable doubt in the 
mind of any thoughtful person who realises the 
vast importance of offering the strongest possible 
inducement to ingenious persons, rich and poor 
alike, to devote their attention to the advancement 
of the manufacturing arts. Did our law contain 
any such objectionable compulsory working clauses 
as obtain in Germany and some other countries, we 
could understand, and could heartily support any 





outcry for their abolition. But to say that thou- 
sands upon thousands of patents should remain in 
force for years and years after their owners have 
ceased to take any interest in them, is a proposition 
that will certainly not commend itself to the manu- 
facturing world. Jt was, we believe, once said (in 
effect) by the late Sir William Siemens (who is 
understood to have settled in this country owing to 
the lack of an encouraging patent law in his own) 
that it would pay the community to give a patent 
to a man for a previously known but unused 
invention, even if he had picked it out of the 
gutter, in order that by his exertions in placing it 
upon the market the public might be benefitted. 
It is exactly there that the chief public advantage 
of a patent law comes in; and, though tardily, 
the Germans seem to be getting an idea of the 
soundness of this view, seeing that a publication 
more than one hundred years old is no longer to 
be considered a bar to a patent, and that their new 
law provides that suits for revocation can only be 
brought within the first five years of a patent; or 
(in the case of patents granted before the amend- 
ment of the law) within three years from the date 
of the law. With the best of inventions a market 
must in the first instance be created ; and examples 
are not wanting in the history of invention to 
establish, over and over again, that inventions 
which have proved of the utmost practical value 
have, many years before, been more or less closely 
approached. Some may, so to speak, have come 
before their time, but in most cases there has 
probably been a lack of energy on the paten- 
tee’s part, he has considered that having hit 
upon an idea and committed it to paper, 
it remained for others to do the rest. It is not 
due to inventors of this stamp that the manufac- 
turing arts have made such enormous strides 
during the present century ; but rather to those 
who, having patented their inventions, stuck to 
them and lost no opportunity of developing and 
ushing them, alone or with the aid of capita- 
ists. Nevertheless the practice of condemning 
an unfortunate patentee to lose his patent because 
he has not been able to get it worked within a limited 
time is far too drastic and uncompromising. When, 
however, the thing protected is so hopelessly value- 
less that the patentee, if able, is unwilling to pay, 
or if unable himself to pay, cannot even find some 
one willing for a consideration to pay, a moderate 
sum to maintain the patent, then we confess we 
fail to perceive the advantage, whether to the public 
in general or to the patentee in ——. of hav- 
ing such a patent in existence. e are often told 
that owing to the moderate Government fees and 
the absence of periodical payments in the United 
States, many more inventions are made and 
patented there than here. The people who make 
such assertions fail to realise that what appears to 
be only one invention here, is often treated by the 
United States Patent Office authorities as consti- 
tuting several inventions ; consequently the number 
of United States patents becomes smaller ; in other 
words, though, as a matter of fact, there were even 
fewer inventions there than here, the uninitiated 
would be led to infer there were more. 

From what we have said it will be gathered that 
in at least three important particulars we regard 
the new German law as being (like the old) open to 
serious objection ; namely, as respects the examina- 
tion system, the compulsory working provisions, 
and the excessive amount of the annual Govern- 
ment fees. 

As helping to show what small value ought 
really to be placed upon the preliminary examina- 
tion system, it may be interesting to mention that 
in Germany many patents granted after official 
examination have been declared void for want of 
novelty, and that Dr. Edmunds, a barrister who has 
devoted much attention to, and has written an ex- 
haustive treatise upon, patent law, in the course of 
the discussion which followed the reading of Mr. 
Lloyd Wise’s presidential address at the Chartered 
Institute of Patent Agents last November, said that 
he had recently had an opportunity of personally 
inspecting the working of the examination as to 
novelty in the United States, and of talking to 
some of the examiners on the subject. He must 
confess that he went to the States rather enamoured 
of the American examination system, but he had 
returned quite the reverse. It appeared to him 
that the examination as to novelty was in a large 
number of cases highly vexatious and troublesome ; 
that it led to an enormous amount of correspond- 
ence and worry and expense, and, further, that 





even when the patent was granted there was very 
little guarantee as to its validity. He had been 
told by those who were ina position to know, that 
something like 70 per cent. of the total number of 
patents granted were, when litigated in the courts, 
declared void. What could be the value of an 
examination when that was the case? Not 70 per 
cent. of the patents granted in this country, or any- 
thing like that number, were declared void. 





THE LONDON AND BIRMINGHAM 
WATER BILLS. 

In our article last week, describing the present 
position of the London water supply question, and 
the intended Royal Commission on the subject, we 
referred to the scheme of the Birmingham Corpo- 
ration for obtaining a new supply from Wales, and 
hinted that, by virtue of a new Standing Order of 
last session, the metropolitan authorities might, in 
self-defence, make representations to the Committee 
on the Birmingham Bill in the direction of treating 
the Pricipality as also a possible gathering ground 
for London. The Royal Commission has not yet 
been appointed, and the Birmingham Bill has not 
yet come before the House of Commons on second 
reading. Nevertheless some useful action has 
already been taken on behalf of metropolitan in- 
terests. The Commons’ Committee last year on 
the Water Commission Bill advised that no fresh 
area should be granted until the whole question of 
supply had been considered, and although their 
new Bill and that of the Corporation are 
practically hung up by the forthcoming Royal 
Commission, the Eauhes County Council have 
taken steps to safeguard themselves in regard to 
the Birmingham scheme, and the possibility of 
London desiring to draw a fresh supply also from 
Wales. At the invitation of Sir John Lubbock a 
numerously attended meeting of members of Par- 
liament and others concerned held a conference on 
the subject of the Birmingham Bill at the House of 
Commons, and, after a discussion, it was decided 
that while the measure ought not to be opposed on 
its merits by London (as it might be under the new 
Standing Order), still it ought to be deferred until 
the Royal Commission should have reported. The 
date of that event was, however, admittedly un- 
certain, and it was then urged that the Bill should 
be postponed for a month, and that a sub-com- 
mittee should be appointed on the part of London 
to consult with a committee representing the 
promoters. Earl Compton, Sir John Lubbock, 
Mr. Sydney Buxton, Mr. Dixon-Hartland, Mr. 
H. Lawson, Mr. Bristowe, and Mr. Murdock 
were thus appointed, while on the other side 
Mr. Chamberlain, the Home Secretary, Mr. 
Jesse Collings, and Mr. Powell Williams, the 
members for Birmingham, were selected. These 
two sub-committees. met, and while it was 
agreed that the second reading of the Bill should 
be postponed until next Tuesday, the engineer for 
the Bill and the engineer of the County Council 
were instructed to confer as to whether a mutual 
arrangement could be. effected. The Birmingham 
representatives on this occasion pointed out that 
the area in Wales which the Corporation proposed 
to take was so small—probably not one-tenth of the 
total available watershed—that there would be 
ample area for London if required. On Monday 
last the General Committee, numbering about 
thirty gentlemen, met again to receive the report 
of the sub-committee. They reported that having 
conferred with the promoters of the Bill they were 
satisfied that the improvement of the Birmingham 
water supply was a matter of urgency, and they 
were not prepared to recommend that the scheme 
should be opposed. At the same time, however, 
in order that London should be in no way pre- 
judiced or hampered in the future, the sub-com- 
mittee suggested that two clauses should be added 
to the Bill, one giving the metropolitan autho- 
rities the right to cross any aqueducts to be 
constructed by the promoters, and another, 
providing that any arrangements that might be 
made with regard to compensation should be fair to 
London as well as to Birmingham. The meeting, 
therefore, while regretting that it should be neces- 
sary to proceed with the Bill pending the Royal 
Commission, resolved not to oppose it, if the pro- 
moters agreed to the suggested clauses. It is fully 
believed that the promoters will agree, and the way 
will then be clear for the debate which is sure to 
arise on the motion for second reading next week. 
Meanwhile, no fewer than fifteen petitions .ra in 
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to be heard (one coming from the Corporation of 
London) have been presented, and there is every 
indication of a vigorous contest in the committee- 
room. The estimate of the engineer, Mr. Mac- 
kenzie, for the work is 5,851,000/. The London 
Water Bills are also ses down, merely for second 
reading, for March 9. 
At the closing meeting of the London County 
Council, this question and the recent negotiations 
necessarily formed a prominent topic. In explain- 
ing what had been done, Sir John Lubbock men- 
tioned that one argument urged by Mr. Chamber- 
lain against delay with the Birmingham Bill was 
that while an additional supply for that city was 
indisputably necessary, eight years would be re- 
quired to obtain it, and, as prudent men, the Cor- 
oration were bound to look ahead in good time. 
Under these circumstances the London repre- 
sentatives decided not to oppose the measure ; 
but the needs of Birmingham would have to 
be proved in Committee. The action of the sub- 
committee was approved by the Council, and sub- 
sequently the Council agreed to this resolution : 
‘¢ That this Council trusts that Parliament will not 
pass the Birmingham Corporation Water Bill before 
the water consumers of the metropolitan area have 
hadanopportunity of putting their owncasebeforethe 
Royal Commission, except on the clearest possible 
evidence that the urgency of the matter in the case 
of Birmingham is so great that it must be pushed 
forward immediately without regard to the require- 
ments of the population of the Thames basin, and 
the Council hope that, should the Birmingham Bill 
be referred to the Select Committee, an instruction 
will be given to the Committee in this sense.” Mr. 
Lloyd proposed an amendment pledging the Council 
to take every possible step to prevent the Bill 
being passed until the Royal Commission had 
reported, but this was rejected. It is a significant 
circumstance that in the course of a speech on 
Tuesday, Mr. Ritchie, President of the Local 
Government Board, committed himself to . the 
opinion that the London water supply ought to be 
in the hands of a public authority, and expressed 
the hope that the Royal Commission would recom- 
mend that the County Council should be given 
power to take the control of the supply into their 
own hands. 








THE ADVANCE OF THE TRAMS. 


THERE are a few points of special significance 
connected with the second reading of the County 
Council Tramways Bill on Monday. A second 
reading obtained by a mere majority of two (160 to 
158) does not necessarily mean very much, but as 
this measure was rejected at the same stage last 
year, its success on this occasion indicates a distinct 
advance against the rigid barrier hitherto main- 
tained. Of course it has still to face the ordeal of 
a Committee, and there its success or failure cer- 
tainly will not depend upon the accidental presence 
or absence of members at a division as in the House 
itself. Again, this is the first instance of tramway 
lines being approved of across a Thames bridge, 
and although it is true that there are tramways on 
two bridges over the Seine, the conditions of traftic 
in London and in Paris are too widely different to 
render those examples analogous to the present 
case. The pretensions of the District Railway Com- 
pany toa monopoly of rail traffic between Westmin- 
ster Bridge and Charing Cross Bridge are obviously 
untenable and will not bear argument, and the con- 
tention that municipal authorities ought not to own 
tramways is sufficiently answered by the experience 
of Manchester, Liverpool, Sheffield, and other 
large towns in which the tramways are owned and 
run by the Corporation. On the other hand the 
pretence that this tramway is only intended to go 
as far as Charing Cross Bridge, is too transparent 
to be accepted. There is no such demand for 
vehicular accommodation along that short section 
of the Embankment to justify an enterprise in- 
volving an outlay of 10,0001. ; and it is clear that 
this scheme is but the thin end of the wedge which 
is to drive the tramways into and through the very 
busiest of the many busy quarters of the metropolis. 
The desire so prominently advanced to connect the 
tramways of the north and south will not be effected 
by the present limited proposal, for there is no 
tramway to be joined up to at Charing Cross. 
The truth is—and it is tacitly admitted by 


the promoters—that once across Westminster 
Bridge and as far as Charing Cross, the tram- 
way will be gradually but surely extended first 





along Northumberland Avenue, then across Tra- 
falgar-square and the end of the Strand to 
St. Martin’s Church, thence up Charing Cross- 
road to Tottenham Court-road, and finally to 
Kuston-road, where it will meet the existing 
northern tramways. Thus, and only thus, will the 
connection so mildly spoken of be accomplished, 
and that is what this meek and humble project means. 
Allthat such an enterprise involves in regard to the 
public thoroughfares named will have to be closely 
examined by the Select Committee, and that will 
probably prove to be the weakest element in the 
promoters case. With regard to the scheme as it 
stands, and the construction over Westminster 
Bridge, it was originally intended that the lines 
should be laid on the crown of the bridge, leaving 
the sides free for general traffic, but subsequently 
the Council had decided to lay them on the curves, 
leaving the centre for ordinary vehicles. The space 
to be taken up by the track is 14 ft. wide, thus 
leaving about 40 ft. of the general roadway, and this 
the Council consider will be ample for ordinary 
requirements. The outside cost is put at 10,000/., 
and the Council anticipate getting 10001. at least, 
if not 1500/., a year from the company who will 
work the line. 





RAILWAYS IN WAR TIME. 

Tue railway has been the most material factor in 
the development of modern civil life ; we have yet 
to see what its influence will be on modern war- 
fare. Thatit may be a most powerful weapon in 
the hands of a skilful wielder there can be little 
doubt, whilst that it will be a snare to any general 
unskilled in its use is doubtless not so obvious a 
fact, but none the less true. For instance, in the 
Franco-Prussian War the French, who were always 
unlucky—which is another expression for being 
badly organised—suffered most severely through 
the reserve ammunition, several batteries of ar- 
tillery, and all the entrenching tools of the 6th 
Corps (Canrobert’s) being shut up somewhere else 
in railway trains when the time came to occupy a 
position before Gravelotte. Under these circum- 
stances it would seem remarkable that military 
men should not pay more attention to railway 
working, were it not that long experience has 
made well known the intense conservatism of 
the military mind. Horse and foot and boot and 
saddle are still almost as much the study of 
the Army as if we were living in the days of Wel- 
lington or Marlborough. There are, however, some 
military officers who are unprofessional enough to 
take a broader view; and Colonel J. S. Rothwell, the 
Professor of Military Administration at the Staff 
College, is happily one of these. On Friday last he 
delivered a lecture before the Royal United Service 
Institution, which should do much to turn the 
attention of military officers to this most important 
subject. In passing we would call attention to the 
good work done by this Institution in adapting ‘‘the 
resources of civilisation” to ‘‘ the art of destruction.” 
The previous lecture by Major Beresford, R.E., 
was on the use of the telephone in the field, and 
and preceding this was the paper on military 
ballooning, which we have already noticed. 

The chief experience by soldiers in the use of 
railways during active service was gained during 
the Franco-Prussian War of twenty years ago. 
During 1866 the railway was used for carrying 
large bodies of troops, but the struggle between 
Germany and France was the great war fought in a 
theatre where there was a well-developed railway 
system—although even then not so highly deve- 
loped as it has since become—and that experience 
showed how vast an influence railways may be made 
to exercise on the issue of a contest. In the case 
of this country there may be some excuse for for- 
getting the importance of the railway question. 
Our wars for a long time past have been only little 
wars, a circumstance happy in itself, for us, so far, 
but not without its dangers ; and there is no rail- 
way system of a foreign power which connects with 
ours. Our fleet may always lie in the gap between 
the railway termini of our nearest neighbours and 
our own. In fact, throughout the whole of the 
British possessions there are only two regions, as 
Colonel Rothwell pointed out, where foreign rail- 
ways connect with those under the jurisdiction of 
the Crown. These are the frontier of Canada and 
the frontiers of Cape Colony and Natal. Neverthe- 
less, if we have an army it should be efficient. We 
do not pretend to know what may be hidden away 





in the recesses of the Intelligence Department ; but 








if there is much knowledge on the question amongst 
military officers it is very unobtrusive. The Royal 
Engineers are put through a railway course at 
Chatham, but being ‘‘ put through a course” is often 
avery perfunctory proceeding ; and certainly those 
army officers who may be accounted as having a 
working knowledge of railway matters are too small a 
minority considering the importance of the subject. 

Colonel Rothwell tells us in his paper that before 
the outbreak of the war of 1870, German officers 
had ascertained the exact dimensions of every 
bridge on the French lines leading to Paris, so 
that, when it was reported a bridge had been de- 
stroyed, girders could be forwarded at once from 
Germany for its repair. This is perfection of 
knowledge to which we are not required to attain 
for reasons above stated. There is, however, 
Colonel Rothwell points out, a prospect of a rail- 
way connection being accomplished which will have a 
greater military interest than those junctions in 
America and Africa to which reference has been 
made. This would be the union of the Russian- 
Asiatic system with our Indian network. Roughly, 
about 800 miles of construction would connect the 
two systems up ; and then our responsibility in the 
matter of military railway operations would be 
quite another matter. 

In the reconnaissance of a railway the points 
laid down for consideration by Colonel Rothwell 
are divided under three heads, viz.: The Per- 
manent Way; Stations and Signals; Rolling 
Stock. In the first the gauge is one of the most 
important considerations, the overhang of car- 
riages not being forgotten in this connection. In 
the Brazils there are seven different gauges in use, 
and in the United States eight. On the Continent 
the normal gauge is in use throughout with the ex- 
ception of Russia, Spain, and Portugal. Stations, 
bridges, culverts, gradients, points, crossings, sid- 
ings, and signals are all circumstances that should 
be noted, the lecturer discussing those points which 
are especially important. One thing should always 
be remembered, that military trains are generally 
longer than those ordinarily in use for civil pur- 
poses. The features most to be observed in report- 
ing on rolling stock are also given. 

Railways are not likely to be much used for 
tactical purposes, but for purposes of supply their 
importance is very great. This was well illustrated 
in the Franco-German War, and Colonel Rothwell 
gave at considerable length some very interesting 
episodes illustrating this fact. The German Army 
before Paris, which was over 120,000 strong when 
the city was first invested, and was afterwards in- 
creased, was almost entirely dependent for its 
supply on one line of railway, which for a length 
of nearly 300 miles passed through hostile territory. 
As it was quite impossible to watch the whole of 
this long line the German system was to guard the 
most vulnerable points, such as bridges or tunnels, 
and, when any damage was done, to inflict the most 
severe punishments on the offenders. Any one 
injuring a railway or telegraph line was brought 
before a court martial, which was not authorised 
to inflict any other sentence except instant death ; 
and the commune to which the offender be- 
longed, and that in which the outrage occurred, 
were each fined to the full amount of their 
annual taxation. In order to further guard against 
mishap it was customary to ‘‘invite” one of 
the most influential inhabitants of the town to 
accompany each military train. From such a town 
as Reims as many as twelve persons a day would 
have to make these unpleasant journeys, either 
riding on the engine or occupying a compartment 
with the German officers, the latter alternative 
being doubtless more distasteful than the former. 
In spite of these severe measures Frenchmen were 
always found ready to hinder the traffic by pulling up 
permanent way or otherwise. An instance occurred 
on the line between Fronard and Toul, which formed 
part of the main line of communication for the 
German Army investing Paris. The railway passes 
over the Moselle Valley by means of a viaduct of 
seven masonry arches. The German troops guard- 
ing it were overpowered and the French obtained 
temporary possession. When the viaduct had been 
constructed a chamber had been formed in the 
eastern pier, and this was charged and exploded 
by the Frenchmen, so that two of the arches were 
brought down. The gap was too wide to be 
bridged, and the Germans decided to make an 
embankment, but this took seventeen days to 
accomplish. If the explosion had been in the 
centre pier it is probable that the damage could 
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not have been repaired short of rebuilding the via- 
duct. Colonel Rothwell very pertinently remarks: 
‘* In the event of our engineers having to prepare 
a chamber for a similar purpose the experience of 
Fontenoy-sur-Morelle may be instructive.” It will 
also be instructive to add what steps the Germans 
took. ‘The village of Fontenoy was burnt, a fine 
of 10,000,000 francs (400,0001.), to be paid within 
eight days, was demanded from the province of 
Lorraine, and on the day following the act, the 
Mayor of Nancy was informed that, unless 600 
workmen were ready at the station by noon 
on the 24th, all factories would be closed, all 
public works suspended, and, in the first place, 
the superintendents, and afterwards some of the 
workmen, belonging to the factories in the town 
would be shot.” 





THE USES OF PETROLEUM IN PRIME 
MOVERS. 

Last Monday evening Professor W. Robinson, 
A.M.I.C.E., delivered the first of a series of four 
lectures in the rooms of the Society of Arts, 
Adelphi, on ‘‘The Uses of Petroleum in Prime 
Movers.” ‘Taking up in the first place the occur- 
rence and properties of petroleum he stated that 
there were at present two sources of these oils, 
viz., bituminous shale, from which the oil is ob- 
tained by distillation, and the natural oils of the 
American and Russian oil districts. The colour of 
the crude shale oilis very similar to that of the 
crude Russian and American oils, and its specific 
gravity was about .865 to .87. These crude oils 
were subjected to fractional distillation, breaking 
up into light products, the kerosine oils, the 
intermediate oils, the lubricating oils, and 
astatkior residuum. In this process of distillation 
the heavier oils could be ‘‘ cracked” or split up into 
lighter oils by subjecting them to a. considerably 
higher temperature than their normal boiling points, 
a process which was made use of in the United 
States for increasing the yield of the kerosine oils. 
In judging the quality of a petroleum the colour and 
smell were important, but more reliable results 
were obtained by examining the oil by means of 

roper instruments. Thus its specific gravity could 
a taken by means of an hydrometer, specific 
gravity balance, or specific gravity bottle, care 
being taken to correct the results for temperature, 
this correction on an average being . per 
degree above or below the standard temperature of 
15 deg. Cent. To illustrate. the danger of the 
lighter oils or spirits such as benzoline, the speaker 
showed that on plunging a lighted taper into a dish 
containing any ordinary burning oil, the taper was 
immediately extinguished as these oils do not give 
off vapour at ordinary temperatures. Benzoline 
does and will therefore take fire when a lighted 
taper is plunged into a shallow dish containing it. 
The ‘‘ flashing point” of an oil was defined as the 
temperature at which sensible quantities of 
vapour were given off, so that this vapour 
would burn with a blue flash when a light 
was brought in contact with it. A safe oil, he went 
on to say, should not have a flashing point lower 
than 100 deg. Fahr. by the open test or 73 deg. 
Fahr. by the closed test. Sir Frederick Abel’s appa- 
ratus for testing the flashing point of oils was next 
mentioned, and described as consisting of a 
water bath, in which was placed a cup containing 
the oil to be tested. The copper cylinder forming 
the water bath was covered over, and a gas jet was 
arranged at the top in suck a way that it could be 
tilted down on to the oil in the cup when desired, 
the temperature of the bath and oil being obtained 
at any moment by means of a couple of thermo- 
meters. For details of the apparatus and of the 
precautions required in using it the lecturer referred 
to Schedule 1 of the Petroleum Acts of 1879. Fur- 
ther information as to the quality of an oil could 
be obtained by distilling it. It was usually con- 
sidered that a lighting oil should not begin to distil 
till it reached a temperature of 10 deg. Fahr., and 
thatitshould be completely distilled at atemperature 
of 300 deg. Fahr. With a uniform liquid, such as 
water, the whole of the distillation takes place at 
one temperature, but with petroleum oils this is 
not so, the range of temperature between the com- 
mencement of the distillation and its completion 
depending on the degree of uniformity of the oil. 
From a number of experiments he had made on 
this subject the lecturer had ascertained that light- 
house oil was one of the most uniform in composi- 


ractice was the specific and latent heats of petro- 
eums. The specific heat of these liquids was about 
.4 to .5, whilst he had found that the latent heat of 
Royal daylightoil wasabout 1.094timesthat of water. 
Russolene oil had a somewhat less latent heat, 
whilst lighthouse oil had a little more, but owing 
to the want of uniformity in the composition of 
these oils, these latent heats were not very definite 
quantities. In oil engine work the amount of air 
required to form an explosive mixture was of im- 
portance. One part of benzoline would render 
19,000 volumes of air inflammable, and half that 
quantity explosive. One cubic inch of Royal day- 
light oil made an explosive mixture with 12,500 
parts of air. For producing such a mixture for use 
in their oil engine, Messrs. Priestman had devised 
a spray maker, in which a jet of oil issuing from 
a small orifice was sprayed by the rush of a 
jet of compressed air, which escaped from an 
annular orifice completely surrounding that from 
which the oil issued. This spray burnt readily 
with a clear white flame, but for use in the engine 
the mass of petroleum vapour and air was heated 
in a vaporizer kept hot by the exhaust gases. In 
one way or another all the petroleum oils could be 
used in prime motors, e.g., benzoline in spirit 
engines, burning oils in oi] engines, intermediate 
oils (after conversion into gas) in gas engines, 
lubricating oils for cylinder lubrication, and the 
residuum as fuel for boilers. At his next lecture 
on the 7th inst. Professor Robinson will deal with 
oil engines, the different varieties of which will be 
fully described and illustrated. 





THE WEATHER OF FEBRUARY, 1892. 

THE ‘‘ saws” and maxims of weather lore, though 
crude connotations of occular observations of 
phenomena attending weather, were not despicable 
in the absence of instrumental and systematical 
observations of atmospherical conditions. They 
commonly will be found, upon careful considera- 
tion, to rest upon a basis of truth. For instance, 
the old country saying : 

‘* February fill dyke, be it black or be it white, 
But if it be white it’s better to like,” 

imports that rain in February is not so advan- 
tageous to husbandry as snow, the former implying 
mildness, the latter coldness, and cold is more 
seasonable and suitable for preparing the soil by 
the action of frost for the spring sowing. Well, 
February, 1892, has been both black and white ; 
throughout a good frequency of rain, the 15th to 
20th gave it in the white form, but it was not liked 
by townspeople whatever their bucolic cousins 
thought about it, for not only was there the snow 
to contend with, the cold was bitter in the extreme, 
and one must go far to seek the record of a colder 
day than the 19th. This period was extremel 
wintry and stormy in all parts of the Britis 
Islands. Heavy falls of snow accompanied by strong 
squally winds occurred from time to time in all dis- 
tricts, the amount experienced over the south- 
western counties on the 18th being unusually large. 
A snowstorm prevailed generally throughout the 
kingdom on the 19th, and was especially severe in 
Ireland. The weather was bitterly cold, the wind 
tempestuous, drifting the snow into roads and rail- 
way cuttings. Tratlic was impeded, telegraphs 
disorganised, the Channel services rendered difli- 
cult and dangerous. Fortunately a thaw set in on 
the 20th and the weather became mild by the 22nd. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions, to which the Isle of 
Man is central, were as follows : 








| | 
: | Mean Difference | = Difference 
Positions. | Pressure. | from Nonnal. | Tempera- from Normal. 
| ® 

in, in. | deg. deg. 
North 29.68 below 0.04 38 below 1 
South 29.81 * 18 44 nil 
West | 20.74 < 10 43 re 
East oof (SA - 16 38 ae 
Central 29.77 om 03 41 below 1 











The frequency and amount of rain (including 
snow, melted) are roughly represented by the fol- 
lowing results : 











Difference 
Places. | Rainy Days. | Amount, teom Normal: 
in. in. 
Sumburgh .. 22 3.13 less 0.06 
Scilly .. 18 2.85 more 0,14 
Valentia 22 3.42 less 1.53 
Yarmouth 21 1.38 0.44 





tion, 


Another matter of importance in oil engine |_ 











The daily general directions of the winds over 
these islands give a weak resultant from N.W. 
The winds were chiefly north-westerly till the 
18th, afterwards south-easterly. Atmospherical 
pressure was below the normal; ‘temperature 
nearly normal ; rainfall nearly normal, except on 
the west of Ireland, where it was considerably less 
than the normal ; rainy days were numerous. The 
greatest atmospherical pressure, 30.7 in., occurred 
on the 13th ; the least, 28 in., on the 1st ; hence 
the range was large. The highest temperature, 
57 deg., was reported at Loughborough on the 
7th ; the lowest, minus 9 deg., at Melton Mow- 
bray on the 17th, on which day the minimum was 
zero at Loughborough. On the 19th the minimum 
was 4deg. at Loughborough, minus 2 deg. at 
Newton Reigny, also at Braemar. The mean tem- 
perature at 8 a.m., for the entire area of these 
islands was 38 deg. on the 2nd, it attained 45.5 deg. 
on the 7th, fell to 27 deg. on the 19th, thence rose 
to 41 deg. on the 24th, and descended to 37 deg. 
by the 29th. At 8 a.m. on the 4th the tempera- 
ture at Valentia was 51 deg. at Nairn, and at 
Cambridge only 29 deg.; on the 17th Mullagh- 
more 39 deg., Loughborough 2 deg., Cambridge 
16 deg.; on the 19th North Foreland 32 deg., 
York 11 deg.; on the 20th, Shields 36 deg., 
Nairn 16 deg. At Greenwich the mean tempera- 
tures of the 16th, 17th, 18th, and 19th were 10 deg. 
to 12 deg. below the average ; the 7th was 9 deg. 
above. <A thunderstorm occurred in Wales on the 
2nd. Aurora was seen in north Scotland on the 
2nd and 3rd, in north Ireland on the 24th. At 
Roche’s Point 1.2 in. of rain was measured on the 
21st. Fog prevailed in east England on the 22nd, 
25th, and 26th. The weather notations indicate 
overcast days varying between nineteen in the 
north and fifteen in the south ; clear days between 
four in the east and one in the north district. 

Wintry weather recommenced on the 14th. A 
cyclonic disturbance had reached the north of Scot- 
land which travelled southward, increasing in in- 
tensity. On the 15th it crossed central England. 
Rain, snow, and hail were experienced generally, 
and as the central area of the storm advanced much 
snow fell. In front of the storm in south England 
rain was falling steadily and the temperature was 
relatively mild, but as soon as the centre had 
passed the wind changed to the east and brought 
snow. At many places and especially on the coasts 
the wind attained the full force of a gale, and the 
weather was bitterly severe. The Shipping Gazette 
remarked that this storm gave ample warning of its 
approach by the immense change in the barometer. 
Prior to the setting in of the easterly wind, situated 
in the northern segment of the storm area, it had 
fallen upwards of 1 in., and the rate of fall was very 
rapid. ‘‘One of the many difficulties of forecasting 
our weather is well illustrated by this storm, since 
meteorology is at present unable to say with any 
alga ame to certainty what course a storm will 
follow when its influence is first felt on our coasts. 
It was seen on the morning of the 14th that a dis- 
turbance had reached our coasts from the Atlantic, 
and its centre was then situated over the Hebrides. 
In the ordinary course of events the storm might 
have been expected to have passed away to the 
north-eastward, following a direction which would 
have taken it to the coast of Norway; but it 
travelled to the southward, completely traversing 
the central districts of Great Britain. On the 
morning of the 16th its centre was situated over 
the northern portion of the Bay of Biscay and was 
apparently passing away into the Atlantic. The 
easterly wind had moderated considerably, though 
it was still blowing a gale in places, and the 
weather was much colder over the entire country, 
whilst the ground, being for the most part thickly 
covered with snow, gave a very wintry aspect. The 
erratic course followed by this storm was sufficiently 
puzzling to our weather authorities on shore, with 
all their detailed observations to hand, and it is 
just this irregularity in the path of a storm centre 
which renders it so exceedingly difficult at times to 
forecast our weather ; but how much more difficult 
it must be for a sailor, isolated from other ob- 
servers, and with merely his own barometer and 
wind changes to guide him in determining the 
track of any particular storm.” 

On the 19tha fierce easterly gale raged in south 
Treland extending to the west of England, accom- 
panied by much snow, and drifts several feet deep 
were formed. Fora week there was a widespread 





prevalence of severe frosts, keen winds, and snow 
storms, though the sun shone out very well during 
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a portion of each day, yet it seemed to have no 
effect upon the frost. At Feroe the winter is said 
to have been the worst for forty years, Keswick 
had altogether a foot of snow, London 7 in., Paris 
5in. At London, about 1 p.m., on the 15th, a 
sudden change in the weather brought a downpour 
of rain and hail, which recurred at intervals till the 
evening, when between 6 and 10 p.m. about 3 in. 
of snow fell; on the 17th, between 6 and 7 P.M., 
2 in. more fell; on the 19th, 2 in. more. 

The duration of bright sunshine, estimated in 
percentage of its possible amount, during the four 
weeks ending the 27th, was, for the United King- 
dom, 23; south-west, north-west, and north-east 
England, 27 ; east Scotland, 26; east England, 25 ; 
west Scotland, 23; north Scotland, south and cen- 
tral England, 22 ; south Ireland, 21; north Ireland, 
20 ; Channel Isles, 18.» 

During the month the death-rate has been notably 
decreasing, influenza and diseases of the respiratory 
organs having been happily on the wane. Dr. 
Symes Thompson, in his Gresham lecture on the 
3rd, propounded that meteorological forecasts 
should indicate the disorders to be anticipated and 
how to meet them ; but he did not intimate whether 
the seer was to be a meteorologist or a physician, 
or both conjointly. 





LONDON SOCIETIES.—No. XXIII. 
THE Roya Instrrution—continued. 

Dr. Tuomas Youne was born at Milverton, in 
Somersetshire, on the 13th of June, 1773, and was 
the eldest of the ten children of Thomas and 
Sarah Young, his mother being a niece of the cele- 
brated physician Dr. Brocklesby, who took the 
greatest interest in Young’s education, and left to 
him at his death his house in London with its furni- 
ture and effects and a fortune of 10,0001. His 
family connections on both sides were members of 
the Society of Friends, and he remained a strict 
Quaker until he came of age. 

From his childhood Young possessed the most 
marvellous power of concentration and perseve- 
rance, and a most exceptional aptitude for acquir- 
ing and assimilating knowledge in almost every 
branch of human intelligence ; the result of this 
was that he was a most remarkable prodigy all 
through his boyish days. He was able to read with 
fluency when only-two years of age, and at six 
years old he repeated the whole of Goldsmith’s 
“* Deserted Village” with hardly a verbal mistake. 
At nine years of age he was wonderfully forward 
for his age in classical studies, having read Phzedrus, 
Cornelius Nepos, Virgil, Horace, selections from 
Cicero, the Greek Testament, Xenophon, and the 
first seven books of Homer’s ‘ Iliad,” and between 
that age and fourteen he had become proficient in 
a remarkable variety of subjects—Latin, Greek, 
mathematics, natural philosophy, Newtonian philo- 
sophy, turning, telescope making, manufacturing 
colours, bookbinding, drawing, botany, fluxions, 
French, Italian, Hebrew, Chaldean, Syriac, Sama- 
ritan, Arabic, Persian, Turkish, and Ethiopian; 
and, in his own autobiographical notes, he describes 
the happiness he derived from studying a copy of 
the Lord’s Prayer in a hundred languages which 
had been lent to him by Mr. Tomlinson. He had 
moreover a practical knowledge of land surveying, 
and he became a botanist of no mean order. 

In the year 1787, that is, when he was only 
fourteen years of age, he became tutor to the 
grandson of Mr. David Barclay, of Youngsbury, in 
Hertfordshire, who was only eighteen months his 
junior ; this boy was Hudson Gurney, who after- 
wards became the eminent writer and antiquary 
and a biographer of Dr. Young. This appoint- 
ment continued for five years, during which 
time he read and carefully studied a large number 
of the classical authors, English and foreign his- 
torians, mathematics in all its branches, physics, 
astronomy, natural history, entomology, and botany, 
besides getting through a large amount of general 
literature. 

In the autumn of the year 1792 Young came up 
to London in order to prepare for the medical pro- 
fession, studying anatomy and surgery under John 
Hunter, and in the beginning of the following year 
he entered asa student at Bartholomew’s Hospital, 
and soon afterwards he read his first paper before 
the Royal Society, the subject being the structure 
of the crystalline lens. This paper was the cause 
of a controversy between Young and Hunter, which 
was terminated by the sudden death of the latter 
while attending a meeting at St. George’s Hospital 





on October 16th of the same year. In the follow- 
ing year, that is, when he was only twenty-one 
years of age, Thomas Young was elected a Fellow 
of the Royal Society. 

Passing through Bath in the spring of 1794 he 
made the acquaintance of the Duke of Richmond, 
a friend of his uncle, Dr. Brocklesby, and who 
was at that time the Master-General of Ordnance. 
The duke was so impressed with the extraordinary 
talents and ability of Thomas Young that he offered 
him a few months afterwards the position of his 
private secretary, but he declined the yery flatter- 
ing and advantageous offer, preferring to follow the 
medical profession and to devote himself to science, 
more especially as the appointment would have 
necessitated his retirement from the Society of 
Friends, in which he had been educated. 

This last objection could hardly have been a very 
serious one, for in the autumn of the same year, on 
his joining the medical schools in Edinburgh, he 
not only separated himself from the Quakers, but 
went in enthusiastically for theatre-going, music, 
and dancing, and when remonstrated with by his 
old Quaker friend and fellow student Dr. Cruik- 
shanks, on account of these ‘‘ ungodly pursuits,” he 
replied, ‘‘I know you are determined to discourage 
my dancing and singing, and I am determined to 
pay no regard whatever to what you say. You 
think I shall never be able to play the flute well, 
and I am pretty sure that I may, if I choose ; as to 
dancing, the die is cast.” At Edinburgh he entered 
into all the festivities of the best society, and 
made a tour of the highlands, during which he was 
a welcome guest in the houses of many of the 
Scottish nobility. 

Towards the end of 1795 Thomas Young left 
England for Géttingen for the purpose of studying 
medicine, and in the following April he passed his 
examination before the faculty. His residence in 
Gottingen lasted about nine months, at the end of 
which he returned to England by way of Brunswick, 
Dresden, and Berlin, and we have it on record that 
in Brunswick he not only appeared at court in 
court dress, but he exhibited his personal activity 
at a court masquerade, when he made his ap- 

earance with some considerable success as a 
arlequin. 

On his return to London at the beginning of 
1797 he found that by a new regulation of the Col- 
lege of Physicians, he could not obtain a license to 
practise as a physician without obtaining a two years’ 
continuous attendance at one university ; he there- 
fore entered as a Fellow Commoner at Emmanuel 
College, Cambridge. His extraordinary learning 
and erudition obtained for him at Cambridge the 
nickname of “Phenomenon Young,” and when 
the Master of Emmanuel introduced him to his 
tutors, he said, ‘‘I have brought you a pupil 
calculated to read lectures to his tutors.” e 
mixed but little with the undergraduates, but he 
lived on familiar terms with the Fellows in the 
Common Room. It was in December of this year 
that Young lost, through sudden death, his uncle 
and generous patron Dr. Brocklesby, who left to 
him his house and library, a very valuable collec- 
tion of pictures, which had for the most part been 
selected by Sir Joshua Reynolds, and a legacy of 
some ten thousand pounds in money. 

In the summer of 1799 (the year of the founda- 
tion of the Royal Institution and of Young’s last 
term at the university) he sent from Cambridge 
to the Royal Society his paper entitled, ‘‘ Outlines 
of Experiments and Inquiries respecting Sound and 
Light,” in which he first enunciated the principle 
of the interference of sounds and set forth the close 
analogy between sound and light. 

This memoir gave rise to a somewhat fierce con- 
troversy between himself on one side and Mr. John 
Gough and Dr. Robison and Mr., afterwards Lord, 
Brougham on the other. Itwasin May, 1801, that 
Young first become convinced in his opinion ‘‘ that 
light is probably the undulation of an elastic 
medium.” And, as we have seen, he was appointed 
Professor of Natural Philosophy in the Royal In- 
stitution in the following July.* After this appoint- 
ment he continued, in the intervals of his many 
lectures, his researches upon the undulatory theory 
of light, and his Bakerian lecture on ‘‘ The Theory 
of Light and Colours” was read before the Royal 
Society in November of the same year. 

The most scholarly and philosophical discussion 
of the contributions of Thomas Young to the science 
of physical optics that has yet appeared is to be 





* See ENGINEERING, page 191 ante. 


found in Dr. Whewell’s ‘‘ History of the Inductive 
Sciences.”* In this masterly criticism Dr. Whewell, 
in referring to Young’s two papers at the Royal 
Society, enunciating the theory of light, says that 
they ‘‘certainly ought to have convinced all 
scientific men of the truth of the doctrine thus 
urged; for the number and exactness of the ex- 
planation is very remarkable,” and he goes on to 
enumerate and to point out the importance of 
the various proofs and illustrations given by their 
author. 

To the work of Young during the two years of his 
professorship in the Royal Institution, we have 
already referred. In the year 1802 he was appointed 
to the post of foreign secretary to the Royal 
Society, an offer which he held till the day of his 
death, and one for which he was, asso distinguished 
a linguist, eminently qualified. 

In March, 1803, he was admitted to the degree 
of M.B. of Cambridge University, but he did not 
take up his M.D. degree till the year 1808. In 
1804 (on the day after he had completed his thirty- 
first year) he married a daughter of Mr. J. P. Max- 
well, of Cavendish-square. This union proved a 
singularly happy one, and for sixteen years after 
his marriage he lived partly in London and partly 
in Worthing, where he practised between the 
months of July and October in each year. 

In 1807, as we have seen, he published his lec- 
tures at which he had worked hard and incessantly 
for nearly five years, and in January, 1811, he was 
elected one of the physicians to St. George’s Hos- 
pital, a situation that he ‘held to the end of his life; 
during that period he published several works 
upon medical practice and upon subjects connected 
therewith. 

Great as was Dr. Thomas Young as a physical 
observer and as a profound inductive philosopher, 
his reputation is equally great as a philclogist and 
Egyptologist ; as a classical scholar he madea con- 
siderable reputation at a very early age, and his 
handwriting of Greek and of Oriental languages 
can only be compared for its beauty with the manu- 
scripts which were produced before the invention 
of the art of printing ; a specimen in fac-simile of 
Dr. Young’s Greek writing is given in his Life by 
Dr. Peacock,+ and he also contributed to Dr. 
Hodgkin’s beautiful work on ancient calligraphy, { 
and the pages of the Quarterly Review contain 
many articles and reviews of great importance em- 
bodying his researches in classical and Egyptian 
literature. Next to Young’s discovery of the Law 
of Interference of Light, and the consequent verifi- 
cation of the Undulatory hypothesis, must be placed 
in order of importance, his discovery of the alpha- 
betical nature of the Hieroglyphs and of the Hiero- 
glyphic Alphabet itself. Throughout the summer 
of 1814 he prosecuted a most elaborate research 
upon the three inscriptions upon the celebrated 
Rosetta stone which had been discovered by a 
French officer fifteen years before, and which is 


‘now in the Egyptian Gallery of the British 


Museum. This laborious research ended in his 
making a provisional translation of the second or 
enchorial inscription, and in a long and most re- 
markable correspondence with the Baron Silvestre 
de Sacy, Herr Akerblad, and MM. Jomard, Cham- 
+ ore and the Archduke John of Austria, Dr. 

oung sets forth his great discovery and the result 
of his remarkable researches which will ever 
establish his claim to be one of the greatest Egypto- 
logists the world has ever known. 

Among no less than sixty-three articles which 
he wrote for the ‘‘ Encyclopedia Britannica,” his 
transcendent monograph on ‘‘ Egypt,” was referred 
to by a great scholar§ as ‘‘ the greatest effort of 
scholarship and ingenuity of which modern litera- 
ture could boast.” 

In 1816 Young was appointed secretary to the 
commission for ascertaining the length of the 
seconds pendulum, and for comparing the French 
and English standards of measurement with one 
another. In the prosecution of this research the 
Commission (of which Dr. Wollaston was a member) 
entrusted the operations to Captain Kater. 

In the year 1818 he was appointed superintendent 
of the ‘* Nautical Almanac,” with a salary of 3001. 





* “ History of the Inductive Sciences from the Earliest 
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per annum, and secretary of the Board of Longi- 
tude, with a remuneration of 100/. a year. The 
Board was in the year 1828 dissolved, and Young, 
assisted by Faraday and Captain, afterwards 
General, Sabine (who ultimately became President 
of the Royal Society), was appointed to advise the 
Admiralty, which took over the functions and work 
of the Board. 

In 1822 Dr. Young visited Paris and was received 
with enthusiasm by both sections of the Institute, 
of which he wasa corresponding member. It is 


probable there never lived another man so eminent | hood 


for original discovery in the domains, both of 
science and of literature, as Thomas Young ; and, 
when he visited the Académie he found both 
departments engaged with his researches. In 
i acta to this remarkable fact he thus writes to 
his old friend Hudson Gurney: ‘‘I have found 
abundance of novelty to interest me, both the 
scientific and literary departments of the Institute 
happening at this moment to be particularly 
engaged with my investigations .. .. Fresnel, a 
young mathematician of the Civil Engineers, has 
really been doing some good things in the exten- 
sion and application of my Theory of Light, and 
Champollion, the author of the book you brought 
over,* has been working still harder upon the 
Egyptian characters. 

On the 6th of August, 1827, Dr. Young received 
the greatly coveted distinction of being elected to 
be one of the eight foreign associates of the French 
Académie des Sciences. 

In December, 1828, Dr. Wollaston died and 
the Committee of Advice was appointed to take 
the place of the Board of Longitude. There was 
considerable public agitation against the Board 
and against the management of the ‘‘ Nautical 
Almanac” going on at the time, and a public 
memorial against the latter was presented to 
the Duke of Wellington, to which Dr. Young, 
whose health had already begun to fail, was 
forced to prepare an elaborate reply; and the 
worry of this controversy, together with the ex- 
haustion consequent on his defence, aggravated a 
complaint from which he had been suffering for 
some time. In February, 1829, he was attacked 
with severe asthma, the attacks became more 
and more frequent and his strength rapidly dete- 
riorated, until on May 10 he died somewhat sud- 
denly from afailure of the heart’s action, having 
nearly completed his fifty-sixth year. 

We cannot conclude this memoir of one of the 
world’s greatest scholars better than in the words 
of Sir Humphry Davy, who died a few months 
after him, and who, in his Sketches of the Characters 
of Distinguished Contemporaries, says, ‘‘ I cannot 
pass by Dr. Young, called ‘Phenomenon Young’ at 
Cambridge, a man of universal erudition and almost 
universal accomplishments. Had he limited himself 
to any one department of knowledge he must have 
been first in that department. But as a mathema- 
tician, a scholar, and hieroglyphist he was eminent ; 
and he knew so much that it is difficult to say 
what he did not know.” 








THE LATE SIR JOHN COODE. 


Tue profession will share our regret at the death 
of Sir pa Coode, K.C.M.G., which took place at 
Brighton early on Wednesday morning last after 
several months’ illness. He had attained the 
advanced age of 76 years, having been born at 
Bodmin, Cornwall, in 1816. He came of a very 
old and distinguished Cornish family, the records 
dating back to the time of Henry VII. His uncle, 
Sir John Coode, K.C. B., commanded H.M.S. Albion 
at the battle of Algiers under Lord Exmouth. 

The subject of our memoir received his educa- 
tion at the grammar school of his native town, 
and early in life choso the profession of civil 
engineer, He became a pupil of the late Mr. J. M. 
Rendel, and under that distinguished engineer laid 
the foundation for the useful career which has 
brought him so much well-merited honour and 
celebrity. Sir John was not long with Mr. Rendel 
before he became intrusted with responsibilities in 
connection with the many public works carried out 
by his chief. For seven years he was employed on 
the Great Western Railway works. The expe- 
rience he had thus early gained is evidenced by his 

* “T,’Egypte sous les Pharaons, ou Récherches sur la 
Géographie, la Religion, la Langue, les Ecritures et 
VHistoire ‘de l’Egypte avant I’Invasion de Cambyse.” 
Par J. F. Champollion, Paris et Grenoble, 1814. 





having beer. chosen in 1847, when he was but 
31 years of age, as resident engineer of such an 
important work as the National Harbour and Break- 
water at Portland, Mr. Rendel being the engineer- 
in-chief. The work, notwithstanding many great 
difficulties, progressed satisfactorily, and when 
after nine years’ operations Mr. Rendel died, Mr. 
Coode was appointed engineer-in-chief in his 
stead. This was in 1856, and when he completed 
the great work in 1872, Her Majesty rewarded his 
effort by conferring upon him the honour of knight- 
oO 


Meanwhile Sir John was not confining himself 
to the one great work. Full of vigour, and anxious 
to further the particular branch of engineering to 
which he devoted himself, he found great work at 
hand. It was a time of activity in maritime affairs. 
The steam-propelled vessel was supplanting the 
sailing ship. John Elder had produced his com- 
pound marine engine, which was destined to 
materially further this end. With the repeal of 
the corn laws, the abolition of protection, and the 
consequent opportunities offered of an expansion 
in the ialeediaian of national commodities with a 
concurrent awakening of engineering interests and 
a development of our export trade, there arose the 
necessity for a larger number of vessels and the de- 
sirability for vessels of greater size. Harbours 
were found too small for the new ships, and 
civil engineers devoting themselves to the mari- 
time branch of the profession found much re- 
quiring attention. Sir John at this period greatly 
assisted the Government departments in their 
work. He wasa member of several Royal Com- 
missions, viz., that on harbours of refuge, 1858-59, 
and in this subject took a deep interest. In a 
paper read before the Royal Institution he advo- 
cated the construction of a national harbour at 
Filey, on the east coast, recognising the great value 
of such a harbour as a basis of operations for our 
Navy and as a refuge for all vessels in the hour of 
need. He was a member of the commission on the 
disposal of the sewage of the metropolis, 1882-83 ; 
and for the formation and direction of the Colonial 
and Indian Exhibition in 1886. He gave important 
evidence before Mr. Majoribanks’ committee on 
harbouraccommodation in 1883, and he wasamember 
of the International Consultative Commission in 
connection with the Suez Canal, 1884-85. Sir John 
also acted as president of the engineering section 
of the International Congress on Hygiene, held in 
London in August last. 

He devoted himself almost exclusively to the 
marine branch of the profession, and there are 
few important harbours around these coasts with 
which he has not been connected in some way, 
either in the actual design and execution of works 
or in references at one time or other from harbour 
authorities or Government departments. Without 
attempting to exhaust the list, we might indicate 
a few of the important works. He constructed 
most of the harbour works in the Isle of Man, 
the extensive groyne and revetment works to 
protect the eastern foreshore at Hastings, the 
training moles at the entrance to the River Bann 
(Ireland), and the great sea barrier and embank- 
ment in front of the Hodbarrow Mining Com- 
pany’s property in Millom, in Cumberland. He 
also watched the interests of the Mersey Conser- 
vancy in connection with the design and eonstruc- 
tion of the Manchester Ship Canal. The harbour 
of refuge at Peterhead was designed by him and is 
now in course of construction, while the scheme for 
the proposed harbour for Dover for providing better 
accommodation for the cross-Channel service, was 
carried through Parliament last session by Sir John 
as engineer, and his firm are now engaged in the 
preparation of detailed designs and drawings prior 
to the actual commencement of the work this 
summer, 

As to work abroad it may be said that Sir John 
rendered as great service to the colonies in develop- 
ing their harbour works, and making their maritime 
trade possible, as any engineer of the day. At the 
request of the Government he made a tour of Aus- 
tralasia, and visited the Cape Colony, New Zealand, 
the Straits Settlement, India, Ceylon, and the 
American continent ; and when he delivered hispresi- 
dential address to the Institution of Civil Engineers 
he mentioned the fact that visits to distant colonies 
had involved journeyings of more than 75,000 
miles, and he on that occasion offered the result of 
his close examination of such features as were most 
interesting from the standpoint of a civil engineer. 
Regarding his work in the colonies mention may 





first be made of the breakwater at Colombo, pro- 
bably the most important harbour in the eastern 
world, and which will ever stand as a monument 
of his engineering skill, There are also the 
breakwater and docks at Table Bay. The 
East London and Port Alfred Harbour works 
and the important pier and revetment works at 
Port Elizabeth in the Cape Colony were designed 
and constructed under his direction. Great changes 
have been worked at St. Lucia in the West Indies, 
which has now developed into an important coaling 
station. At Hong-Kong the new sea wall, nearly 
two miles in length, in front of the city of Vic- 
toria, which will reclaim about 60 acres from the 
sea, is now being executed from his designs, while 
nearer home, at Cyprus, the little harbour at 
Kyrenia was also carried out from plans prepared 
at the well-known offices in Victoria-street. 

Amongst his works in the Australian colonies, men- 
tion may be made of the conversion of the Yarra 
from Williamson to Melbourne into a ship canal 
for ocean steamers, and the shortening of the route 
by more than a mile by cutting off what is known 
as Fishermen’s Bend, now in progress. He also 
Zon plans for extensive docks on the West 

elbourne Swamp, close to the city, and designed 
the new entrance and the piers at the present 
mouth of the Gippsland Lakes, which was opened in 
1889 ; also the Warrambool Breakwater, Victoria, 
the first portion of which has lately been completed. 
In New South Wales the training works at the 
mouths of the rivers Richmond, Clarence, and 
Manning, are being carried out from his designs, 
and a commencement will shortly be made with the 
execution of his scheme for an exhaustive coal-ship- 
ping port at Wollongong. In Queensland, Sir John 
designed the works for improving the entrances to 
the rivers Fitzroy, Norman, and Mackay. He 
also submitted designs to the South Australian 
Government for an outer harbour at Adelaide, and 
for forming a harbour at the entrance of the Murray 
known as Port Victor. Subsequent to the visit to 
New Zealand in 1878; designs were prepared under 
his direction for upwards of twenty harbours, some 
of which, notably Graymouth and Westport, have 
been executed, and have proved highly successful, 
while others are in progress. Indeed his very ex- 
tensive work to the colonies was recognised after 
this visit, by his elevation to the rank of K.C.M.G., 
an honour he well deserved. 

He took an active interest in the preliminary 
education of students for the profession, and in 
technical training generally. He was on the 
Council of the City and Guilds of London Institute, 
first by virtue of his office as President of the 
Institution of Civil Engineers and afterwards as 
one of the representatives of the Goldsmiths’ Com- 
pany, to the freedom of which company he was 
elected last year. He was at an early age induced 
to become associated with the Institution of Civil 
Engineers, joining it in 1849 at the instance of Mr. 
Rendel, subsequently he was elected to the Council, 
and in 1889 was chosen President. He arbitrated 
in many important disputes and references, and 
until the last few years his face was a familiar one 
in the committee rooms of the Houses of Parlia- 
ment, but of late he had refused business of this 
kind, except to assist old clients. 

Sir John Coode was an upright, honourable man, 
greatly respected by all with whom he came in 
contact, just in all his dealings with his clients and 
his professional brethren, and he will long be re- 
membered as one who tried at all times to uphold the 
dignity and nobility of the profession of which he 
was an esteemed member. 

He married in 1842 Jane, daughter of the late 
Mr. William Price, of Weston-super-Mare, and had 
one son, John Charles, born in 1844, who with Mr. 
W. Matthews, for long Sir John’s chief assistant, 
was recently taken into partnership. 





NOTES. 


Tue Scotch Rattway Compact. 

A SURPRISING agitation has been created by the 
working compact effected between the North 
British and the Caledonian Railway Company, and 
questions have already been asked in Parliament 
anent the subject. In place of the repeated con- 
tests in which these companies have engaged, and 
notably last session, they had agreed to bury the 
hatchet for a considerable number of years, and 
during that period to promote each other’s interests. 
This is regarded very suspiciously in some quarters 
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as a conspiracy to monopolise the Scotch and 
London traffic, and it is stated that a substantial 
number of traders have, in consequence, com- 
bined to frustrate this attempt, and to concentrate 
their traffic to the Glasgow and South-Western 
Railway, which works with the Midland and has 
refused to join the compact. While the London 
and North-Western Company have taken alarm at 
this prospective penalty, and have adopted means 
for trying to avert it, Scotch members have been 
ventilating the subject at Westminster, greatly to 
the disfavour of the Caledonian and North British. 
As a preliminary measure Mr. Buchanan on Monday 
asked the President of the Board of Trade whether 
Parliament would not have to be consulted before 
an agreement, .which practically created a railway 
monopoly for a large part of the country, could be 
completed. Sir Michael Hicks-Beach was unable 
to help the honorary member, not being aware 
(which is strange) whetherornot it would come under 
the Railway Clauses Act of 1863; but the matter 
is by no means to be allowed to drop, either by 
traders who resent the compact or by members 
sympathising with and representing them. 


University CotLece, Lonpon. 


We understand the Council of this College have 
decided to make very extensive enlargements and 
alterations to the existing buildings, in order to 
provide the much-required additional accommoda- 
tion for the departments of physics, of mechanical 
and of electrical engineering. All these depart- 
ments have quite outgrown their present quarters 
and equipment, and have felt for some time most 
pressingly the need of more space and better 
apparatus. The scheme now to be carried out is a 
most complete one, and will put these departments 
on an equality with those in the most efficiently 
organised colleges, either here or abroad. The 
proposals adopted are to extend the existing south 
wing by a T-head fronting Gower-street. The 
ground floor of this building will be some 180 ft. 
long and 50 ft. wide, and will at the north end for 
95 ft. be devoted to the mechanical engineering 
laboratory ; the remainder will form the electrical 
engineering department, comprising dynamo room, 
accumulator room, lecture theatre, and a large 
electrical laboratory ; all the laboratories will be 
_ fitted up with the best and most modern appliances 

for teaching these important subjects. At present 
the upper floors will only be built for a length of 
65 ft. opposite the end of the existing south wing ; 
the first floor will provide a large engineering, &c., 
lecture theatre, class-room, museum, photographic 
room, &c., while the upper floor will be a com- 
modious well-lit drawing office. By the transfer 
of the mechanical engineering department to the 
new quarters, a large space will be set free in the 
old buildings ; this space, together with an annexe 
to be built on one of the inner quadrangles, will be 
devoted to physics, for this is an excellent situation, 
being remote from the street front, and therefere 
not likely to be disturbed by the vibrations pro- 
duced by passing traffic. There will be arranged 
heat, optical, electrical, and general physical 
laboratories, together with the necessary lecture 
theatre and class-rooms. The scheme, it will be 
seen, is a very bold one, and is expected to cost 
some 20,0001. before it is complete; the Council are 
desirous of raising the funds by public subscription 
(a certain sum has already been received in response 
to the appeal issued last year), there is, in fact, 
no other way of meeting the expenditure, except 
by borrowing the money. We sincerely hope, 
therefore, the numerous friends of the College 
will generously come forward and help the Council 
to put this department of the College in a condition, 
as regards accommodation and equipments, worthy 
of its old reputation and prestige as the foremost 
engineering school in Great Britain. We hope 
some of our large ens firms may follow a 
good example set elsewhere by supplying the 
necessary plant as a gift to the College. 


MANCHESTER Suip CANAL. 


On Monday last the thirteenth annual meeting 
of the Manchester Ship Canal Company took 
lace, with Lord Egerton of Tatton presiding. 
n speaking of the length of time the canal had 
occupied in construction, the chairman said that 
a year and a half was lost in obtaining capital 
in the first instance. The measure of the time 
required to complete the canal was the period 


necessary for the completion of the estuary section 


front of the Runcorn Docks. These works were 
delayed by difficulties with landowners, and dis- 
puted title to foreshore ; much time was also lost 
in submitting drawings to the Mersey Conservators, 
and also by the opposition arising from Liverpool. 
The next main cause of delay was the opening of 
the lines of the London and North- Western 
Railway Company, and of the Cheshire Lines 
Company between Warrington and Irlam. There 
was a condition that the diversions were to 
be opened for goods traffic for six months before 
the existing lines were done away with. It would 
take at least six months to cut away the blocks 
now crossed by the railways. There were also 
many other sources of delay, and great additional 
burdens had been thrown on to the directors by 
the death of Mr. Walker. Turning to the increased 
estimate of 863,595. on the plans of January, 1891, 
he said that 7,936,951 additional yards of exoava- 
tion were caused by alterations in the line of the 
canal, by alteration of plans by the Mersey Conser- 
vancy lowering the level of the canal 2 ft. between 
Eastham and Latchford, by temporary river diver- 
sions, by silting and floods, by flattening slopes, by 
enlargement of the Salford Docks, and in other 
ways. These were not the result of miscalcula- 
tion, but were forced upon them by circumstances. 
The directors had instituted an elaborate system 
of checks, so as to know how the work was 
going on. They and their friends had subscribed 
nearly a quarter of a million last February to keep 
the works in progress. The opened section was 
being worked. Up to December 31 the Shrop- 
shire Union Company passed through the Eastham 


426 steamers and 1574 barges outwards. Other 
traders passed 308 steamers and steam barges, 
79 sailing vessels, and 141 barges inwards ; 
280 steamers and steam barges, 84 sailing vessels, 
and 179 barges outwards through the locks. 
Seventy-nine vessels, carrying 9883 tons of traffic, 
passed through Weston Marsh to and from Weston 
Point Docks. The directors believed that the 
net revenue from this section would be sufli- 
cient to cover at least the working expenses and 
maintenance charges upon it. If they had no 
accidents and a favourable year, he hoped to see 
the canal opened in 1893. At the close of the 
chairman’s speech there was some discussion, and 
several questions were asked, but the report was 
adopted unanimously. It appears from it that the 
whole of the share capital, 8,000,000/., has been 
paid up, except 23,2561. The amount raised by 
mortgage debentures, exclusive of the 3,000,000/., 
which can be borrowed from the Manchester Cor- 
poration, is 1,981,000/., leaving 496,4201. of the 
authorised borrowing power to be exercised. The 
company has received from the Corporation 
1,425,300/. at 43 per cent. 








CYLINDER CONDENSATION. 
To THE Epitor of ENGINEERING. 

Srr,—Your correspondent, Mr. G. Adams, seems to 
think that the effect of the cylinder ends on condensa- 
tion has hitherto been somewhat ignored. So far, how- 
ever, from this being ithe case, some persons who have 
studied this subject and written on it, are of opinion that 
the cylinder ends and piston ends, together with the sur- 
faces surrounding the admission ports—what in fact have 
been termed the clearance surfaces—are the main, if not 
the only portion of the engine governing the amount of 
initial cylinder condensation per stroke. Major English, 
as far as I know, first advocated this view, but ascribes a 
little influence to the cylindrical surface uncovered during 
the admission period. My own investigation of experi- 
mental data, including those of Major English himself, 
have led me to the conclusion that within the ordinary 
limits of expansion desirable in one cylinder, the expan- 
sion ratio has practically no influence on the amount of 
condensation per stroke, which for simple engines can be 
expressed by the following formula for the weight of 
water condensed : 


ime 8 (T — t) 
NSL 
where T denotes the mean admission temperature. 
t exhaust 


’ ” 
SS) o. clearance surface (square feet). 
N a number of revolutions per second. 
L Fa latent heat of steam at the mean ad- 
mission temperature. f 
Cc » a constant for any given type of engine. 


I have found from experimental data that 


For high-pressure non-jacketed engines C = about 0.11. 
»» condensing - a 0.085 to 0.11. 
jacketed 6.085 ,, 0.053. 


” ” ” 


The above figures for jacketed engines apply to those 
jacketed in the usual way, and not at the ends (covers). 


Locks 426 steamers, and 1531 barges inwards, and | pack 


practically constant for any given engine. So far, for 
simple high-pressure non-jacketed engines, I have found 
it to range from 0.1 to 0.112. 

The ratio of steam condensed at cut-off to the steam 
necessary, supposing there were no condensation, is ex- 
pressed as follows: 

= S(T-2)4E 


NiLV 
or in a@ more convenient form 


n(F )z. 


E is the actual expansion ratio. 

V the final volume of the steam, c.g , the volume 
swept through by the piston plus clearance 
volume. 

v, the volume occupied by 11b. of steam at the 
mean admission pressure, or, strictly speaking, 
the pressure when the cut-off takes place. 

This is on the assumption that there is no compression, 
or that the economy in steam due to compression is neg- 
ligible. There is no difficulty in taking the compression 
into account, but of course the formula is complicated 
thereby. The above expression for r shows very clearly 
why a small engine is necessarily more wasteful than a 
large one, namely, because the ratio of the clearance 


surface tothe final volume ad is greater for the 


. 
> 


r=C T- ¢ 
nen 
Where 


former than for the latter—the conditions being otherwise 
the same. 

_ For the actual consumption of steam in pounds per 
indicated horse-power per hour we have 


_ 33,000 x 60 T-¢ 8 
Sew Oe 


where W denotes the work done by 1 lb. of steam as 
such, under the given conditions as to admission pressure, 
pressure, expansion, &c. In calculating W, allow- 
ance can be made for the imperfections of the indicator 


“—— 
e initial density of the steam appears to have no 
influence—as far as I have been able to ascertain—on the 
condensation per stroke, apart from its connection with 
temperature. It seems not improbable, however, that 
the initial condensation is affected to some extent by the 
density of the exhaust steam ; but I have not sufficient 
data to enable me to test this satisfactorily. This point, 
however, is not of so much importance as might at first 
sight be supposed, since for good condensing engines the 
exhaust pressure does not vary much, while for high- 
pressure engines it is always nearly the same. Hence by 
using different constants C for high-pressure and condens- 
ing engines we can meet practical requirements. 

Iam, yours, &c., 

G. R. Bopmer. 

30, Walbrook, E,C., February 29, 1892. 





SUPERHEATED STEAM. 

To THE EpiTor or ENGINEERING. 
Sir,—Mr. Macfarlane Gray’s remarks refer, I imagine, 
to the theoretical economy derivable from using super- 
heated steam in our old acquaintance the non-conducting 
cylinder. It is as well to make this clear, as otherwise 
Mr. Gray’s opinion may deter engineers from trying to 
increase the economy of the real steam engine by super- 
heating. 
What is the specific heat of superheated steam ? 
Mr. D. R. Clark (Rules and Tables, page 353) gives it 
at .622. Regnault found it experimentally to 48. 
Rankine sometimes uses .48 and sometimes .475. Conti- 
nental writers generally, I believe, use the latter. Mr. 
Gray, in his paper, any it at slightly over .383, and rules 
out Regnault’s higher value as Teles due to the evapora- 
tion of watery particles. In his letter toe you, however, 
he gives the specific heat of superheated steam at .39 for 
low temperatures, and hints that Regnault’s value is cor- 
rect at higher. Will he kindly tell us what quantity of 
heat is required to raise a pound of saturated steam from, 
say, 100 deg. to 101 deg. Cent., 100 deg. to 200 deg. 
Cent., 200 deg. to 201 deg. Cent., and 500 deg. to 501 deg. 
Cent.; also to superheat from, say, 1000 deg. to 
11,000 deg. Cent. ? . 

The temperature-entropy method of calculation labours 
under the Gastonia of there being no entropy meter. 
We have thermometers for measuring temperatures, 
calorimeters for measuring heat, manometers for measur- 
ing pressures, volumeters for measuring volumes, dynamo- 
meters and indicators for measuring mechanical work, 
and all these quantities may therefore be considered as 
concrete quantities. Entropy, however, is at present an 
abstract mathematical conception only, and judging from 
the mathematics of Mr. Gray’s paper, is likely to remain 
so until we get an eer Won’t some inventor 


blige ? ours truly, ‘ 
itd W. H. Norrucort. 
Hatcham Iron Works, March 2, 1892. 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Eprtor oF ENGINEERING. 

Srr,—Will Mr. Eustace Smith further oblige js pub- 
lishing more particulars of the ropes manufactured by his 
firm? The formula supplied by him, 

D = 4400 8, 

is useless for general purposes, as the “constant” must 
necessarily vary with the material, lay, speed, &c., of the 








of the Weaver and the completion of the canal in 





C varies for different engines of the same class, but is 











rope. Nay, the sizes derived from the formula do not 





























300 


ENGINEERING. 


[Marcu 4, 1892. 








seem to agree even with the figures printed in Mr. Smith’s 
own table. Take, for example, the 1]-in. rope chosen as 
an example. As the rope is made up of wires of No. 20 
B.W.G. the recommended minimum size of the barrel 
would be 5.70 in., according to the formula. No such 
figure, however, is to be found in the table issued by 
essrs. Smith. 
If Professor Unwin and Mr. Biggart were right in their 
theory, a No. 20 B.W.G. wire when coiled round a barrel 
of 5.7 in. in diameter would thereby be subjected to a 
bending stress of 92.63 tons, i.e., only a couple of tons less 
than its tensile strength, and this without allowing a 
single ounce of load on the wire, not even its own weight. 
But, on the other hand, life is too short to “rT 30-cwt. 
hand-power cranes having barrels of 78 in. in diameter, 
and what one is anxious to know is what is the happy 

medium recommended by the wai 
ours truly, 


February 29,.1892. HAwseEr. 








BLOCK-FUEL PRESSES. 
To THE Eprror or ENGINEERING. 
Srr,—I shall be glad to learn names and addresses of 
manufacturers of machinery for making dust coal, &c., 
into briquettes, ours faithfully, 
. Purcett Tay or. 
57, Chancery-lane, London, February 27, 1892. 





LAUNCHES AND TRIAL TRIPS. 
Tuer new steel screw steamer Blythswood, built by 
Messrs. J. M‘Arthur and Co., of Paisley, and engined by 
Messrs. Bow, M‘Lachlan, and Co., of the same town, for 
Messrs, Hendry and Co., of Glasgow and Greenock, went 
on her trial trip on Saturday, 20th inst. She is a sister 
ship to the Ralston, recently completed by same builders 
and engineers. The principal dimensions of the Blyths- 
wood are 120 ft. by 22 ft. by 10 ft. moulded, and she is 
fitted with compound engines 13} in. and 26 in. cylinders 
by 18 in. stroke. The trial trip was successful, a mean 
— of 9? knots having been attained on the measured 
mile, 





There was launched from the shipbuilding yard of 
Messrs. Short Brothers, Sunderland, on Saturday, 27th 
ult., a steel screw steamer of 5200 tons carrying capacity. 
The vessel, which is named Australia, is intended for the 
Indian service of the Anchor Line, and will be fitted 
with triple-expansion engines of 1700 horse-power. 





The Maria Rickmers, an auxiliary sailing ship, built 
by Messrs. Russell and Co., of Port-Glasgow, for Messrs. 
Rickmers, Bremen and Bremerhaven, made her steam 
trial on Friday with satisfactory results. The vessel is a 
full and heavily ri five-masted sailing barque, with a 
double bottom and deep midship water ballast tanks, 
capable of carrying nearly 1300 tons water ballast, but 
the most singular thing about her is that she is fitted with 
triple-expansion engines of 700 indicated horse-power, 
oak an exceptionally large main boiler to work at 160 Ib. 
pressure. The propeller has always been a difficulty in 
the case of auxiliary-powered sailing vessels. The Maria 
Rickmers is fitted with a Bevis patent gun-metal feather- 
ing propeller, the blades of which can be feathered to any 
pitch and be made to lie in a fore-and-aft direction when 
the vessel is under sail alone, the mechanism for doing 
this being worked from the engine-room. The engines 
have been supplied by Messrs. Kincaid and Co., Limited, 
Greenock, pa the mean speed attained at the trial was 
7.8 knots per hour, the vessel carrying a deadweight at 
the time of 1560 tons. Her dimensions are as folllow: 
Length, 360 ft. ; breadth, 48 ft.; depth, 25 ft. 8 in.; and 
gross tonnage, 3800 tons. 





On Wednesday, 24th ult., the new screw steamer 
Velinheli, built by Messrs. 8. M‘Knight, and Co., Ayr, 
went on her trial trip. The vessel, which is in dimen- 
sions 95 ft. by 18 ft. 6 in. by 11 ft., has been built to the 
order of the Hon. W. W. Vivian for service in connec- 
tion with the slate trade at Port-Dinerwic, North Wales. 
The engines, which are compound surface-condensing 
with cylinders 13 in. and 28 in. by 18 in. stroke, and 
boiler 9 ft. in diameter by 8 ft. 6 in. long, 120 lb. werking 
»ressure, have been fitted on board Mr. William 

emp, Glasgow. On the measured mile, the mean speed 
of 9} knots per hour was obtained. 





Messrs. Cox and Co., Falmouth, launched on February 

7 a steel twin-screw tug-boat named Gekko. Her di- 
mensions are: Length, 126 ft.; beam, 21ft.; depth, 13 ft. 
8in. The engines (twin-screw) are compound surface- 
condensing, with two sets of cylinders, 15 in. and 30in. in 
diameter by 21 in. stroke. The indicated horse-power is 
600 with a working pressure of 1101b. She has been 
built for the Indian Government for special service, and 
is fitted with awning deck forward and turtle back aft, 
and with powerful salvage pumps, Xe. 


On Monday, February 29, Sir Raylton Dixon and Co., 
Middlesbrough, launched a spar deck steel screw steamer 
named Zulu, which has been built to the order of the 
British and Colonial Steam Navigation Company, 
Limited, for the Cape trade, and is the third which these 
builders have launched for this line. The fourth is almost 
ready for Ee Her principal dimensions are: 
Length over all, 323 ft.; beam, 40 ft. 6 in.; depth moulded, 
28 ft.; and she has a oe carrying capacity of 
4200 tons. The engines will fit by poe Yi 
Richardson and Sons, of Hartlepool. The cylinders are 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 
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Fesrvary, 1892. 
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Notr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is 
er bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 

eavy steel rails are according to Middlesbrough quotations. 





broke yard on Saturday, February 27, and it is interesting 
to note that she is the heaviest vessel yet launched, her 
weight at the time being 7650 tons. Tne Repulse, like 
the Royal Sovereign, is a steel, twin-screw, double- 
barbette battle-ship of 14,150 tons displacement, measur- 
ing 380 ft. long and 75 ft. broad, and having a mean 
draught of 27 ft. 6 in. Most of the machinery, which is 
by essrs. Humphrys, Tennant, and Co., is already at 

embroke waiting to be ee on board. The engines, 
which areof the vertical triple-expansion type, will develop 
9000 horse-power with natural draught, and will drive the 
ship, it is expected, at a speed of 16 knots. With forced 
— they will develop 13,000 horse-power, and give a 
speed of 17.5 knots. The vessel will carry 900 tons of 
coal, which will enable her to steam 5000 knots at 
10 knots without refilling her bunkers; but, in case of 


and 
Besides the coal, the chief weights to be carried are the 
armament (1910 tons) and the armour (4550 tons). The 
ship, as has been said, is 380 ft. long. At each end there 
is a section 65 ft. long, which is entirely without vertical 
armour, the only protection there being afforded by a 
2h-in. steel deck. The whole middle section of the ship 
is furnished with a water-line belt of a maximum thick- 


&c., is similar to that of the Ramillies described in another 
part of this issue, 





The battle-ship og os Sovereign is now practically | 
ready for trial. She has been placed in dry dock this | 
week for the purpose of having under-water torpedo | 
ports cut in her sides, and while the work is in hand she | 
will simultaneously complete with stores and projectiles. | 
This will take until March 30. On the 31st she will be 
moved into the tidal basin and begin to coal, and on 
April 12 she will make a trial of the engines alongside. 





The battle-ship Repulse was launched from the Pem- 





On April 18 the ship will proceed to Spithead to have 


necessity, she will be able to stow about 400 tons more, | 
so obtain a radius of action of over 7000 knots. | 





com s adjusted, and on the following day her engines 
will be tested for eight hours with ordinary draught, the 
four hours’ trial under forced draught being reserved 
until the 2ist. On the 22nd the gunnery and torpedo 
trials will take place. Next day will be devoted to the 
trial of anchors and capstan engines, and to turning 
circles, after which she will return into harbour. Finally 
she will be declared ready for commission on May 31. 
She exhibits a departure with respect to her paintwork 
from all previous battle-ships. From the water-line the 
whole of the hull, together with the topsides, superstruc- 
tures, guns, and spars, have been painted a neutral drab 
colour, closely resembling that of the ships which Ad- 
| miral Gervais brought to Spithead last year. 


j 








| Borers In THE Navy.—As far as Portsmouth is con- 
|cerned effective measures are being taken to overcome 
| the boiler difficulty in Her Majesty’s ships. The boilers, 
| which have been manufactu in the yard for the Fox, 
_are of the single-ended pattern, and although those for 
| the Rupert, which have also been made in the yard, are 
| double-ended, they are fitted with independent combus- 
| tion chambers for the furnaces, and are, besides, con- 


ness of 18 in., 250 ft. long. The protection, armament, | therety: with wet bottoms running from end to end, 


thereby promoting a free circulation of water. A set of 
boilers has been received this week from John Penn and 
Son, Greenwich, for the Crescent, which are also of the 
single-ended type, and next week the new complement 
of boilers which had been supplied to the Devastation, 
will be lifted out of the turret ship preliminary to an im- 

roved set being placed on ete 4 by Messrs. Maudslay. 

uring her refit the Devastation had been fitted with four 
double-endsd boilers of similar pattern to those of the 
Thunderer, and the new set will consist of ten single- 
ended boilers. Improved boilers are also given to the 
Vulcan, but it is not expected that they will be fitted 
until after the naval manceuvres. 
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RAILWAY CAR-HEATING APPLIANCES. 


CONSTRUCTED BY THE CONSOLIDATED CAR-HEATING COMPANY, 
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Figs. 5, 6, anv 7. 


In this country heating apparatus for railway car-; But when a collision occurs the stove appears in| 
riages is, with one or two very slight exceptions, of so | another light; the burning coals set fire to the wood- 
simple a character that it needs no description. Fur-| work of the cars, and all who cannot extricate them- 
ther, it is utterly inefficient in really cold weather. | selves from the débris run a great risk of ending their 
ltis true that a passenger provided with a thick over- | lives in even a more painful manner than the “‘ blessed 
coat, a voluminous rug, or, better still, two rugs, and | martyrs ” of the middle ages, who usually succumbed 
with his feet upon one of the acetate of soda tins pro-| to the smoke before the flames reached them. Re- 
vided by the London and North-Western Railway | peated scenes of horror, in which passengers have been 
Company, may keep fairly comfortable between London | slowly roasted to death, have so stirred public opinion 
and Liverpool, even with the thermometer below | in America that in many States the use of stoves in the 
freezing, but this is quite as much due to his own fore- | cars has been forbidden by law, and these means of 
sight in wrapping himself up as to any care of the| heating are now being replaced by steam and hot 
company. Further, it is quite impossible to find| water systems. Some of these are shown by the 
space for ten pairs of feet on the two small tins | engravings on the present page. 
which are allotted to a compartment, and there-| ‘lhe oe agg we lay before our readers-is con- 
fore in a crowded train many people must forego| structed by the Consolidated Car-Heating Company, 
the comfort of keeping up even a moderate circulation | of Albany, N.Y., U.S.A. This company was formed 
in their lower extremities. This is part of the price | by the amalgamation of several manufacturers, who 
we pay in England for the privacy of the isolated | presumably found it to their advantage to combine 
compartment system. Long open carriages, such as| their interests. However that may be, the result is 
are used in America, Switzerland, and elsewhere, are | that the present company command several different 
easily heated by means of stoves to a comfortable tem-| systems adapted to various conditions, and have 
- perature. As long as all goes well this plan leaves | already equipped with their apparatus, in whole or in 
very little to be desired, provided the passengers part, 8000 cars. In the forefront of their various plans 
entertain similar ideas as to what degree of heat is | they put the “‘ commingler storage system,” illustrated 
desirable. Between the passenger who pants at 60 deg. |in Fig. 1. This is supplied with steam from the loco- 
and the one who shivers at 70 deg., the man in charge of motive through a train pipe with couplings between 
the fire would have an unpleasant experience if he were | the carriages, but is not intended for ect by the 
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less autocratic than is the custom of American officials. | direct use of steam. It is contended that passengers 





ALBANY, N.Y., U.S.A. 
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Fies. 8, 9, anv 10. 


find the radiation from surfaces at 212 deg., and higher 
temperatures, disagreeable, and that the pleasantest 
result is attained with a lower degree of heat. By the 
use of the commingler direct steam heating apparatus 
can be transformed to use hot water. It is placed 
under opposite middle seats at the side of a car, between 
the floor and the sheathing. The steam enters from 
the train pipe H through the regulating valve B at a 
pressure of about 21b., and thence makes its way 
into the heating pipes J placed round the sides of the 
car, following the course of the arrows. The steam 
condenses and the water returns to the lowest part of 
the system, the commingler A, where additional steam 
is continually and noiselessly injected into it. The 
whole system of pipes becomes filled with water, 
which is kept hot by steam, and eventually overflows 
at K. The drip takes place from the bottom of the 
commingler A and cannot freeze, because it is in 
metallic connection with the train pipe. By opening 
the valve commanded by the handwheel F the whole 
of the water runs out ; the pipes are then filled only 
with steam until the valve is again closed. This 
arrangement obviates all risk of bursting when the 
cars are laid by, and secures their rapid heating by 
steam alone when they are coupled to the locomotive. 
Each side of the car has its own apparatus. 

When the cars are already fitted with hot-water 
pipes heated by a stove the —— illustrated in 
Figs. 2 and 3 can be employed, In each circulating 
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system there is introduced the disc drum shown in 
Fig. 2. It will be seen that there is a clear way 
through the drum, so that it does not offer any great 
obstacle to the flow of the water. The discs are made 
of bronze and are inclosed within a drum in which 
steam circulates from the train pipe. There are two 
square feet of heating surface on a disc or 10 ft. in a 
drum. Steam is admitted by the valve B into the 
drums A (Fig. 3), and heats the water in the brass 
discs. This water then circulates through the piping 
in the car. The condensed steam is carried off throug 
the trap valve G into the drip pipe, which is in con- 
tact with the warm crossover pipe. 

Whichever system is employed, a commingler is 
essential to prevent the noise which usually attends 
the passage of steam into water. This appliance is 
shown in Fig. 4. It consists of a pear-shaped vessel of 
cast iron into which the steam pipe enters ; the pipe 
ends in a perforated nozzle embedded in a mass of 

ebbles retained between screens of perforated copper. 

tis said that this device entirely prevents all noise. 
The steam is obtained from the locomotive at a pres- 
sure of 25 lb., and delivered to the commingler at 2 lb. 
pressure. 

To relieve the car attendant of trouble, and also to 
give him an unanswerable reply to querulous pas- 
sengers, the Consolidated Car-Heating Company pro- 
vide an automatic device for regulating the tempera- 
ture ofthe vehicle. This includesa metal case formed 
of two diaphragms brazed together at their edges. 
Between them there is mo a fluid that boils at 
68 deg. Fahr., and remains passive below that tem- 
perature. Assoon as the instrument passes the critical 
temperature, pressure is generated in the vessel, the 
diaphragms are pushed apart, and a rod connected to 
one of them operates the steam valve. A movement 
of a quarter of an inch takes place in the steam valve 
under a change of temperature of 5 deg. The regu- 
lators are made to maintain temperatures of 68 deg., 
70 deg., 72 deg., and 74 deg. as required. 

A most important feature in any system of train 
heating by steam from the locomotive is the coupler 
between the carriages. Of this we illustrate two 
forms; the Sewell (Figs. 5 to 7) and the McElroy 
(Figs. 8 to 10). The directions for manipulating the 
former are as follows : 

1. To couple: Bring malleable iron coupler heads 
together on lower edge of face so that projection H and 
groove I on each shall fit opposite groove and projec- 
tion, thus forming a hinge ; then let coupler engage at 
sides F and G, pressing both couplers straight down 
until gaskets butt against each other and a firm seat is 
reached. 

2. To uncouple: Pull carriages apart when couplers 
will automatically separate; or, raise couplers in 
centre by hand or foot or stick, with slight side motion, 
when couplers will separate. 

3. When steam is used, the current thereof carries 
with it all water of condensation. When carriages are 
laid off, or when steam is not to be used for some time, 
couplers should be uncoupled when all condensation in 
pipes will run out, Thus, no freezing of couplers is 
possible. 

The McElroy couplers are of malleable iron, consist- 
ing of a malleable head having a suitable nipple for 
attaching the hose and locking flanges, a coupling ring 
having a depending handle and cams. The locking 
flanges are provided with a jaw, into which the cams 
engage when the handles are made to approach each 
other, and to disengage when the handles are pulled 


art. 

In addition to the systems we have noticed, the com- 
pany own several others designed to utilise pipes 
and fittings already existing. ‘These, however, have 
but little interest for English readers. Our railway 
carriages, with the exception of the Pullman cars, and 
one or two new trains just built by the Midland Com- 
pany, present a perfectly clear field to the inventor 
of heating apparatus. 





INDUSTRIAL NOTES. 

THE industrial question is acy | itself in an acute 
form both in Germany and Austria, In these countries, 
at least, they have what they call “‘ protection to their 
industries,” but this protection does not seem to 
benefit the mass of the workers. It would, of course, 
be unwise to attach too much importance to the riots 
which took place in Berlin towarc's the close of last 
week, but the mere fact of such riotous assemblies 
having gathered together, of their having broken into 
and pillaged some shops, and of their determined atti- 
tude in the face of the police, and in view of the 
military, shows that the social question has reached an 
acute stage. In Vienna the distress is so widespread 
that further disturbances are feared, and efforts are 
being made to alleviate the suffering of the people. 
In Spain the labour question has so come to the front 
that the Premier has officially declared that it is the 
duty of the Church and the State to contribute to the 
improvement of the condition of the people, but with 
an intimation that if the demands made are impossible 


those claims. In Russia the poverty and privation are 
such that disease and death follow the famine in man 
places. In Australia vast numbers are unemployed, 
and steps have been taken to relieve the more neces- 
sitous. The depression in trade which these facts 
indicate will affect this country. We cannot avert it. 
At the present moment our industry, though slacken- 
ing off, is in better condition than in most parts of the 
world, Buta straw might turn the scale. It is im- 
portant that this fact should be borne in mind before 
any mischief is done. It is not easy to undo mischief, 
but it may often be averted. The attitude of our 
captains of industry during the next few weeks will 
determine whether there is a disposition to avert a 
calamity. 





In the various industrial centres of Lancashire, where 
the several branches of engineering are carried on, 
there isa more decided slackening off than has hitherto 
been visible, and that too very generally. It is only 
in exceptional cases that orders are coming forward 
in sufficient weight to replace those that are running 
out. Asarule the work on hand is being completed 
much more rapidly than it is being replaced by new 
work. The quietening down is more and more evi- 
dent by the increase in the number of the unemployed, 
by discharges or suspensions in connection with the 
various establishments. Uncertainty prevails as to 
the future with respect to the iron trade, business 
being of an unsettled character. Makers hold firmly 
to the recent rates, but speculators are reported to 
have sold at much lower rates for forward delivery. 
The general impression is that there will be a 
general cessation in the demand, in consequence of 
the threatened stoppage of the coal pits, or that the 
requirements will be so largely diminished that stag- 
nation will be the result. or finished iron there is 
only a very slow inquiry, with a weakening tendency 
in prices. For steel plates there has been a larger 
demand, but only at low prices. The probability 
seems to be that the iron works generally will be 
closed if the stoppage at the pits takes place, and the 
production of finished iron will be lessened to bare 
necessity. The effect upon the engineering establish- 
ments, and all the cognate branches, will depend upon 
the stocks of coal in each case ; in many instances the 
manufacturers have but little room for stacking, the 
supplies being needed almost continuously. There is 
undoubtedly great anxiety over the coal question 
throughout Lancashire, for the notices expire in that 
county and in Cheshire, on March 7, a week earlier 
than in other districts. But the men will work during 
that week if the colliery owners so desire, or rather if 
they will permit the continuance of work after the 
expiry of the notices. 





In the Sheffield and Rotherham district some 
branches of trade show an improvement. The file 
trade and the crucible steel industries have improved 
slightly, though there are still complaints of slackness 
in some departments. Some firms are busy, very 
busy, but others find it difficult to provide full 
employment for their workpeople. Hand-made goods 
seem to be in better demand than machine-made goods, 
in the file trade especially. The South American 
markets are showing signs of improvement, larger 
orders —_ reported than for some time past. The 
heavier trades show a slightly increasing business, 
but prices are somewhat depressed. The rolling mill 
proprietors threaten to close the mills if the collieries 
are thrown idle, and to keep the mills closed as long as 
the pits are idle. Orders for material of various kinds 
continue to be booked largely by some of the Sheffield 
firms, and especially for all kinds of railway material. 
Some of the lighter trades, and more particularly the 
electro-plate trades, are less active, some of the indus- 
tries being in a depressed condition. So far, however, 
there are no signs of serious labour disputes in any 
branch of trade ; what may happen after the coal crisis 
is over is a matter of speculation only, but fears are 
entertained in some quarters. A great deal of indigna- 
tion is expressed at the proposed action of the miners, 
and this feeling may re-act upon other trades. 





In South Wales the iron and steel industries incline 
towards improvement, several of the works being well 
employed. No change in prices is reported, but there 
is greater firmness observable. The threatened stop- 
pages in various parts of the country will improve 
matters in the South Wales district, where the pits 
will be in full swing during the stoppages elsewhere. 
Although the tin-plate trade has not yet recovered 
from the blow struck at it by the McKinley tariff, 
there are indications that the blow was less injurious 
in its ultimate effects than was anticipated. The 
general engineering and shipbuilding trades are fairly 
good, all things considered. 


In the Cleveland district the condition of things has 
not improved, and the outlook is even more dark than 
it was. There is some talk of blowing out a number 
of the furnaces, in addition to those out of blast already, 





of being conceded, then force will be necessary to resist 





take place there is little doubt but that a reduction in 
wages will take place ere the furnaces are again put in 
blast. This was rather plainly indicated by the mine- 
owners of Cleveland at the recent conference between 
the owners and the men’s representatives. The men 
put forward a demand for 20 per cent. to be added to 
the base rate on machine fitters’ wages; that the 
minimum rates for the horse drivers in the mines should 
be 2s. 6d. per day ; and that from April 4 all classes of 
workers should work only eight-hour shifts. The plea 
for the increase of rates was that the men were being 
displaced by the drilling machines and compelled to 
work as fitters, and it was argued that their wages 
should not be lowered in consequence. The employers 
were very courteous throughout the interview, but 
declared that they could not concede either of the 
points. Moreover, they said that if the iron trade did 
not improve before the end of March, the employers 
would be compelled to seek a reduction in wages. The 
matter will now go before the lodges for consideration. 
On the question of the eight hours the men stated that if 
it were not conceded they must seek the aid of Parlia- 
ment. Tothis the owners replied that in their opinion 
such legislation was not practicable. The feeling in 
the district, as regards the ironstone miners and the 
iron and steel workers, is one of depression, of uneasi- 
ness as to the future, and of discontent at the 
‘* gambling in pig-iron warrants” in Glasgow and else- 
where. The engineering and shipbuilding trades are 
more or less affected by the action taken on the Tyne, 
though not so directly concerned in the dispute as the 
men at Newcastle. The coal crisis and the Newcastle 
dispute are, however, affecting the district. 


In the Staffordshire district, the Midland Iron and 
Steel Wages Board has been holding its annual meet- 
ing, when many matters of importance were discussed. 
This was its sixteenth anniversary, and many could 
not help being reminded of the feeling that existed 
only about two years ago, when the men declared for 
the ‘‘ ending or mending” of the Board. Since then 
it has grown in popularity, it has more than ever the 
confidence of employers and employed. The rates of 
wages are much lower now than they were some four- 
teen months ago. In December, 1890, wages stood at 
8s. 6d. per ton; in June, 1891, they went down to 
8s. 3d. per ton, and in October to 8s. perton. In con- 
sequence of the amalgamation of the two scales, the 
North of England and the Midland, which has now 
been agreed to, the scale basis is to be on the principle 
laid down by Lord Derby in 1874. It is also agreed 
that the rules shall be revised and some changes made 
as regards the audit. But all these changes are arranged 
in the most amicable spirit, by the representatives of 
the men and of the employers. The price list in the 
sheet-iron trade has been so far successful that only 
one firm has withdrawn from the Board in consequence 
of its adoption. It is now proposed that all parties 
interested in the sheet trade, employers and em- 
ployed, should join the Board and co-operate under 
its rules. 








The condition of the iron and steel trade in West 
Cumberland is causing great anxiety. At Workington 
it is proposed to damp down or blow out a number of 
furnaces, many in the district being already idle. The 
coal crisis is hastening this catastrophe. Workington 
has suffered severely during the last two years, more 
severely perhaps than any iron and steel district. A 
general stoppage at this time will be most disastrous 
both to the employers and to the employed. Yet it 
seems to be looming in the near future, almost ere the 
ides of March. 





The condition of affairs at Newcastle had so far im- 
proved by the end of last week that negotiations were 
opened for a settlement of the dispute. The com- 
mittee representing the engineers requested the 
employers to withdraw their notices of the discharge of 
25 per cent. of the workmen, as a protest against the 
dispute between the engineers and the plumbers over 
the particular work to be done by each body respec- 
tive ‘i The employers replied stating that the notices 
could only be withdrawn on condition that the men 
returned to work as before the dispute, which should 
be submitted to arbitration or otherwise settled. The 
fact is, the dispute has caused a great deal of friction 
among trade unionists on the Tyne, the Tees, and the 
Wear, and they have only screwed up their courage to 
the sticking point of supporting the engineers on the 
ground of the discharge of 25 per cent. ot the men, 
which action has led to the idleness of a large number 
of persons not at all concerned in the dispute. There 
is one stipulation made by the employers, namely, 
that the two bodies bind themselves to abide by the 
award of the arbitrator, if arbitration takes place. 
This was necessary on account of the dispute over the 
award of Mr. Burt., M.P., in the case of the joiners 
and the shipwrights. The action taken by the Engi- 
neering and Shipping Trades Federation has caused 
some friction on the Tyne between the members of the 
Amalgamated Society of Engineers and the Steam 





through depression in the iron trade. If this should 


Engine Makers, the Boilermakers and Iron Ship- 
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builders, and other branches of trade, the federation 
having all along urged the necessity of arbitration. 
The enormous number of men out of work in conse- 
quence of the dispute has deepened the anxiety for its 
speedy termination, not alone in the ranks of those 
outside the two unions affected, but among those 
members also, especially as the steam engine makers 
do exactly the same kind of work. 

The Seamen and Firemen’s Union has been carrying 
on a kind of revival movement in Liverpool during the 
last few weeks, with, the leaders contend, a large 
amount of success. It is rather strange that these 
revival services are required in the case of the new 
unionism, such as the dockers, the gas workers, and 
others, as well as the sailors. One can understand their 
necessity in the case of sailors to some extent, because 
of long absences from home. But in other cases it 
shows a weakness, the militant spirit is not a sufficient 
bond to keep the men in organisation. The numerical 
strength of those bodies has fallen off, especially in 
London. The seamen have broken away from the 
London Trades Council, and the dockers’ numbers are 
reduced as represented in that body. The cost of 
working is so great in these bodies that the finances 
are low, with little chance of their speedy recovery. 
Even the rural movement of the dockers seems to have 
ended in nothing. 





There is some danger of the “labour question in 
Parliament” getting into a bad rut. Day after day 
deputations are down at the House waiting upon 
members from the numerous Government departments 
for increased pay, shorter hours, better condition of 
labour, and more work for Government factories, and 
less work for private firms. The State regulation of 
labour is already bearing fruit of various sorts, not the 
least being the attention which is being claimed of 
members to departmental complaints of the workers. 

The building trades have been examined by the Royal 
Commission on Labour, the representatives of which 
appear to be opposed to legislative interference with 
the hours of labour for grown men. Even the recent 
defeat in London has not converted them to an Act of 
Parliament eight hours day. The case for some re- 
striction is being made out as regards signalmen on 
railways, simply as a matter of precaution against 
accidents. After the evidence given before the Select 
Committee, juries will have little difficulty in awarding 
— upon railway accidents that take place in the 
uture. 

At last the Eight Hours Bill has found a backer, 
and the Bill has been issued. Mr. Cuninghame 
Graham has introduced the measure, and Mr. Cony- 
beare has put his name on the back to give it counte- 
nance. Mr. Randall’s Bill, of which he gave notice on 
the first day of the session, has fallen through for want 
ofa backer. Although Mr. C. Graham, M.P., did not 
care to give his support to Mr. Randall’s Bill, yet his 
own Bill introduces, in a modified form, what is called 
local option, but not the local or trade option as 
indorsed by the Trades Union Congress. It is doubt- 
ful whether any debate will take place on the Bill, 
but on the Mines Eight Hours Bill, possibly the sub- 
ject will be dragged in, if the Speaker does not inter- 
fere, as he might do, seeing that ‘‘another Bill” is 
down for second reading on the more general question. 





The success of Mr. Provand in carrying the second 
reading of the Shop Hours Regulation Bill, in spite of 
the opposition of the Government, is significant. An 
inquiry by a select committee was offered if the Bill 
was withdrawn. The supporters of the Bill refused 
that offer, but accepted Sir John Lubbock’s amend- 
ment to refer the Bill to a select committee. This 
was carried. Mr. Balfour, the Leader of the House, 
did not make a very successful show in opposing the 
Bill. He seemed not to be aware that the Bill was 
precisely the same as the present temporary Act in 
force, with the single exception that it extends its 
provisions to women. Children and young persons are 
under its provisions at present. The object is to pre- 
vent the working of women for more than 74 hours 
per week. The men are seeking Parliamentary enact- 
ment for 48 hours per week, or 26 hours per week less 
than women, or about four and a half hours per day 
less than what is sought to be enforced in the case of 
women. Truly, as Burke says, the days of chivalry 
are gone, must be gone, if women are to be worked 
74 hours per week and men only 48 hours per week. 





In the coal mining districts there has been a busy 
time during the past week in giving in the notices re- 
quired for the stoppage of the pits. Ina large number 
of cases the necessary fortnight’s notice has been given, 
in some other cases the colliery owners have agreed to 
accept what is called a pit-head notice, which will 
save both trouble and expense. In Lancashire and 
Cheshire the notices will expire on March 7, but the 
men express willingness, if the employers consent, to 
work on till the 12th, so as to cease work on the same 
date as at the other pits. It is stated by the miners’ 
agents that the notices given in are general in all the 





districts connected with the National Federation, but 
it is thought that a portion of Staffordshire will remain 
at work. The estimate formed at the head office of 
the federation is that 200,000 miners will cease work 
on the expiry of the notices. The great collieries of 
Northumberland and South Wales are not expected to 
take any part in the stoppage, unless the enginemen 
and others throw in their lot with the miners, in 
which case the stoppage will be general. Efforts are 
being made in this direction, but the enginemen have 
been recently complaining that the miners do not help 
them much in their struggles, so that there is some 
doubt as to theiractionin this matter. It may be that 
terms will be made, however. 

The condition of things looks grave in Durham. A 
new ballot is being taken with reference to the pro- 
posed reduction, whether it shall be 74 per cent. at 
once, in lieu of 10 per cent., or 5 per cent. now and 
5 per cent. in May. Upon the decision of the men, 
and the decision of the coalowners subsequently, when 
the voting is completed and is officially communicated 
to them, will depend whether the coal pits of Durham 
will be laid idle at or about the same time as the other 
collieries of the kingdom. It is thought that possibly 
the Durham miners will leave the matter in the hands 
of their representatives ; should this be the case a strike 
will doubtless be averted. 

In one mining district of Northumberland the 
members of the branch have declared in favour of ceas- 
ing work in sympathy with the action of the National 
Federation. It appears that the resolution was carried 
unanimously by the full complement of members, over 
400, working at the colliery. But of course they are 
not able to give effect to the resolution, because they 
would get nosupport from the Northumberland Miners’ 
Association, and might possibly find their places filled 
by their own members. 

In the Scottish districts of Clackmannan and Dysart 
the miners have not only lost in their recent struggle, 
but in the case of the Dysart men they ‘‘ begged to be 
allowed to resume work on any terms.” This expres- 
sion is quoted from their representative man in the 
district. The position at present isthis: The Clack- 
mannan men have gone in at the 74 per cent. reduction; 
the Dysart men have gone back to work unconditionally 
at any terms the owners like to impose. In other dis- 
tricts the notices of reductions were withheld until 
the two other disputes were settled. Further reduc- 
tions will now be made, with very little show of re- 
sistance, if any. It is not expected that the Scottish 
districts will stop work, in sympathy with the policy 
of the National Federation. 

In most of the other mining districts attention is 
directed to the intended general stoppage of the pits, 
and almost to thatalone. Local differences exist, but 
these can stand over until the final contest. Even the 
men at the Malago pit seem to desire to end the strike 
so long continued, to shake hands, and then to recom- 
mence the struggle in accord with the policy of the 
federation. But here and there one hearsa slight dis- 
cord in the chorus. The first fortnight and no pay does 
not quite commend itself to all the miners. Murmur- 
ings are heard in various directions, although the 
majority drowns the whisperings. The giving of 
notices is like the preparations for a gala, but idleness 
and no pay at the weck’s end, is a horse of another 
colour. Many of the men are thinking of this. 





THE PROPOSED INTERCONTINENTAL 
RAILWAY OF AMERICA. 

Tue following is an abstract of the report of Mr. 
L. J. Blanco, member of the Intercontinental Railway 
Commission for Venezuela, concerning that work. 
United States and Mexico: The railways in these two 
countries being in perfect communication, the Commission 
has only been occupied with their continuation, and the 
choice of the most suitable point of departure ; it has de- 
cided for Ayutla, on the Guatemala frontier. Guatemala: 
From Ayutla the Intercontinental line will descend by the 
Pacific coast, passing in the neighbourhood of Rotahulou 
and Mazatonango, as far as Santa Lucia. Thence will be 
used the branch, in course of construction, of the central 
railway from Gautemala to Escuintla, and will pass from 
Cujinijilapa to Santa Ana in the republic of Salvador. 
Salvador : In this republic the route of the proposed cen- 
tral line will be utilised, passing by Santa Ana, Nuevo 
San Salvador, San Salvador, Cujutepeque, San Vincent, 
and San Miguel, entering Honduras by Guascoran. Hon- 
duras: From Guascoran the line will continue by the 
shore of Gulf Fonseca, crossing the State of Choluteca vid 
the town of that name, going thence to the south towards 
Nicaragua. Nicaragua: In this republic the line will 
arrive at the town of Chinandegua, where it will join the 
railway from Corinto to Lake Managua, utilising this 
line up to a suitable point ; for example, Pueblo Viejo, 
skirting the lake and coming to the town of Managua, 
where it will take the line already constructed from 
Managua to Masaya. From Masaya the line will pass to 
Rivas, will cross the proposed Nicaragua Canal, and will 
enter into the republic of Costa Rica. Costa Rica: Fol- 
lowing the shores of the Lake of Nicaragua, and pene- 
trating the country by the plains of Guatuso pol ge 


Carlos, the line will continue as far as the town of Alajuela, 
where there is a branch to the capital. From Alajuela a 
continuation will be made by the railway from San José 


to Puerto Limon, thence, by points which are not yet de- 
‘termined, the length of the Isthmus of Panama as far as 
the entry of the Atrato Valley in Colombia will be tra- 
versed. Colombia: Colombia being reached, the Inter- 
continental will traverse the western cordillera of the 
Andes, entering into the Cauca Valley, and reaching the 
environs of the town of Antioquia ; it will ascend by this 
valley, connecting the principal localities met with, and 
arriving at Popayan. The central cordillera will be 
crossed in order to survey the branch intended to connect 
Bogota with the main line. From Popayan the line will 
ac chy the Patia Valley, making towards Pasto or 
pialos, with a continuation towards Ecuador. The 
passage of the cordillera on the route from Popayan 
to Pasto will be one of the greatest difficulties met 
with in Colombia; it is at this point that the great 
ramifications of the Colombian Andes commence, 
Venezuela: In order to place this republic in communi- 
cation with the trunk line, a branch will start from a 
int (still undetermined) of the route in the Cauca 
alley, going to Medellin, where it will rejoin the line 
running from that town to Puerto Berrio on the Magda- 
lona; thence it will go to Bucaramanga and thence to 
San José de Cututa (frontier) and San Cristobal, La 
Grita, Merida, Trugillo, Barquisimeto, in terminating at 
Valencia. From Valencia to Caracas, vid La Victoria, a 
railway is in course of construction and will be com- 
pleted in a few years. Other lines having been conceded 
are being surveyed in the regions just indicated, the route 
of the Intercontinental will undoubtedly adapt itself to 
circumstances at the time of the execution of the project 
—whenever that may be. Ecuador: Theline will touch 
at the town of Tulcan, then descending by the central 
valley of Quito, will serve the towns of aed Quito, 
Latacun Ambato, Cuenca, and Loja, there entering 
Peru. Peru: The line will traverse the department of 
Cajamarca, or the Amazonos, till it meets the River 
Maranon and will ascend by that valley as far as Cerro de 
Pasco. From the latter point it will follow the course 
of the Pereno up to a suitable point for a deviation 
to Santa Rosa and Puno, skirting Lake Titicaca in 
order to penetrate Bolivia. Bolivia: The Inter- 
continental will connect the towns of La Paz, Oruro, 
and Huanchaca, where it will divide into several 
branches going to Chili, the Argentine Republic, Brazil, 
Paraguay, and Uruguay. Chili: The Chilian branch goes 
from Huanchaca to Autofagasta, a port on the Pacific. 
Argentine Republic: This branch, which has already 
been surveyed, — from Huanchaca to Jujuy, the ex- 
treme point of the railway system of this republic. Para- 
guay and Uruguay: This line, which is to connect these 
two countries to the proposed system, will start from 
Huanchaca, will follow the left bank of the Pilcomayo, in 
order to rejoin the Osbourn concession, which, from 
Asuncion goes to the north of Paraguay. From Asuncion 
use will be made of the lines already constructed or in 
course of construction as far as Monte Video. Brazil : 
The Brazilian branch starts from Huanchaca, going eas+- 
wards, clearing the Paraguay River at Curumba, where, 
ee on Brazilian territory, it follows the River 
‘aguary as far as Coxim, a railway the concession for 
which, if granted, will go from this point to Uberaba; 
from this latter locality the existing lines continue to Rio 
de Janeiro. The scientitic commissions are authorised 
search out and survey the best directions and routes. 





CENTRIFUGAL VENTILATORS.* 
By R. Van A. Norris, Wilkes-Barre, Pa. 


ALTHOUGH mechanical appliances for the ventilation of 
mines have been known since very early times (one being 
mentioned in Agricola’s ‘‘De Re Metallica,” 1657), it is 
only within the Jast forty years that such appliances have 
been generally used. A great number of different venti- 
lators have been invented and used, but the various forms 
of centrifugal machines having proved their efficiency, 
have now almost completely replaced all others. Most if 
not all of the machines in use in this country are of this 
class, being either open-periphery fans, or closed, with 
chimney and boy casing, of a more or less modified 
Guibal type. The theory of such machines has been de- 
monstrated by Mr. Daniel Murque in ‘Theories and 
Practice of Centrifugal Ventilating Machines,” trans- 
lated by A. L. Stevenson. His statement may be con- 
— thus : 

t 


a = orifice in a thin plate, of such area that its resist- 
ance to the passage of a given quantity of air 
— the resistance of the mine. 

o = orifice in a thin plate of such area that its resist- 
ance to the passage of a given quantity of air 
equals that of the machine. 

= quantity of air passing in cubic feet per minute. 
= velocity of air passing through a. 
Vo = velocity of air passing through o. 
h = head in feet air column to produce velocity V. 
hy = head in feet air column to produce velocity V». 


Q = 0.65 a V. V= J/2gh. 
Q=0.65a /2gh,. . . (I) 
= _-. = equivalent orifice of mine, 
0.65 J/2gh ™ 


or, reducing to water gauge in inches and quantity in 
thousands of feet per minute : 


a= _ 403 Q ‘ 
/ W.G. 


* Paper read before the American Institute of Mining 





Engineers at Glen Summit. 
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Owner and Location. 


Diameter. 








oe | Number of Fan. 





bon] 


> oO 


> 











g 
3 
— 
‘) 
z 
a 
Susquehanna Coal Company,} Guibal 
Double fan 
Ditto ditto Double 
Ditto ditto om 
Ditto ditto 
Ditto ditto 
Ditto ditto 
Ditto ditto o8 
Susquehanna Coal Company,} Guibal 
No. 6 slope 
Ditto ditto 
Susquehanna Coal Company, Ross} Guibal 
seam, No. 2 shaft 
Ditto ditto as 
Susquehanna Coal Company, Lee} Guibal 
seam 
Delaware and Hudson Canal Com-} Guibal 
pany, Baltimore Tunnel 
Ditto ditto Double 
Ditto ditto oe 
Ditto ditto a 
Union Coal Company, Pennsyl- ? 
vania Colliery 
Ditto ditto oe 
Ditto ditto +, 
Mineral Railroad and Mining! Guibal 
Company, Cameron Colliery 
Lehigh and Western Baltimore} Guibal 
Coal Company, Stantan old fan 
Lehigh and Western Baltimore} Guibal 
Coal Company, Stanton new fan 
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Lehigh and Western Baltimore} Guibal 
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Lehigh and Western Baltimore} Capell 
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Ditto ditto 
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Coxe Brothers and Co., No. 2 
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Philadelphia and Reading Coal) Guibal 
and Iron Company, Henry Clay) 
Colliery : 
Philadelphia and Reading Coal! Guibal 
and Iron Company, Mahanoy! 
City Colliery 
Philadelphia and Reading Coal} Guibal 
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__Ridge Colliery 
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SS BF 


i] 
o 

















pers ge pop pe. 
$8ss 
































7 re FP 
oe bo “a 
ac RR gS 


SSss 

















PH MOSSSSS SNM; wre 


SRSRKSSSSSS 


oo 
on 


2 


a 


2S 


se 8 


te 


ro SS ow © NE © 
o 


23 














{ 
ge! |e ls fe 

| 7 on 
sie FER 
& me ey 2 les 
sis (|. [8 |& 
g < 2 (8 [ss 
a = |<4 
>| 8. ald [se 
S3i *s |S Sloele2 
2s) of (s2igéies 
£3) BS 2slesles 
27 54 18 -|5815@ 
= (li Ne ji 
5517) 236,684 |2818|3040|4290 
6282} 336,862 |3389|3040 
6282) 298,080 |2981|3040]4745 
6973) 847,896 3040/5002 
7727| 394,100 3040/5100 
6282) 188,888 1520}3007 
8167| 274,876 |2114]1520/3366 
3702| 59,587 1520]1610! 
5208] 82,969 1520/1593 | 
3140| 49,611 |1240|3096/1580 
5495| 187,760 3096/2507 
4867| 225,288 |3634/3096/4650 
1539| 68,337 1522/4440 
2749| 147,232 1522/5356 
3793} 205,761 1522/5451 
5278| 299,600 152215676 
4520] 66,560 1293]1473 
5650) 92,1 1293/1631 
6780| 109,440 1293]1467 
6215| 71,590 1004/1152 
5060} 228,850 $419]4523 
5060} 234,880 $419] 4641 
6050} 277,380 8419]4585 
4976) 134,662 3393]2686 
5504! 194,200 3393]3528 
4887) 177,280 964|3628 
5865] 215,200 964] 3669) 
4950] 217,338 8419 wa 
5500) 257,520 |5150/8419| 4689! 
7540] 133,198 746) 1767) 
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7540] 180,809 746|2398 
7540] 209,150 746)2744 
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5273] 85,285 279411617 
6026) 98,512 2794] 1628 
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3890} 51,084 1654]1313 
4620] 126,000 1862|2727 
wel 65,000 685/ 1167 
4523) 80,000 |1000/1177|1770 
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Efficiency, Engine and Fan. 
Equivalent Orifice of Mine. 
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Fig. 1. Two fans on se te 
shafts, driven by pair 20 in. by 
36 in. engines, belted to drive 
2 to 1, with two 24-in. 8-ply 
rubber belts. 

Experiments A, B, D, E, F, G, 
April, 1891. 

Experiment C, August, 1891. 

Each fan has two inlets and sheet- 
iron disc. 

Same as one fan, Fig. 1, except 
tips of blades radial. ° 
shutter, no disc. Pair 16 in. by 
24 in. engines, 

Fig.2. Single opening. 24 in. by 
32 in. engine. 


Same as Fig. 2. 
Blades flat. 
engines. 

Fig. 3. From Mine Inspector’s 

port, 1881; no indicator ; 
fans run with throttle full open, 
and 75 per cent. of boiler pres- 
sure assumed as mean effective 
pressure. Two fans on same 
shaft. Pair 16 in. by 30 in. en- 
gines, 24-in. belt. 

Fig. 4. 14 in. by 24 in, engine. 


Single inlet. 
18 in. by 36 in. 


Fig. 5. 18 in. by 86 in. engine. 
Fig. 6. 
Fig. 7. 


20 in. by 48 in. engine. 
20 in. by 48 in. engine. 


Fig. 8. 17 in. by 86 in. engine. 


Fig. 9. 24in. by 36 in. engine. 


Fig. 7. 20 in. by 48 in. engine 
This efficiency is doubtful. 
From Colliery Engineer, October, 
90. 


Pair engines, 20 in. by 36in. One 
24-in. belt. Driving 4 to 1. 


Fig. 0. 20in. by 36 in. engine. 


Fig. 7. 
Fig. 11. 


24 in. by 42 in. engine. 
30 in. by 48 in. engine. 
Fig. 12. 17 in. by 24 in. engine. 


From A. A. Atkinson in Colliery 
Engineer. 

Fan fitted with Walker shutter. 
20 in. by 20 in. engine. 


From Mine Inspector’s Report, 1876 


Experiments made, 1872. ‘ Rich 
ards” indicator. 

14 in. by 30 in. engine. 

Fig. 13. April, 1891.* 


Ditto. 

Ditto. 
January 29, 1891. 

. February 2, 1891. 

Fig. 15. February 12, 1891. 

. Junell, 1890. 

Fig. 14. fr meena 29, 1890. 

February 11, 1891. 

July 26, 1890. 

October 1, 1890. 

. Shutter. December 23, 
1890. Engine 16 in. by 30 in. 

Fig. 16. Mine normal. 18 in. by 
36 in. engine. 


Mine choked. 

Mine doors open. ? 

Fig. 13. Mine normal. 18 in. by 
36 in. engine. 

Fig. 18. Mine normal. 18 in. by 
36 in. engine. 

Mine doors open. 

Fig. 17. Engine 16 in, by 24 jn, 


Fig. 18, Engine 14 in. by 36 in,t 
Fig. 18, Engine 12 in, by 30 in, 


Fig. 18. Engine 16 in, by 18 in, 








of air much too high. 


* The air measurements in all these Delaware, Lackawanna, and Western Railroad Company's experiments were made with anemometer held stationary in centre of airway, giving quantities 
+ Air measurements taken in same manner as for fans 19, 20, and 21 
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oe — ito k. CH=H,=h+hy h=H.—h 
Ses Jie neh from (1) and (2): etre i 
___ Q=0.65 0 V2g hy - - (2) Q= 65a V2gh. 
Ga my cei =equivalent orifice of machine. oe Q=.650 J 2g hy. 
The total theoretical depression H, which any centri- +e... ‘ 
io ee can pene, - the algebraic sum of the h ~ 0 
ollowing depressions cause its motion : 2 —- ; 
1. The depression h, due to the speed V, to which the | o=* = Q=0.65a./29 Hy _ 65aT w/ 2C » (12) 
motionless air is brought and with which it traverses the a a a2 
fan intake, vis h=H.—h oa 1+ oe 1+ oF 
ee 3 
m=—99 ig Cae ee, (13) 
2. The depression hy, due to the slowing of the air from a? 1 a? 
its entrance to its exit in the expanding spaces between 6G abt el + O32 


the blades entering at a speed V2 and leaving at a 


speed V3, ws ny 
fas Ve 


x 4 
ee (4) 
But the speed of entry V2 is the resultant of V, and a 


speed equal and opposite to the tangential speed ¢ of the 
inner edges of the blades, whence V.?= V,?+?? and 


#~— sé; 


hy= . . 


V,2 
pe pet oe Sr : 5 
oF ae ae Sy (5) 

8. The depression h,, due to centrifugal force, 
Ts. @ 
kg= — — — a a 
3 2a 2 gy ( ) 
wre 1 d of h d 
= tangential speed of periphery, an 
t = tangential speed of inner ed 3 of blades, this value 


t of h3 may be deduced as follows : 
et 
x = distance from centre of fan of a prismatic volume 
of air between two blades. 
d x = height of prismatic column. 
8 = base of column. 
= density. 
w = angular velocity of rotation. 
r = radius of inside edges of blades. 
R = radius of tips of blades. 
ad ¥F = centrifugal force of rotation. 
SdzD 


7) oad Fee 


Mass= aF=822D 2, 
g 


Increase in Na han from one surface to another is ob- 
tained by dividing by S, and dividing again by D to get 
depression in feet of air column. 
dhs= wed x 
— ’ 


integrating between R and 7: 
firn-f" wade 
r g 
oe ee (6) 
29 29 29 2g 
4. The depression hs due to the expanding chimney : 
V,=speed of air at bottom. 
V, = speed of air at top. 
hs = os - Vs 


hs 


P (7) 
29 

and as V, is the resultant of the tangential speed T and 
the speed V3, 


V2 = T? + V.2 — 2T V3 00s a. 
If a=angle at which tips of blades strike the circum- 


ference. 
"qa T? Vat TVscosa Vy? (8) 
ig9*3g- "9 ~~ 39° 


hg 
and 


H=h+hothst+hy= rT Vscosa Vs’. (gy 
9g 9g 29 


If we make the tips of the blades radial, a = 90 deg., cos 
a=0, 
Ty 


=. V3? 
g 29° 
and if the velocity at the top of the chimney is small 
enough to be neglected, or V; = 0, 
a: ae 
g 


. . 


(10) 
Hence: The theoretical depression which can be pro- 
duced by any centrifugal ventilator is double that due to 
its tangential speed. i ‘ 
Hy min theth,m fale 
29 029 
is the expression for the theoretical depression which can 
be produced by an uncovered ventilator; this reaches a 
maximum when the air leaves the blades without speed, 
that isv,=0. 


H,=—. 
1 29’ 
Hence: The theoretical depression which can be pro- 

duced by any uncovered ventilator is equal to the height 

due to its tangential speed, and one-half that which can 
be produced by a covered ventilator with expanding 
chimney. 

As the theoretical depression H can never be actually 
attained, we can substitute for it the depression Hp, 
letting C =coefficient of reduction, whence H,=C H ; and 
as the effective depression h is this quantity less the 


(11) 


(12) and_(13) being expressions for the yield and depres- 
sion produced by any machine when its equivalent orifice, 
the equivalent orifice of the mine, and its coefficient of 
reduction C are known. From these it follows that so 
long as the condition of the mine remains constant : 

e volume produced by any ventilator varies directly 
as the speed of rotation. 

The depression produced by any ventilator varies as 
the square of the speed of rotation. 

As the resistance decreases, a increases, and for the 
same tangential speed with decreased resistance the 
quantity of air increases and the depression diminishes. 
An attempt has been made to test experimentally the 
effect, on the efficiency of fans in actual use, of modifica- 
tions in the design of their various parts and in the con- 
dition of the mines; and through the courtesy of the 
manager, engineers, and superintendents of a number of 
coal companies, the results of tests of a number of fans 
shown in the accompanying Table (see page 304), with 
diagrams of the fans giving them, have been obtained. 


(To be continued, ) 





A CHRONOLOGICAL HISTORY OF 
ELECTRICITY. 

Chronological History of Electricity, Galvanism, Mag- 
netism, and the Telegraph, from B.C. 2637 to A.D. 1888. 
By Mr. P. F. Morrustay. 

(First Part concluded from page 274.) 

A.D. 1798.—Monge (Gaspar), a very able French 

scientist, called ‘‘the inventor of descriptive geometry,’ 
and from whom that science received greater accessions 
than had before been given it since the days of Euclid 
and Archimedes, constructed a telegraph which is erected 
upon the Palais des Tuileries in Paris, but of which no 
reliable{details appear on record. 
He also makes many experiments on the effects of 
optics and electricity, and likewise many useful obser- 
vations on the production of water by inflammable air, 
independently od thites carried on by Lord Cavendish.19 

‘ACD. 1798.—Berton (Henri Montan), a prominent 

French composer and professor of harmony at the Paris 
Conservatoire de Musique, and member of the Académie 
des Beaux Arts, devises a novel electric telegraph which 
is merely alluded to, under the heading of ‘‘ Note His- 
torique sur le Télégraphe Electrique,” at page 80 of the 
seventh volume of the ‘‘ Comptes Rendus,” for July 
ree te well as in Julia Fontenelle’s ‘‘ Manuel de l’Elec- 
tricité.” 
A.D. 1799.—Fabbroni—Fabroni—(Giovanni Valentino 
M.), a professor at Florence, communicates a paper to 
the Florentine Academy, wherein is made the first known 
suggestion as to the chemical origin of voltaic electricity. 
He inquires whether the phenomenon of galvanism is not 
solely due to chemical affinities, of which electricity may 
be one of the concomitant effects. He ascribes the vio- 
lent convulsions in a frog to acheimical change produced 
by the contact of one of the metals with some liquid 
matter on the animal’s body, which latter decomposes 
and allows its oxygen to combine with the metal.2° 

A.D. 1799.—Hemmer (J. J.), member of the Electoral 
Academy of Mannheim, gives, in the Transactions of 
the Electoral Society, an account of the most complete 
series of experiments ever made upon the electricity of 
the human body. hey show conclusively that the 
human subject possesses no species of electrical organs 
which are at all under the regulations of the will. Of his 
many observations, the following are worth recording. 
He found that the electricity of the body is common to all 
ages and sexes; that its intensity and character often 
vary in the same body (in 2422 experiments it was 1252 
times positive, 771 times negative, and 399 times imper- 
ceptible); that the electricity of the body is naturally 
positive, it being always so when subject to no violent 
exertion ; and that when the body is subjected to sudden 
or violent motion the electricity becomes negative, which 
is also the character when the body experiences cold or 
extreme lassitude.?! 


19 See his biography in Charles Dupin’s ‘‘ Essai His- 
torique,” &c., and in “ English Cycl.,” vol. iv., pages 296 
and 297 ; also ‘‘Sc. Am. Supp.,” No. 621, page 9916, and 
the note at foot of page 701 of Fifth Dissert. Eighth 
‘* Britannica,” vol. i.; as well as ‘*Mém. de L’Acad. des 
Sciences,” 1786. 

20 See ‘‘ Cornhill Magazine,” vol. ii., for 1860, page 68 ; 
“ Biog. Univ.,” vol. xiii., page 311; ‘‘Encyl. Met.,” ‘*Gal- 
vanism,” vol. iv., page 215; ‘‘ Journal de Physique,” vol. 
xlix., page 348 ; ‘‘Chamber’s Encyl.,” 1868, vol. iv., page 
593, ‘* Mem. Soc. Ital.,” vol. xx., pages 1 and 26; “Nichol- 
son’s Journal,” vol. iv., page 120. 

*1 See ‘“*Eneyclopedia Britannica,” vol. viii., 1855, 


A.D. 1799.—Humboldt (Friedrich Heinrich Alexander, 
Baron Von), 1769-1859, native of Berlin, is the author of 
“*Cosmos” so frequently alluded to in these pages, and, 
in the words of one of his biographers, ‘will be remem- 
bered in future times as perhaps, all in all, the greatest 
descriptive naturalist of his age, the man whose observa- 
tions have been most numerous and of the widest range, 
and the creator of several new branches of natural 
science, 

He published in Paris his ‘‘ Experiments on Galvanism” 
during the year 1799, before which date, according to 
Noad, no one had applied the galvanic arc, as he did, to 
so many animals in various parts of their bodies. 
Amongst other results he discovered the action of the 
electric current upon the pulsation of the heart, the secre- 
tions from wounds, &c., and he proved upon himself that 
its action was not limited to the sole instants of the 
commencement and end of its passage. 

Between the years 1799 and 1804 Von Humboldt made 
observations upon the magnetic intensity of the earth, of 
which an account will be found in vol. xv. of the “ Annalen 
der Physik.” These were made upon the American con- 
tinent during the course of his well-known journey, the 
equal of which latter, says Petersen, has not been seen 
since thedays when Alexander the Great fitted out an 
extensive scientific expedition for Aristotle. 

Humboldt’s observations in the same line were con- 
tinued for many years, notably between 1805 and 1806, 
in company with Gay-Lussac during a tour which they 
made together through France, Switzerland, Italy, and 
Germany, as related in the first volume of the ‘‘ Mémoires 
de la Société d’Arcueil.” 

Some idea can be formed of the extent of Humboldt’s 
share in the magnetic labours of the first half of our cen- 
tury by perusing pages 63 to 79 of the fifth volume of the 
American edition of ‘‘Cosmos,” published in 1859. In 
the third volume of his ‘‘ Relation Historique,” 615, 
appears the following : ‘‘ The observations on the varia- 
tion of terrestrial magnetism to which I have devoted 
myself for thirty-two years, by means of instruments 
which admit of comparison with one another, in America, 
Europe, and Asia, embrace an area extending over 
188 deg. of longitude, from the frontier of Chinese 
Dzoungarie to the west of the South Sea, bathing the 
coasts of Mexico and Peru, and reaching from 60 deg. 
north latitude to 12 deg. south latitude. I regard the 
discovery of the law of the decrement of magnetic force 
from the pole to the equator as the most important result 
of my American voyage.” 

Humboldt was the first who made especial ohservations 
of those irregular perturbations to which he applied the 
name of ‘*‘magnetic storms” and the effect of which he 
was the first to notice at Berlin in 1806. These are 
treated of in his ‘‘ Cosmos,” London, 1858, vol. vi., pages 
135, &c., wherein he states that, when the ordinary horary 
movement of the needle is interrupted by a magnetic 
storm the perturbation manifests itself often simulta- 
neously, in the strictest sense of the word, over land and 
sea, over hundreds and thousands of miles, or propagates 
itself gradually, in short intervals of time, in every diree- 
tion over the earth’s surface. 

In this same work (‘‘Cosmos,” Sabine’s translation, 
vol, i., page 180), he gives a graphic: description of the 
concurrent and successive phases of a complete aurora 
borealis (Noad, ‘‘ Manual,” pages 228, 229, 635). Noad 
likewise gives, at pages 612-615, an account of the establish- 
ment of magnetic stations at different points for simul- 
taneous observations upon a plan originally laid out by 
Von Humboldt. 

As early as 1806 this great naturalist had published at 
Erfurt his “Inquiry concerning Electrical Fishes.” 
While at Naples with Gay-Lussac, during the previous 
year, they had examined the properties of the torpedo, 
and had observed more particularly that the animal must 
be irritated previous to the shock, preceding which latter 
a convulsive movement of the pectoral fins is noticeable, 
and that electrical action is prevented by the least injury 
done to the brain of the fish ; also, that a person accus- 
tomed to electrical discharges could with difficulty sup- 
port the shock of a vigorous torpedo only }14 in. long ; 
that the discharge can be felt with a single finger placed 
upon the electrical organs, and that an insulated person 
will not receive the shock if the fish is touched with a key 
or other conducting body. (‘* Encycl. Britannica,” 1855, 
vol. viii., page 573.) Humboldt’s account of the mode of 
capturing gymnoti is detailed at pages 575, 576 of the 
last-named work, as well as at pages 472 to 474 of Noad’s 
‘Manual of Electricity,” London, 1859, 

At request of the King of Prussia, Humboldt returned 
from Paris to his native city in 1827, and it was during 
the winter of 1827-1828 that he began in Berlin his 
lectures on ‘‘Cosmos or Physical Universe,” the title of 
his chief work which has universally been recognised one 
of the greatest scientific productions ever published. 2 

A.D. 1800.—In Mr. Fahie’s ‘‘ History of Electric Tele- 
graphy,” are found the following additional names, not 

reviously alluded to in the pages of this ‘‘ Chronc logical 

istory,” as “authors of the sixteenth, seventeenth, and 
eighteenth centuries who either describe the sympathetic 
needle and sympathetic flesh anes or make a passing 
allusion to one or both of them ; chiefly compiled from 
Mr. Latimer Clark’s list of books shown at the Paris 

2 See Klenke, ‘‘ Alex. von Humboldt, ein Biogra- 
phisches Denkmal,” 1859; Knight’s “‘ Mech. Dict.,” 
vol. ii., page 1874; “Sc. Am. Supp.,” No. 457, pages 
7301, 7302; Noad, ‘‘ Manual,” pages 425, 528, 529, and 
612; Walker, “Ter, and Cos. fagn.,” 1866, page 81; 
Humboldt, ‘‘ Voyage, &c., dans les Années 1799-1804 ;” 
“Report of Seventh Meeting of British Association,” 
vol. vi., London, 1838, pages 1,5, and 7, and the remainder 
of Major Sabine’s able article upon ‘‘ Magnetic Intensity” 








e 571; Sigaud de la Fond, “ Précis Historique,” &c., 





depression hy absorbed in the machine itself, we have 


aris, 1785, pages, 10, 12, &e. 


in the same volume. 
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Electrical Exhibition of 1881, and from the catalogue of 
the British Museum” : 
Paracelsus (Aureolus Theophrastus), ‘‘De Secretis 
Nature Mysteriis,” &c., 1570. 
Boodt (Anselmus B. de), ‘‘Gemmarum et Lapidum,” 
&c., 1609, 1636, 1644, and 1647. 
Argolus (Andreas), ‘‘ Epistola ad Davidem,” &c., 1610. 
- ensis (Petrus), ‘‘Sympathia Septem,” &c., 1610, 


1717. 
: pag (Robert), ‘‘ Philosophia Moysaica,” &c., 1638, 
652. 


Servius (Petrus), ‘‘ Dissertatio,” &c., 1643. 
Turner (Robert), ‘‘ Ars Notoria,” 1657. 
Schott (Gaspar), ‘‘ Magia Universalis,” &c., 1657, 1659, 
1677. “‘Schola Steganographica,” &c., 1665-1680. 
Westen (Wynant Van), “ Het eerste Deel,” &c., 1662. 
Rattray (Sylvester), “‘ Theatrum Sympath,” &., 1662. 
Helvetius (J. F.), ** Treatridium Herculis,” &c., 1663. 
Heidel (W. E.), ‘‘ Johannis Trithemii,” &c., 1676. 
a (William Alexander), ‘‘De Medecina,” &c., 
1679. 


De Lanis (Franciscus), - Magisterium,” &c., 1684-1696. 
Marana (G. P.), ‘‘L’Kspion,” &c., 1639, 1684. 
Blagrave (Joseph), ‘‘ Astrological Practice,” &c., 1689. 
De Rennefort (Souchu), ‘* L’Aiman Mystique,” 1689. 
De Vallemont (Pierre le Lorrain), ‘‘ La Physique 
Occulte,” &c., 1693, 1696. 
Du Petit Albert, ‘‘Secrets Merveilleux,” &c., 1718, 
1743, 1762, 1815. 
Santanelli (F.), ‘‘ Philosophia Recondita,” &c., 1723. 
— (Nathan), ‘* Loadstone” in “ Dic. Britan.,” 1730, 
73 


Akenside (Mark), ‘‘ Pleasures of Imagination,” 1744. 

To the above list should be added the following works 
which have not been specially mentioned throughout this 
** Chronological History,” and which will amply repay 
careful perusal. 

1545. Medini (Petro de), ‘‘ Arts de Navegar” (denies 
the variation of the compass). 

1546. Cortes (Martin), ‘*‘ Breve Compendio,” &e. 

1549, Affaitati—Affaidatus (Fortunio), ‘* Physice et 
Astronomice Conderationes.” 


1558. Peregrinus—not Adsigerius—(Petrus) ... ‘‘De| & 


Magnete,” &c. 
1607. Bollenatus, Burgundo-gallus. ‘* Theses Physice,” 


&e. 

1609. Goclenius (R.), ‘‘ Tract de Magnetica,” &c. 

1650. Charlton ..... ‘“*The Magnetic Cure of 
Wounds.” 

1666. ‘‘ Mémoire de Homberg sur ]’Elec. d’un Globe 
du Soufre.” 

1666-1691. Academia del Cimento. ‘‘Saggj di Naturali 
Esperienze,” &c. (Some of the essays of natural experi- 
ments made in the Academy del Cim,,” were translated 
by Rob. R. Waller, London, 1684). 

1667. Colepress (Samuel), ‘* Account of some Magnetical 
Experiments.” (‘‘ Phil. Trans.,” 1667, page 502). 

1676. Sturm (J.C.), ‘‘Collegium Experimentale,” &c. 

1677. Hartmann (Philip Jacob), ‘*Succini Prussici,” 
&c. (An account of Bay 4 Also published at Frankfort, 
1677; London, 1679; Berol, 1699; ‘‘ Phils. Trans.,” 
abd. ii., page 473, and vol. xxi. for 1699, page 49. 

1687. MD. (? Dalencé) ‘‘ Traité de l’Aimant.” 

1691. Cecchi, ‘‘ Saggj di Naturale Esperienze,” &c. 

1692, Cellio (M.A.), ‘‘ De Terra Magnete.” 

1698. Ballard, ‘‘On the Magnetism of Drills” (‘‘ Phil. 
Trans.” for 1698, page 417). 

1740 and 1742. < otthned all (J.), ‘‘Dissertatio de Elec- 
tricitate.” 

1743. Boerhaave, ‘‘ Essay on the Virtue of Magn. 
Cures ;” from ‘t Elementa Chimica.” 

1745. Rosenberg (A.G), ‘* Versuch eine erklarung,” &c. 

1745. Piderit (J.), ‘‘ Dissertatio Inauguralis,” &c. 

1746. Freke (John), ‘‘ Essay to show Cause of Elec- 
tricity.” 

. 1746. Gravesande (Wm, J.), ‘‘ Eléments de Physique,” 
we, 

1746. ‘“‘Conjetture. . 
trica.” 

1746. Sguario (Eusebio), ‘‘ Electricity . . . of Bodies.” 

1747. Maffei (Marquis de), ‘‘Sur la Formation de la 
Foudre.” 

1747. Faure (Giambattista), ‘‘ Conjetture.. . Machina 
Elettrica.” 


. Fenomeni della Machine Ellet- 


1748. Rackstrew’s ‘ Experiments on Electricity.” 
1748. ‘* Recueil des Traités sur l’Electricité,” &c. 
1749. Plata (P. F.), ‘ Dissertation on Electricity,” 
1750. Secondat (J. B. de M.), ‘‘Observations Phy- 
siques,” 
1751. Bina (Rev. Father), ‘‘ Electricorum Effectum,” 


C. 

1752. Guérin (also Mangin), ‘‘ Histoire Générale et Par- 
ticulitre,” &e. : 

1753. Quelmalz (S. H.), “ Dissertatio . . . Electrices 
Medicis.” 

1753. Beccaria (Giovanni B. ), ‘‘ Riposta ad una Lettra,” 
&c. Beccaria (Giovanni B.), ‘ Experimenta... Elec- 
tricitas,” 1758. Beccaria (Giovanni B.), “ Treatise upon 
Art. Elec.,” &., 1771. 

1753. Rabiqueau, ‘* Le Spectacle,” &c. 

1754 and 1756. “ Electrische Bibliothek,” in ‘* Dantzick 
Memoirs.” q 

1755. Landriani (J. B.), ‘‘ Dissertatio,” &c. 

1755. Euleri (J. A.), ‘* Disquisitio,” &e, 

1757, Butschany (Matthias), ‘‘ Dissertatio,” &c, 

1759. Scarella (Giambattista), ‘‘ De Magnete.” 

1760 and 1790. Wesley (John), ‘* Desideratum ; or El. 
made plain.” 

1760. Dutour’s ‘* Recherches,” &c. 

1763. ‘* Reoueil sur l’Electricité Médicale” (articles by 
ten different authors). 


1771. Franklin (Benjamin), ‘‘ Experiments,” &c. 

1771. ‘‘ Filosofi presso il Monteiro.” (Experiments on 
the instantaneous transmission of electric power through 
more than four Italian miles of wire.) 

1772 and 1786. Para, ‘‘Cours complet,” &c., and 
** Théorie,” &c. 

1773. Paulian, ‘‘ Dictionnaire de Physique.” 

1775. Achard (Fr. Carl), ‘‘ Abhandlung,” &c. (see also 
‘* Mem. de Berlin,” 1781, page 9; ‘‘ Jour. litt. de Berlin,” 
1776, and ‘‘Carallo,” 1777, page 403. 

1776. Rossler (T. F.), te x de luce Primigenia.” 

1778. Ferguson (James), I.R.S., ‘‘Introduction to 
Electricity.” 

1778. Herbert (M.), ‘‘ Therie Phzenomenorum Elec- 
tricorum. 

1778. Toaldo (Giuseppe), ‘‘ Del Conduttori,” &c. 

1780. Pilastre des ziers, ‘Sur des Expériences 
Electrigues” (‘‘ Journal de Phys.,” vol. xvii., 1781). : 

_1782. Marat’s ‘‘ Recherches Physiques sur 1’Electri- 
cité.’ 

1784. Anonymous, ‘‘ Anti-Magnétisme,” &c. 

1786. De Tressan, ‘‘ Essai sur le Fluide Electrique,” &c. 

1787. Hoffman (C. L.), ‘* Magnetist.” (Published at 
Frankfort). 

1790. Gutle (J. C.), “‘ Beschreibung . . . Elektrisir- 
maschinen,” &c. Also in 1792 and 1794. 

1792. Adams (George), ‘‘ Essay on Electricity,” &c. 

1793. Fontana (Felice), ‘* Lettre sopra  1Elett. 
Animale.” 

1793. Haunch (A. W. von), ‘‘ Forsog ... Udlade,” 
&c., also ‘‘ Beskrivelse,” &c. ; 1798, ‘‘Om Luft.,” &c. ; 
1800, ‘‘ Von der Luftelekt,” &c. ; 1800, ‘*‘ Oversight,” &c. 

1795. Pfaff (C. H.), ‘* Dissertatio inauguralis,” &c. 

1797. Bressy (J.). ‘Essai sur l’Electricité de l’Eau,” &c. 

1798. Hallé (J. N.), ‘‘Rapport. . . sur le Galvanisme” 
and ‘‘ Compte rendu I’'Institut,” &c. 

1798. Tingry (P. F.), “ Sur ia Nature du Fluide Elec- 
trique” (‘‘ Journal de Phys.,” xlvii.) 

1799. ‘An Essay — to improve intelligible 
Signals,” &c. (‘* Trans. Am. Phil. Soc.” Old Series, vol. 
iv., page 162). 

1800. Trevinarus (G. R.), “‘ Kinflussd. Galvan. Agens,” 


Cc. 
1800. Heller (T. A.), ‘‘Uber d. Magnet,” &c., and 
“Uber d. Leitungs,” &c. 

1800. Hulme (N.), ‘‘ Experiments and Observations,” 
&c., (‘* Phil. Trans,” 1800, parti., page 161), continued in 
1801. 

A.D. 1800.—William Nicholson, editor of the journal 
bearing his name as well as an able chemist, and Sir 
Anthony (then Mr.) Carlisle, an English surgeon, while 
carrying on a series of chemical experiments, discovered 
that by means of the voltaic pile, water is decomposed 
into its constituents of oxygen and hydrogen. They 
made a pile of seventeen silver half-crown pieces alter- 
nated with equal discs of copper and cloth soaked in a 
weak solution of ordinary salt, and having used a little 
water to make good the contact of the conducting wire 
with a plate to which the electricity was to be transmitted, 
Carlisle observed that gas was being set free in the water’ 
while Nicholson recognised the odour of hydrogen proceed- 
ing from it. The better to observe this result, they after- 
wards, May 2, 1800, employed a small glass tube, which, 
after being filled with water, was stopped at both ends 
with corks through which passed two brass wires extend- 
ing a little distance into the water. When the wires were 
properly connected with the pile, bulbs of hydrogen gas 
appeared from the negative end of the wire while the 
positive end became tarnished through oxidation. When 
platinum wires were used gas bubbles appeared from both 
wires, and the two gases, hydrogen from the negative and 
oxygen from the positive end, were found to be nearly in 
the proportion to constitute water. (See account ofabove 
in Pepper’s ‘‘Electricity,” page 312, as well as at pages 
193, 194 of Fahie’s ‘‘ History,” &c., and at pages 339, 340, 
vol. i., of Lardner’s ‘‘ Lectures ”). 

To Mr. Nicholson is due the invention of the revolving 
doubler, an improvement upon that of the Rev. Mr. 
Benet (A.D. 1787), which is described and illustrated in 
the ‘‘ Britannica,” as well as in No. 647, page 10,327 of 
the ‘Sc. Am. Supplement.” 

The above-named discovery of Nicholson and Carlisle, 
together with Hisinger and Berzelius’ decomposition of 
salts, and the successful decomposition of ammonia, 
nitric acid, &c., made by the distinguished English 
chemical philosopher, Dr. William Henry (see ‘‘ Nichol- 
son’s Journal, ’ vol. iv., pages 30, 209, 223, and 245, also 
**Encycl. Metrop.,” vol. iv., pages 221 and 611), as well 
as Davy’s decomposition of the earths and the alkalies, 
creates, at the commencement of another century as 
we have observed, a new epoch in the history of che- 
mistry.”% 

A.D. 1800.—Grout (Jonathan, Jun.), of Belchertown, 
Massachusetts, takes out, October 24th, the first telegraph 
patent in the United States. It was for a contrivance 
which he operated between Martha’s Vineyard and 
Boston, about ninety milesdistance, from hill-top to hill- 
top, and which was sighted by telescopes.** 

A.D. 1800.—Cruikehanks (W.), of Woolwich, England, 
confirms Nicholson and Carlisle’s experiments, and, in 
his further prosecution of them, employs a pile consisting 





23 See ‘‘Nicholson’s Journal of Nat. Phil.,” 1800, 
vol. iv., page 179; Despretz, ‘‘ Physique,” 1827, page 
482; ‘*‘Mechanics’ Mag.,” November 9, 1839; ‘* Bio- 
graphy in ‘‘ English Cycl.,” vol. ii., page 82 ; Tomlinson, 
** Cycl. of Arts,” &c., 1862, vol. i, page 566; ‘‘ Mem. of 
Jos. Henry,” 1800, page 78 ; Highton, ‘‘ The Elec. Tel.,” 
yvage 28; Noad, ‘* Manual,” page 353; ‘‘ Encycl. Brit.,” 
855, vol. xxi., page 628, 

*4See ‘Telegraph in America,” J. D. Reid, 1887, 
page 5, also. “ Growth of Industrial Art,” Washington, 
1888, page 55. 





of from 40 to 100 pairs of zinc and silver plates, as well as 
a tube holding silver terminals or electrodes, in place of 
the or electrodes which they were the first to make 
use of. 

He discovers that hydrogen is always evolved from the 
silver or copper end of the voltaic pile and oxygen from 
the other ; that metals can, under like circumstances, be 
‘*completely revived” from their solutions, the reduced 
metal being deposited upon the wire ; that pure oxygen 
is freed when a wire of non-oxidable metal, like gold, is 
connected with the zinc plate and that fluids which con- 
tain no oxygen cannot transmit the voltaic current. 
These results were verified by Lieutenant-Colonel Henry 
Haldane, whose many observations upon the series of 
metals best suited to the production of voltaic electricity 
and their respective powers in connection therewith are 
related at pages 242 and 313, vol. iv., of ‘‘ Nicholson’s 
Journal” for September and October, 1800. 

Cruikshanks is the inventor of the galvanic trough, an 
improvement upon the voltaic pile, made by soldering 
together rectangular plates of zinc and copper and so 
pater po them horizontally in a box of baked wood 
coated with an insulating substance, as to allow of open 
spaces which can be filled with a solution of salt and 
water or with diluted acid, to take the place of the wet 
plates of cloth, paper, or pastebuard. Cruikshanks’ plan 
was adopted in the construction of the powerful battery 
of 600 pairs which Napoleon Bonaparte presented to the 
Ecole Polytechnique. As Noad remarks, it isa very con- 
venient form when sulphate of copper is used, for Dr. 
Fyfe has shown (‘‘L. and E. Phil. .»” vol. xi., page 
145) that this exciting agent increases the electro-chemical 
intensity of the electric current as compared with that 
rege by dilute sulphuric acid in the proportion of 
72 to 16. 

As satisfactory as both the above and Volta’s form of 
eo | prove to be they were, nevertheless, much im- 
proved upon by Dr. William Babington (1756-1833), who 
united the pairs of zinc and copper plates by soldering 
them at one point and by prt ad them to a strip of 
wood in such manner as to allow of the entire line being 
immersed at will into an earthenware or wooden trough 
having a corresponding number of cells or partitions. This 
modification naturally permitted likewise the ready with- 
drawal of the plates from the trough, so as to suspend all 
action and in order to admit of the cleansing and substi- 
tution of the plates. The extraordinary strong vultaic 
battery, constructed for the Royal Institution of London 
by Mr. Eastwick, under the direction of Sir Humphry 
Davy and John George Children, was built upon this 
plan. In consisted of 200 separate parts, each part being 
composed of ten double plates, in all 2000 double plates 
of zinc and copper, with a total surface of 128,000 square 
inches, and the charge which William H. Pepys was 
accustomed to give it consisted of a mixture of 1168 parts 
water, 108 parts nitrous acid, and 25 parts sulphuric acid.” 





Tur Soupan.—Certain French projectors propose to 
connect the Mediterranean with the Soudan by running 
southward from Algeria. A number of artesian wells 
have converted portions of the desert into fertile oases. 





Fast ATLantic StkamMInc.—The White Star steamer 
Majestic accomplished a remarkable run out from Queens- 
town to New York on her passage, completed at 6 a.m. on 
Wednesday, the 24th ult. Notwithstanding unusually 
stormy weather, the time occupied was only 5 days 
20 hours 22 minutes, one of the quickest passages 
hitherto recorded. It is cabled that the average speed 
was 20.41 knots, the fastest ever attained across the 
Atlantic, exceeding that of the Teutonic on her record 
trip by .06 of a knot. 


ProgecTteD LARGE Rattway In Norway.—There are 
several large railway schemes on the tapis in Norway, and 
one of the most important is the ‘‘ Vestland” Kailway, the 
plan for which has been prepared by a large and influen- 
tial committee, which has recently petitioned the Govern- 
ment to take the matter in hand. The plans comprise 
a main line from Skallenborg Station, situated about 
6 kilometres to the south of Konigsberg, to Gravnem, on 
the Sater eg sat about 26 kilometres from Kristians- 
sand. The length of this proposed line is about 240 kilo- 
metres, and the calculated cost is about 18,000,000 kr., or 
1,000,000/., which is equal to an average of 75,000 kr., or 
41751. per kilometre. This will reduce the distance be- 
tween Kristianssand and Christiania to 352 kilometres. 
The line will pass through the centre of Thelemarken, 
with convenient connection with the various steamer 
lines in this district, and further through Nedenes to 
the Siiterdale at a distance from the coast of 20-40 kilo- 
metres. The project also comprises a branch line, which, 
with certain alternatives, may have a length of 208 kilo- 
met res, atan estimated cost of 15,000,000 kr. to 16,000,000 kr. 
The whole plan consequently deals wish an aggregate length 
of railway of about 450 kilometres, with a calculated cost 
of about 35,000,000 kr. The line, if constructed, will, no 
doubt, prove a great boon to the districts in question, 
and is oy d to give a great impetus to various industries. 
It passes through country with a great amount of water 
power, but the waterwcys are not of a kind to facilitate 
traffic. The districts more directly interested in the new 
railway have agreed to find some 7,000,000 kr., or about 
one-fifth of the whole capital required. 





25 See Wilkinson, ‘‘Elements of Galvanism,” 1804, 
vol. ii., page 54; Pepper, ‘* Electricity,” 1809, pages 313- 
315; Noad, Manual,” page 263 ; Tomlinson, ‘‘ yel. of 
Arts,” vol. i., page 566; Napier, ‘‘ Electro-Metal,” 1853, 


“ 


pages 27, 28 ; ich. Journal,” vol. iv., pages 187, 254, 





and 511; Sturgeon, ‘* Annals,” &c., vol. ix., page 309, 
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The number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given tn italics. 
ie of moe Yi may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either sewney or 2, enclosing 
amount of price and postage, addressed to H. BR LACK, Esq. 
The date of the advertisement of the eptance of a complete 
— ts, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
t - - 
give notice at the Patent 0, 


advertisement of the acceptance of a complete speci, 
of opposit 
Patent on any of the grounds mentioned in 


? 
ition to the grant of a 
the Act. 
STEAM ENGINES AND BOILERS. 

1119. A. H. Wallis, Basingstoke, Hampshire. 
Valves for Compound Engines. (8d. 2 Figs.) January 21, 
1891.—The valve box is made in two compartments, a lower com- 
partment communicating with the high-pressure steam chest by 
passage A, and containing a valve K which rests on stops a little 
above the bottom of the valve-box, and can seat upward against 
the lower edge of the upper compartment. This upper compart- 
ment is a cylinder fitted with a piston D, which is fixed to the 
stem of the valve K, and from this upper compartment under the 
piston when in its lowest position there is a passage C to the low- 
pressure valve chest. The piston is loaded by a weight E which 
can be adjusted to some predetermined pressure. When the 
engine is to be started, steam from the boiler is admitted to supply 
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the high-pressure valve chest, whence it can pass by A into the 
lower compartment of the valve-box past the valve K, which 
remains in equilibrium, into the upper compartment, and thence 
by the pipe C into the low-pressure valve chest. When the pres- 
sure of the steam thus supplied to the low-pressure cylinder 
acting on the piston D is sutficient to overcome the load E, the 
piston is forced upwards, and this closes the valve K, shutting off 
the way of steam from the boiler to the low-pressure cylinder. 
When the engine is to be stopped by shutting off supply of steam 
from the boiler to the high-pressure cylinder after a revolution or 
two, the pressure under the valve K and on the piston D becomes 
so far reduced that the load E pushes down the piston and reopens 
the valve K. (Accepted January 20, 1892). 


4219. J.W. Melling, Wigan. Steam, &c., Engines. 
{8d. 2 Figs.) March 10, 1891.—This invention relates to the 
regulating and reversing gear for steam and other fluid pressure 
engines. a is a cylinder supplied with steam from the pipe g and 
exhausting through the pipes 7, rl. cisa water cylinder pened 
ina tank s kept full of water or other liquid, which enters the 
cylinder c through the pipe ¢, and also through the two flap 
valves u, u', escaping from the cylinder through the outlets v, v'. 
Both cylinders have their pistons b, d respectively fixed to the 
piston-rod f; g is a link to which is pivoted one end of the lever m 
which is connected to a link jointed to the valve spindle e. On 
this spindle e are the four valves and balancing pieces 5, 6. 








By operating the link 0 and drawing the spindle e and valves up- 
ward, the water below the piston d is permitted to escape from 
the cylinder c through the outlet vl, and simultaneously admitted 
to the upper part of the cylinder c through the pipe ¢ from the 
tank s. The upward movement of the valves also admits steam 
from the pipe q above the piston b of the cylinder a, and allows 
any steam below the piston to escape through the exhaust pipe 
r', thereby causing adownward movement of the pistons, which 
through the lever m and link n, move the valve spindle e and 
valves downward, thus closing the valves and preventing any 
further escape of water from the lower part of the cylinder c, and 
so locking the pistons until a further movement be given to the 
valves. (Accepted January 20, 1892). , 


4859. P. L. Isaac, London. Supplying Air to the 
Furnaces of Marine Boilers. (6d. 2 Figs.) March 18, 
1891.—This invention has for its object improvements in supply- 
ing air to the furnaces of marine boilers. In each furnace a are 


firebars 6 with an air tube through the centre of each which ex- 
tends through the front dead-plate into the airchamberd. At 
the other end of the furnace the tubes terminate beneath the 








bustion chamb 


bridge ¢ and deliver air into the f. gis the 
ordinary stockhold ventilator passing up to the open air where 
it is provided with a collecting cowl. A part of the air delivered 
by the ventilator g is made to enter pipes h, h which are ted 





which is in connection with the bustion chamber @ of the 
power cylinder is controlled by hand and is opened when the 
engine is to be started, to permit the unexploded charge of the 


tible mixture to be discharged through it into the atmo- 


























in the manner shown with the chambers d. At h' are dampers in 
the pipe h, and at h2 are sliding traps which may be epened to let 
out the air when it is not required to urge the fire. (Accepted 
January 27, 1892). 


5063. D. Joy, London. Valves of Steam, &c., 
Engines, (8d. 5 Figs.) March 21, 1891.—The object of this 
invention is to reduce the size of the valves of steam, &c., 
engines where double — are used. The short ports a, a 
directly through the double port steam valve A, and open into 
another port d, putting them into communication with each 
other, and formed in a plate D, bearing on the back of the valve A, 
and constituting the balance plate. Thus a large part of the 
material for forming this trick passage is transferred from the 
moving part of the valve A, and embodied in the balance plate D, 
which is stationary, thus relieving the strains on the valve gear 
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by that amount of weight. The short ports @ are used through 
each end of the valve for doubling the steam admission, in con- 
junction with the ports d2in the balance plate above, these two 
being connected by the small “ trick” passage d for uniting both 
ends of the cylinder. For doubling the exhaust areas, two addi- 
tional ports a3 are provided through the valve opening, into 
another and distinct port d3 in the balance plate, which allows 
the exhaust steam to pass back through the opening d4, and 
through the valve to the exhaust port. The valve face C itself 
has only two ports C1, C2 for connection to the two ends of the 
cylinders. (Accepted January 27, 1892). 


GAS ENGINES. 


F. W. Lanchester, London. Gas En 
(8d. 11 Figs.) March 10, 1891,—This invention has a. 
to means whereby the governing action of a valve is rendered 
more rapid and sensitive by reducing its weight and increasing 
the rate of its fall under the action of gravity, by the use of a 
magnet. The magneta is of double-bar type and is attached 
under the valve T, so that it attracts the valve T, which is 
made of soft wrought iron, the pull of the magnet @ upon 
the valve being determined by varying the distance of its poles 
from the valve. To effect this, the magnet @ is attached to the 
clamp b! which slides upon the rod }, so that the distance of the 
poles from the valve T may be set to any desired extent. The 
attractive force of the magnet is also adjusted by sliding between 





the poles in contact with both bars a wrought-iron keeper piece, 
the position of which, with regard to the poles, determines the 
amount of attraction which the magnet is allowed to exercise. 
Suitable gradations and stops are provided to enable the speed 
of the engine to be varied by altering the position of the sliding 
keeper piece. Another part of this invention consists in the 
addition of a blow-off valve attached to the exhaust chamber 
from which the exhaust valve piston is operated (Fig. 2). This 
blow-off valve B!, which is loaded by a spring or weight, and 
may be readily removed by unscrewing a cap, is intended to 
relieve any undue pressure which might be produced in the 
chamber B by leakage from the cylinder through the exhaust 
valve C, which leakage if considerable might open the exhaust 
valve at a wrong time. (Accepted January 20, 1892). 


1299. H. Williams, Stockport. Gas Engines. [8d. 
6 Figs.) January 24, 1891.—This invention relates to gas engines 
with the Ottocycle of operations. Four cams ¢, d, ¢,f, secured 
upon the side shaft &, operate respectively the four pivoted valve 
levers g, h, i, j; the cam ¢ and lever g control the gas admission 
valve k; the cam d and lever h, the air valve /, the cam e and 
lever i, the ignition valve m, and the cam / and lever j, the ex- 
haust valve n. Just before the engine is at its dead centre the 
ignition valve m will be opened by the cam e which is set accord- 


sphere, instead of through the ordinary exhaust valve n. The 





valve o is so arranged that by means of a small flap o!, the exhaust 
post p is closed automatically to prevent air being drawn into 
the cylinder. When the engine has been started the valve o is 
closed and the waste products expelled through the ordinary ex- 
haust valve n. (Accepted January 27, 1892). 


MINING AND METALLURGY. 


14,737. W. D. Bohm, Chiswick. Apparatus for 
Leaching Ores in Separating Gold and Silver 
therefrom, (8d. 3 Figs.) September 1, 1891.—This invention 
has reference to means whereby the by vay J of ore is effected by 
the upward passage through a vat of the leaching liquid which 

s through a filter at the upper part of the vat. The vat A, 

ing charged with the ore to be treated, leaching liquor is forced 
upwards therethrough, being conducted by the pipe n and passage 
in the part Dj of the trunnion into the passage J in, and pipe k 
connected to, the part D of the trunnion, and to the pipe ¢, fixed 
to the cover C of the vat. The liquor enters the space between 
the cover C and the filter B and passes thence through the filter B, 
and upward through the ore in the vat. It then passes through 
the be ps filter B?, into the space between the filter and the cover 
C2, and out therefrom by the pipe e? into the pipe k?, by which it is 
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in the part D of the trunnion, and 
passes thence by the passage m2? and pipe n? in the part D? into 
the pipe p2, by whichit may be conducted back to the vessel from 
which it was drawn by the pump. This upwardly forced circula- 
tion may be maintained for any desired length of time, and then 
the vat may be turned on its trunnions, upside down, so as to re- 
verse the passages, one passage in the part D then communicat- 
ing with the passage m2 in the' part D2, and the other passage,in 
the part D communicating with the other passage in the part 
D2. The liquor passes through the ore in the same direction 
as before, but, as the filter B2 which is shown in the drawing 
uppermost is now lowermost, and the filter B is in a correspond- 
ing position, a comparatively clear filter is presented at the top, 
and the lower filter becomes cleared of matter which may have 
clogged it. (Accepted January 27, 1892). 


RAILWAY APPLIANCES. 


15,548. D. Slade, Leichhardt, New South Wales. 
Placing and Fixing Detonators upon Rails of Per- 
manent Ways. (8d. 3 Figs.) September 14, 1891.—The sole- 
plate A having a groove A! is secured by bolts A? on foundation 
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B with the surface A on a level with the top of a rail C of a per- 
manent way and with its outer endA@ extending to the rail. The 
detonator D is fixed to the toe of a carrier D' having its heel D? 





ingly, and will be closed just at the moment when the p ts of 
combustion have been exhausted to atmospheric pressure, and as 
the expelling instroke of the piston begins. The starting valve o 








equal to the thickness of the detonator and adapted to receive 
thereon the force of the spring D? in the mouth A4, and the length 
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of such carrier is equal to the movement imparted to it in the 
channel A!. A cover A5, securedjby bolts A¢ carries a bottomless 
receptacle A? with supply door into which a number of fog 
signals D on carriers D' are placed. The bottom detonator rests 
upon a piston E from which,a stop takes within guide slot A® 
in cover A5. This bar Eis connected from its eye by rod E? to one 
arm of a bell-crank lever E+ pivoted at E5, the other arm having a 
slot E6 into which a pin on rod E? is connected by pipes or rods to 
a lever on a convenient place. To place a fog signal on the rail 
the attendant actuates this lever pad so moves bell-crank lever E4 
on pivot E5, causing rod E? todraw out the piston E and thus leave 
lowermost mounted detonator in box A? free to fall and it drops 
on to the service A in channel Al. Upon the attendant reversing 
the lever the sliding bar E returns to its normal position, and in 
doing so it pushes the mounted detonator along the channel 
A! which pushes the previously dropped detonators D* and D** 
in channel A! until the outermost one D** is thrust over the end 
A? on to the top of the rail C, but with the heel D? of the carrier 
D! firmly grasped and held between surface A and spring D®, The 
next forward movement of the piston E pushes the now exploded 
detonator and the carrier D! with its heel D2 under spring D® 
clear of thespring D%, the channel A, and off the rail C. (Accepted 
January 20, 1892). 
GUNS, &c. 

15,865. E. Breda, Milan, I . Training of Field 
and other Guns. (6d. 2 Figs.) September 18, 1891.— This 
invention relates to an apparatus for adjusting the trails of field 
and other guns. A disc a Cae a conical contour is pivoted at b 
to a pin arranged below the trail of the gun, so that when the disc 
a is rotated the conical part will always stand under the rear part 
c of the trail between it and the ground. When the disc @ revolves 


20,438. W. P. Thompson, Liverpool. (i. S. Pease, 
Minneapolis, Minn., U.S.A.) Apparatus for Manufac- 
turing Glass Plates, Films, &c. (8d. 4 Figs.) November 
24, 1891.—This invention relates to the manufacture of glass 
plates, films, &c., and contemplates the making thereof in dif- 
ferent colours. The plunger A is drawn downwards until its 
upper end is below the upper surface of the molten metal within 
the receptacle C, which is intended to contain only a limited 
quantity of glass, its motion is then reversed so that a body of 
metal is carried upward across its top, resting in the depressed 
seat therein and extending downward on the sides of the plunger 
to the molten metal. When the plunger A is carried as high as 
is necessary its motion is stop) or suddenly accelerated for a 
short distance to permit the cutting of the film produced, which 
may be accomplished by arranging cutting plates N upon the 


























































































around its pivot the conical part bearing upon the ground causes 
the trail of the gun to be moved to the right or left according to 
the direction in which the disc is turned. The conical part of the 
disc is provided with a circular rack d engaging with a pinion e, 
which is operated by a handwheel f through a worm g, worm- 
wheel h and shaft 4! coupled at » by means of a universal joint. 
(Accepted January 27, 1892). 


MISCELLANEOUS. . 


21,536. W. H. Knight, Forest Gate, Essex, and G. 
A. Morgan, Roath, Cardiff. Double-Acting Force 
Pump. [6d. 4 Figs.) December 9, 1891.—The pump com- 

rises a cylinder 1, provided with the usual covers. The cylinder 
8 formed on both sides with flat and true faces, in each of which is 
formed a circular groove. Ports lead from the groove to the re- 
spective ends of the cylinders. The cylinder 1 is supported by 
pins, which engage bearings in the cylinder supports 12, These 
supports 12 have circular grooved porte, which coincide with 
grooves of the cylinder, and do not form a complete circle. Ports 
15 lead to the suction pipes 16, and ports 17 lead t> delivery pipes 
18. Ashaft 19 carries a crank 22, a pulley 23, and a flywheel 24, 





and is cc ted by a crosshead 25 to the piston-rod 26. On the 
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pulley 23 it will be seen that when the cylinder is in the position 
shown by dotted lines, suppose the crank to be turning in the 
direction of the arrows, the piston would be moving towards the 
stuffing-box, and water would be dawn in through pipes 16, 
ports 15, lower part of one of the ports formed in the support 12, 
and through one of the ports leading from the groove formed in the 
flat face of the cylinder into the cylinder at the rear of the piston. 
Simultaneously the water in front of the piston would be expelled 
through the other port leading from the circular groove formed in 
the cylinder, upper part of the port formed in support 12, and 
rt 17, into delivery pipes 18. When the crank is in its 
owest position the piston is moving on its return backward 
stroke, and the last-mentioned port leading from the groove in the 
cylinder coincides and is open to the lower part of the port in the 
support 12, so that water is drawn through the suction pipes 16 
and port leading from the grooves of the cylinder into the 
cylinder in front of the piston. At the same time the water at the 
rear of the piston is expelled through the other ports leading 
from the grooves in the cylinder, a part of ports formed 
in the support 12, ports 17, into the delivery pipes 18. (Accevted 
Janwary 20, 1892). 

















removable covers, with which the receptacles C are provided for 
the purpose of retaining the heat therein or determining the 
degree of cooling. The films being properly removed from the 
elevated plunger A its motion is reversed, and a slight opening 
of the gates I permitted, the plunger carrying downward with it, 
on its face, films of the molten metal, which, following the 
plunger, pass between it and the rollers K, K, which roll it out to 
a uniform thickness. To permit the plates thus formed to pro- 
perly cool on both sides, they are taken from the face of the 
plunger A, and for this purpose bass wood strips are inserted 
into the openings f. The construction of the metal backings of 
the gates I causes them to make a close joint with the plunger, 
preventing the escape of molten metal as the plunger rises, and to 
scrape off any adhering matter that may lie upon the surface. 
The plunger A is constructed so that water for cooling or steam 
for heating may be introduced into it. (Accepted January 20, 
1 


5905. A. Hallierand E. Letellier, Paris. Tipping 
Trucks or Wagons. (6d. 3 Figs.) April 6, 1891.—This in- 
vention relates to the construction of trucks in which the body 
is ted on tr ions’so as to be capable of being tipped to 
either side. At each end the underframing has fixed upon it a 
guide rail B formed of a rectangular section and secured at the 
ends to the underframing by angle-iron uprights 6, and at the 
middle by an upright c of a trough-shaped section. On these 
guide rails can roll arc-shaped pieces C fixed to the end faces of 
the body of the truck, and constituting half trunnions to this, 
while at the same time they serve to control its rolling or tipping 
motion by having at their middle a bolt which passes through 
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aslot in a link E, the lower end of which is pivoted at e to the 
underframing. The body is maintained in its vertical position by 
means of hooks G pivoted to the rail B, which hook on to 
studs fixed on the piece C. The proper vertical position of the 
body is further insured by means of a V-shaped projection on the 
piece C which fits into acorresponding notch in the rail B. A curved 
angle-iron guard H prevents the material from falling on to and 
obstructing the action of the parts when loading. The ends of 
this guard also act as stops in coming in contact with the guide 
rails B when the body has been tilted over, and which in thus 
causing a shock, insure the proper emptying thereof. (Accepted 
January 27, 1892). 

4730. C. Marriott, Redcar, Yorks. soe ge pon 


the Manufacture of Sulphate of Ammonia. . 
Figs.) March 17, 1891.—This invention relates to the saturator 
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in which ammonia salt is formed and consists in an improved 
method of continuously removing the salt by eelf-acting means. 
The saturator consists of a vertical back a,a radial bottom 6 an 





inclined front d, and can be of any suitable width and depth, and 
placed over the radial bottom bis the bell e in which the waste 
gases collect. Through the centre of the bell in a vertical position 
is fixed the ammoniacal gas or saturator pipe f terminating atthe 
bottom in a perforated T pipe g, the end being a short dis- 
tance above the bottom of the vessel and immediately over the 
radial part b, a space h being left between the outside of the 
bell e and the vertical back of the vessel. At the back of 
the saturator are three or more driving rollers i, j, k, and under- 
neath and outside the vessel a carrying roller / in front of the 
apparatus in line with the inclined front, and at any convenient 
distance another carrying roller m, and at suitable distances 
apart down the inclined part other small rollers 7, all of 
which work in bearings in the framework. _ Over these rollers is an 
endless apron o of wire gauze, the full width of the inside of the 
vessel, and of such length that it passes over and under the driving 
or drawing rollers z, j, k, on the vertical back a, along the radia 
bottom b, under the T pipe g and bell ¢, up the inclined frontd 
and over the roller m at the top and back under the roller!, 
underneath the vessel and again to the driving rollers i, j, k. 
(Accepted January 27, 1892). 


18,446. J. Erny, Philadelphia, Pa., U.S.A. Refri- 
gerating Apparatus, (8d. 1 Fig.) October 27, 1891.—The 
object of this invention is to provide means whereby refrigeration 
is produced by the expansion of a suitable gas. The cylinder A, 
which is partly filled with aqua-ammonia, being heated by means 
of the steam coil G, the gas is liberated from the ammoniacal solu- 
tion and passes through the ” a into the cylinder B, which is 
also charged with the same solution to the level of the pipe b, the 
cock a3 on branch of pipe a leading to the cylinder A being open, 
while the cock on the branch leading from the cylinder A! is 
closed, and any moisture carried over with the gas is condensed 
and carried back through the pipe d into the cylinder A ; the gas 
then passes from the cylinder B into and through the coil 6', 
where it is condensed and liquefied, and from which it flows into 
the cylinder C, whence it expands continuously through the valve 





























«into the freezing coil E. The valve i!, leading to the freezing 
coil, being kept open slightly, the contents of the cylinder C are 
gradually admitted to the freezing coil E where the liquefied 
ammonia expands and instantly reduces the temperature to a very 
low degree, From the freezing coil the gas passes through the 
pipe F and the branch F3 to the cylinder A!, where it is absorbed 
by a body of cold water, the cock f? being closed so as to prevent 
the gas passing to cylinder A. Afterall or nearly all the gas has 
passed from the cylinder A through the freezing system to the 
cylinder Al, and the cylinder A and its liquid contents have been 
allowed to cool, the cocks a? and f3 are closed, and the cocks a4 
and f? opened. The steam is now turned on to the coil in cylinder 
A' and the operation proceeds as before, but the gas now going 
100%) the cylinder A' to the cylinder A. (Accepted January 27, 


3152. W. J. Brewer, London. Wheels for Rolling 
Stock. [8d. 4 kigs.] February 20, 1891.—The metal hub B of 
the wheel is mounted on the axle A and formed entirely separate 
from the body of the wheel. The external periphery B! of the 
hub forms the seating upon which the body of the wheel C is sup- 
ported. E is a loose flange disposed on the opposite side of the 
hub B, between the exterior periphery of which and the interior 
portion of the body of the wheel, is formed an annular space F. 
Fl, F? are also annular spaces provided around and between the 





side flangesD and E, and the body of the wheel C, and are in- 
tended to contain a certain amount of insulating elastic material, 
compressed into position soas to entirely interpose between the 
body of the wheel and the hub seating. The whole of the parts 
are secured together by means of the bolts G, which pass through 
the loose flange E, the interposed layer of the insulating material 
beneath and throughout the metal hub B and flange H. Upon 
the nuts K being screwed up and locked the wheel is complete. 
(Accepted January 27, 1802), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 











CoaTzAcoatcos. —'The Mexican Government hasentered 
into a contract with Mr. W. Pritchard for the construc. 
tion of a port and harbour work at Coatzacoalcos, in the 
State of Vera Cruz, The amount of Mr. Pritchard's 
contract is 900,0007 
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A SHORT HISTORY OF BRIDGE 
BUILDING. 
(Continued from page 281.) 


,centre to centre ; on each are fixed five cast-iron|on the whole length of 500 ft. can be unshipped 
|rockers or cradles supporting the roadway, which | in a few moments and floated alongside the shore ; 
be of pe pn Porrangay Bags Ay — the railing it scarcely takes a minute to open for the full 
rom | being of gas piping ; the t. length is supported | width, so that delay i y - 
In the course of publishing the very interesting ; + cotting. Thisteel end Tekkeek ee 


on fifteen pontoons, the end one farthest from the | ing or leaving. The total cost, I understand, did not 


sketches of bridge construction by Mr. C. R. | turntable being fitted with screws at each endworked exceed 50001. Fi 89 and ill gi i 
Manners, we have received letters from various| by an engine by which it is opened and closed ; as of it.” es 








Fic. 86. High BRIDGE, LINCOLN 


correspondents containing drawings and _parti- 
culars of typical and historical bridges not referred 
to in the articles, which of course laid no claim to 
completeness. We think that some of them are of 
suflicient interest to be reproduced, and we shall 
be glad to receive other examples for publication. 

The first of these, for which we are indebted to 
Mr. G. Porter, of Lincoln, is a view of the High 
Bridge, Lincoln. This fine old structure, which dates 
from 1220, isa good example of the transitional 

eriod, with Norman semicircular arches, and early 

inglish mouldings and groined vault. It is 
one of the few old bridges remaining in Eng- 
land with houses upon it; the sketch shows 
the west side of the bridge, and the very picturesque 
backs of the old houses. A second sketch of the 
same bridge shows the elaborate groining of the 
vault and the method of arching adopted by the 
bridge builders of the twelfth century ; the span is 
21 ft. and the height 11 ft. ; the sketch also shows 
the pointed arches by which access is gained from 
the street level to the river, by the narrow, uneven 
flights of steps on each side. 

A third drawing illustrates Shire Bridge, at Clay- 
pole, near Newark, over the Witham. This was 
built in the reign of Henry VII., and is a good 
example of the Tudor or depressed arches in brick- 
work. Near this bridge is a wheelwright’s cottage, 
which is all that remains of a fine old mansion— 
Water Hall—which formed Oliver Cromwell’s head- 
quarters before he invested Newark. 

Next follow a description and illustration (Figs. 
89 and 90) of a pontoon bridge that crosses the 
harbour of St. Anne’s, Curagoa ;.these particulars 
were furnished us by Mr. H. J. Cook, 13, Victoria- 
street, Westminster. 

‘‘This harbour is one of the most. convenient in 
the West Indies, some of the largest ironclads being 
enabled to steam up into an inner harbour, where a 
small fleet can lie securely hid from view. It 
divides the town into two unequal portions, and 
great inconvenience was frequently felt in getting 
the traffic from one side to the other, a great deal 
of which, as well as the passengers, was ferried 
across in flat square-ended er skilfully handled 
by negro boatmen. 

‘‘The width at the spot ‘where the pontoon is 
placed is about 700 ft., and 200 ft. from the western 
shore is built a pier, on which is a turntable about 
20 ft. in diameter, and on this pivots the length of 
500 ft. The pontoons are each about 26 ft. Jong 
and 10 ft. wide, and spaced about 30 ft. apart from 
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Fias. 89 anp 90. PoNnTOON BRIDGE IN ST. ANNE’S HARBOUR, CURACOA, 


it is sometimes not found necessary to have thewhole| Mr. Manners writes us: ‘‘ Only a few weeks ago 
500 ft. opened, an arrangement is made by which | some Greek papyrus were discovered in mummy 
only 200 ft. is opened on a simple hinge about|foot-cases, which, when examined, show that 

| stiaer beams were tnuch used for bridge building 


2 in. in diameter. Should heavy weather be coming 
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e | 
| | Foye of 
U.CL : ransverse 
oa | : How Prepared as a =e Range of : Range of |Ratio of ‘ Range of 
m.. a: ae Material. Sr bet. os a Tension. ly Compression. en Moduli. Torsion. ly —— to 
| ulus. 
Modul 
| lb. per sq. in. | 1b. per sq. in. | lb. per sq. in. | 1b. per sq. in. Ib. per sq. in. | ]b. per sq. in. | 
16,902 |S. C. crown iron/2-in. round bar turned to Zin. 29,260,000 0 — 26,000 | 30,125,000 {| 0— 22,000 1.03 11,090,000 0 — 18,000 | 0.3735 
16,903 | xe ¥ % 29,000,000 | 0 — 26,000 | 29,630,000 | 0—22,000 | 1.02 | 11,130,000 | 0— 16,000 0 3797 
16,905 | is 2-in. round bar drawn down 28,650,000 | 0—22,000 | 29,673,000  O0—18,000 | 1.04 | 10,890,000 | 0—14,0C0 | 0.3735 
to 1 in. and turned to # in. | 
16,906 ee Ditto ditto 28,610,000 0 — 22,000 29,673,000 0 — 18,000 1.04 10,890,000 0 — 16,000 | 0.3736 
16,908 zs 14 in. turned to # in. 28;980,000 0 — 26,000 | 29,410,000  0—22,000 | 1.02 | 11,730,000 0—18,000 | 0.4018 
16,909 * “- te 29,160,000 | 0— 26,000 | 29,630,000  0—22,000 | 1.02 | 11,950,000 | 0— 18,000 0.4065 
16,912 Siemens steel |2-in. round barturnedto fin. 29,070,000 0 — 22,000 30,303,000 | 0 — 20,000 1.04 11,750,000 0 — 16,000 0.3958 
16,913 - * nA 30,000,000 | 0—22,000 | 30,120,000 | 0—20,000 | 1.00 | 11,280,000 | O0—16,000 | 0.3686 
16,915 ne 1gin. round bar turned to #in., 29,970,000 0 — 30,000 30,490,000 0 — 20,000 1.02 11,470,000 0 — 16,000 | 0.3795 
16,916 a “a IF; | 29,630,000 0 — 30,000 | 29,670,000 0 — 20,000 | 1.00 | 11,340,000 0 — 16,000 | 0.3825 
16,918 Bessemer steel * os 29,600,000 0 — 30,000 30,490,000 0 — 22,000 1.03 11,360,000 0 — 18,000 | 0.3781 
16,919 if = 3 29,670,000 | 0—30,000 | 29,630,000 | 0—22,000 | 1.00 | 11,640,000 | 0—18,000 | 9.3926 
16,621 | Crucible steel a in 29,110,000 0 — 38,000 29,950,000 0 — 30,000 1.03 11,400,000 0 — 20,000 | 0.3860 
16,922 fe ‘ ae 29,025,000 0 — 38,000 30,540,000 0 — 26,000 1.05 11,730,000 0 — 20,000 | 0.3948 
16,924 Cast iron Cast 14 in. turned to #? in. 13,940,000 0 — 12,000 16,130,000 0 — 22,000 1.16 6,430,000 0 — 10,000 0.4277 
16,925 os ae | 14,170,000 0 — 12,000 16,181,000 | 0— 18,000 1.14 6,270,000 0 — 10,000 0.4133 
16,926 ” ‘ e. | 13,540,000 0 — 12,000 | 15,200,000 | 0—22,000 | 1.12 5,490,000 0 — 10,000 0.3821 
Direct Mopvutvus or ELAsTIcIry CALCULATED FROM TRANSVERSE STRAINS. The Siemens steel were only taken to 16,000 Ib. 
ENE Orne eS dy 2 HTD per square inch, and in each case the load applied 
| a Ratio of Modulus to was taken on and off several times, each time with 
U.O.L. Cross | Pens tl : Direct sets produced, before the test was made for the 
Test Material. Sectionof Span. | gtress per Modulus. | Direct | “Gom.- Mean , | modulus; this was for 16,912 and 16,913, after 
Number. Bar. | | Square Inch, Tensile.| pression. |°£ TW°-" | eliminating the small sets, still left 11,750,000 Ib. 
. ——— “4 “4 - Ss and 12,280,000 lb. per square inch, while for the 
; in. in, 5 . per sq. In. 1{-in. bars, which had no sets at all, it was 
oo 8.C. crown iron pd : ~ | ee fp po }| 0.94 0.92 0.93 14,270,000 Ib. and 11,340,000 lb. per square inch 
16,931 Bessemer steel ee) 20 | 040,000 | 26,900,000 1 0.93 0.92 | 0.92 | tespectively. The Bessemer bars were only tested 
16,932 & a ee | 20 | 0-—36,000 28,210,000 ce : ss once each to. 18,000 lb. per square inch, and 
16,933 | Siemens steel 2,1 20 | 0-40,000 28,350,000 i 0.93 0.92 0.92 | had, as moduli, 11,360,000 lb. and 11,640,000 Ib. 
16,934 | eae”: 201) 2 | 0—36,000 | 26,800,000 per square inch. ‘The crucible bars similarly, with 
| | a "ai = 0 46,000 | 22,820,000 }| 1.01 | 0.97 | 0.99 |no sets, at 20,000 Ib. stress, gave 11,480,000 Ib 
16,936 | a ~ eg 20 0—46,000 29, 100,000 , vi , 1 11.730.000 Ib. per » & epecaaai . 
16,937 | Cast iron skin on ghee 20 0—30,000 | 14,070,000 ) and 11,730,0 . per square inch. 
16,938 se = 2: 3 20 0 —30,000 13,200,000 § The cast-iron pieces were taken to 10,000Ib. 
16,939 | Cast iron machined | 2 ,, 1 20 | 030,000 13,190,000 \ 0.93 0.81 0.87 _ | Stress, all showed small sets, but all were readily 
16,940 ” ” 2,1 | 20 | 0-30,000 12,600,000 i brought to a state of ease, giving moduli of 
=e ees a 6,430,000 lb., 6,270,000 Ib., and 5,490,000 Ib. per 
* Mean values are used. square inch respectively. 


at an early date. Amongst the papyrus was a 
letter from a civil engineer named Alexander, to 
his master Kleon, inspector of public works. He 
says that in a canal lealing from Tehetuns and 
Samaria to Kerkeesis, which was dug last year 
(254 B.c.). a stoppage had taken place and asks) 
200 drachmee from from the salt-tax of the place 
for repairs, and then, evidently having much to do_ 
in erecting bridges across various canals he adds: | 
‘Send me also the remainder of the 200 logs of | 
timber as long and thick as possible, that we may 
have them for girders for our bridges. For want 
of them we are hindered, but if you have more, 
200. Farewell. Year 21, Payni 16 ;’ being about 
August, 253 B.c.” 
(Zo be continued.) 








NOTES FROM AN ENGINEERING 
LABORATORY. 
By J. Hupson Beare. 
Exastic Tests oF TRON AND STEEL. 
(Concluded from page 278.) 

Torsion.—The bars were tested in a_ special 
machine designed and built in the laboratory, the 
strains were measured by a magnifying gear, the 
principle of which is shown in Fig. 5. The bars 
A and B are again, as in the tension gear, held firmly | 
in centre dots 10 in. apart, and are free at the | 
other end; B carries at this end a scale, A a pointer | 
which travels over the scale. Any relative twisting | 
motion of the two ends of the specimen is, there- | 
fore, shown on a greatly enlarged scale, the radius | 
of the pointer being 22in., while the diameter of | 
specimen is only } in. ; a twist of 4 of a degree is | 
quite visible. Both these gears are very easily | 
calibrated. 

It was intended to take the wrought-iron bars up 
to a stress per square inch of 20,000 ]b., it was 
considered that this would be well within the 
elastic limit ; bar 16,902, however, on reaching this | 
load suddenly gave way, twisting no less than 
6 deg. on a length of 10 in., with a permanent set 
of 4 deg. twist. It was then decided to keep the | 








| with sets of 0.55 deg. and 0.7 deg. twist, from a 


stress down to 18,000 1b. per square inch, but as 
the higher strain had rendered the specimen quite 
unstable even at this load, it required four applica- 
tions of it, and the last of them continued for an 
hour before a satisfactory test could be got with no 
set, the modulus of. transverse elasticity was 
11,090,000 lb. per square inch; bar 16,903 was 
stressed only to 18,000 lb. per square inch ; this was 
repeated three times and then readings were taken up 
to 16,0001b. per square inch only; it had a small set, 





Fig.5. 


Torsion Gear 








but as the readings were quite good, its modulus 
was calculated from this without any further test, 
it was 11,130,000 lb. per square inch. The next 
pair having had early sets in compression and 
tension were treated somewhat differently ; 16,905 
was stressed twice up to 16,000 lb. per square inch 


third test up to 14,000 lb. stress only the modulus 
of 10,890,000 lb. per square inch was got ; 16,906 
had much smaller sets at a stress of 16,000 Ib. and 
gave the same modulus. The 1} in. pair, 16,908 and 
16,909, were loaded each three times to 18,000 Ib., 
brought to a state of ease, and had moduli of 
11,730,000 lb. and 11,950,000 lb. per square inch. 








Transverse Strain.—Next as to the transverse 
tests; it was not possible to use the same bars for 
these tests as for the previous strains, but ma- 
terial of a similar quality and brand was obtained 
from the same makers, while in the case of the 
cast iron they were cast at the same time as 
the tension bars, the results therefore should be 
fairly comparable. There were two bars of each 
material, except for cast iron, of which there were 
four, two with skin on, two machined all over; 
they were all nominally 1 in. broad and 2 in. deep 
(except the crucible steel, which were 1} in. square, 
the 2 in. by 1 in. not being a usual make), and 
were tested on a 20-in. span loaded in the centre, 
The tests were made in the large testing machine 
and precisely the same gear with suitable modifica- 
tions was used to measure the small deflections 
which had been used for tensile and compressive 
strains. The wrought iron were tested first, 16,929 
was taken toa load of 4620 Ib. in the centre of span, 
giving a maximum stress of 34,000 lb. per square 
inch ; it had a gradually increasing set, amount- 
ing at the final load to a deflection of 0.0115 in. in 
the centre of the span. The load was then applied 
again, and continued for five minutes, a couple of 
sets of readings were then taken with practically no 
permanent set, the modulus calculated by the usual 
formula being 27,030,000 lb. per square inch. The 
other bar, 16,930, had a much smaller set on first 
testing, and on a second test none with modulus 
27,600,000 Ib. per square inch. Of the Bessemer 
pair 16,931 went to a stress of 40,000 lb. per 
square inch, and had a set of 0.004 in.; by repe- 
tition of the loading this was eliminated, and a 
series with no set gave modulus 26,900,000 Ib. per 
squareinch. The fellow bar behaved very similarly 
and up to 36,000Ib. had as its modulus 28,210,0001b. 
per square inch. The Siemens steel bars were 
tested in an exactly similar fashion to the last pair ; 
16,933 at first test up to 40,000 ]b. stress had as 
a set 0.009 in., and finally a modulus of 28,350,000 Ib. 
per square inch, while 16,934 up to 36,000 Ib. gave 
26,800,000 lb. per square inch. The crucible bars 
were both loaded up to 3065 lb. in the middle 
of the span, or to a maximum stress of 46,000 Ib. 
per square inch., their moduli being 29,820,000 
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and 29,100,000 Ib. per square inch. The two| 
cast-iron beams with the skin on were loaded | 
till the stress reached 30,000 lb. per square) 
inch; 16,937 had sets gradually increasing till | 
they reached 0.0117 in. ; on reapplying this load | 
three times and keeping it on for five or six) 
minutes each time the bar was brought toa state of | 
ease and gave then as its modulus 14,070,00 Ib. | 
per square inch, the other one of the pair giving | 
in similar fashion 13,200,000 lb. per square inch. | 
The machined pair 16,939 and 16,940 were also! 
taken to 30,000 lb. stress per square inch; they had | 
sets of 0.016 in. and 0.0158 in. the first time, were | 
brought to a state of ease, and then gave as moduli | 
13,190,000 lb. and 12,600,000 lb. per square inch. | 

Before concluding we may point out a few of the! 
more important points which seem to be brought | 
out in the results. In regard to the value of the 
direct modulus of elasticity in tension and compres- 


little doubt that a great deal of this diversity is due 
to the want of actual experience of the results of 
any system at all, for it may be safely said that the 
great bulk of the engineers of the present day have 
had to systemise their education themselves. The 
only exception to the foregoing, at any rate in 
mechanical engineering, is in the case of Royal 
Naval Engineers, and in the following articles it is 
proposed to give such an account of the present 
method of training and such details of its growth 
as itis hoped will give some reliable data from 
which those interested in the subject may be 
enabled to generalise. 

As is well known, the first engineers of Her 
Majesty’s Navy were recruited from all manners of 
sources, and as would be expected some were very 
good, but many on the other hand very indifferent 
men ; education in the case of these latter being 
in most cases conspicuous by its absence. Of these 


sion, it is to be noticed that the latter is always the | engineers very few remain, and of those who do 


Diagram of values of direct & transverse Moduli. 
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higher (see Fig. 6), but that in the case of wrought 
iron and steel the ratio of the two values departs 
little from unity; this is, however, far from the 
case in cast iron, where it becomes as large as 1.16 
and the ratio is practically the same when the 
compression modulus is only taken between 0 and 
12,000 lb. per square inch. It will be remembered 
that in the ordinary theory of beams, the two moduli 
are generally assumed to have the same value ; it is 
interesting, therefore, to note this large divergence 
in the cast iron, though the difference is not sufli- 
cient to account for the so-called variation of trans- 
verse from direct strength. Considering the great 
importance that it is for the various materials which 
may be used in conjunction in any structure or 
machine not to have very different values of elastic 
modulus, it is well worth pointing out how 
apparently the one thing which is constant no 
matter what is the class of steel or wrought iron, 
is this same modulus ; the very hardest crucible 
steel having practically the same value as the 
most ductile steel or wrought iron ; though as was 
pointed out before, an exceptional lot of working 
does seem to lower it a little. One column of the 
Table gives the ratio of transverse to direct modulus 
(mean of both tension and compression), it will be 
seen that its value lies between about ? and 3. On 
examination of the tables it will be found that the 
pairs of wrought iron agree on the whole more 
closely in the values of the respective moduli, than 
do the steel or cast iron; this is certainly curious 
as regards the steel, which is usually considered to 
be such a much more uniform material than 
wrought iron. The table of moduli calculated from 
the beam experiment, and the ratio of the values 
so obtained to the moduli obtained from direct 
tension and compression is very instructive, it 
again shows most distinctly that the assumptions 
made in the ordinary theory of the resistance to 
transverse strain is only an approximation to the 
real facts, particularly so in the case of cast iron. 
A few of the more interesting stress strain curves 
are given. 





THE TRAINING OF ROYAL NAVAL 
ENGINEERS. 
No I.—Keyuam. 
THE question of the best system of education for 
engineers is now very much to the front, and has so 
far been noticeable for the very great diversity of 





There is 


opinion which has been expressed on it. 





almost, perhaps entirely, the whole belong to the 
first class mentioned, the mere fact of their still 
remaining sufficiently proving this. 

With the growth of the importance of machinery 
it soon became evident that it was necessary to 
have, not engine-drivers, but engineer oflicers, and 
that to insure an adequate supply the training of 
these officers must be in the hands of the Admi- 
ralty. Thus arose the original class of engineer 
students, from whose ranks the bulk of the chief 
engineers and engineers now serving have sprung. 

The old class of engineer student was selected by 
open competition between the ages of fourteen to 
sixteen—a variation of a year taking place once or 
twice—nomination as a competitor being obtainable 
by any one of good character quite irrespective of 
any question of social position. The examination 
included only those subjects taught in an ordinary 
day school, Latin being excluded ; and the success- 
ful candidates were appointed to the various dock- 
yards at a weekly salary of 8s., increasing 2s. every 
year to 16s., and in the last year to 24s. The 
student attended the dockyard at the same hours as 
the workmen, picking up his ticket, losing eighths 
or quarters if late, passing between the police, and 
being occasionally searched on leaving, &c. 

The training consisted of three years in the 
fitting and machine shop, three months each in the 
boiler shop, coppersmith shop, smithery, and 
foundry, six months under the master shipwright, 
and the remainder of the six years working on 
board ships, the machinery of which was under- 
going repairs. Some slight variations in the pre- 
ceding would occur at different dockyards, but sub- 
stantially the course was as described. 

To provide for the carrying out of this course 
one man was selected from among the fitters and 
given the position of leading man of students ; his 
office was in the fitting shop where he was usually 
to be found, the other shops only receiving a visit 
from him at intervals ; he had no power to interfere 
with the distribution of work in the shop, this 
being the province of the leading man of the shop, 
and no work was provided for the purpose of in- 
struction of the students. In the other shops each 
student was attached to a workman who was sup- 
posed to be responsible for his progress, but re- 
ceived no extra pay or consideration of any kind. 

So much for the manual labour side; for the intel- 
lectual portion of his training the student attended 
school during two afternoons and evenings per week 
for the first three years, and during the evenings 





only—after working all day in the dockyard—for 
the remaining period. The drawing office was at- 
tended during one year, on one evening weekly. At 
the end of the sixth year the student was examined 
for entry into the Navy—to which he did not yet 
belong—and if he succeeded in obtaining 2000 out 
of 6400 marks in school subjects and 1250 out of 
2500 in professional subjects, he became an acting 
assistant engineer of Her Majesty’s Navy. 

Whatever may be thought of the foregoing course 
theoretically the practical outcome was as follows : 
In the fitting shop, no allowance being made for 
instruction, the leading man naturally gave good 
work only to those well qualified to do it, i.e., the 
workmen ; so that the student, unless he actually 
fought for it, never got a job worth doing at all. 
Some, to their credit, did-fight and got fairly good 
work ; but, as is natural at such an age, the bulk 
did not struggle for work, being content, except on 
the rare occasions when a piece of work of some 
little interest did fall to their lot, to pass the 
lagging hours as easily as possible. Asan example 
of the class of work, one student known to the 
writer, crowned his career as a fitter by rounding off 
the corners of a couple of dozen bolt-heads to enable 
them to bear against a stop valve flange ; often 
work could not be obtained at all, the leading man 
of students on being applied to invariably replying, 
‘Go me lad and git a bit of iron and file it up 
square,” no doubt a very good test of skill, but a 
trifle monotonous after the third or fourth time. 

Outside the fitting shop even the slight control 
of this leading man was missing ; the ordinary leading 
men and workmen cared nothing for the student, 
this feeling being on his side fully reciprocated, so 
that he did that which was right in his own sight. 
If he were studious he, perhaps, found a quiet corner 
in which to study ; or he sketched the machinery 
of his shop or ship, and in this way obtained his 
knowledge of engineering and the steam engine, 
the teaching of which has not hitherto been men- 
tioned for the very sufficient reason that none was 
provided ; if he were not studious it would, perhaps, 
be better not to inquire too closely into particulars 
of the manner in which he whiled away the hours. 
School was, during the first three years, looked 
upon as a happy release for a few hours from the 
drudgery of the workshop, and during the last three 
as a nuisance to be, if possible, avoided, which, 
considering a working day from 7 a.m. to 6 P.M., 
had been already got through, was little to be 
wondered at. ‘To sum up, the student pleased 
himself entirely whether he studied or otherwise ; 
if he learnt his profession he had only himself to 
thank for it, and rice versd, if he failed, nobody 
could be blamed, for it was nobody’s business to 
teach him. 

To show of what stuff the students were made it 
may be mentioned that in the professional papers 
already mentioned, and which covered the whole 
ground of marine engineering and workshop prac- 
tice, the marks usually obtained ran from 1600 to 
2200, and on some occasions to 2300 and 2400, out of 
the maximum possible of 2500. 

That this system, or, at any rate, the practical 
working of it, required improvement, is evident, 
but before considering the considerable changes 
which have been effected in it, it is necessary to” 
touch on questions whose importance may not per- 
haps appear at first sight to the civilian, but which 
can hardly be overrated from the naval point of 
view, and which must be considered as accounting 
for some of the points of the present system, the 
necessity of which, as regards engineering training 
pure and simple, is not apparent. 

The naval engineer must be not only an engineer, 
but a naval officer, and he must spend the major 
portion of his life living, in the narrow confines 
of a ship, with other officers mainly executive, i.c., 
sub-lieutanants, lieutenants, &c. Was now such a 
training as has been described likely to produce an 
officer to whom this life would prove congenial, and 
who would fall readily into the ways of his mess- 
mates ? 

The question just asked can only be answered 
in the negative. First the life on board was neces- 
sarily, for a considerable period, utterly distasteful 
to the engineer himself, and it was almost im- 
possible to prevent this reacting on the efficiency 
of his work. The student had been living perhaps 
at his own home, but more often in lodgings ; he 
had his own rooms, going out and coming in as he 
pleased ; certainly he had to attend the dockyard 
at the regular hours, but outside this his liberty 








of action had been almost perfect, and he had 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: THE ART GALLERIES. 








E: 


MY 











(hill 


i 
L 
i 
a 


(For Description, see mg 318.) 


QB @Q~G “, 
. 4 ny 
















































EXTERIOR COL NNABES tee et 
Jj 
> 
3 

ic Gaaey Gee --------------.. os 
1g) S g ° 
rsh OUWTHEAS LLERIE 3 
1g) i 
Y= é P i 

Sao io aaa rs wae Fay pcan peer be - ---- &-- 
pi 7 

















ss | 
es ae aus = 
; ; 
4a 


Ag 
— ‘@l 
i a 


Leet ® 


si en exe LOGGIAY 
5 C= 





i § 




































































ies 





4 T 0 i ce fi yi punter * : 
>< cameo . . #9: . ; 
1. 33 oF 
oc gguggat tomas Cuaakpaats ds! 2 Gries)! ij 
Whe : H ; 
o> : oy - ; 
) A i =~ ont LERY : ='h i 4 
S y NORITHEAGT GALLERI aS IDC, -. S Siete At ( 3 
eH 476---- * 30. 20 2 ( 
1e: H | : $ : { ; 
pe ; NORTH 8 ti 
(inl eto Ge oaths pumas - a ts, i bcbeca p= ae Koy ead a ee 2! 4 ee as 
i : ’ ‘S° 5 ; 
| ; COURT, ! J 3: iP 
, = ; H 
i a. ~ CORNER PAVILION HP |, b 
H ‘ a i are r a § 
‘ LEED j een) Seer | sien ead aaa cTAGITIRT ATSIC FETs nie ii AAR ' 
IN XDERIOR COLONNADE ' Ms POR oe ed eet 
a : Cm pvoneens us = NS UA “Ew y 2 2 \. Seed SSS . 2s 
lem i Re wOxa L ’ 
! li ae AE ry ' : 
-...aleoffl 6S { 
| : | coos | | 
jL | 
, 833 A i ke 5p we “ rHek wb i ‘ : H 
rf 50 —-- 120' 0 * - 30" -& - eS gg eS 7 30' 6 — no-ea0e 120° k - 50 { 
Mq-- +--+ ewe ent eee need eee 2 eer ewr ae 500! <aee $61 e wees Se paswaee: cepatsusacneses ee-e-< . a 








S 






Truss 8 
s 










"russ 8 Truss 4 





Sane Seca Sees Sotees 5 Se 8 eee Sm 
¥W O'% 





ee ee ee 


314 


ENGINEERING. 





[Marcu 11, 1892. 








acquired the habit of considering that, his work 
done, his time was at his own disposal. On going 
on board ship this was entirely altered, his rooms 
were exchanged for a hammock and the deck space 
covered by his chest ; all his doings were regulated 
for him without his being consulted on the matter 
at all ; and when his work was finished permission 
must be obtained from one, two, or even three 
yersons before he might go on shore. Thus his 
liberty, which he had hitherto regarded as a right, 
had now become in the beautiful language of the 
Queen’s regulations, ‘‘an indulgence to be granted 
or withheld as circumstances may make expedient.” 

Next comes a delicate question and one on which 
it is difficult to write without fear of giving offence, 
but which for a correct comprehension of the posi- 
tion must be faced. How did the engineer get on 
with his messmates? Of course this is easily 
enough answered when he joined an engineers’ 
mess, but the existence of this separate mess was 
always, and rightly, regarded as a badge of in- 
feriority, and the question became, seeing that the 
engineer demanded admittance to the gun-room or 
ward-room as the case mizht be, was he likely to 
prove acceptable to, and add to the comfort of 
the other members? In the opinion of the writer 
the answer is that he was not, and it is hoped that 
no one will consider this as in any way conveying a 
slight either on engineer or executive officers ; no 
inferiority of either the one class or the other is 
implied, but simply that they differed in habits and 
modes of thought. The naval cadet came from the 
middleclass, principally from the professional portion 
thereof, witha fairly large proportion from the upper 
class ; the student, from, in some cases, the pro- 
fessional, in most from the lower ranks of the 
middle, and in certainly a large number of cases 
from the working class. The cadet probably left 
home at an early age fora public school, and thence 
at the age of thirteen went to the Britannia, his 
experience of home life ending before he was 
capable of properly appreciating it, and by 
the time he became a sub-lieutenant, all the 
petty restrictions and formalities of the ser- 
vice had become to him the most natural things in 
the world ; the student had never left his home 
probably till the age of fifteen or sixteen, in many 
cases not till twenty-one, and if he then left it he, 
as already stated, became his own master. The one 
had been saturated with ideas of life from a naval 
cary of view; the other, having chosen his own 
<ind of society, had his views coloured accordingly. 
Looking at all these differences it can scarcely be 
wondered at that the two classes, engineer and 
executive, looking at life from entirely different 
standpoints, did not in very many, perhaps in the 
majority of cases, harmonise to that extent which is 
desirable, or even necessary, for men who are to 
pass three or four years continuously in each other’s 
society, and there was no doubt, from their point of 
view, considerable justification for the strenuous 
opposition offered by the executive officers to the 
inclusion of the engineer officers in the ordinary 
messes, 

Some of the points to be borne in mind having 
been explained, the present system may now be 
described. Entry is still by open competition at 
the age of fourteen to sixteen years, but in grant- 
ing nominations, the Admiralty exercise their 
discretion and take intc account the social posi- 
tion of the applicant as well as the question 
of character; also a very practical restriction 
exists in the fact that the parents are required 
to pay 401. per annum towards defraying the 
expense of the student’s training, and to pro- 
vide him with uniforms, &c., which may be esti- 
mated to take at least 501. per annum in addition ; 
the pay of the student varies from 1s. per week in 
his first to 8s. in his last year, so that taken all 
round it just supplies him with pocket money for 
small expenses. The Admiralty reserve power to 
nominate a number—not exceeding one-fifth of the 
number of vacancies—of candidates who are exempt 
from the competition, being merely required to 
obtain qualifying marks ; and also a number, not 
exceeding five in any year, of the students are 
admitted on a reduced payment of 251. yearly ; 
these privileges are bestowed on the sons of naval 
or military officers; in addition to the foregoing, 
three nominations annually may be given to sons of 
gentlemen in the colonies on the recommendation 
of the Secretary of State, these young gentlemen 
requiring to pass the qualifying examination only. 
The entrance examination includes the ordinary 
English subjects, Latin, French, or German, or 





Italian, very elementary physics and chemistry, 
algebra, Euclid, and freehand drawing, 880 marks 
out of 1950 being necessary to qualify. 

Thesuccessfulcandidateenters Her Majesty’s Navy 
as an engineer student, is a naval officer and subject 
to naval discipline. He joins the R.N.E. College 
at Keyham, under the command of a commander 
who is assisted in the preservation of discipline, 
&c., by two engineers. The professional training 
is under the superintendence of a chief engineer, 
who has passed through the special course of which 
more hereafter, and is arranged as follows: First 
three years in the fitting and machine shop, includ- 
ing a course of testing materials, and one month in 
the torpedo and gun-mounting shop. Fourth year : 
Pattern shop three months, foundry two months, 
coppersmith’s one month, smithery one month, 
boiler shop two months, and iron shipbuilding three 
months. Fifth year: On board ship repairing or 
erecting machinery six months, drawing oftice six 
months. This course is not only under the super- 
intendence of a trained professional man, but every 
care is taken to keep the students fully supplied 
with work of such a character as to afford them as 
varied and thorough a knowledge as possible of 
mechanical engineering, e.g., it is common for two 
students together to completely fit up a donkey 
engine and pump, from the making of the patterns 
to the final adjustment. The students have their 
own fitting and machine shop, and in all the shops 
thoroughly qualified workmen are selected as in- 
structors, who work with the students and receive 
special rates of pay. It will be noticed that the 
course is only for five years instead of six as before, 
a change which is by some officers, well qualified to 
express an opinion, considered unwise, but consider- 
ing the difference of quality of the instruction 
imparted, it appears that five years of the present 
course must be, at least, equal to six of the former 
one. 

In theoretical engineering the instruction, instead 
of being as formerly wil, is provided by lectures 
given by the chief engineer in charge of the 
students, and also by the engineer officers of the 
dockyard. These lectures take from one to two 
hours per week during the whole five years. 

School is attended on two mornings and three 
evenings per week, but this evening work stands 
on a different footing to that before spoken of, 
because the student has no longer to attend work at 
the workmen’s hours, but at much more reasonable 
times. Also whereas formerly the student attended 
the dockyard school in common with the dockyard 
apprentices, he now is under the tuition of the 
teaching staff of the college headed by Professor 
Worthington, class rooms and laboratories being 
provided in the college. 

Thus the student is now from the first a naval 
officer, and is accustomed to naval discipline ; also, 
the college containing from 150 to 200 students, 
cricket, football, and other games tending to 
develop the physical powers flourish, and an esprit 
de corps is established, without which it is doubtful 
whether good and cheerful service, either in Navy 
or Army, can be obtained. 

Quite lately one innovation, and a wise one, has 
been introduced, in the shape of a qualifying 
examination at the end of the second year of service; 
students failing to pass this examination are liable 
to dismissal, so that the Admiralty can get rid of 
those who have mistaken their vocation without, as 
in former times, cutting them adrift at the age of 
twenty-one or twenty-two, when it is very difficult 
to make a fresh start in life. At this qualifying 
examination also students are selected who shall 
qualify as naval constructors, but this will be better 
dealt with in connection with the Royal Naval 
College at Greenwich, which will be considered in 
the next article. 





THE CRYSTAL PALACE ELECTRIOAL 
EXHIBITION.—No. VIII. 

In the gallery of the end of the south nave 
(south gallery) there are several rooms and suites of 
apartments fitted with electric light, the interest of 
these rather bearing on the decorative side than 
the technical ; in addition to these we find also a 
few exhibits of a general character in the south 
gallery. Commencing on the east side, at the head 
of the staircase, the first exhibit to be noticed is 
that of the Britannia Rubber and Kamptulicon 
Company, whose show of ebonite work is interest- 
ing, when one considers how few English firms are 
successful in producing uniformly satisfactory 





results in the manufacture of hard rubber. Apart 
from such stock forms as rod, sheet, and tube, 
there is a very large show of specially moulded 
articles, such as insulators, battery cells, and minor 
fittings, an annular cell divided by partitions being 
noticeable as a difficult piece of work. The variety 
of plug tops and switch buttons or keys will be 
noticed, especially the latter, with iron engaging 
pieces vulcanised in. Ehbonite bolts or nuts, acid 
pone, and stop-cocks, besides several other articles, 

ave interest in connection with accumulator 
work. 

The next exhibit is that of Messrs. Shippey 
Brothers, who, besides measuring instruments, 
small motors, dynamos, and accumulators, make an 
exhibit of the electric clocks of Schweizer, of Basel. 
According to this system we have a master clock 
and secondary clocks ; these latter working by one- 
minute steps. The master clock, however, is not 
merely a clock making contact in an external 
circuit once each minute, but it is itself actuated by 
the same current that drives the secondary clocks. 
In the master clock an electro-magnet operates 
once a minute and draws down the short arm of a 
lever, the long arm of which is weighted and the 
end of this long arm is an arc cut with teeth, which 
teeth engage as the arm descends, on a pinion of 
the clock train, and the weighted arm in descend- 
ing thus drives the clock for one minute; at the 
end of which time the circuit of the magnet is 
again closed, and the weighted arm of the lever is 
again raised. The master clock may be regarded 
as an ordinary clock with an electrical winding 
arrangement which operates once a minute, and the 
same current actuates secondary clocks, which are 
so nearly of the usual type as to require no special 
mention. 

The exhibit of Becker and Co., of Gertrude- 
street, Chelsea, is mainly one of telephones and 
the more ordinary signalling contrivances, and 
that of Messrs. Townley, Hookham, and Co. 
includes, in addition, some self-winding clocks, 
that is to say clocks in which an electric motor 
actuated by a battery is brought into action at the 
required period for winding the clock. It also 
includes electric alarum clocks, secondary clccks, 
and indicating instruments. 

The Medical Battery Company have a large 
and ornamentally fitted room in which two influence 
machines of the Wimshurst type are the prominent 
objects, and the bright flashing sparks seem rather 
to impress the numerous lay visitors with the im- 
portance of the electro-medical treatment offered. 
The adjacent exhibit of the electropathic and 
Turkish baths, in which model baths and a Faradaic 
coil apparatus are shown, seems also rather intended 
to appeal directly to the ignorant patient than to 
the medical profession ; curative powers for widely 
different ailments are claimed for the arrangement. 

The exhibit of Messrs. Coxeter and Sons, of 
Grafton-street (space No. 215), bears principally on 
electricity in relation to medical and surgical prac- 
tice, and their appliances are of such kind as would 
be used principally by medico-electrical experts, or 
those lay persons who have endeavoured to study 
the subject, and are neither liable to be dazzled 
by a spark discharge nor impressed by the mere 
tingling shock of a Faradaic coil. 

The constant batteries are shown arranged in 
portable boxes, provided with reversing commu- 
tator, switch for adjusting the number of cells in 
circuit, rheostat, and milli-ampéremeter. For 
ordinary uses the batteries are the usual small 
Leclanché cells, and also a form of dry Leclanché 
battery which Messrs. Coxeter find specially con- 
venient for work of this kind. 

In this dry battery a sheet of thin perforated 
zinc is separated from an agglomerate plate (man- 
ganese, dioxide, carbon, and a trace of gelatinous 
matter) by about a jin. in thickness of a soft 
gelatinous compusition containing chloride of am- 
monium. Contact is made with the agglomerate 
by a thin plate of iron carbonised on one face, and 
the whole is inclosed in a wrapping of paraflined 

aper. Elements of this battery about 44 in. 
ong, 14 in. wide, and 3 in. thick, are used in the 
portable sets, and are both smaller and lighter than 
the usual ebonite cased Leclanchés of similar out-. 
put, forty of the former occupying the space of 
sixteen of the latter. One of these small dry cells 
will serve for an ordinary house bell, being set flat 
behind the base board, and we understand that 
through low resistance it will give a current of 
2.6 amperes, although in ordinary medical practice 
small currents are ordinarily required. As an 
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example it may be mentioned that a current of 
6 or 7 milli-ampéres serves for the destruction of 
hair roots by electrolysis, a fine platinum electrode 
being inserted into the hair follicle, while the de- 
struction of fibroids or tumours by a similar pro- 
cess, may involve a current of 200 milli-ampéres, 
about twenty cells serving to give the required 
potential (28 volts). For the galvanic cautery 
either accumulators or a low resistance primary 
battery, such as the bichromate battery or Grove’s 
battery, serves best, and an ingenious form of 
cautery knife is that suggested by Dr. Steavenson, 
in which a platinum edge running round a porce- 
lain blade is maintained in a state of incandescence 
by the current. 

The small incandescent lamp for ordinary surgical 
use in examining cavities is mounted on a pencil- 
like stem containing a spiral resistance, a spring 
sliding on this serving to control the brightness of 
the light; for lamps the Leclanché battery, accumu- 
lators, orasmall hand dynamo may be used accord- 
ing to the capacity of the lamp. As an example of 
an endoscope for searching the more inaccessible 
cavities of the body, we may refer to one in the 
form of a catheter, or arod about ;5; in. in dia- 
meter and between 8 in. and 9in. long. At the 
tip is a minute incandescent lamp, and at a slight 
bend close to the end is a reflecting prism, which, 
in conjunction with a focussing arrangement of 
minute lenses in the shaft of the instrument, 
enables the surgeon to distinctly see the illumi- 
nated part. Such an endoscope might occasionally 
be useful to the engineer for examining interiors. 
Incandescent lamps of a larger size with suitable 
adjustments and reflectors are now almost an 
essential for the operating table. 

A small electric hammer used in tooth stopping 
consists of an electro-magnet at the top of the 
pencil-like body, and the armature of this magnet 
strikes a rapid series of blows on the end of a rod 
passing through the body of the instrument, a 
spring giving the back movement. The armature is 
kept in oscillation by a contact breaker something 
like that of the ordinary induction coil, but so far 
reversed, that the breaking of contact happens 
when the armature closes down on the magnet. 
This arrangement, with a cutting tool attached, is 
shown as an electric engraving arrangement, and it 
cuts rapidly into brass or copper when used pencil 
fashion. Another mechanical tool is the small 
dental engine in which a Sturgeon or Siemens arma- 
ture is at the upper end of the pencil-like body, 
and light fields surround this. A neat arrangement 
adopted by Messrs. Coxeter for regulating the 
medical or Faradaic induction coil is by short- 
circuiting more or less of the primary, a course 
which involves less waste space than the clumsy 
‘*damping” cylinders often used. For the short- 
circuiting a hole is drilled between the two con- 
volutions of the primary so as to just cut into both 
layers of wire, and a wire sliding in the drilled hole 
serves as the regulator. Arrangements for the 
medical use of static electricity, and also a very 
complete electrical cabinet for hospital use, are 
shown, and altogether Messrs. Coxeter’s exhibit 
is interesting as illustrating the present state of 
electro-technology in relation to medical and surgical 
practice. 

The various articles made of compacted silica, and 
exhibited under the name ‘‘petramnite” by the 
British Stone and Marble Company, of Deptford, 
include insulation pieces of various kinds, as, for 
example, large or small switch bases, fuze boxes, 
and telegraph insulators. 

The Archer Pipe Company show stoneware 
conduits for underground conductors, and their 
exhibit includes special channelling in which several 
passages are provided in one block of stoneware ; 
and also their drain pipes, in which the jointing is 
effected by the setting of an expanded end into an 
annular channel, which forms a welt on the ad- 
jacent end of the next pipe ; a liquid cement being 
then run into the joint through holes provided for 
the purpose. These pipes are shown as used for 
the Fowler- Waring cables employed in connection 
with the Crystal Palace district installation. An- 
other system of underground channels is exhibited 
by Messrs. Spencer and Co., of 87, Fenchurch- 
street (Macdonald’s patent), and it consists of 
creosoted timber, the round channels being formed 
by half-round grooves in the timbers which are laid 
successively on each other. 

Two interesting shows of mica and its applica- 
tions to electrical practice are there of Messrs. 
Wiggins and Son, and of Messrs. Wake and 








Sanders, the former exhibit comprising several 
sheets of mica from which a square of about 1 ft. 
could be cut, a turned column about 1 ft. high and 
2in. in diameter, sheets for condensers, strips for 
commutators, washers, bushes, discs, and other 
small articles. 

The suites of rooms lighted by the electric 
(incandescent) light tend, as a rule, to be some- 
what over-decorated and too strikingly furnished, 
but this will be understood when it is mentioned 
that in some cases the electric fitter, the house de- 
corator, and the upholsterer have evidently been 
competing with each other to attract the attention 
of the public. The first suite to which we come to 
is rather an illustration of this ; Messrs. Cathcart, 
Peto, and Co. supplying the electrical work, 
Messrs. Aldridge the furniture, and Mr. Poole the 
decoraticn. 

After having passed by rooms fitted by Messrs. 
Wallace and Co., and by Mr. S. J. Clarke, we 
enter some rooms which form the exhibit of Messrs. 
Giles and Co., of Kensington. Here may be 
noticed a very striking instance of the remark- 
able tendency of mankind to make new things 
follow the external form or style of those articles 
they supplant ; incandescent lamps being mounted 
on fer columns of white or ‘‘ opal” glass, 
these columns of white glass being set candle- 
fashion in holders of something like the ordinary 
type. Some of these columns of ‘‘ opal” glass 
rival in the matter of size even the altar candles 
of the churches, and in spite of the fact that the 
lamp bulbs are shaped into what is evidently in- 
tended to resemble a candle flame, the general 
resemblance to a candle is such as would hardly 
deceive any one, and the play of light and shade 
inside the larger tubes is very uncandle-like. 
Those who thus try to simulate the forms and 
settings of flame illuminants in mounting incan- 
descent lamps lose sight of the fact that one 
principal disadvantage of the former for house 
use, or especially table use, is the difficulty in 
providing an uninterruptedly clear way for the 
light to strike downwards; a disadvantage which 
in no way applies to the incandescent lamp. The 
candle-like form of mounting for the incandescent 
lamp also pervades to some extent several other 
exhibits, such as the adjacent suite of rooms fitted 
by Messrs. Barclay and Sons, or the exhibit 
of Messrs. Dick Radclyffe and Co. In connection 
with Messrs. Cooper’sexhibit we may remark that the 
announcement in the.catalogue that ‘‘many of the 
electric fittings have been specially designed by 
Mr. Faraday” is one which, put in this bare form, 
may be calculated to confuse or mislead some few 
of those whose historical knowledge is defective. 

Mr. Charles S. Walker has a quietly and un- 
obtrusively furnished drawing-room in the Japanese 
style, and here will be found some neat Japanese 
bamboo screenwork, and half bamboos are used as 
casings for the conducting wires. Some of the 
lamps are held by figures and others are arranged 
in relation to carved foliage. 





SOME ILLUSTRATIONS OF 
MECHANICS. 
By S. Totver PREsTon. 

Ir is an accepted “‘law” that all motions of 
objects upon a body in movement take place in 
the same way as if the body were at rest—i.e., the 
disturbances produced in the movement of the 
body are precisely the same (by moving subsidiary 
objects on it) as if the body were at rest. May 
this ‘“‘law” not be made more obvious—if it be at 
all so at present—by the following consideration ? 

Of course we have nothing to do with absolute 
motion, but it is none the less true, since energy is 
as the square of the velocity, that the exchanges of 
energy accompanying the subsidiary motions of 
objects on a moving body are not the same at all 
velocities of the body. For the fact of energy 
being as the square of the velocity makes it require, 
as is evident, more expenditure of energy to 
accelerate, by a given amount, a moving body in 
proportion as the speed already existing is great. 
This applies, therefore, to the subsidiary motions 
of objects on a moving body, according to whether 
the velocity of the latter is small or great. 

As extreme cases illustrate these matters best, 
let us take the example of the earth moving in its 
orbit at the known speed of eighteen miles per 
second. Suppose we roll a ball, weighing one 
pound, at the rate of 32 ft. per second in the direc- 
tion in which the earth moves ; then it is calculable 








that 42 foot-tons of energy is expended (or in this 
case taken off the energy of the earth’s orbital move- 
ment) in giving this 32 ft. per second additional 
velocity to the pound ball. Some may argue this 
energy is not real. But it is so, for the tangential 
speed of the earth in its orbit is a quite precise and 
actually existing entity. It is equally true that a 
target can be figured in space at rest relative to this 
tangential speed. The pound ball would then 
strike this target with 42 foot-tons more energy 
than it would do if 32 ft. per second additional 
velocity had not been imparted to the ball. The 
additional energy of 42-foot tons due to the above 
insignificant change is then real. 

Rectilinear motion is only* relative: curvilinear 
motion seems to be really absolute in a certain 
sense. Thus the earth has a certain centrifugal 
force due to its orbital motion, which is absolute. 
We could, under the most complex conditions, 
always discover the existence of curvilinear or 
rotary motion from the centrifugal force or 
pressure. For instance, if a number of concentric 
shells were rotating inside each other in diverse 
directions, so that relative motion observed could 
give no idea of the actual movement, yet the 
pressure of any object situated in the interior of 
any one of these shells would give at once the 
velocity of the shell. 

To further illustrate how the energy (42 foot- 
tons) is temporarily taken off the earth by the 
subsidiary movement of the ball weighing one 
pound, let us suppose a railway train to be 
moving at the rate of 32 ft. per second, and a 
ball weighing 1 lb. to be propelled horizon- 
tally upon a smooth surface within the train (by 
means of a rod or cue) with a pressure of 1 Ib. 
exerted through a distance of 16 ft., then the 
ball, as is known, will have a final velocity 
of 32 ft. per second. The ball having been 
propelled in the direction of motion of the 
train, will therefore have a velocity of 64 ft. 
per second (adding the motion of the train to that 
of the ball). A velocity of 64 ft. per second would 
be competent to carry the ball to a height of 64 ft. 
against gravity. The final energy of the ball 
(weighing 1 lb.) is therefore 64 foot-pounds. The 
energy already possessed by the ball before it was 
put in motion by the cue was 16 foot-pounds (due 
to the velocity of the train, 32 ft. per second). The 
energy expended by the agent or operator within 
the train in imparting to the ball a velocity of 32 ft. 
per second was 16 foot-pounds. Adding these 
together we have a total energy of 32 foot-pounds, 
due to the energy expended by the operator in the 
train, plus that originally contained in the ball 
itself, due to the motion of the train. But, as we 
have seen, the real energy of the ball is 64 
foot-pounds, which it will be capable of delivering 
as a blow on any external object situated on the 
track. Here, then, we have an external striking 
energy of 64 foot-pounds developed in a ball by an 
expenditure of energy of only 16 foot-pounds by an 
operator in the train (plus the 16 foot-pounds the 
ball had already by the motion of the train). But 
16 plus 16 foot-pounds equal only 32 foot-pounds. 
Where does the extra 32 foot-pounds (to make the 
total 64 foot-pounds) come from then ? ¢ 

This is an illustration of what we have been con- 
sidering. The fact that the ball is already in 
motion (through the movement of the train) makes 
it require a greater expenditure of energy—by 
whatever means—in order to add a given velocity 
to the ball, than would be the case if the ball had 
been actually at rest. 

It may, perhaps, be rather puzzling at first to see 
how this available surplus of 32 foot-pounds of 
energy—above the sum of that expended by the 
operator’s body, plus that which the ball already 
had—passed through the cue unknown to the 
operator, and was given up to the ball. It is a 
well-known fact, however, that the work done 
depends solely on the distance through which a 
given pressure is exerted. The work done on the 
ball depends, therefore, on the actual distance 
traversed by the endt of the cue in contact with 
the ball while it exerted a pressure of 1 lb. on the 
ball. Now the cue is moving with the train ; 
therefore the true distance traversed by the cue 
while it acted upon the ball must be got by adding 

* It might be a philosophical question whether, if a fluid 
be considered to occupy all space, a motion of an object, 
even if rectilinear, relatively to this fluid (if it could be 
estimated) would not be absolute. ; 

+ The cue is supposed to be propelled in the direction 
of the train’s motion, as stated before. 
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250-KILOWATT “MORDEY-VICTORIA” ALTERNATOR. 
CONSTRUCTED BY THE BRUSH ELECTRICAL ENGINEERING COMPANY, LONDON. 
(For Description, see opposite Page.) 
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the distance traversed by the train during that| through the operator’s feet) of 1 Ib. was exerted| exchanges of energy accompanying the subsidiary 
time (one second), viz., 82 ft., to the distance| upon the train, while it moved through a distance | motions of objects are not the same at all speeds 
through which the cue was propelled by the | of 32 ft. in propelling the ball by means of the cue ;| of the body which carries them. If 42 foot-tons 
operator while it acted upon the ball, viz., 16 ft. | and so 32 foot-pounds of energy were absorbed from | were not abstracted from the orbital energy of the 











his obviously makes a total of 32 ft. plus 16 ft. | the train, which was retarded accordingly. earth’s movement in the 32 ft. per second imparted 
(equals 48 ft.), through which the cue was pro-| If the train were supposed to be capable of being | to the pound ball, the earth would, mathematically 


pelled in exerting a pressure of 1 lb., which) put in motion at a velocity without limit, then| speaking, “recoil” a less distance when in motion 
accordingly makes up an energy of 48 foot-pounds | evidently the energy expended and given up to the| than it would when at rest, or the above “law” 
imparted to the ball. Adding to this the 16 foot-| ball in imparting the same addition of velocity | (we are dealing with here) would not be true. 
pounds the ball previously had, due to the motion | (32 ft. per second) to it as before, would approach an| In the case of two railway trains of known weight 
of the train, and we have 64 foot-pounds, the true | infinite amount ; and a corresponding amount of| running parallel to each other at equal velocity, 
energy of the ball. Thus it becomes necessary to} energy would be absorbed from the train. This there it would be difficult for the occupants to tell 
take into account the other motivns, or the motion | prodigious surplus of energy (above what the ball! the real speed of either; this might be done by 
of the object upon which the ball is, in order to get | already has by the motion of the train) would pass| measuring the heat developed in the brakes in the 
the true expenditure of energy in imparting a given | through the cue without the knowledge of the/ act of retarding one train relatively to the other by 
velocity to the ball ; or the expenditure of energy | operator, and would. be available for a blow directed | an amount however small. This quantity of heat 
depends on the velocity the ball already has. | against an object on the track. |(due to a given retardation) is evidently propor- 
The operator was unconscious of this extra ex-| It will be observed, of course, that if it requires a| tional to the velocity (real) of each train. 
penditure of energy because he was unconscious of large expenditure of energy to augment slightly an| Instances might be multiplied. But to me it 
the true distance traversed by the cue in exerting already high velocity, so (conversely) a large with-| seems impossible to see the why and the wherefore 
the pressure ; and this additional energy does not drawal of energy will make a body fluctuate very clearly, or to harmonise the case at every point, of 
come from the operator's body, but from the train. little, if its speed be high. So that we see the | the ‘‘law ” that subsidiary motions of objects on a 
The energy is none the less real, however, since the rationale of the ‘‘law” that the disturbance pro-| moving body produce the same disturbances as if 
train is retarded by an equivalent amount, i.e., by duced in the movement of a body by the subsidiary | the body were at rest, unless we observe that the 
an equivalent of 32 foot-pounds of energy taken off motions of objects on it, is independent of the|transferences of energy, by the same subsidiary 
the train. In fact, a back thrust (transmitted ,velocity of the body. It is only so because the| motions, are different according to the different 
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Excitation on full load (full 
electromotive force, ral} 
speed, full current)... ~ 

Electrical efficiency at full 
load, including excitation... 

Commercial efficiency at full 
load guaranteed by makers 

Greatest width of each arma- 
ture coil... we ‘gp 

Width of armature conductor 

The armature is fixed, the supporting ring being 
divided vertically. The whole ring, or either half, 
may thus be withdrawn very rapidly. Such with- 
drawal is, however, not necessary either for examina- 
tion, cleaning, or repairs, as owing to the peculiar 
construction of the field magnet, any and every arma- 
ture coil is fully accessible without the removal of any 
portion of the machine. Even when the machine is 
at work owing to the persistence of vision effect, the 
whole of the armature is perfectly visible, as each coil 
is alternately covered and uncovered by the revolving 
magnet horns. 

The existing current is supplied to the single coil of 
the magnet by a pair of collector rings (one ring on 
each end or side of the magnet), two brushes being 
arranged on each ring. 

From the data given above it will be seen that the 
excitation is very small, and that the amount of varia- 
tion of the excitation required to maintain constant 
electromotive force is also small, while even if the exci- 
tation is maintained constant (that is if no regulation is 
attempted) the electromotive force of the alternator 
varies only about 5 per cent., even if the full load is 
thrown on or off. These satisfactory features are 
common to all the alternators of this type, but we 
are informed that in none to quite so high a degree as 
in the machine under notice. 

The lubricating arrangements deserve attention. 
There are three solid white metal bearings. Efficient 
and abundant lubrication is secured by means of force 
pumps. Each bearing pedestal forms a large oil re- 
servoir in connection with which is a small force pump, 
the three pumps being driven by a light steel shaft 
running the length of the bedplate, and belted to the 
magnet shaft. Oil is thus delivered under pressure 
to the bottom of each bearing. There is a by-pass 
tube with cock, supplying oil also to the top. After 
circulating through the bearing, the oil finds its way 
from each end by a separate visible outlet, and then 
is conducted toa small gauze filter, so returning visibly 
to the reservoirs, which contain such a large quantity 
of oil that renewal is only necessary at long intervals, 
The amount of oil passing to each part of the bearing 
is readily observed, and by using a visible open return, 
instead of a visible feed, the advantage of a supply 
under pressure is secured together with the advantage 
of visibility of supply. 

Further, each bearing is provided with a water- 
jacket space with connections for the attachment of 
pipes if necesary. 

It will be noticed that the machine is made for 
100 complete alternations, this being the standard 
rate adopted in all the apparatus of the Mordey- 
Victoria system. Great convenience results from strict 
adherence to this rate, not only on account of the 
parallel working of the alternators, but in connection 
with the design and construction of transformers, arc 
lamps, impedance coils, and other accessories. 


3650 watts or 1.5 
per cent. 


97 per cent. 
9345 
77, in.=9 deg. 
§ in. 





THE COLUMBIAN EXPOSITION. 
Tue GALLERY OF FINE ARTs, 

Tus week, on pages 312 and 313, we commence the 
publication of the Gallery of Fine Arts which will 
form such an important group of buildings at Jack- 
son Park, where they will occupy a site on the north 
side of the small lake at the northern end. This 
gallery will, without doubt, be among the most success- 
ful pieces of architectural design among all the great 
and elaborate buildings that’constitute the Exhibition. 
A pure style of Grecian Ionic has been followed through- 
out; the plan is rectangular, and the building is 
500 ft. long by 320 ft. wide. The rectangle is divided 
in four large courts by a central nave and transept, 
which are 100 ft. in width and 70 ft. in height ; at the 
intersection of these galleries a dome will be con- 
structed about 72 ft. in diameter, and occupying the 
centre of the building. The heigat to the top of this 
dome will be 125 ft., and it will be surmounted by 
winged figures. The plan of the building thus divided 
by the nave and transept, will leave four large courts 
about 200 ft. in length and 108 ft. wide, and a number 
of smaller galleries ; these. will be reserved entirely for 
the exhibition of paintings. One court will be occupied 
by the United States and one has been allotted to this 
country ; the other two are to be given to France and 
Germany. The clear width of the nave and transept 
will be 60 ft., as galleries 20 ft. in width and 24 ft. 


above the ground will be constructed on either side ; 
the ground floor of the main passages will be de- 
vote 


to —, and the walls at this level, as well 
as that of the galleries, will be utilised for mural 
paintings and sculptured reliefs ; space will also be 


found near the dome for several small picture gal- 
leries. Running around the exterior of the building 
will be galleries 36 ft. in width, in front of which is a 
continuous colonnaded promenade. The interior will 
be lighted throughout by skylights, and it should be 
mentioned that the various courts will be completed 
ready for hanging pictures, all necessary decoration 
and shading being provided by the Exhibition autho- 
rities. There will be four main entrances to this Art 
Building, each entrance being so treated as to add to 
the architectural effect of the structure; the floor 
level is fixed at such a height as to allow of the intro- 
duction of a broad flight of steps at each entrance. 
The wall of the colonnade running round the building 
will be decorated with mural paintings that will con- 
stitute exhibits, and the exterior frieze, as well as the 
main entrances, are ornamented with sculpture and 
portraits in bas-relief of the old masters, 

The greatest care has been exercised by Mr. Burn- 
ham, the Chief of Construction, in making this building 
fireproof. No woodwork, excepting that of the panel- 
lings and internal fittings of the courts, will be ex- 

sed. The framework upon which the architectural 
effects will be carried is, of course, of timber; but 
this will be so completely embedded in the cement 
that forms the exterior walls, that no danger may be 
apprehended. The structure itself is essentially a 

iece of engineering work ; all the main walls are of 
Prick, and the roof, galleries, floor, and dome are of 
steel ; the floors will consist of brick arches turned be- 
tween the steel girders. In fact, although this build- 
ing is unfortunately to be temporary like all the others 
in Jackson Park, as much care is being taken in the 
construction as will be exercised in building the per- 
manent Art Palace, which is to grace the lake front 
park and constitute the future art museum of Chicago. 

The Gallery of Fine Arts is beautifully situated 
with its south front facing the small lake above men- 
tioned ; it will be separated from this by balustraded 
terraces, and a monumental stairway will lead to the 
water level and to boat landings that will be con- 
structed there. The north front of the building will 
face an extensive lawn, beyond which will be the 
group of State buildings. To the east and west of the 
main building are to be constructed some one-storied 
annexes, which will also contain picture galleries. 
The design of these isolated structures, which are to 
be 200 ft. long and 120 ft. wide, will harmonise with 
that of the main building. The ground in the imme- 
diate neighbourhood of the Art Section will be orna- 
mented with groups of statuary, chiefly reproductions 
from classic and from modern art. The estimated 
cost of the main building is 120,000/. ; the architect is 
Mr. C. B. Atwood. 








WATER-SOFTENING PLANT AT 
SOUTHAMPTON. 
Previous to 1887 the Corporation of Southampton 
supplied water to a population of 63,500 persons within 
the municipal limits, the average daily amount in the 
three years preceding and including 1887, being 
2,890,000 gallons a day, of which 187,000 were for trade 
and manufacturing purposes. This was obtained from 
the River Itchen, and was far from being satisfactory. 
A new source was, therefore, sought, a was obtained 
by tapping the chalk at Otterbourne, where a large 
well was completed, from which an abundant su ply 
has since been obtained. As in all cases in which 
water is derived from the chalk, the supply was very 
hard, marking 18 deg. on the Clark scale. It was 
therefore, determined to subject it to a softening pro- 
cess immediately it was raised, and thus save the 
townspeople the expense and annoyance which attend 
the use of hard water. The lime process, originally 
patented by Clark, was selected ; indeed, there is 
practically no other. As most people are aware, this 
process consists in adding lime water (a solution of 
hydrate of lime, CaO) to the water to be treated. The 
hydrate of lime combines with the carbonic acid in 
the water, and the carbonate of lime is precipitated 
in insoluble crystals. Although the process is very 
simple in itself, it is difficult to carry out, on account 
of the trouble of separating the carbonate from 
the water, and many different apparatus have been 
devised to accomplish this end. The one adopted in 
this case, which is, we believe, the largest and most 
successful example of water softening in this country, 
is that known as the Atkins apparatus. So effectual 
is it at Southampton that it reduces the hardness from 
18 deg. to 6 deg. for a cost of .225d. per 1000 gallons. 
From every gallon of water there is precipitated 
12.78 grains of carbonate of lime ; from the aggregate 
of 2,000,000 gallons per day this amounts to 14 tons 
of carbonate, to which must be added 4 ton of lime used 
in the process. If this had to be precipitated by soap 
in the houses of the users, it would require some 10 
tons of soap to accomplish. Of course, is is only the 
water used in washing clothes that is completely 
softened in domestic operations. As pointed out 
by the Right Hon. Lyon Playfair to the Royal 
Commission on the Pollution of aa a@ man never 


a small quantity of water into his hands and makes it 
into a lather, with which he cleanses the skin, using 
the mass of water for rinsing purposes only. By this 
device he avoids the necessity of first getting the lime 
out of the entire basinful, and in time forgets the water 
ishard. It is only when a stranger, from a soft water 
district, comes to stay with him, and complains of his 
inability to wash thoroughly that he recognises what 
an extremely limited quantity of water suffices for his 
own ablutions. In most domestic operations, such as 
scrubbing and scouring and the like, a similar process 
is followed, and thus the immense outlay on soap and 
soda which would otherwise be necessitated, is avoided, 
although probably with some reduction in cleanliness. 

The works at Southampton were laid out by the 
water works engineer, Mr. W. Matthews, to deal 
with 2,000,000 gallons a day, with easy facility of 
extension to 3,000,000 gallons. The analysis of the 
water, before and after softening, is given in the 
annexed Table by Dr. P. F. Frankland : 


Analyses of Southampton Water before and after Softening. 
General Sanitary Analysis. 


Unsoftened. Softened. 








Total solid matters... 31.69 14.07 
Organic carbon 024 021 
- nitrogen -012 -013 
Ammonia... ~ n- 005 C04 
Nitrogen, as nitrates and 
nitrites... OE ee 365 381 
Total combined nitrogen ... 381 397 
Chlorine a An 1.6 1.6 
Temporary 23.0 5.6 
Hardness | Bermanent 2.7 3.0 
Total 25.7 8.6 
Mineral Analysis. 
Silica (SiO,.) ... as es 1.02 04 
Oxide of iron and alumina 
(FeO, and Al,O3) 14 P| 
Lime ing “a i“ 14.53 4.42 
Magnesia (MgO) ... 25 .28 
Soda (Na,0)... as 1.21 L123 
Sulphuric acid (SO;) .39 45 
Nitric acid (N.O;) ... 1.41 1.47 
Chlorine (C}) es sss .60 1.60 
Carbonic acid (CO,) calcu- 
lated from the carbonates 
of lime and magnesia 10.64 2.64 
31.19 13.03 
Less oxygen — equivalent 
of chlorine... Gs = .36 36 
Total solid residue 30.83 12 67 
Carbonate of lime (CaCO3) 23:93 5.67 
Carbonate of magnesia 
(MgCO,) ... te Wa 21 .29 


N.B.—These results may be converted into grains per 
imperial gallon by multiplying the figures in the Table 
by 7, and then moving the decimal point one place to the 
left. 'Thesame operation transforms the above hardness 
into degrees of hardness on Clark’s scale. 

The plant is illustrated in our two-page plate, and 
also on pages 317 and 324. The softening apparatus is 
erected next to the pumping engines, which, if they 
were shown, would be to the left of Fig. 1 (two-page 
som The water from the well is delivered into the 
arge main which runs from end to end of Fig. 1, ina 
subway which passes under the mechanics’ shop, the 
filter house, the softening cistern, and the mixing 
house. We will first rapidly follow the course of this: 
water through the various apparatus, and then deal, 
in more detail, with the individual appliances. The 
hard water main rises vertically at itsextremity, and 
ends within the mixer (Figs. 1 and 2), which is a 
round-ended tank containing several batiing plates 
which oblige the water to follow a devions course. 
Over the mixer there is a gangway which stretches the 
length of the softening cistern, and enables the man 
in charge to follow his duties without going out- 
side the ae Concurrently with the hard 
water there is delivered to the mixer about 10 
per cent, of lime water, and the two are in- 
timately commingled before they enter the weir- 
like trough which extends nearly the entire 
width of the softening cistern. Over the lip of this 
trough the water falls in a small cascade to commence 
its passage through the cistern. This is made of con- 
siderable dimensions, because, although the precipita- 
tion of the carbonate of lime commences very rapidly, 
it is some considerable time before the process is com- 
plete, the operation proceeding sluggishly towards 
the end. 

At the other end of the cistern the water, now full 
of milky turbidity, enters the filters. There are ten 
of these having direct inlets from the softening 
cistern, and three others served by the pipe ing 
under the floor of the filter-house in Fig. 1. There is 
also space left for the erection of seven more filters 
should the extension of Southampton demand them. 
In the filters the carbonate of lime is deposited on the 
cloths, while the clear and soft water flows into the 
large main shown in Fig. 2. This is connected to the 








washes his hands in a basin of hard water, He takes 


suctions of the forcing pumps which deliver the water 
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to an elevated service reservoir, from which it flows by 
gravitation into the town. 

Having thus traced the general process, we will turn 
to the details. The quicklime is obtained by burning 
the chalk dug from a quarry which has been opened 
close to the pumping station. Itis brought in by a 
small tramway (Figs. 2 and 3), and is slaked to 
cream of lime, that is a mixture about the con- 
sistency of cream. 
mills in which the lime and water are mechanically 
stirred together. The ‘‘cream” flows from these 
mills into a storage cistern (Figs. 2 and 3). From 
this it is pumped to the two lime-water cylinders 
(Figs. 1, 2, 3, 6, 7, and 8), in which the saturated solu- 
tion of lime, or lime water, is prepared. Pure water 
will take up only a small quantity of lime in solu- 
tion (88 grains to the gallon), and hence a compara- 
tively large quantity of lime water, about 10 per 
cent. of the quantity of water to be treated, has 
to be prepared. From the soft water pressure 
main a branch is brought back to a supply cistern 
(Figs. 6 and 7). From this a 5-in. pipe leads into 
each lime-water cylinder, its delivery being con- 
trolled by a ball valve. The soft water enters at the 
bottom of the cylinder (Fig. 1) and rising through the 
cream of lime, which is pumped in, is drawn off as 
lime water by the collecting pipes (Figs. 7 and 8) near 
the top. To insure complete mixing a rotating stirrer 
(Fig. 7) is occasionally set to work, driven from the 
engine in the mechanics’ shop through the line shaft 
along the side of the building (Fig. 2). The outlet 
pipe from each lime-water cylinder is fitted with 
two valves. One is used in ordinary daily work to shut 
off the supply when required. The other is a regu- 
lating valve, and is set in the first instance to give the 
proportion of lime water which a test, easily made, 
shows is required to effect the removal of the tem- 
porary hardness of the water. The permanent hardness, 
that caused by the sulphates of lime and magnesia, 
cannot be reduced by lime water. It will be seen from 
the plan that there are-two cylinders in place, and that 
space is provided for two others. 

As already stated, the lime water and the hard 
water mect in the mixer, and after passing the baffle 
plates flow through the distributor to the softening 
cistern, and from that to the filters (Figs. 9 and 10). 
Each filter is complete in itself, with inlet, outlet, 
waste, &c., all the handles of the valves being grouped 
together, so that the attendant can manipulate them 
without moving from one position. The filtering of the 
treated water is a difficult matter, asthe deposit isso fine 
and close that it clogs the filtering material with great 
rapidity. It is necessary it should be removed at 
very frequent intervals, for if not the process abso- 
lutely stops. A thin layer of carbonate is an advan- 
tage, as in itself it forms an almost ideal filter, its 
interstices being so fine that not a trace of turbidity 
can find its way through, but as it thickens the flow 
of water grows less and less until finally it ceases. It 
is therefore imperative that such a type of filter 
should be used as can be cleaned rapidly with little or 
no expense for Jabour. 

The Atkins filtering material is woven cloth, at 
least this is the foundation upon which is carried a 
fine layer of carbonate which does the actual work. 
The cloth is stretched over a disc of perforated zinc, 
which is applied to a plate of cast iron covered with 
radial and circumferential grooves, A number of 
these cast-iron circular plates, witha disc of zinc and 
cotton cloth applied to each side, are threaded on a 
hollow shaft (Fig. 9) and fixed in the filter tank 
(Fig. 10). Each circle of cloth is held in place at the 
periphery by a clip pa, apes round the cast-iron 
disc, and at the centre by a loose collar (Fig. 9) placed 
between the adjacent discs. The water finds its way 
through the cotton cloth and the perforated zinc, into 
the grooves, down which it runs, until it passes through 
a slot into a central hollow shaft. At the extremity of 
this shaft, outside the filter tank, there is a double 
branch, each part being commanded by a valve (Figs. 
10 and 11). One branch is a by-pass to the waste, while 
the other goes tothe soft water delivery main. 

Let us suppose a filter has been working some time 
and needs to be cleansed. The attendant, by means 
of the long lever at the top of the tank, closes the inlet 
valve (Figs. 1, 2, aud 9), and then opens the waste, this 
latter valve being kept open by the detent, which can 
be kicked out when required, as its tail comes up 
through the floor plates (Fig. 9). He then shuts the 
icamal to the soft water main, and opens the by-pass. 
All is now ready for the cleaning operations. By 
slackening the screw (Figs. 9 and 12) by which the 
hollow shaft is pinched up against a leather collar 
on the tank, the shaft is set free to be rotated by 
the spur and bevel gear shown in Fig. 9, and on the 
clutch being engaged, the shaft, with all the filter 
discs, commences to rotate. Water is then admitted 
to the spray pipes. The main spray pipe is shown to 
the right in Fig. 10, and from it there are branches as 
subsidiary pipes, situated between each pair of filter- 
ing discs. The spray pipe is carried in bearings, and 
by means of simple gearing not shown in the engrav- 
ings, it can be raised or lowered to deliver the jets 


This is done in two slaking| 





anywhere between the centre and periphery of the 
discs. As theselatter are in rotation, it follows that 
they are completely washed all over, and the carbonate 
is flushed down the waste. 

All is now ready for a return to work. The waste 
is closed and the inlet opened. Immediately the water 
pours through the cloth, and for the first minute or 
two some carbonate accompanies it and escapes through 
the by-pass. But rapidly a layer of deposit forms on 
the cloth, when the filtrate runs clear, and is diverted 
to the main, ready for distribution to the consumers. 

If we have made the description clear it will be 
seen at once that the process proceeds very nearly 
automatically. The labour involved is that required 
for cutting chalk; burning it in a kiln at the rate of 
half a ton a day ; emptying the kiln and tipping the 
quicklime into the slaking mills; and cleaning the 
thirteen filters, an operation that occurs, for each, 
every 6 or7 hours. The only material required, apart 
from the chalk, is the coal needed for the kiln, and 
this is not much, since, as we have stated, the entire 
cost for material and labour is less than a farthing vm 
1000 gallons, or two guineas per day. Since it has 
been testified by M. Soyer, the cordon bleu, as well as 
by Professor Clark, that in making tea with hard 
water an increased expenditure of 40 per cent. is re- 
quired, as compared with soft water, it is evident that in 
Southampton the cost of the softening process, includ- 
ing interest and amortisation, is covered many times 
over by the saving in the teapot. Putting the average 
weekly expenditure for tea per family at one shilling 
with hard water, and at eightpence with soft water, 
then Southampton will be the gainer by about two 
hundred pounds a week. Again, in Glasgow it is 
often asserted that the diminished expenditure on 
soap, consequent on the use of the soft Loch Katrine 
water, enables each housewife to save her water rate 
out of the washing-tub. It would be easy to multiply 
instances of other economies until the water rates 
would appear insignificant by contrast. The wonder 
is that so many towns bear the infliction of hard water 
with such patience. 

The cost of the softening plant at the Southampton 
Water Works was about 10,0007. It was erected under 
the superintendence of Mr. William Matthews by the 
Atkins Filter and Eng ineering Company, Limited, 
from the designs of Mr. Walter George Atkins, of 
34, Southampton-buildings, Chancery-lane, E.C. 





THE YEAR'S PRODUCTION OF STEEL IN 
BRITAIN. 

AccoRDING to a preliminary return just issued by 
Mr. J. Stephen Jeans, as secretary of the British Iron 
Trade Association, there has been a very decided fall- 
ing off in the production not only of raw material, 
but also of finished iron and steel. The production of 
Bessemer steel ingots is 18.5 per cent. less than in the 
previous year, the total having been 1,642,005 tons. 
On 1890 the decrease is still more marked. South 
Wales, the largest producing district, seems to have 
fared badly, the decrease there having been 24 per 
cent.; in Cumberland, 26.6 per cent.; Sheffield, 17.8 
per cent.; Cleveland, 16.7 per cent. ; Lancashire, 
Cheshire, Staffordshire, and Scotland, about 4 per 
cent. The decrease in acid steel is equal to 19 per 
cent., in basic steel 16.5 per cent. South Wales, 
which ‘‘pins its faith” by the acid process, turned 
out 449,481 tons. Cleveland made 4 tons by the 
basic process for every 3 tons by the acid process, 
and is the largest producer by the former method, 
The total make of the district is 356,209 tons. Shef- 
field, which turns out 241,388 tuns in all, only made 
43,865 tons by the basic process, and the other districts 
contributing to the make of basic, including Stafford- 
shire and Scotland, brought the total to 335,776 tons, 
which is only a fifth of the total output of Bessemer 
steel. Last year the proportion was about the same. 


There are 83 acid ae 25 basic converters, but only | 8" 


two-thirds were in use, and the production per acid 
converter in use was about 23,560 tons per annum, 
rather less than in the previous year, but more than 
was got from each basicconverter ; but Cleveland gets 
nearly 34,000 tons from each of its basic converters. 
From each acid converter South Wales gets over 23,000 
tons, Cleveland 30,000 tons, Sheffield 14,000 tons, 
Cumberland 43,000 tons, Lancashire and Cheshire 
24,299 tons. 

It is interesting to note that of the steel ingots pro- 
duced, 40 per cent. were made into rails, whereas last 
year over 50 per cent. were thus used, so that there is 
even a —— decrease in steel rails proportionately 
speaking than in ingots, for in 1891 there were only 
662,676 tons of rails rolled against 1,019,606 tons in 
the previous year, a decrease equal to 35 per 
cent. The decrease is greatest in Cumberland, where 
the output is less than half, in Wales the total 
is 41 per cent. less, and in Cleveland it is threc- 
fourths what it was in the preceding year. If 10 
per cent. less of the steel made was used for rails, 
clearly there must have been an increase under other 
heads, and amongst these may be noted merchant 
bars, of which 210,710 tons were made, more than 





half in South Wales, the increase being nearly 16 per 
cent., while the make of tyres has increased by 90 per 
cent. to 49,298 tons. The result of the lesser quantity 
of billets and blooms taken by America is a decrease 
of 31 per cent. to 213,443 tons. For a like reason the 
make of tin bars has decreased to one-fourth the 
make of the previous year, being now 18,326 tons. 
Of other manufactures plates stand about the same 
as a year ago, 66,605 tons having been produced, so 
also with castings, which stand at 6738 tons —a 
result of the shipbuilding and engineering works 
having been steadily employed. Of sleepers consider- 
ably less than half have to made— 18,825 tons ; and 
a like result is brought out in the case of fishplates. 
In these figures Scotland is not included, but the 
results are proportionately correct for the v-hole 
kingdom. 

Glancing now at the figures for open-hearth steel, in 
which Scotland and the north-east coast excel, we 
note a decrease of only 3 per cent., the total produc- 
tion having been 1,514,538 tons. This is still above 
the total of 1889 by 6 per cent. Scotland, which 
turned out a third of this, has a decrease of but 1.3 per 
cent., while Cleveland, which has credit for another 
third, has a decrease of 64 per cent. Wales, with an 
output of 255,719 tons, has a decrease of 10 per cent., 
and Lancashire of about 4 per cent., while Sheffield 
and Leeds have increased their make by about 7 per 
cent., and Staffordshire by 12.3 per cent. The pro- 
portion of basic to acid is about the same as in the pre- 
vious year—1 to 14 tons. Wales and Staffordshire con- 
tinue the chief producers by the basic open-hearth 
process, but in Lancashire and Cumberland they last 
year found successful competitors; Scotland and 
Cleveland have produced a lesser quantity. The pro- 
duction per furnace in the case of the acid process is 
considerably greater this year than in the previous 
year, but less in the case of basic steel. 

The production of pig iron last year was 7,228,496 
tons, against 7,875,130 tonsin 1890. This shows a de- 
crease for 1891 of 646,634 tons, or over 8 per cent, In 
1890 the decline, compared with the preceding year, was 
not quite 44 per cent. The output of the second half- 
year of 1891 was 200,000 tons less than in the first six 
months of the year, thus showing the gradual falling 
off in the iron trade. Of the total production of pig 
iron in 1891, 3,777,544 tons are returned as forge and 
foundry pig, against 3,942,308 tons in 1890 ; 3,301,733 
tons as Bessemer pig, against 3,737,792 tons; and 
149,219 tons as spiegeleisen and ferro-manganese, 
against 195,038 tons. There was a satisfactory de- 
cline in stocks of pigirop. Stocks in makers’ yards 
and warrant stores on December 31, 1891, were 
1,292,277 tons, against 1,393,041 tons at the corre- 
sponding date in 1890, the decline being thus 100,764 
tons, or over 7 per cent. 





LAUNCHES AND TRIAL TRIPS. 

THE new steamship, the Prince Abbas, the second of 
three steel screw steamers of 2000 tons building by Messrs. 
R. Napier and Sons for the administration of the Khedivial 
Steam Packet Service, Egypt, has just completed her 
official trials with most satisfactory results, the speeds of 
14 and 16 knots having been attained with 15 per cent. 
less than the contract consumption. These vessels have 
been specially designed for a fast mail and passenger 
service, and are intended to run between Alexandria, 
Athens, and Constantinople. The general dimensions 
are: Length, 3C0 ft. ; breadth, 37 ft. ; depth, 26 ft. 3in. 
The machinery consists of a set of triple-expansion 
engines with four single-ended boilers. Accommodation 
is provided for seventy first and forty second-class pas- 
sengers. 


Messrs. Caird and Co., Greenock, on Saturday, 27th 
ult., launched for the P. and O. Company the steel 
steamer Himalaya, the largest steamer yet built at 
Greenock. The dimensions of the Himalayaare: Length, 
466 ft. ; breadth, 52 ft.; depth, 374 ft.; and of 7000 tons 
oss. The builders will supply triple-expansion engines 
Indicating 10,000 horse-power, capable of driving the 
vessel 18 knots at sea. These engines are the largest 
ever constructed at Greenock for an ocean-going steamer. 
There will be three double-ended and three single-ended 
boilers, and twenty furnaces fitted with Howden’s system 
of forced draught. The vessel has a full poop and top- 
gallant forecastle, with long bridge-house amidships, and 
she will be rigged with four pole masts, carrying fore-and- 
aft canvas, There are four decks, and excellent accom- 
modation for first and second saloon passengers, while 
the main saloon is 60 ft. in length by the entire width 
of the vessel, and capable of dining 206 passengers. 








The second-class cruiser Spartan, built at Elswick and 
engined by Messrs. Maudslay, Sons, and Co., underwent 
her four hours’ contract trial under forced draught on 
Thursday, the 3rd inst., off Plymouth, with highly satis- 
factory results. A fresh easterly wind was blowing 
estimated at a force of from 6 to 7 by Beaufort scale, but, 
although the spray washed over the funnel, the Spartan 
maintained an average speed of 20.44 knots—the highest 
attained as yet by any vessel of the same class. The 
engines developed 9208. horse-power, the contract being 
9000, although only .92 in. of water pressure was em- 
ployed. The only other vessel that has beaten this record 
on trial is the first-class cruiser Edgar, which, with 
greater horse-power, averaged a speed of 20.97 knots, 
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30.5-CENTIMETRE (12.01 IN.) CAST-IRON HOWITZER. 
CONSTRUCTED AT THE FABRICA DE TRUBIA, SPAIN. — 
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We illustrate above a 12-in. cast-iron built-up | 
howitzer, designed by Lieut.-Colonel S, Ordonez, 
of the Spanish artillery, which has recently been 
tested at the butt-proof of the Artilleria Fabrica de 
Trubia, Detall, Spain, and at the port of Gijon, giving 
satisfactory results. The engraving, Fig. 1, shows the 
general construction of the gun, and the gearing for 
training and elevating it. As is shown by Fig. 3, the 
breech of the gun is built up of steel rings shrunk on 
over the cast-iron A tube, while the breech mechanism 
is on the interrupted screw principle. Fig. 4 shows 
the mechanism, and Fig. 5 the rifling. We tabulate 
the principal dimensions of the gun : 

30.5 cm. (12.01 in.) Cast-Iron Built-up Howitzer. 


Calibre ... ois .. 805mm. 12.01 in. 
Weight of the howitzer 14,500 kg. 14.27 — 
et 5 cal. 


Length of the bore 12.5 cal. 12. 
Preponderance with 

breech screw ... a) aie 132.3 Ib. 
Weight of the charge ... 35 ,, 77.16 ,, 
Density Pm cs 70 .70 
Volume of the chamber 50dm.3 3051 cub. in. 
Weight of the projectile 275 kg. 606.3 Ib. 
Tnitial velocity ... .. 344m. 1129 ft. 

» energy ... ... 1660 m. tons 5360 foot-tons 
Normal pressure ... 1700 kgom?. 10.79 tons per sq. in. 
Range for 45deg. ... 9800m. 10,717 yards 
Number of grooves 48 48 


Equation of the rectified parabola, which com- 
mences with one turn in 50 calibres, and ends with one 
turn in 25, 

y=0.0000 10097 2? + 0.06283 x. 
Elastic tangential resist- 

ance of the howitzer 1700kgcem? 10.7 tonsper sq. in. 

This howitzer was tested at Gijon, where thirty- 
five rounds were fired. Different powders were em- 
ployed, but that adopted for the howitzer was the 
German powder E. 8, T., and the weight of the charge 
35 kilogrammes (77.161 lb.). With this charge the 
pressure in the bore was 1700 kilogrammes for cm.’ 
(10.79 tons per square inch), the initial velocity 
270 metres (1250 ft.), and the range with this velocity 
and 45 deg. was 9914 metres, 10,840 yards. The time 
of flight was 47 seconds. The carriage is so con- 
structed as to admit of the howitzer being fired at 
an angle of 60 deg., but the trials in this last ccndition 
have not yet been made. The accuracy of the fire was 
remarkably good. 





Port ApELatpE.—A dredger was employed last year at 
Port Adelaide in deepening the channel, and has been 
working between Nos. 2 and 5 light beacons, dredging to 
23 ft. at low water for a width of 250ft. A Priestman 
crane has been engaged deepening the channel above the 
Gervois Bridge from the Corporation wharf to the entrance 
to the Port Adelaide Canal. When the channel is com- 
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pleted there will be a depth of 13 ft. at low water for a; the channel for the whole distance from the Gulf to the 
width of 100 ft. The balance on June 30, 1891, to the | inner harbour will be deepened so as to give not less than 
credit of a loan for the deepening and improvement of | 23 ft. a ordinary low water, or about 31 ft. at high 
Port Adelaide was 49,034. 4s. 6d. In about two years ' water, 
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PUNCHING AND SHEARING MACHINE. 
CONSTRUCTED BY THE SOUTHGATE ENGINEERING COMPANY. 
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THE punching and shearing machine illustrated 
above was designed and constructed by the South- 
gate Engineering Company, near London. The gear is 
all of the double helical form, strong and yet noiseless 
in working. The punching gap is 30 in. deep, so that 
it can punch a hole in the centre of a plate 5 ft. wide. 
The lift is 33 in., and the main shaft is of steel and of 
large dimensions. All bearings are bushed, above 
and below, with gun-metal. There is a bearing in 
centre, directly above the angle shears, and the parts 
that make up the angle cutting arrangement are all of 
steel and of extra strong proportions. It is made to 
carry a crane in the centre, the supporting seats of 
which are shown in the engraving. e machine 
generally gives the impression of great strength, 
compactness, and adaptability to the work it has to 
perform. 





PETROLEUM ENGINES. 

THE ordinary meeting of the Institution of Civil Engi- 
neers, held on Tuesday, March 8, the President, Mr. 
George Berkley, being in the chair, was occupied by the 
reading, and in part discussion, of a paper on ‘* Petroleum 
_— by Professor W. C. Unwin, F.R.S., M. Inst. 


During the Royal Agricultural Society’s Show at Ply- 
mouth in 1889 the author tested explosion motors worked 











with petroleum. The engine of Messrs. Priestman 
Brothers was the only one at that time capable of burn- 
ing a really safe oil, and which had stood the test of prac- 
tical working in the hands of various users of power. The 


tests showed that the engine worked with a very high. 


thermodynamic efficiency. Recently the author had had 
fuller opportunities for experimenting with this engine, 
and as the results showed that it worked with remarkable 
economy, the experiments seemed to be important enough 
to be placed before the Institution. 

Liquid fuel had been used-(1) in place of coal to 
generate steam ; (2) in spirit or naphtha engines in which 
the oil was employed both as fuel and working agent ; (3) 
as oil vapour to be exploded in internal furnace engines ; 
(4) converted into oil gas at high temperature to be 
similarly used. In the author’s opinion there was no 
clear evidence that in this country steam could be pro- 
duced as cheaply from oil as from coal. _— or naphtha 
engines required a description of oil which was expensive 
and dangerous. In the production of oil gas there were 


| difficulties of cost. Hence if oil were to be used for gene- 


rating motive power, the method of vaporising it at low 
temperature, mixing it with air and exploding it in an 
internal furnace engine, offered the —— vantages. 
But in Le cape the oil practical difficulty arose out of 
the complex constitution of the liquid. aporised in 
bulk a comparatively useless residue was formed; 
vaporised in small quantities on hot surfaces tarry =. 
ducts were produ which clogged the engine. In a 
petroleum engine, in which the fuel was introduced into 


the cylinder without the loss involved in working a gas 
producer, the thermodynamic efficiency might be —— 
to be more than double that of a steam engine and boiler. 

The author gave a short account of the earlier petroleum 
engines, and then described the Priestman engine. In 
this a jet of oil, controlled by the governor, and a current 
of air, were mixed in a spraying nozzle, which reduced 
the oil to very fine particles. e mixed air and spray 
were received in a vaperising chamber, heated by a jacket 
through which the exhaust of the engine passed. Durin 
the suction stroke an additional air supply, also regula 
bd the governor, entered the vaporiser, and drove forward 
the charge into the cylinder. The charge was com- 
pressed, ignited by an electric spark, expanded doing 
work, and finally was exhausted, the cycle being the same 
as in the Otto gas engine. 

Trials of a5 Horse-Power Priestman Engine.—This was 
a horizontal engine with cylinder 84 in. in diameter, and 
12 in. length of stroke, making normally 200 revolutions 
per minute. Thecylinder was water-jacketed. Thermo- 
meters were placed in the inlet and outlet of the jacket, 
in the outlet from the vaporising chamber and in the 
exhaust. Indicator diagrams were taken every fifteen 
minutes. A rope friction-brake wasemployed. Two oils 
were used, respectively of Russian and American origin. 
The air was measured by an anemometer. 
- cin more important results were given in the following 

able: 





Trial V. Trial I. | Trial (Trial II.) Trial 
Full Full IV. Full) Half Ill. 
Power. | Power. Power. | Power. | Light. 





. Day- | Russo- | Russo- Russo- Russo 
Oil used .. { ligh lene lene lene lene 
Brake horse-power 7.722 6.765 6.882 3.62 
Indicated . 9.369} 7.408 8.332 4.706 0.889 


Mechanicalefficiency’ 0.824| 0.91 | 0.826| 0.769 
Oil used per brake 





'H.P., hourlb. .. 0.842] 0.946 0.988 1.381 
Oil used per I.H.P., 

hour lb. .. es 0.694 0.864 0.816 1.063 5.734 
Pounds of air per 

pound of oil eo| 83.4 $1.7 43.2 21.7 10.1 
Mean — pres- 

sure, lb. per sq. in. 151.4 134,3 128.5 48.5 9.6 
Mean compression, 

Ib. per sq. in. --| 35.0 27.6 26.0 14.8 6.0 
Mean terminal, Ib. 

persq.in...  ..! (85.4 23.7 25.5 15.6 


To compare the fuel consumption with that of a steam 
engine, 1 lb. of oil might be taken as equivalent toa 
1} lb. of coal. Then the consumption in the oil engine 
was equivalent in Trials I., IV., and V., to 1.18 lb., 
1.23 lb., and 1.02 Ib. of coal per brake horse-power per 
hour. The author believed that this was a remarkable 
thermodynamic result. The lowest known consumption 
of steam in steam engines was 1.245 lb. per indicated 
horse-power per hour, in a large triple Sulzer engine, 
This would correspond to 1.61 lb. of coal per brake horse- 
power per hour. 

The oils used were analysed by Mr. C. J. Wilson. 
From these analyses, and the observations in Trial IV., 
the following values of the expenditure of heat were 
obtained : 


Per cent, 

Useful work at brake... poe a 13.31 
Engine friction... nis yet ie 2.81 
Heat shown on indicator diagram _... 16.12 
Rejected in jacket water... ee st 47.54 
xe exhaust gases oe aad 26.72 
Radiation and unaccounted for... ia 9.61 
Total ... Ps : 99.99 


The author compared the cost of working of the oil 
engine with that of steam and of gas engines. 

Applications of the Oil Engine.—On occasions when 
the author had had one of these engines under observa- 
tion, it had been started without difficulty, and worked 
without any hitch. It appeared to require little more 
attention than a gas engine, and had been adopted as a 
motor for a great variety of purposes. Amongst these 
the following — applications might be mentioned : 

Oil engines had been construc for pumping, the 
— being driven by gearing. Such an —— 
could be adopted conveniently in mines. As a5 horse- 
power engine only required about 50 Ib. of oil per day, 
the pat of bringing fuel to the engine was inconsider- 
able. Such a pump might be substituted for one worked 
by compressed air, being more efficient and as easily 
Pp at any working point. 
In country districts a dynamo driven by an oil engine, 
and used to charge accumulators, was a very convenient 
arrangement for electric lighting. The dynamo was 
fixed on the engine bedplate and driven by a belt, As 
there were no missed explosions the speed was very 


r. 

r. A. L. Steavenson, of Durham, had used an oil 
engine for working rock drills. The engine and drillin 
machine were on one frame on wheels. The position o 
the drill. could be altered to cover a rock face 10 ft. high 
by 14 ft. wide. These machines in the Cleveland district 
drilled seventy holes in the shift of eight hours, yielding 
150 tons of rock per day. e@ only expense was the 
cost of oil, amounting to 2s. 6d. per day, and the usual 
repairs. 

A very important application of the oil —_ was to 
work air compressors for fog signalling at lighthouses. 
The oil engine was first u for this purpose by the 
Northern Lighthouse Board, on the recommendation of 
Mr. D. A. Stevenson. It had since been adopted for the 





same purpose in England, Ireland, and Norway. At 





322 


ENGINEERING. 





{Marcu 11, 1892. 








Point of Ayr and at Corsewall, each installation con- 
sisted of three 5 horse-power Priestman engines with com- 
pressors, Two were used in signalling and the third was 
in reserve. The air was compressed into a receiver at a 
pressure of 40 lb. per square inch. From this pipes 1 
to the trumpet house. Particulars were also given of the 
installations at Dungeness and at Ox6. 

Another application of the oil engine was to drive 
launches i barges. The small weight of fuel to be 
carried, the automatic feeding, the little attention 
required, and the short time in which the engine 
could be started, were great advantages. Vertical 
double-cylinder high-speed engines were used. As the 
engine was not constructed to reverse, an ingenious form 
of friction reversing clutch was used. Going ahead, the 
engine and apy were coupled direct, and the clutch 
was virtually a solid coupling. Going astern, the engine 
drove the — through gearing, and engine and pro- 
pe’ler revolved in opposite directions. A single hand- 
wheel operated the clutch. ‘Two barges had been built 
for the Manchester Ship Canal, each worked by a 
10 horse-power petroleum engine. These plied on the 
Bridgewater Canal, a distance of 19 miles. The barges 
were 70 ft. long and 14 ft. beam. The average time for 
the journey was 5} hours, and the oil consumed 14 pints. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Very little business was 
done in the pig-iron warrant market last Thursday fore- 
noon, but prices continued to be firm. As there was some 
uncertainty as to how the labour troubles might go in the 
south, those brokers who were oversold in Cleveland and 
hematite iron, conceded a few coppers more than they 
were disposed to yield the pr ing afternoon. The 
former rose 6d. in price, and the latter 34d. Scotch iron 
was neglected, but holders seemed to be rather willing 
sellers at 41s. per ton—being a reduction of 2d. on the 
closing price of the previous day. The firmness of the 
forenoon market was emphasised in the afternoon, and 
towards the close Cleveland iron was quoted, first at 
37s. 3d. three months, and immediately afterwards at the 
same price for cash. Hematite iron was also very firm 
at 47s, 1d. per ton one month, and 46s, 11d. cash. The 
stiffness was very much due to the fact that there were 
several buyers about, and practically no sellers. Just 
before the close some 10,000 tons of Scotch iron were done 
at 41s, cash, 41s. cash in eight days, and 41s. 44d. one 
month. The market was very firm at the finish, when 
the closing price; were—Scotch iron, 41s. 3d. per ton; 
Cleveland, 37s.; hematite iron, 46s. 10d. per ton. There 
was a partial reaction in the prices of warrant iron 
on Friday forenoon, from the upward movement 
that set in during the closing weeks of last month. 
Only a small amount of business at one month was done 
in Scotch iron in the afternoon, and values lost 24d. 
of the previous advance of ls. ld. per ton. Hema- 
tite iron had a severe drop of 8d. per ton of the rise of 
1s. 10d. during the two weeks. Cleveland iron lost 94d. 
on the day. These reductions in price showed the hollow- 
ness of the recent advances. The closing settlement 
wrices were—Scotch iron, 40s. 104d. per ton ; Cleveland, 
6s. 14d.; hematite iron, 46s, 14d. per ton. Nearly 
10,000 tons of iron changed hands during the day. There 
was a further sharp reaction in the warrant market on 
Monday forenoon, when the sales of Cleveland and 
hematite iron amounted to probably some 20,000 
tons, the former dropping 8d. from Friday’s close, 
and the latter also Ad. per ton. Sales were made 
= those who bought last week in anticipation 
of a strike in Durham. Some lots of Cleveland were sold 
at 35s. 1d. = ton over the year, but with earlier de- 
livery in sellers’ option on one day’s notice given. Scotch 
iron was not dealt in, and sellers lowered their prices 9d. 
a ton. At the afternoon meeting of the ‘‘ring” a 

rge amount of business was also done, and prices gave 
way stillfurther. In hematite iron 10,000 tons changed 
hands at 45s. one month, with a plant. Sellers for 
cash were 45s. 34d., and business for a month was 
also done at 45s. 5d. per ton. Cleveland was done 
down to 35s. 3d. cash, and 35s. 64d. one month. 
Scotch iron was again quite neglected. The settle- 
ment prices at the close were—Scotch iron, 40s. 3d. 
per ton; Cleveland, 35s. 444.; hematite iron, 45s. 3d. 
per ton. At Tuesday's market all classes of warrants 
continued to decline in price under realisations and free 
‘* bear” hammering. ematite iron was ‘‘ set upon” in 
the forenoon by a strong “‘ bear” house which seemed to 


be bent on forcing the price down in order to weaken the | j, 


position of the London syndicate, for as hematite iron 
declines in price Scotch naturally droops in sympathy. 
Trading was moderately active, and at the opening the 
tone was rather firmer; but before the close Cleveland 
had receded and hematite iron also 2d. per ton. Scotch 
was quoted 4d. per ton cheaper. In the course of the 
afternoon the price of hematite iron was forced down to 
45s. per ton, from which point there was a smart recovery 
to 45s. 5d. cash, on “ bear” covering. Cleveland also 
rallied to 35s. 6d. and Scotch to 40s. 6d. in sympathy 
with the movements in hematite iron. The closing 
settlement prices were — Scotch iron, 40s. 3d. per 
ton; Cleveland, 35s. 6d.; hematite iron, 45s. 4\a. 
per ton. There was renewed animation in the warrant 
market this forenoon. The more threatening position in 
the coal trade difficulty, together with reports of furnaces 
being blown out in the south, led to the closing of some 
oversold accounts in hematite iron, and the price expe- 
rienced asharp advance. Some 20,000 tons changed hands. 
Cleveland was also firmer and more active. One lot of 
Scotch iron realised 40s. 74d. cash. Scotch made a gain 
of 1d. on last night’s closing price, and the gain on Cleve- 
land and hematite iron was 8$d. and 74d. respectively, 





Business was fairly activein the afternoon, when quotations 
fluctuated considerably. Hematite iron was done at from 
46s. 2d. down to 45s. 114d. per ton one month, and 45s, 11d. 
cash down to 45s. 9d. sellers. Cleveland changed hands at 


ed | from 36s. 14d. one month to 36s., and at 35s. 11d. to 35s. 9d 


cash. Scotch iron was quoted at 40s. 74d. per ton sellers, 
but no business was done. The following area few of the 
prices of special brands of makers’ iron: Clyde, 48s. per 
ton; Gartsherrie, 50s.; Summerlee and Langloan, 51s. ; 
Calder, 52s. ; Coltness, 52s. 6d. ; Glengarnock (ship 

at Ardrossan), 51s.; Shotts (shipped at Leith), 52s, ; 
Carron (ship at Grangemouth), 55s. 6d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 3474 tons, as com with 2880 tons 
in the corresponding week of last year. They in- 
eluded 112 tons for the United States, 230 tons for India, 
206 tons for Australia, 330 tons for Italy, 28( tons for 
meng, 131 tons for Belgium, 170 tons for Spain and 
Portugal, smaller quantities for other countries, and 
1670 tons coastwise. There are still 78 blast furnaces in 
actual operation, as compared with 20 at this time last 
year. Ordinary iron is being made by 47, 25 are working 
on hematite ore, and six are making basic iron. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 498,563 tons yesterday afternoon, 
against 501,112 tons yesterday week, thus showing a 
decrease for the week amounting to 2549 tons. 


Imports of Spanish Iron Ore at the Clyde.—The imports 
of Spanish iron ore at the ports of Greenock, Port-Glas- 
gow, Bowling, and Glasgow during the month of Feb- 
ruary, were like those of the previous month, very heavy. 

here arrived 31 vessels of 44,684 tons, being an increase 
of 31,114 tons over that for February last year (strike 
period), and of 3990 tons over that for February, 1890. 
On the two months the imports, 93,065 tons, were 78,555 
tons over those for the same period last year, and 24,449 
tons over that for the two months in 1890. During the 
past five months there is an increase in the imports to 
the extent of 115,950 tons over the same five months a 
year ago, during which the blast furnacemen’s strike ex- 
tended. The returns are: 


Month. Two Months. 

Vessels. Tons. Vessels. Tons. 

1892 ... 31 44,084 63 93,065 
1... 9 9,970 14 14,510 
1890 ... 28 40,094 47 68,616 
1889 ... 17 25,530 37 57,244 
1888 . 22 31,068 57 75,206 


Coal Trade.—In the Scotch coal trade a good business 
has been doing, the trade benefiting to a considerable 
extent by orders from Ireland. These have principally 
been for main coal, which has advanced the price to 
8s, 3d. for prompt shipment, the curious position of the 
market being that ell coal can still be had for 8s. 6d. to 
8s. 9d. The whole of the business doing, however, is 

urely for local consumption or for coastwise shipment, 

ut some good orders are being placed. As to business 
with the Continent, it is at a complete standstill, 
foreigners waiting until the Durham miners come to 
some determination as to what course they will adopt. 
While prices for prompt requirements are very stiff, 
masters are showing themselves willing to meet shippers 
as to terms for steamers about a fortnight. The outlook 
for the future, whether there be a strike or not, is not 
—7 cheering for the trade. Prices to-day may be quoted 
as follows: Main, 8s. 3d.; ell, 8s. 6d. to 8s. 9d.; splint, 
93.; and steam, 10s. 3d. to 10s,6d. There is some fear of 
difficulties in the Slamannan district owing to the action 
of the leaders of the miners, who are making arrange- 
ments, it is understood, to have the whole district 
picketed on Monday morning. 


More Shipbuilding Contracts. — Messrs. Love and 
Stewart, of Glasgow, Bo’ness, and Sweden, have placed 
an order with the Ardrossan Shipbuilding Company 
(Limited) for a new steel steamer of about 550 tons 
deadweight carrying capacity, with all the latest im- 
provements in machinery, and on a light draught, to 
meet the eens Sate of their pitwood busi- 
ness from Falkenberg and Halmsted to English east 
coast coal ports and tothe Forth. An order has been 
placed with a Dumbarton firm for a steel sailing ship of 
about 1200 tons register for Norwegian owners. Messrs. 
Gourlay Brothers and Co., Dundee, have received an 
order from Messrs. R. A. Mudie and Sons, of the same 
port, to build a steel screw steamer which will carry 
about 5500 tons deadweight. She is to be of the most 
modern type, and fitted with all conveniences, including 
an electric light installation. The steamer, which is to 
employed in the Eastern trade, will have a speed of 
over 10 knots per hour. It is expected that she will be 
ready for launching about the end of the year. 


Bridges of the Manchester Ship Canal.—An ordinary 
meeting of the Association of Students of the Institution 
of Civil Engineers was held in Glasgow on Monday night, 
at which a paper was gg) by E. G. Carey, Assoc. 
Memb. Inst. C.E., on ‘*The Superstructures of the 
Bridges of the Manchester Ship Canal,” as constructed in 
this city during the past three years by Sir William 
Arrol’s firm, r. Carey dealt with the railway viaducts, 
the road swing bridges, and the materials used throughout. 
An interesting discussion followed, in which several lead- 
ing authorities on the subjects in hand took part. A 
cordial vote of thanks was passed to Mr. Carey for his 
paper. 

Institution of Engineers and Shipbuilders—Graduates’ 
Section.—Tne fifth ordinary meeting of the Graduates’ 
Section of this Institution for session 1891-92, was held 
last night, Mr. John Sharp, } pore ce in the chair. 
Mr. Charles Lang’s paper on ‘‘ Auxiliary Machinery for 


Steamships” was discussed, and a vote of thanks awarded 
the writer. Mr. David R. Todd read a paper on ‘* The 





Design of Sectional Steam Boilers.” The paper was well 
ilustrated. A good discussion followed, at the close of 
which the author was awarded a vote of thanks. 


The New Glasgow Bridge.—For some time past the 
Clyde Trustees have been at loggerheads with the Bridge 
Trustees of the Glasgow Corporation regarding the design 
for the new Broomielaw Bridge, for the construction of 
which powers are being asked from Parliament by the 
last-named body. It was ae that if the bridge were 
built according to the accep’ were it would interfere 
with the navigation of the river, and the Clyde Trustees 
consequently threatened to oppose the Bill in Parliament. 
Conferences between committees of the two bodies have 
lately been held with the result that modifications in the 
design have been made which have met the difficulties of 
the Clyde Trustees. 


Edinburgh Tramways.—The Town Council of Edin- 
burgh have resolved, by a unanimous vote, to acquire the 
street tramways of that city, as at June 30 next, when 
the tramway company’s term of lease of twenty-one years 
will terminate. 


Clyde River Steamers.—During the ensuing coasting 
season on the river and Firth of Clyde there will be no 
fewer than twenty-three steamers running in connection 
with the three railway companies—from Helensburgh, 
Greenock, Gourock, and Ardrossan. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
William Jessop and Sons, Limited.—It is understood 
that the directors of this company will recommend a 
dividend for the past year of 30s. per share, or at the rate 
of 5 per cent. 


Large Gas Extensions at Halifax.—Mr. T. Codrington 
and Mr. E. P. Burd, inspectors of the Local Government 
Board, have conducted an inquiry at Halifax on an appli- 
cation by the Corporation for increased borrowing powers 
on account of the gas works. The sum sought to be 
obtained is 100,0002. Of this sum 17,656/. is for land 
needed for the work, 11,980/. for workshops, offices, &c., 
30,356. for new retort-houses, &c , and 40,000/. for exten- 
sions of mains. The chairman of the Gas Committee said 
they had now reached the limit of supply and were 
unable to meet a larger demand unless the works were 
enlarged. The inspectors will report. 


Important Meeting of Derbyshire Miners’ Executive.— 
This was held yesterday at Chesterfield, and the seventy- 
two lodges of the organisation were represented. It was 
stated that there was some difficulty with regard to the 
notices at the Blackwell Company’s colliery, and afteralong 
discussion it was resolved, ‘‘ That this Council authorises 
the whole of the miners under the Blackwell Company to 
cease work on March 12 along with the other miners in 
the country.” Applications were made from certain 
small collieries for exemptions from the stoppage 
rule, but it was speedily resolved that no colliery 
be exempt from the rule, and that all stop on 
the 12th. It was unanimously decided that no strike 
pay be allowed during the first fortnight, should the 
stoppage last that time or longer. The Council resolved 
to support the Shipley and Ikeston unionists in their 
intention not to ‘‘ride” with non-union men after a given 
date, and the employers are to be notified to that effect. 


South Yorkshire Ironworkers and the Proposed National 
Sliding Scale.—A large and representative meeting of 
district ironworkers was held in Bheffield on Monday to 
consider the circular sent out by the Associated Iron and 
Steel Workers of Great Britain respecting the proposed 
formation of a national sliding scale to regulate the wages 
of ironworkers throughout the country. Calculations 
showed that if the South Yorkshire ironworkers had been 
working under the new scale it would kave been at a 
loss of 2d. per ton for thirty months. It was resolved 
that as the proposed scale would act detrimentally to the 
interests of the ironworkers of this district not to favour 
it, and ‘‘that if the amalgamation scheme be carried, 
those present are fully determined not to be governed by 
such decision but will call upon our association to protect 
our interests.” 


Coal, Iron, and the Heavy Trades.—With almost a panic 
in the local coal market, 13s. 6d. per ton asked for engine 
coal, and only limited supplies procurable at that, many 
of the manufacturers have only been running their plant 
for four days this week. Many of them, with the rollin 
mill proprietorsand tilters, will close as long as present fue 
prices prevail, and some thousands of hands, who are under 
notice, will be thrown out of emploment for that period. 
The most hostile feeling towards the miners is maintained 
by the workmen of the district. The pig-iron trade is 
very dull, and a number of furnaces are being dam 
down. In manufactured irons, best and medium class 
bar move off the most freely. Bessemer pig and billets are 
again quoted 6/. - ton for guaranteed qualities suitable 
for local tool and cutlery purposes. Orders for tyres, 
wagon, and carriage springs and axles continue to come 
in on home, East Indian, and South African account, and 
the rates quoted last week are fully maintained. Engineer- 
ing firms are becoming more fully a and there is 
every probability of a busy — t is feared that the 
effects of the fuel famine will lead to future disaster in 
all the heavy trades. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. ‘ 
Mripp.EsBRoucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change, but the market was 
very quiet, with little business doing, there being hardly 
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anything talked about but the serious state of affairs 
in the Durham coal trade, and notwithstanding the 
fact that the general opinion on Change seemed to be 
that the crisis would not terminate in a strike, nobody 
would do much business. Several ironmasters stated 
that in the event of a stop 
furnaces would be at once damped down, and if some 
furnaces in the district are blown out, it will undoubtedly 
be some time before they will be relighted. About 36s. 
was the general quotation of merchants for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, grey 
forge, and No. 4 foundry, and business was done at 
this figure and at 35s. 9d., but — as a rule 
attempted to purchase at rather less. Makers, however, 
would not listen to the foregoing prices. Where named 
brands were required, buyers had to go to producers and 
ay 38s., and in some cases rather more for No. 3. 
Middlesbrou h warrants opened at 35s. 24d., and closed 
85s. 5d. pe buyers. To-day the market was pretty 
strong, but warrants were rather irregular, closing at 
35s. 7d. cash buyers after having touched 36s. 1d. A fair 
business was recorded in No. 3 at 36s., and the same 
figure was paid for lgrey forge and No. 4 foundry. 

ematite pig-iron makers reported favourably of that 
industry, and would not accept less than 48s. for mixed 
numbers of local brands. The — ore trade is steady 
with a plentiful supply, and rubio at 12s. 9d. to 13s. ex- 
ship Tees. 


Manufactured Iron and Steel.—There is not much 
alteration in these two important industries. Producers 
have still a good deal of work to go on with, but new 
orders are difficult to secure. The large Eston Steel 
Works of Messrs. Bolckow, Vaughan, and Co. are entirely 
at a standstill this week, not, it is understood, owing to 
lack of work, but to the necessity for accumulating a 
reserve supply of coal at the firm’s collieries to enable 
pumping to be carried on, and the mines to be kept free 
of water should a strike take place. 


The Fuel Trade.—It is sincerely to be hoped that a 
strike in the Durham coal trade will be averted, for if 
some of the pits are stopped they will never again be 
worked, and the same remark applies to one or two 
blast furnaces and other works in the district which would 
be affected by a suspension of work at the collieries, so 
that a very large number of men may be thrown out of 
employment and have to look to other trades than those 
they have been used to for a livelihood. Best Northum- 
brian steam coal and best Durham gas are each quoted 11s. 
f.o.b. at Newcastle. For blast furnace coke 14s. is asked 
for delivery at Cleveland furnaces and this figure has been 
paid. 

Cleveland Ironmasters’ Returns.—The returns of the 
make and disposal of pig iron at the works in the North of 
England during February were issued a few days ago, 
and are again not of a very satisfactory character. There 
are only 83 furnaces in blast in the district, a decrease of 
two on January, and of 14 on February last year. Only 
50 of the total are working on Cleveland pig, three Jarrow 
furnaces on Cleveland having been blown out during the 
month. There is an increase of one furnace on hematite, 
basic, &c., on last month, but a decrease of seven as com- 
pared with last February. The make of Cleveland pig 
shows a decrease of 7692 tons on January, and of 6722 
tons on the corresponding month. In the make of 
‘other kinds,” including basic and hematite, there 
is a decrease of 5828 tons on January and of 5536 
tons on last February. The total make thus shows 
a decrease of 13,457 tons on January, and of 12,258 
tons on February, 1891. There is also an increase 
in the stocks of Cleveland pig. Makers’ stocks show an 
increase of 2276 tons on January, but a decrease of 30,179 
tons on last February. Makers’ stocks have increased 
327 tons on the month, but decreased 3732 tons on the 
year. Stocks in warrant stores are 727 tons more than 
in January, and 33,088 tons more than in February last. 





MISCELLANEA. 

THE earnings of the New South Wales Government 
railways for the past quarter show a serious decline, 
which will necessitate the discharge of a number of 
employés. 


The export of gold from Cape Colony during the month 
of February amounted in value to 291,000/., as com- 
pared with 217,000/. in the corresponding month of last 
year. 


The rope to be used on the cable line extension at 
Brixton, of the lines of the London Tramways Com- 

ny, will be 30,000 ft. long, and 38 in. in circum- 
erence, Lang’s patent lay being used. Its weight will be 
about 30 tons, and its breaking strength 43 tons. It 
is now being manufactured by Messrs. George Cradock 
and Co., of Wakefield, and is expected to be ready at the 
end of April. 


_ It is computed that there are 900,000 miles of telegraph 

lines, and 2,500,000 miles of wire conductors for the use of 
the public throughout the world, more than one-half 
being in Europe. There are 98,465 offices, 67,465 being 
in Kurope. The number of messages transmitted in a 
year is put at 296 millions, 207 millions being in Europe. 
Of the total 574 millions were transmitted from one 
country to another. The payments come to over 90 
millions sterling. 


The first annual dinner of the Newcastle-on-Tyne 
Association of Students of the Institution of Civil Engi- 
neers, was held on Friday, March 4, Sir George B. Bruce, 
past-president of the Institution, being in the chair. In 
replying to the toast of “ The Institution of Civil Engi- 
neers,” which was proposed by M. J. B. Simpson, president 
of the North of England ‘Institution of Mining and 


at the collieries their blast |. 





Mechanical Engineers, Sir George Bruce referred to the 
fact that five out of the presidents of the Institution were 
Newcastle men, viz., Robert Stephenson, Thomas Elliott 
Harrison, Lord Armstrong, George Robert Stephenson, 
and himself. 


In a paper read by Mr. P. H. Griffin before the Central 
Railway Club at Buffalo, N.Y., the author discussed the 
wear of carwheels. He held that the severest strain on 
the wheel was caused by the application of the brakes. 
Besides the flat spots caused by sliding, the heating of the 
wheels by application of the brakes is a fruitful source of 
cracked brackets and plates. Brake shoes, he held, should 
be of cast iron, not too hard, and he did not recommen 
the introduction of devices intended to uce the wear 
of the block. The shoes should be machined to fit the 
wheels, and the area of the face of contact should be as 
large as possible. 

The ordinary monthly meeting of the Birmingham 
Association of Mechanical Engineers was held on Satur- 
day at the Midland Institute, Birmingham, at which a 

aper was read by Mr. W. Norris on ‘‘ Modern Gas 

ngines.” The president, Mr. A. Driver, occupied the 
chair, and the attendance of members was very large. 
The paper was listened to with the greatest attention, 
and at its conclusion a discussion took place. After the 
lecturer had replied to the numerous questions, a cordial 
vote of thanks was awarded to him, which having 
been duly acknowledged by Mr. Norris, the proceedings 
were brought to a close. 


After the ordinary meeting of the Royal Meteoro- 
logical Society, at 25, Great George-street, Westminster, 
on Wednesday, the 16th instant, the Fellows and their 
friends will inspect the society’s thirteenth annual exhi- 
bition of instruments. The exhibition promises to be 
both interesting and instructive. It will be speciall 
devoted to instruments relating to climatology, and will 
include a large collection of various forms of hygro- 
meters, sunshine recorders, &c., several new instruments- 
and a number of interesting photographs of meteoro- 
logical amen charts, and diagrams. The exhibi- 
tion will be open from Tuesday evening, the 15th instant, 
to Friday, the 18th. 


An interesting plant for sawing stone in now in ope- 
ration at the works of Messrs. Claude and Brothers, 
Clarens, Switzerland. The largest machiné there in use 
can deal with blocks 3 ft. lin. high by 8 ft. 3 in. long and 
6 ft. 6in. wide. Thesaw of this machine is 7 ft. 3 in. in 
diameter, and is a steel plate mounted on a screwed 
spindle, along which it can be shifted by means of large 
nuts, so as to vary its position for a cut in any desired 
place. Therim of the saw is studded with p Rr 
which are held in small dises of steel fitted into recesses 
drilled into the saw near its periphery alternately on 
either side. These little discs are secured in place by tin 
solder. The cut is # in. wide, and about 1 square foot of 
Carrara white marble is sawn per minute. 


The Planet Electrical Engineering Company, Limited, 
of 4, Victoria Mansions, Westminster, have just com- 
ce the fitting of the!Mansion House for electric 
ighting. The installation includes 825 incandescent 
lamps made up as follows: 50 lamps of 8 candle- 
power, 6 lamps of 50 candle-power, 120 lamps of 
5 candle-power, and 649 of 16 candle-power. The whole 
of the work has been carried out to the specification 
of Mr. W. H. Preece, F.R.S., and the wires have been 
run in such a manner that not more than ten lamps arein 
any one circuit, economical burning being arranged for 
by taking care that the lamps on all the cluster fittings 
are split up into two or more circuits, so that the amount 
of — can be regulated at will. The current will be 
supplied by the City of London Lighting Company. 


The Bureau of the American Republics is informed 
that a concession has been granted by the Government of 
Nicaragua to Dr. Louis Cruz for the establishment of a 
complete telephone service in Nicaragua. All the 
material for the construction of the line will be admitted 
free of duty, and during the continuance of the concession 
no other similar privilege will be granted, except that the 
canal company and the various railroad lines will not be 
prohibited from employing private telephones in the 
regular course of their own business. The Government 
will be furnished free of expense with twenty-five instru- 
ments, with the necessary connections with the central 
office and all the lines of the company. Many other 
important privileges are given to the concessionaire, who 
is authorised to transfer his rights to an operating com- 
pany should he so desire. 


A pneumatic disappearing carriage for a 10-in. gun has 
been tried by the American Government. As the gun 
recoils the air is compressed in a cylinder and acts asa 
cushion, this action serving the purpose of keeping up 
the pressure in the reservoir, so that it is only after con- 
siderable firing that the pressure has to be renewed. Side 
buffers serve to support the gun when it is down, while 
air is admitted to the cylinder by means of a valve 
operated by a handwheel when it is desired to raise the 
gun. A small reversible air engine is employed to train 
and elevate or depress the gun. This is accomplished by 
suitable gearing by the engine. A rod connected near 
the breech of the gun is arranged to work in line with the 
elevating levers and is so connected as to effect the eleva- 
pean or depression of the gun. A pneumatic rammer is 
used. 


Ata meeting of the Newcastle-on- 
Students of the Institution of Civil 


e Association of 
ngineers, held at 


the Durham College of Science, Newcastle-on-Tyne, on 
Wednesday, March 2, Mr. P. J. Messent, M. Inst. C.E. 
in the chair, a paper on ‘Tides and Entrances to Tidal 
Rivers” was read by Mr. Adam Scott, Assoc. M. Inst. 


C.E. The opening remarks dealt with the theory of 





d | lowed, in which 





tides, and the origin of the t tidal wave bars at the 
mouth of rivers was fully dealt with. The immense 
benefit derived from the removal of bars was shown in 
the case of the Tyne, where on the original site of the 
bar there is now over 20 ft. at low water, and in the 
Tees, instead of 3 ft. 6 in. in 1863, there was in 1889, 18 ft. 
Speaking of the Ribble improvement scheme, the author 
stated, that after spending over 1,000,000/. there was 
5 ft. less water than had been promised for 600,0007. In 
conclusion a description was given of the dredging work 
in progress at the mouth of the Mersey, as well as of the 
sand pumps oy rag An interesting discussion fol- 
r. Messent, the engineer to the Tyne 
Commissioners, spoke at some length, 
The following Table shows the receipts, expenditure, 
and net revenue of a number of the principal rail ways for 
the past year: 
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P Expen- Net 
Companies. Receipts. diture. | Revenue. 
£ £ £ 
Great Eastern -| 2,319,480 1,274,408 1,045,072 
» Northern -| 2,848,447 1,871,164 72,283 
» Western és «-| 4,730,735 | 2,448,537 2,282,198 
Lancashire and Yorkshire! 2,283,406 | 1,312,698 970,703 
London, Beighton, and | | 
Sout t ae -.| 1,882,555 628,194 754,361 
London, Chatham, and | 
Dover aa ~s as 806,475 414,608 | 391,867 
London and North-Western) 6 206,706 | 3,400,094 | 2,806,612 
s0 South-Western) 1,914,022 | 1,030,860 | $83,162 
Manchester, Sheffield, and| . | 
Lincolnshire as ; 1,205,746 | 621,600 | 684,146 
Midland 4,802,780 2,594,899 | 2,207,881 
North-Eastern 8,752,114 | 2,137,439 | 1,614,675 
South --| 1,281,092 645,657 | 635,435 
| 
Total “| 33,028,558 


| 17,880,358 | 15,148,400 
| | 





At the meeting of the Leeds Association of Engineers 
held on Thursday, February 25, Mr. J. H. Wicksteed. 
M.I.C.E., read a paper on the ‘Friction of Lubricated 
Bearings,” founded on the researches of the Institute of 
Mechanical Engineers. After describing the apparatus 
used, the author began the discussion of the results 
arrived at, which he stated confirmed the deductions 
drawn from ordinary practice. With careful lubrication 
steel shafts running in gun-metal bearings at from 
50 to 300 revolutions per minute would seize with 
the undermentioned loads: Collar bearings, 100 ! 
per square inch; footstep bearings, 200 lb. per 
square inch; cylindrical rings at 600 lb. per 
square inch; whilst a pin working intermittently 
will stand about ten times the above pressure without 
seizing. In all the experiments the surface was taken as 
being the diameter by the length. The lecturer pointed 
out that in the friction of solids, the friction is directly 
proportionate to the load, while with liquid friction, i.e., 
with a perfect lubrication where a film of liquid inter- 
venes between the metallic surfaces, the friction is inde- 

mdent of load. he experiments showed that in a 

ring with the load applied above as in rolling stock, 
there was an upward pressure of upwards of 500 lb., a 
hole being bored in the crown of the journal, and a pres- 
sure gauge inserted showing as much as 600 1b. pressure 

r square inch in a bearing 4 in. in diameter by 6 in. 
ong. Thus a total pressure of upwards of 6 tons was sup- 

rted by fluid pressure of the lubricant, which pressure 
Bid not fall appreciably for half an hour after the experi- 


ments ceased, this film of oil would not exceed 
of an inch in thickness. 
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Fast PassaGE OF THE “‘ MaJestic.”—Particulars of the 
last fast outward pi of the White Star steamer 
Majestic, to which we referred in a previous issue, have 
been received. The average speed attained per hour for 
the trip being 20.41 knots, which eclipses anything here- 
tofore anne by a Transatlanticliner. The actual 
time occupied in the passage from Roche’s Point to Sandy 
Hook was 5 days, 20 hours, 22 minutes; but she covered 
in all 2865 nautical miles, which is 89 miles more than 
her sister ship the Teutonic traversed last August, when 
she broke the record by doing the trip in 5 days, 16 hours, 
and 31 minutes. Captain Parsell, the Majestic’s com- 
mander, states that the time taken to traverse the extra 
89 miles by his vessel was 4 hours and 23 minutes, and 
subtracting this from her time, her last trip would be 
equal to 5 days, 15 hours, 54 minutes. Such s at 


‘| this season of ocean gales and hurricanes is all the more 





remarkable. 

CoryRicuHt 1N CaTALocurs.—On Thursday, March 3, 
Lord Low gave judgment in the case of Harpers, Limited, 
v. Barry, Henry, and Co., Limited. This was an action 
to restrain the defendants from issuing a catalogue of 
power transmission appliances, which was alleged to be 
an infringement of the copyright of a catalogue of the 
plaintiffs. The judge found that the plaintitis had a 
copyright in all the important parts of their catalogue, 
and that these parts had been copied by the respondents, 
either literally or with colourable alterations. He laid it 
down that the principle underlying such cases was that a 
person was entitled to reap the benefit of his own skill 
and labour, and that a publication that is not merely a 
collection from: sources open to all, but the product of 
mental labour, entitles the author to a copyright. If 
other persons thought the scheme of a certain catalogue a 
good one they might compile a catalogue on the same 
system, but they must do it for themselves, and were not 
entitled simply to copy a work which was the product 
of the haseielien and labour of others. The full text of 
the ~~ oe was given in the Aberdeen Evening Express 
of Mare 4. 
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WATER-SOFTENING PLANT AT THE SOUTHAMPTON WATER WORKS. 
MR. WILLIAM MATTHEWS, ENGINEER; THE ATKINS FILTER AND ENGINEERING COMPANY, LIMITED, CONTRACTORS. 
(For Description, see Page 318.) 
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Circular addressed “To Advertisers seeking an 
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NOTICES OF MEETINGS. 

TueE INSTITUTION OF CiviL BNGINEERS.—Ordinary meeting, Tues- 
day, March 15th, at 8 ag Paper to be further discussed: 
** Petroleum Engines,” by Professor W. C. Unwin, F.R.S., M. 
Inet. C.E.—Students’ meeting, Friday, March 11th, at 7.30 p.m. 
Paper to be read: ‘‘ The Manufacture of Oil Gas at the Holloway 
Works of the Great Northern Railway Company,” by Mr. James 
B. Ball, Stud. Inst. C.E. Sir Jas. N. Douglass, F.R.S., Member 
of Council, in the chair.—Students’ visit, Friday, March 18th, 
at 1.30 p.m., to the Salopian Wharf, Lots-road, Chelsea, to inspect 
the works of the ‘‘ Refuse Disposal Company ;” and subsequently 
to the ‘‘ Destructor” Works of the Ealing Local Board. (Students 
unable to be present at the first visit should take the train for 
Ealing Broadway, leaving Westminster Bridge at 2.52 p.m.) 

Roya METEOROLOGICAL Society.—Wednesday, the 16th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the President, 
Dr. C. Theodore Williams, will deliver an address on ‘‘ The Value 
of Meteorological Instruments in the Selection of Health Resorts,” 
which will be illustrated by a number of lantern slides. The 
meeting will be adjourned at 8.30 p.m. in order to afford the 
Fellows and their friends an opportunity of inspecting the Exhibi- 
tion of Instruments, Charts, Maps, and Photographs relating to 
Climatology, and of such New Instruments as have been invented 
or first constructed since the last Exhibition. The Exhibition 
will be open from Tuesday, the 15th instant, to Friday, the 18th. 

CuemicaL Society.—Thursday, March 17th, at 8 ag “The 
Conditions which Determine Combination between the Cyanides 
of Zinc and Mercury, and the Composition and Properties of the 
Resulting Double Salt,” by Professor Dunstan. ‘A Lecture Ex- 

riment to Illustrate the Phenomena of Coal Dust Explosions,” 

y Professor Thorpe, F.R.S. ‘‘ The Ketone formed by the Action 
of Dehydrating Agents on Camphor,” by Dr. Armstrong, and Dr. 
Kipping.” ‘‘ Platinum Tetra-Chloride,” by Mr. F. Pullinger, B.A. 

Nonti-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Saturday, March 12th, at 6 p.m., in the Atheneum, Church- 
street, West Hartlepool. Discussion on ‘‘ River Steamers for 


AGE | Indian Railways,” by Mr, S. B. Tritton, will be resumed. Paper 


on ** Proposed New 


pe of Cargo Steamer,” by Mr. G. Bergstrém. 
Civi AND MECHANICAL ENGINEERS’ 


Socirety.—Wednesday, March 


7|16th, at 7 p.m., at the Westminster Palace Hotel, when the 


following paper will be read and discussed: ‘‘ Water Works Fittings 
Mr. A. Fairlie Bruce, A.M.1.C.E., F.R.8.S.A. 

Society or Ants. — Monday, March 14th, at 8 p.m. Cantor 

Lectures. ‘‘The Uses of Petroleum in Prime Movers,” by Pro- 


29 | fessor William Robinson, M.E., Assoc. M. Inst. C.E.—Tuesday, 


March 15th, at 1 p.m. Foreign and Colonial Section. ‘‘ Peru, 
its Commerce and Resources,” by F. A. Pezet (Peruvian Consul- 
General). Clements R. Markham, ©.B., F.R.S., will preside. 
—Wednesday, March 16th, at8 p.m. Ordinary meeting. “ Iceland,” 
by Tempest Anderson, M.D. Professor Clement Le Neve Foster, 


1 | D.Sc., will preside. 
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THE NAVY ESTIMATES. 

THE annual statement of the First Lord of the 
Admiralty was published on Tuesday last. From 
this we gather that the sum which Parliament will 
be asked to vote for expenditure during the comin 
financial year, 1892-93, will be 14,240,200/. ; which 
is alittle more than last year’s original estimates. 


To this sum must be added the charge upon the 
Consolidated Fund which was provided by the 
Naval Defence Act. When the estimates are 
published we shall have the particulars of the 
manner in which the money is to be spent. 
During the year just ending, there have been 
in hand 32 contract-built vessels arranged for 
under the Naval Defence Act. These con- 
sisted of four first-class battle-ships, five first-class 
cruisers, seventeen second-class cruisers, and six 
torpedo gunboats. Of the battle-ships, one was 
launched last March, and the other three will be 
floated during the year. It is anticipated that 
these vessels will be completed during the financial 
year 1894-95. Two of the five first-class cruisers 
have been launched and the other three are 
approaching that stage of progress. Eleven of the 
iF second-class cruisers co been delivered by 
the contractors, and the remaining six are expected 
to be launched during the year 1892-93. The six 
torpedo gunboats also are expected to be completed 
for sea by 1893. These are the contract-built 
vessels provided for by the Naval Defence Act. 
Turning to dockyard-built ships we find four first- 
class and two second-class battle-ships, four first- 
class, two second-class, and four third-class cruisers, 
and 12 torpedo gunboats, All these are to be com- 
pleted by April, 1894, and the Royal Sovereign 
will be in commission as flagship to the Channel 
Squadron by May next. That is a very satis- 
factory statement, and reflects great credit on the 
dockyard authorities. It is worth mentioning in 
this connection, now that Dr. Elgar has unfortu- 
nately quitted the public service, that the improve- 
ment in dockyard methods of work, commenced 
with the appointment of the late Director of 
Dockyards. His retirement should impress on our 
authorities the necessity of making greater efforts 
to retain the services of exceptionally able men. 
The salaries paid to the higher professional officers 
in the Admiralty service are altogether inade- 
quate. It is true that Dr. Elgar’s resignation has 
caused the Board to raise the pay attached to his 
late post, and doubtless something will have before 
long to be done in regard to other important posi- 
tions, otherwise we may have something very like 
a catastrophe. The fact is the Admiralty is the 
one chief branch of the public service where the 
Government has to go into the open market 
and compete with the private trade for its em- 
ployés. In other branches of the civil service 
if a man resigns his position there is seldom any 
employment of a similar nature in which he can 
use his experience with advantage. The ordinary 
Government clerk is, if anything, rather unfitted 
than otherwise for business life by his official routine, 
and therefore the Government can afford to keep 
his pay down if necessary. With the engineers 
and naval constructors of the Admiralty the case is 
altogether different, and where a man proves him- 
self to possess more than ordinary talent, he is 
sure to have offers from contractors—who have 
exceptional facilities for picking out the best 
man—which would put him in possession of an 
income far in excess of anything he could hope 
to get in the public service. It is a matter 
of common knowledge that a certain high official 
who some time ago left the Admiralty made a sum 
within a year or two of his resignation which more 
than equalled that to which his salary would have 
amounted to in the course of twenty years. We 
have only to recall the names of those who have 
left the Admiralty service to go into private trade 
during the last few years in order to see how 
serious a matter this is. Surely if a contracting 
firm can afford a high salary the nation should be 
able to do the same. There is, however, nothing 
about this in the First Lord’s statement, and we 
will return to our text. 

In the course of a speech made after the launch 
of the Grafton at the Thames Iron Works a month 
or so back, Lord George Hamilton said that the 
Admiralty were busy preparing a new programme. 
This was no more than might , hoe been expected, 
as the old programme is all but worked out, 
and it was not to be supposed that the build- 
ing of war vessels was to stop. We now learn 
that in the course of the next twelve months Lord 
George Hamilton proposes to extend and elaborate 
a much larger scheme for submission to Parliament 
next year, so that the material may be brought 
and the arrangements made for a fresh start in 
1893-94. The First Lord of the Admiralty is, without 
doubt, prompted by a strong sense of public duty, 





and is determined to carry on the work of his office 
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as if there were no general election pending, and a 
chance of the cool shades of the opposition benches, 
It must require, however, considerable political 
courage to make a proposition of this nature at the 
present time. 

The naval programme for the coming year is not 
of a startling nature. There are to be three new 
battle-ships ; but our position with regard to 
cruisers is thought to be satisfactory. With regard 
to the former we are promised further details later, 
but the following is contained in the First Lord’s 
explanatory statement : 

The principal features to be embodied in the designs of 
new battle-ships have been carefully considered by the 
Board, with special reference to recent foreign shipbuild- 
ing policy, and the latest development of armaments, 
armour, and propelling machinery. It has been decided 
that the introduction of quick-firing guns of Jarge calibres, 
and the use of high explosives, necessitate changes in the 
character and distribution of the protective hull armour, 
and the increase of protection to gun crews. It has also 
been determined that further steps must be taken in the 
direction followed in the Royal Sovereign and Centurion 
classes, so as to give even greater relative power and 
prominence to the secondary armament of quick-firing 
guns. In relation to the heavy gun armaments, the 
fullest inquiry has been made into the relative advantages 
and disadvantages of guns of different calibres, lengths, 
and ballistics, having regard not only to their powers of 
perforating thick armour, but to their shellfire and 

estructive effect against unarmoured or lightly armoured 
structures. The subject of the speed and coal endurance 
appropriate to battle-ships has been investigated, in the 
light of the most recent experience and of the results ob- 
tained in the extensive trials of coal consumption made 
on actual service during the last two years. 


We further learn that these vessels will be first- 
class battle-ships of larger displacement, of high 
freeboard and speed, large coal capacity, and carry- 
ing as a main armament four guns of large calibre, 
and as a subsidiary armament a large number of 
well-protected, quick-firing 100-lb. guns. In addi- 
tion there are to be ten torpedo boats built during 
the coming year and five torpedo gunboats. The 
length of the latter is to be 250 ft, breadth 
30 ft. 6 in., displacement 1070 tons ; horse-power 
with natural draught 2500, and with forced draught 
3500 indicated. The respective speeds are to be 
17 to 174 knots and 19 knots. The armament 
will include two 4.7-in. quick-firing guns, four 
6-pounders, and five torpedo discharges for 18-in. 
eo. 

The part of the explanatory statement which will 
excite most interest is that which refers to the 
boiler failures which have been so serious a feature 
in the Navy during the last year or two. The 
First Lord naturally puts as good a complexion on 
the business as is possible, and equally naturally 
tells us very little about the matter. We do not 
propose to follow the statement in the details of 
trials that have been run, and their bearing on the 
boiler question. No doubt the matter will be taken 
up during the debate on the estimates. We may, 
however, with advantage, quote the following 
passage. 

“The present Engineer-in-Chief is in no sense 
responsible for the machinery which has given so 
much trouble ; he inherited his difficulties, and 
high praise is due to him for the courage and vigour 
with which he has grappled with his legacy of 
anxiety. A constant demand is made, both by the 
naval service and the public, for an increase of 
speed in warships, and especially in those of small 
displacement. It was in an attempt to respond to 
this call that the late Engineer-in-Chief, a distin- 
guished engineer, had recourse to devices to increase 
speed and yet save weight.” 

Those who know most of the matter will indorse 
what the First Lord says, and every one will 
sympathise with Mr. Durston in the most difficult 
yosition in which he has been placed since he became 
Sechhcerdan-Ukiel 

Leaving the unpleasant subject of boiler failures 
for the presentit is satisfactory ‘o find that another 
great evil of the past has been overcome. Speak- 
ing of armament the explanatory statement says : 
‘The placing of orders for the guns simultaneously 
with the commencement of the building of the 
ships has reversed the old order of things, and, so 
far from ships being useless for want of guns, the 
guns await the ships in which they are to be placed.” 
The totalnumberof guns completed during 1890 was 
240. The following is a list of those completed 
during the present year : 


Nature of Gun. Numbers Completed. 
16.25-in. of 110 tons ne a 
13.5-in. of 67 tons 21 
10-in, of 29 tons .. 10 





9.2-in, of 22 tons ... 19 
8-in. of 14 tons 1 
6-in. of 5 tons 75 
5-in. of 40 ewt. 22 
4-in. of 26 cwt. 8 
6-in. quick-firing ... 8 
4.7-in. ae ne 225 

Total 390 


The number of guns mounted and ready for ships 
at the end of last year (December 31, 1891) was 
1623, as compared to 1410 at the end of 1890. The 
number of Whitehead torpedoes added during the 
year was 126. Owing to the accident to the Cor- 
delia’s gun, all weapons of a similar mark have been 
withdrawn. With regard to powder we are in- 
formed that cordite is being largely manufactured 
at Waltham. 

We have left many points untouched, as thay can 
be more satisfactorily dealt with when we notice 
the debate that will take place when the estimates 
are presented to the House ; but we may fittingly 
conclude this brief summary of the First Lord’s 
long and interesting explanatory statement by 
quoting the following Table, in which is given a 
comparative statement of the condition of the Navy 
after six years of the present administration : 





Year. Year. 
Ordnance : 1886. 1892. 
Breechloading guns (afloat 
and in reserve) ; na 499 1,868 
Light quick-firing guns 
(afloat and in reserve)... 33 1,715 
Torpedoes (afloat and in re- 
serve 3 és ie 820 2,874 
Ships (Fighting) : 
In commission— 
At home—excluding coast- 
defence ships, gunboats, 
and torpedo boats... 15 21 
Displacement tonnage ... 110,000 154,500 
Abroad, total of all classes 96 110 
Displacement tonnage ... 205,800 307,000 
Complements, abroad ... 13,100 23,350 
In Reserve (ready for commission) : 
Excluding coast - defence 
ships, gunboats, and tor- 
o boats— 
Fleet reserve— 
Division A — 6 
Division B ii as — 1l 
Old tirst-class Steam Reserve 10 2 
Displacement tonnage ... 23,700 82,200 
Ships of 15 knots speed and 
upwards (afloat and build- 
ing), all classes except tor- 
pedo boats ... ay se 57 140 
Personnel : 
Establishment of officers and 
men (active list)... .. 61,400 74,100 
Numbers of Royal Naval Re- 
serve (officers and men) . 18,300 23,500 
BIRMINGHAM v. LONDON 


WATER SUPPLY. 

BIRMINGHAM has for the moment triumphed. 
That is to say the Corporation of that city have 
succeeded in obtaining a second reading for their 
Water Supply Bill in the House of Commons. 
That result is no doubt largely due to the friendly 
compact effected some ten days ago between the 
Corporation and the London County Council. On 
certain conditions agreed to the latter undertook to 
hold their hand, at all events until the motion for 
second reading came on, and when the motion was 
made on Tuesday, by Mr. Chamberlain, they with- 
held opposition at this stage, and the motion was 
carried by a majority of 142. But although success- 
ful so far, there are dangerous rocks ahead. Not 
the least curious circumstance in this matter was 
the absolute conflict of opinion upon the question 
whether or not Birmingham is yet in urgent need 
of a fresh source of supply. The London County 
Council, and others anxious respecting London 
needs in regard to water, directly challenge the 
urgency claimed by the promoters, and that view 
is natural enough ; but it also now appears that 
there is a strong current of objection to the Bill in 
Birmingham itself. Mr. Chamberlain, making as 
effective a case as he could, insisted that the 
necessity for the provision asked for was urgent, 
and he mentioned that whereas, when the present 
supply was obtained in 1876, the average quantity 
required per day was eight and a quarter million 
gallons, now the amount required was seventeen 
million gallons a day, while the maximum supply 
available was twenty million gallons. This, he 
urged, was a very narrow margin, and as the pro- 
jected works would take ten years to complete, the 


before that period had elapsed. Therefore it was 
the duty of the corporation to look about for a fresh 
supply at once. Coming to particulars—and mini- 
mising proposals of the Corporation—he said the 

romoters were confined within a very limited area 
} certain physical conditions, Birmingham being 
the highest of the large towns, viz., between 400 ft. 
and 500 ft. above the sea level. The particular 
position selected was, he added, recommended by 
Mr. Rawlinson twenty years ago, and all the Cor- 
poration were now proposing to do was to take the 
crown of the watershed, that was 70 square miles 
out of a watershed covering 700 square miles. This 
would leave 630 square miles for any other town 
requiring water ; in fact there would be an enormous 
watershed available, sufficient to supply all the 
possible wants of twenty million people for fifty 
years to come. He further explained that the 
ultimate expenditure contemplated was 6,000,000/., 
half of which would be for preliminary purposes ; 
and he claimed that as the water did not spring 
from Wales, but came from heaven, and therefore 
belonged to everybody, Birmingham had as much 
right as any other town to utilise the source in 
view. 

Mr. T. Ellis, who moved the rejection of the Bill, 
objected to Birmingham receiving the enormous 
power asked for, while other places, London 
included, were looking to the same watershed, 
and to the Welsh people being required to sur- 
render their rights and to allow their water supply 
being indefinitely tapped by other populations. 
Mr. Shaw-Lefevre, who intends on a future occa- 
sion to move an Instruction to the Select Com- 
mittee, favoured the second reading, and Sir John 
Lubbock, taking the same view, still regretted that 
the Bill could not be deferred until the promised 
Royal Commission had reported, and advised that 
the Select Committee upon the measure should not 
formally agree to its passage unless they were fully 
satisfied that the requirements of Birmingham were 
as urgent as they were said to be, and that the 
Birmingham population could not be adequately 
supplied from more appropriate sources. He made 
a good point when he remarked that unfortunately 
at the present moment ‘‘ London had its hands 
tied,” and in the meantime other towns were 
coming forward and appropriating the most suitable 
sources of supply. Other speakers also complained 
that the Midlands capital was stealing a march upon 
London; but Mr. Ritchie, President of the Local 
Government Board, boldly asserted that there was 
no dispute, that there was an ample water supply 
in Wales for both London and Birmingham. Mr. 
Courtney and other authorities advised the second 
reading being accorded, and in the end this was 
done by 244 to 102. So far, then, the promoters 
have been successful, but beneath the general 
willingness to pass the Bill through this stage, was 
the feeling and the intention that the Committee 
to whom the Bill will be remitted, should deal with 
it very critically and even severely. Then, again, 
more than one member has an Instruction to such 
Committee to move which will probably complicate 
the inquiry; and furthermore it was understood 
that, on a suggestion thrown out by Mr. Ritchie, 
the Bill will be referred not to an ordinary Com- 
mittee but to a Hybrid Committee. This tribunal, 
owing to its larger powers and freer hand, is not 
generally favoured by promoters of schemes raising 
wide and important issues, and as delays are more 
practicable with a Hybrid Committee than with the 
smaller and more circumscribed Select Committee 
the opponents of this measure may yet create a 
good deal of obstruction and trouble. The Cor- 
poration and their supporters must therefore not 
be too sanguine. 

In the mean time a severe attack on the scheme 
has been opened from two quarters in the Times, 
and these preliminary movements are likely to 
lead to vigorous fighting. One correspondent, who, 
from the space accorded him, is evidently one of 
greater weight than his vague signature ‘‘A 
Londoner” would imply, takes up the cudgels on 
behalf of London and her present supply, with an 
eye to the very source which Birmingham seeks 
to mepeeee. As to the adequacy of the exist- 
ing supply he mentions that as lately as 1869 the 
Duke of Richmond’s Commission reported that ‘‘ A 
probable increase of population to 4,500,000 or 
5,000,000 may have to be provided for, though we 
believe that the time for such an extended provi- 
sion will be very remote.” But, he points out, 
te-day the population of the London water com- 








city was in danger of being in real difficulty long 
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mission thought ‘‘that 200,000,000 gallons per 
day is the highest demand that need rea- 
sonably be looked forward to for the metro- 
politan supply,” yet for the first eight months of 
1891, he says, the average consumption of London 
water companies’ water was 184,000,000 gallons, 
and doubtless in the height of summer the quan- 
tity assumed was well over 200,000,000 gallons. 
The writer further argues that no more water can 
be allowed to be taken from the Thames, and that 
the East London and the New River Companies 
already suck the Lea dry; he holds that we are 
even now justified in regarding the Radnorshire 
hills, which Birmingham proposes t9 occupy, as 
marked out by character and situation as not the 
least eligible source for a fresh supply to London. 
He declines to believe in the pressing urgency of 
Birmingham’s need, observing that even in the 
Corporation itself there is strong opposition to 
the Bill on the ground that existing sources are 
adequate for a long time to come, and maintaining 
that London has a greater need for and a 
stronger claim to these sources than Birming- 
ham, and that if this scheme is allowed it is 
possible that, neither to the north nor the south 
of the site selected by Birmingham, would 
London find sufficient water for its vastly greater 
needs ; he urges that, as the Select Committee of 
last session reported, ‘‘in view of the possibility 
of its being ultimately established that the present 
sources of supply cannot be extended, and that 
additional sources are required, and in view also 
of the fact that the possible fresh areas of supply 
are limited and are being already drained for other 
large communities, Parliament may well consider, 
before granting powers for any further encroach- 
ment upon those areas, how far provision ought 
fairly to be made for the possible requirements 
alike for the metropolis and other large populations, 
upon the lines of the supply.” 

Thus, much from the London case as against 
Birmingham, but together with this letter appears 
one from ‘‘ Birmingham Manufacturers” denounc- 
ing the Bill in very emphatic terms. They state 
that the scheme is being opposed by a large and 
rapidly increasing number of ratepayers in the 
city; they allege that the scheme is being ‘‘ rushed,” 
and that only 4000 or 5000 out of 70,000 or 80,000 
ratepayers voted for the Bill when a poll was 
taken ; they demonstrate by statistics that the pro- 
ject will cast an enormous burden upon the rate- 
payers which they cannot bear, and that by the 
adoption of certain methods the present supply 
would suffice for fifty years to come; and finally 
they urge that Parliament should send the Bill 
back to be dealt with by the Council and rate- 
payers. If there is such opposition as is here 
stated, both in the Corporation and among the 
ratepayers, the Bill is in no slight danger, and after 
all Londoners perhaps need not feel very uneasy. 





THE USES OF PETROLEUM IN PRIME 
MOVERS. 

Last Monday evening Professor W. Robinson 
delivered the second of his Cantor lectures on the 
above subject in the rooms of the Society of 
Arts, Adelphi. In this lecture the speaker dealt 
more particularly with the use of petroleum as fuel 
and a working agent in the cylinder of an internal 
combustion engine. The oils available for this 
purpose were, he stated, the kerosines or burning 
oils, and also in certain cases light lubricating oils, 
of which the principal physical characteristics were 
shown in the Table No. I. given above. 

The vapour volume of these oils varied some- 
what, but 1 cubic inch of Russoline distilled 
at 300 deg. Cent. gave 310 cubic inches of vapour 
as m3asured in Victor Meyer’s apparatus. The 
physical characteristics of the lightest oil petroleum 
spirit were not given in the Table, as this oil was 
not used in internal combustion engines. In 
Yarrow’s spirit launches, however, it was used to 
replace steam in an ordinary engine, and as its 
total heat of evaporation was but one-ninth that 
of water it had some advantages. In these engines 
the oil was evaporated by means of ordinary burning 
oil. Such a spirit evaporated without leaving any de- 
posit, but withother oils this was not so. The process 
of distillation of heavy oils under a gradually in- 
creasing temperature might be divided into three 
stages: 1. A stage in which oil vapour is given off. 
2. One in which cracking occurs, giving gas, oil, 
vapour, and a slight deposit of carbon. 3. Oil gas- 
making in which the oil is broken up into a true 
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3 |é8e % ee | Percentage of iggs 
pee S35 | aS ‘Volume Distilled =-3 3 
= £8 | 6 Bn sc 2 be } at ae : 
4 @ S25 by _ | Flashing Point, 8 a 
Name of Kerosine. Colour. & % Bi} 5s = rs & 2 ‘Abel (Close Test). s 28 Pe 
ont Es so. od } o 
al ass esd $5. BP 215 deg. 300 deg. BEE 
ois = = = 
BSc |s2cd/ 8435 | Ba zg | et, | Come sran 
deg. F. |deg. C. deg. C. | per cnt. per cnt.| 
American Royal daylight Clear 811 -00067 | .00084 48 76 «| «(24.5 144 | 2% 76 4.5 
a ea rose .. ..| Clear straw -797 wa ee oe 8§ | 283 150 | 2 
Russian ordinary (Russo- p } 
line).. oe =e - Turbid -824 -00068 | .C00S5 43 82 27.8 | 151 | 30 ee 38 
Russian lustre or .-| Fluorescent 825 -00072 | .00089 45 -e <n ea “ 3} 
Broxbourne lighthouse ..| Clear straw 810 -00072 | .00089 44 | 152 66.7 | 165 Istdrop 100 44 
Intermediate light lubri- | | | 
cating a ‘ » brown | .856 -00068 | .00080 | 230 110 | 195 20 | 4} 
! 
TABLE II.—EFvicrencigs OF DIFFERENT CLASSES OF OIL. 
CO aa er ee ee | Lighthouse. 


Russoline. 





Date of trial.. 


--| December 11, 1891. 


Royal Daylight. 


Russian Lustre. 


February 18, 1892. | February 16, 1892. February 17, 1892. 








: | full load ; half load | full load , half load § fullload | halfload full load , half load 
Duration ie ee hours { } 3 pa 2 | 2 2 2 2 
Revolutions per minute .. 204 212 212 218 212.4 211 211 212 
Brake horse-power “a “sé --| 6.76 | $8.54 7.5 ; $89 | 7.05 3.7 6.9 3.7 
Oil consum ee oe oe pts.oz 19 0 | 13 13 14 0 9 3 13 0 | 10 0 13 4 9.5 0 
Consumption per brake horse pints -93 1.28 s. | 2s 9 1.35 -96 1,28 

power per hour +6 oe Ib., 958 | 1.32 24 | 121 -912 1.37 -9888 1.318 
Wholesal price of oil per gallon = d, 33 | ‘“ 4} | 4] 4h 44 3} 3} 
Cost per brake horse-power per hour <i «£ ' -59 B.). ee! 5 ' -76 .39 52 
Heat equivalent of oil .. ae ae é 1900 B.T.U. approximately. 

» utilised at brake per cent. 14 | 105 | 144 | 11.16 | 14.9 10 | 13.72 | 918 

a »  incoylinder.. ee oe ae 12 to 15 per cent. more than at brake. 

Temperature of water entering jacket | | | | 
deg. Fahr. 47 47 43 52 | $9.4 | 39 39 40 
ea »  _ leaving = 126 «6©| ~=«(108 13% 6| «19 ~«6| «(17 118 130 122 
Heat carried away. Percentage of total 40 to 50 per cent. 
Temperature of vapour entering cylinder | | | 
deg. Fahr. 258 | 270 258 | 267 270 | 278 282 300 
a exhaust.. ‘<a Pr | 590 | 480 | | 
| ! | 
gas with the deposition of a tarry residue. A suc- with oil, did not, the lecturer showed, prevent 


cessful commercial oil engine must use the oil as 
oil, and not as oil gas, unless the latter be cleaned 
and cooled. To insure perfect combustion and 
absence of deposit in the cylinder, it was necessary 
that each charge of oil should be thoroughly mixed 
with a suitable supply of air, and there were three 
principal methods adopted of securing this by 
different makers. In the first type the oil was 
sprayed by means of a jet of air, and the mixture 
warmed with a second supply of air in a vaporiser 
kept hot by the exhaust gases. In the second type 
the oil was injected into a mass of compressed and 
heated air in a sort of cartridge, opening into the 
cylinder, whilst in the third type the oil passed 
through a heated chamber, acting as a gas gene- 
rator, on its way tothecylinder. All these engines 
employ the Beau de Rocha’s cycle. 

Priestman’s engine was representative of the 
first class of motor. In this the oil was converted 
into spray by the action of air compressed to 4 lb. 
or 10 1b. per square inch, and, as already stated, 
heated with a further supply of air in a vaporiser 
by means of the exhaust gases. All the air 
which entered the cylinder of the engine was, 
however, first thoroughly cleaned by passing 
it through a filter of cotton wool. The supply of 
oil and air was regulated by the governor, which 
reduced the supply of both pari passu, by means of 
suitable valves, arranged on a single spindle, so 
that the oil was always mixed with a proper supply 
of air, whatever the power at which the engine 
might be working. The oil valve was of the plu 
type, but the hole through which the liquid passe 
was cut with a V-shaped notch, thus allowing a 
wide range of regulation by simply rotating the 
plug. The air valve of the common throttle was 
fitted to a prolongation of this plug, so that both 
moved together. In these engines the temperature 
of the charge on entering the cylinder was 358 deg. 
to 300 deg. Fahr. in engines, of say, 5 horse-power 
and about 170 deg. Fahr. in 1 horse-power engines. 
The temperature of the exhaust was in cases as high 
as 600 deg. Fahr. The initial compression was only 
about 25 lb. per square inch ; if increased, some of 
the vapour was condensed in the cylinder. In fact 
a little was condensed as it was, but this only 
served to lubricate the piston. The firing was 
effected by an electric spark from an induction 
coil worked by a bichromate battery. No trouble 
had been experienced with this method of ignition 
in petroleumengines. A plug carrying two petro- 
leum wires with which the terminals of the induc- 
tion coils were connected, was screwed into the 
cylinder, and the spark passed between the ends 
of the wires. Coating the plug with lamp-black, 
and bridging the space between the platinum points 





the spark passing. Owing to the very high tem- 
perature of the electric spark, ignition was 
very certain, and it could moreover be adjusted 
to take place at any part of the stroke desired, 
which was not the case with tube ignition. In the 
matter of expense of working, the electric ignition 
also compares favourably with the tube, the amount 
being practically the same for both systems. The 
efficiency of various oils used in this engine varied 
somewhat with the size of the engine. ‘‘ Royal 
daylight” gave good results in small engines, whilst 
in larger sizes, ‘‘ Russian lustre,” which was a chea 
oil, could be used to advantage. Table No. II. 
gives results obtained with various oils in a Priest- 
man horizontal engine having a cylinder of 8$ in. 
in diameter by 12 in. stroke. 

As an example of the second type of engine he 
might take the ‘‘ Trusty” engine, which was a 
modification of the Akroyd petroleum engine. In 
this engine, air was drawn into the cylinder, and 
compressed into a cartridge, where it attained a 
high temperature. Oil was injected into this car- 
tridge and fired, causing the engine to make its 
working stroke. In this engine a much higher 
initial compression was used than in the Priestman 
engine, viz., about 48 lb. as compared with 25 lb. 
This increased compression pee tend to economy. 
As examples of the third class of engine he might 
instance the Hornsby oil engine and the Capitaine 
engine. In both of these the oil was injected into 
a hot chamber where it was gasified. The amount 
injected at each stroke was extremely small. As 
in these engines the oil was decomposed, there 
was a liability of tarry matter being deposited on 
the walls of the cylinder, particularly near the 
back end, but the engines were arranged to allow 
at this being easily cleaned at intervals. 





THE ARMY ESTIMATES. 

Tue Army Estimates are this year in some re- 
spects of greater interest than usual. When a 
Government has had a long term of office, ministers 
become associated with the policy pursued, and 
much of the haphazard character of the procedure 
—the greatest evil in our system of military con- 
trol—disappears. The estimates put forward on 
Monday last are also the last that will be submitted 
by the present administration. It may be that the 
forthcoming general election may put the same 
party again in power. That is a point upon which 
we can form no estimate, and have no preference ; 
but, without trenching on a province which is 
entirely beyond our scope, we may say that it will 
be difficult to replace either Mr. Stanhope or Lord 
George Hamilton by better men for their respec- 
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tive posts. Every one knows that it is wise to 
take all Parliamentary utterances cum grano, 
but, making every reasonable allowance for the 
roseate tint natural to the official colouring, 
especially at the end of a long term of office, 
many of Mr. Stanhope’s explanations are satis- 
factory, and certainly much progress has been 
made. The defences of all our ports and coal- 
ing stations at home and abroad, we are told, 
have been organised. That is a statement which 
may mean much or little ; we believe a consider- 
able value may be assigned to it. ‘‘ Submarine 
mining defences have been provided throughout 
the empire ; the men necessary to work them, with 
a few exceptions, have been raised and trained, and 
the mines are protected by the necessary quick- 
fining guns. The defence of the coaling stations 
is now practically complete” —we are, of course, 
quoting from Mr. Stanhope’s statement—‘‘and 
even for Esquimault, St. George’s Sound, and 
Torres Straits, where the colonial Governments 
concerned have not yet seen their way to under- 
take the necessary works, the guns have been got 
ready. The defences of Portsmouth, Plymouth, 
the Thames, the Cape, Malta, Gibraltar, and other 
less important stations have been enormously 
strengthened ; all the necessary breechloading guns 
are actually mounted, the garrisons are told off, 
and the schemes of defence provided.” After the 
recent discussion on the action of the Government 
factories one turns with interest to Mr. Stanhope’s 
remarks upon the supply of warlike stores, but the 
Secretary of State for War, like a skilful general, 
avoids action where he can gain no advantage, and 
will probably suffer some loss. In speaking of this 
subject, Mr. Stanhope said : 


We have had to provide an unexampled amount of 
warlike stores. A large increase in the Navy was deter- 
mined upon, and, in addition, a certain number of ships 
already constructed required new guns. We had to 
introduce new weapons for almost all our land forces ; 
while India and the colonies sent in demands for cent J 
guns and other descriptions of warlike stores. Ina single 
year we gave orders to the amount of no less than 
6,000,000/. sterling, and it was clear that our means of 

sroduction at that time were hardly adequate to anything 

Tike such a demand ; but it was clearly brought out that, 
at any rateduring the time of the Egyptian War, war- 
like stores were pushed into the service in a great hurry 
without adequate examination ; and it, therefore, became 
necessary to extend the area of production of warlike 
stores, and to take additional means for securing their 
quality. Accordingly three most important steps were 
taken by the Government which have produced enormous 
consequences. First of all we called to our assistance, to 
a much larger extent, the private trade of the country, 
and especially in the production of big guns in which a 
few years ago the trade was very Fittle engaged. So 
recently as 1880 the amount of the orders for big guns 
given out to the trade was only 8600/. Even in 1886-87 the 
value of the orders given to the trade was only 116,000/. 
Since then very large orders have been given, and the 
result is, that whereas five or six years ago the number of 
big guns supplied by the trade could be counted upon 
one’s fingers, since April, 1889, we have supplied to the 
sea service no less than 478 guns of over 6-in. calibre, 
while to the land service we have given no less than 174 
guns of the same description. Besides these an enormous 
number of guns of different natures have been supplied 
to India and the colonies. 


The moral to be deduced from these facts is 
obvious, and Mr. Stanhope deserves credit for not 
shirking it. Depending on the Government fac- 
tories it was found that when a little war arose 
(what would it have been in the case of a big 
one?) ‘four means of production were hardly 
adequate to anything like the demand;” and 
the warlike stores were pushed into the ser- 
vice without adequate examination. On the 
other hand, by the assistance of the private trade, 
we have arrived at that satisfactory position 
set forth in the above quotation. Mr. Stanhope’s 
proposals in this matter are extremely sensible. 
‘*T have every desire,” he said on Monday, ‘ con- 
sistently with the proper maintenance of the ord- 
nance factories, and with obtaining our goods at a 
reasonable price, to give at least a fair share of our 
orders to the trade. Iam very strongly of opinion 
that it is not the proper policy of this country to 
keep our ordnance factories employed at ordinary 
times at nearly their full strength, because it is of 
the utmost importance when any emergency arises 
that we should be able to call upon them for enor- 
mously increased work at short notice. On the 
other hand, it seems to me equally necessary, in 
the interests of the country, that we should en- 
courage in every way we reasonably can those 
private sources of supply upon which we can also 
rely in the event of anemergency.” Unfortunately 





our system of government is such that these words, 
which now carry the highest official sanction, may 
in a few weeks be of less weight, and less binding 
on the department than the most irresponsible 
utterances of any private individual ; indeed, if 
Mr. Stanhope’s successor be of a different shade of 
politics, he may take a special delight in reversing 
the policy of his predecessor and political op- 
ponent. 

Mr. Stanhope spoke of the advantage that had 
resulted from putting all the ordnance factories 
under one Send a course recommended by Lord 
Morley’s Committee. Increased efficiency and 
economy have followed the appointment of Dr. 
Anderson, whose practical training has enabled 
him to introduce many much-needed reforms at 
Woolwich and elsewhere. Speaking of ‘‘ the new 
smokeless powder,” by which cordite was persum- 
ably meant, Mr. Stanhope says : 

Further experience tends to confirm the favourable 
opinions formed of it. Experiments made in extreme 
cold have shown satisfactory results, and though the 
experiments in India under extreme heat are not abso- 
lutely concluded, so far as they have gone they tend to 
show it has greater elements of stability than any other 
smokeless powder. It is being manufactured at the pre- 
sent time both for rifles, field, and larger guns, mod 9 as 
soon as it is finally adopted as the service powder its 
manufacture by the trade will be encouraged. But as 
every foreign power has hitherto failed in obtaining the 
much-desired object of a smokeless powder, absolutely 
stable under all probable conditions, "as not venture to 
assert with too great confidence that we have been 
successful, 

The greater part of the debate of Monday was 
taken up with discussions on matters respecting 
personnel. Into these we have not space to enter. 
Our system is undoubtedly an expensive one. 
That we deliberately face in exchange for the ad- 
vantages it offers. Whether it is more expensive 
than need be to secure those advantages, and 
whether it should more nearly approach in cost the 
Continental standard, isa very big question indeed, 
and one upon which we do not pretend to hold an 
opinion. 





THE EXTENSION TO LONDON 
RAILWAY BILL. 

THE Manchester, Sheffield, and Lincolnshire 
extension to London Railway Bill, has at last 
entered into the throes of the renewed struggle in 
Parliament, and its opponents have already re- 
ceived a check. The Bill having been read a second 
time on Thursday last, on the following day Mr. 
Boulnois, who, as member for Marylebone, is chief 
spokesman for the opposition, moved that it be 
referred not to a Select Committee but to a Hybrid 
Committee, consisting of seven members, four to 
be nominated by the House and three by the 
Committee of Selection, before which ‘‘all persons 
petitioning five clear days before the meeting of 
the Committee may be heard.” He also had on the 
notice paper a further proposal ‘that it be an 
Instruction to the Committee to consider, if they 
think fit, whether if the railway is shown to be 
required, the proposed approach to London, and 
the district in which the terminus is to be placed, are 
the most suitable, regard being had to the character 
of the particular site and the neighbourhood, the 
means of access thereto and the convenience of the 
metropolis generally.” In making this move the 
geem displayed considerable technical skill. 

r. Boulnois claimed to represent not only his own 
constituency, but also for this purpose the County 
Council, and he argued that there were a number 
of people affected who could not be heard before a 
Select Committee. He mentioned that he had a 
petition signed by more than 3000 leaseholders and 
occupiers, many of whom were not scheduled, and 
it was doubtful whether they could be heard before 
an ordinary committee. In view of the wording of 
his motion this wasa rather alarming statement, as 
the most experienced members quickly realised. 
Sincelastsession the opposition ofthe Great Northern 
Railway Company has been got rid of, and at the 
same time there is so large and powerful an array 
of supporters of the scheme that the promoters’ case 
looks very doubtful, therefore their best hope of 
success lies in causing delay, and in harassing the 
enemy. In this a Hybrid Committee would help 
them, for whereas an ordinary or Select Com- 
mittee usually consists of four members who 
are obliged to attend regularly, the members 
of a Hybrid Committee are not so strictly bound. 
Four of the seven may form a quorum and proceed 
with the inquiry ; the Committee may thus vary 





from day to day in its composition, and some of the 
seven may possibly not attend at all till the finish, 
when the report has to be drawn up. These possi- 
bilities are an element of disadvantage in the con- 
sideration of a Bill, but beyond that there is the 
fact that a Hybrid Committee may not only receive 
or send for any and all kinds of papers, but may 
admit witnesses and petitioners much more liberally 
than an ordinary committee. Herein lie great 
opportunities for opponents to retard progress by 
the multiplication of documents and witnesses, and 
worry and put to greatly increased expense the 
—- of the Bill. In this case had Mr. 
ulnois succeeded, the opposition would no doubt 
have put forward as many of the 3000 petitioners 
he mentioned, as they possibly could, and thus 
have overloaded the whole investigation, and 
enlarged or confused the real issues to a very 
considerable extent. This at all events was 
the suspicion of the promoters and many of their 
friends in the House ; and they argued strongly 
in favour of the ordinary tribunal, which they 
contended was all sufficient for such a case as 
this, and would deal adequately with the scheme in 
the shortest possible time and with the least expense 
to the parties. Asan example of what is possible 
with a special instruction such as Mr. Boulnois had 
put down, Mr. Mundella mentioned that the adop- 
tion of that course last session with this same 
scheme, had been very embarrassing and had cost 
the promoters something like 20,000/., causing the 
Committee to receive an enormous amount of 
evidence and delaying their decision. The debate 
was of course mainly directed to the question of 
procedure, although the merits of the scheme were 
slightly touched upon, and it was very neatly 
brought into focus by Mr. Courtney, who observed 
that the County Council had recommended that 
a particular course should be taken (that the Bill 
should be referred to a Joint Committee of the 
two Houses), and if they pressed for the reference 
of the subject to a committee having larger powers 
than an ordinary committee, no doubt their wishes 
ought to receive great attention. But he held that 
the report of the committee that sat last year 
was conclusive as to the impolicy of referring this 
subject to a Hybrid Committee. The question was 
whether the subject would not be better dealt with 
by four members having a constant responsibility 
than by seven, some of whom might attend and 
some of whom might stay away. On the whole he 
thought the House would do wisely by following 
the course of referring the matter to an ordinary 
committee. This authoritative opinion was con- 
clusive, and Mr. Boulnois withdrew both his motion 
and his Instruction. The Bill will accordingly go 
before a Select Committee in the ordinary way. 
There is a very large number of petitions in favour 
of the scheme, and it was stated during the debate 
that it was unanimously approved of by every 
town along the intended route. Baron F. de 
Rothschild alone presented 21 petitions in favour, 





POST OFFICE TELEGRAPHY. 

WE called attention some time since in Enat- 
NEERING to the results which had attended the 
working of the Post Office telegraphs. Another 
year’s experience is now available upon the subject, 
and it practically confirms the conclusions estab- 
lished in 1890-1, viz.: first, that increased accom- 
modation has been afforded to the public by the 
extension of the telegraph network into many new 
districts, and also by the considerable reduction 
made in the charges for telegrams forwarded for 
the public and the press ; and, secondly, that the 
general financial outcome has been exceedingly un- 
satisfactory. With regard to the first result, viz., 
the increased facilities which the Postal Telegraph 
Department has secured to the public and the press, 
the department is, no doubt, entitled to credit for 
what it has done ; at the same time the companies 
whose undertakings were taken over in 1870, were 
making substantial progress in the same direction 
when their lines were transferred to the Treasury, 
and, no doubt, the wholesome competition which 
prevailed among the companies would have led to 
further boons being granted to the public. It is 
only fair, however, to give the Postal Telegraph 
Department the benefit of the extension of lines 
and reduction of rates policy which has un- 
doubtedly been pursued during the last twenty-one 
years. With regard to the general financial result 
of twenty-one years of Government telegraphy, it 
has not only been discouraging, but also dishearten- 
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ing. While the telegraphs which were taken over 
in 1870 were yielding at the time of their transfer 
substantial profits to their proprietors, official 
management has been practically attended with 
scarcely any profits at all. In fact, after providing 
for the interest accruing annually on the 23 per 
cent. (late 3 per cent.) stock issued in payment for 
the telegraphs taken over in 1870, a deficit of 
4,074,5201. had accumulated March 31, 1891, against 
the postal telegraph account. The Lords of the 
Treasury have naturally become dissatisfied with 
the state of affairs, and the capital account 
has been virtually closed since 1884. It is 
now absolutely closed, so that any future ex- 
tensions which mav be determined on will have to 
be provided “for out of revenue. The capital 
account is closed at 10,131,1291. ; and after allow- 
ing for the interest accruing on this amount of 
stock, the financial year ending March 31, 1891, 
closed with a deficit of 231,033/. The correspond- 
ing deficit in 1889-90 was 220,903/. ; in 1888-9, 
265,183. ; in 1887-8, 332,501. ; in 1886-7, 471,8901. ; 
in 1885-6, 371,5541.; in 1884-5, 362,767/.; in 
1883-4, 346,1141. ; in 1882-3, 142,2241. ; in 1881-2, 
112,525/. ; in 1880-1, 9841. ; in 1879-80, 29,9091. ; 
in 1878-9, 114,120/.; in 1877-8, 189,066/.; in 
1876-7, 187,2591. ; in 1875-6, 191,634l. ; in 1874-5, 
207,898. ; in 1873-4, 177,989. ; and in 1872-3, 
118,967/. In 1871-2 the working was attended 
with a surplus, after providing for interest, of 56141. ; 
and in 1870-1 there was also a corresponding sur- 
plus of 47,4251. It follows that the first two years’ 
working were attended with fairly satisfactory 
results, but that since then everything has turned 
out in a disappointing fashion. 

To cover this disappointment as much as possible, 
the postal authorities point to the great growth of 
the postal revenue from year to year, and there is 
no doubt that this has been very considerable. In 
1870-1 the receipts were 612,302/ ; in 1875-6 they 
had further grown to 1,533,982/. ; in 1880-1 they 
advanced to 1,633,887/.; and in 1885-6 to 
1,787,265/. In 1886-7 they again expanded to 
1,887,160/. ; in 1887-8 to 1,992,9491. ; in 1888-9 to 
2,129,9651. ; in 1889-90 to 2,364,099/.; and in 
1890-1 to 2,456,764/. But the weak point in the 
management is that the expenses have grown still 
more rapidly, having risen from 350,376l. in 
1870-1 to 1,430,710/. in 1875-6 ; 1,308,454/. in 
1880-1 ; 1,832,402/. in 1885-6; and 2,388,581/. in 
1890-1. In other words, while a profit of 261,9251. 
was made in 1870-1 the corresponding profit in 
1890-1 wasonly 68,1831. The postal telegraph service, 
therefore, somewhat reminds one of the Irish soldier 
‘*who lived on his pay, and spent half-a-crown out 
of sixpence a day.” We hear a Government rail- 
way policy sometimes urged by ardent politicians, 
but we fancy that the postal telegraph service must 
be brought into much better financial shape before 
a transfer of the railways of Great Britain to the 
Treasury can be seriously advocated. In 1870 the 
Government determined to become proprietor of 
the telegraph system of the country ; it acquired it 
for 10,000,000/. in round figures, it has worked it 
for twenty years, and it has lost 4,000,000/. in 
round figures over the transaction. In the face of 
such facts as these, what, we may fairly ask, would 
be the financial results of a transfer to the State of 
the railways for which a consideration of at least 
1,000,000,0007. would have to be paid? If the 
Government has lost 4,000,000/. in twenty years 
upon an operation of 10,000,000/. it would not be 
surprising if it lostin the same period 400,000,000I. 
upon an operation of 1,000,000,000/. The fact is, 
as they are at present trained and organised, 
Government officials are not adapted for the 
successful management of commercial undertakings. 








LONDON SOCIETIES.—No, XXIV. 
THE Royat Instrrution—continued. 

BEFoRE we come to refer to the highly important 
period of the Institution’s history during which it 
benefited by the assistance and afterwards by the 
presiding genius of Michael Faraday, that is to say, 
during the full half-century ending in 1865, it will 
be necessary to mention a few of the minor events 
which occurred in connection with the Institution 
during the continuance of the professorships of 
Sir Humphry Davy, Dr. Young, and Dr. Brande. 

Throughout the year 1803 the Royal Institution 
was in very ‘‘ low water;” not only was the whole 
of its capital exhausted, but it was over 3000/. in 
debt, and it was seriously proposed to close the 
Institution and to sell off all its furniture and 








other property in order to pay its debts. In this 
crisis the members were appealed to with most 
gratifying results ; subscriptions came in to a large 
amount, and not only was the debt paid off but the 
sum of 3000/. was invested in the funds. At this 
time over two years’ salary was due to Professors 
Davy and Young, and after the funds had come in, 
Dr. Young applied to the managers for an increase 
of his salary, which was refused, and this was the 
immediate cause of his terminating his connection 
with the Institution, which he did on July 4, 1803. 
Soon after this the fame of Davy, by making 
the Institution the most fashionable spot in London, 
resuscitated its finances, and during the remainder 
of his professorship it was in a flourishing condi- 
tion. 

In July, 1803, the Committee of Science recom- 
mended that Dr. John Dalton, the founder of the 
Atomic Theory, as deduced from experimental in- 
vestigation, should give a course of lectures in the 
Institution. In the following December he took u 
his residence at Albemarle-street, and on the 17t 
of that month he gave his introductory lecture of a 
course of four on Mechanicsand Physics. The first 
lecture, delivered on December 22, 1803, gave a 

lan of the course with a division of his subjects. 

he second, which was given on December 26, was 
on the Properties of Matter, extension, impene- 
trability, density, inertia, attraction and repul- 
sion, motion, composition of forces, collision, 
gravity, &c. The third, delivered on December 
28, was on Projectiles, resistance of the air, and 
mechanical power. The last was given the next 
day, and was on Pneumatics, the properties of 
elastic fluids, the air pump, the weight of the atmo- 
sphere, and the barometer. 

During the month of January, 1804, Dr. Dalton 
gave a further course of sixteen lectures, making 
twenty in all. In a letter to his brother Jonathan, 
dated February 1, 1804, Dr. Dalton gave an account 
of his engagement at the Institution commencing 
in the quaint Quaker style : ‘‘ Dear Brother, I have 
the satisfaction to inform thee that I returned safe 
from my London journey last seventh day, having 
been absent six weeks. It has on many accounts 
been an interesting vocation to me, though a very 
laborious one. I went in a great measure unpre- 
— not knowing the nature and manner of the 
ectures at the Institution nor the apparatus .. . 
I was agreebly disappointed to find so learned and 
attentive an audience, though many of them of 
rank .... We had the good fortune, however, 
never to failin any experiment . . . The scientific 
part of the audience was wonderfully taken with 
some of my original notions relative to heat, 
the gases, &c., some of which had not before been 
published . . . . My eighteenth (lecture) on 
‘Heat and the Laws of Expansion, &c.,’ was 
received with the greatest applause, with very few 
experiments ;” and he thus refers to some of his 
early notions which were afterwards developed into 
his classic Atomic Theory and the reception they 
met with at the time. ‘‘ The one that followed was 
on ‘Mixed Elastic Fluids,’ in which I had an 
opportunity of developing my ideas, that have 
already been published on the subject more fully. 
The doctrine has, as I apprehended it would, 
excited the attention of philosophers throughout 
Europe. Two journals in the German language 
came into the Royal Institution, whilst I was 
there, from Saxony, both of which were about half 
filled with translations from the papers I have 
written on this subject and comments upon 
them.” 

The year 1803 is also memorable in the annals of 
the Royal Institution as that during which the 
library was organised, and we may say established ; 
and the result of a report laid before the Managers 
by Mr. Bernard on March 21, was that by the end 
of the following month subscriptions to the amount 
of 37981. had come in to the library fund, and 
a collection of books of reference was established, 
‘*comprehending not only the best publications in 
practical science, but a library of general and 
authentic history, political economy, finances, topo- 
graphy, and other departments of knowledge that 
may be useful to individuals of the United King- 
dom, and also to scientific persons of other nations.” 
In connection with this library it is an interesting 
fact that, during this its first year, an application 
for the situation of librarian was made to the 
managers by the Rev. T. F. Dibdin, the eminent 
bibliographer and man of letters. This application 
was refused, but a few years afterwards he was 





subject being ‘‘ The Use and Progress of English 
Literature.” 

In May, 1804, a proposition was made to esta- 
blish a mineralogical department in the Royal Insti- 
tution, and an address was issued to the proprietors 
and subscribers respecting this proposal. Thesum 
of 2501. was expended in fitting up what had been 
the committee rooms into a mineralogical and 
metallurgical museum and laboratory. For this 
object Sir John St. Aubin, the Hon. G. F. Greville, 
and Sir A. Hume subscribed together the sum of 
40001. Davy presented to it his own collection of 
minerals, the Earl of Dartmouth gave a collec- 
tion of the value of 200/., and Davy was commis- 
sioned to make a tour in Ireland and Wales for the 
purpose of collecting minerals. In the following 
year he paid another visit to Ireland with the same 
object, and by the end of 1805 the mineralogical 
collection was arranged under the direction of Pro- 
fessor Davy. This scheme was an almost total 
failure ; the Managers returned to the three original 
subscribers their subscriptions, and the department 
was discontinued. 

In 1804 a course of lectures was given by the 
celebrated Sydney Smith upon Moral Philosophy, 
and these lectures not only attracted crowded and 
fashionable audiences, but were the talk of the 
town for two seasons. The Rev. Sydney Smith 
gave a second course in the spring of 1805, and 
the following letter which he wrote at the time 
to his friend Francis Jeffery, indicates the popular 
enthusiasm aroused by his discourse, and the 
modest manner in which he received it. ‘‘My 
lectures are just now at such a pitch of celebrity 
that I must lose a good deal of reputation before 
the public settles into a just equilibrium respecting 
them. I am most heartily ashamed of my own 
fame, because I am conscious I do not deserve it, 
and that the moment men of sense are provoked by 
the clamour to look into my claims, it will be at an 
end.” 

The eminent engraver John Landseer (the father 
of the late Sir Edwin) was engaged to deliver a 
course of six lectures upon the History of the Art 
of Engraving, and after four had been delivered 
the managers stopped their continuance, having 
been informed that the last two would contain 
personal remarks reflecting on the character of one 
of their late managers. Mr. Landseer upon this 
published the whole course in a volume,* which 
gave rise to a somewhat fierce controversy in the 
public journals of the time. 

At the first meeting of the managers in May, 
1805, the following were elected professors of the 
Institution: Professor of Chemistry, Humphry 
Davy ; Professor of Natural Philosophy, W. Allen; 
Professor of Poetry, the Rev. W. Crowe; Professor 
of Belles Lettres, the Rev. John Hewlett; Professor 
of Moral Philosophy, the Rev. Sydney Smith. 

In the beginning of 1802, Mr. Webster, the 
secretary at that time and clerk of the works, had 
written in reference to Rumford’s Institution, ‘* The 
men who conduct it at present cannot always be 
its managers, and its very system may and pro- 
bably will be very much altered at some future 
period.” This prediction, as we have already seen, 
was very soon fulfilled, and the following list taken 
from the report of 1807 of lectures, given in the 
Institution in the seasons of 1806 and 1807, will 
show how, within seven years, the character of the 
Royal Institution had changed from what it was 
intended by Count Rumford to be: 


Lecturer. 


Number 
Subject. of 
Lectures, 


Professor Davy . Geology and Chemistry 


Mr. Allen . Natural i prey, 0 ase, 5a 
Rev. W. Crowe ... Poetryandthe Drama .. 45 
Rev. T. F. Dibden English Literature is *'@ 
Rev. J. Hewlett ... Belles Lettres a 
Dr. Crotch ... Music... ads aba . 38 
Rev. E. Foster ... Historyof Commerce ... 8 
Mr. Douglas West... The Fine Artsin Spain ... 4 
Mr. Wood ... ... Perspective ... “a ae 
Dr. Shaw ... ... Zoology | 
Sir James Smith ... Botany oa we Ss 
Mr. Craig ... .... Water Colour Painting ... 16 
Rev. Sydney Smith Moral Philosophy ... 14 
Mr. Opie _... .. Painting... iia ial 
Mr. Landseer . Engraving .. wre 


The year 1808, as we have seen, was a memor- 
able one in the history of the Institution, for it 
was in that year that Davy made his great dis- 


* ‘Lectures on the Art of Engraving, delivered at 
the Royal Institution of Great Britain.” By John Land- 
seer, Engraver to the King and F.S.A. 8vo. London, 





himself a lecturer at the Royal Institution, his | 1807 


. 
| 
; 
4 
i 
' 
t 
; 


330 


ENGINEERING. 


[Marcu 11, 1892. 








coveries of the decomposition of the alkalies,* and 
it was in the autumn of the same year that, in con- 
sequence of his severe illness, his lectures were 
discontinued. The immediate result of this inter- 
ruption was a rapid falling off in the funds, and 
again the Royal Institution was plunged into great 
poverty until the time when Faraday assumed the 
mantle which had fallen from Sir Humphry Davy, 
and, by his transcendent genius and power of demon- 
stration, raised the Royal Institution once more to 
the highest pinnacle of honour and importance. 

In May of 1809, Samuel Taylor Coleridge gave a 
lecture on Education, and a course of twenty-five 
lectures were announced to be delivered by the 
eminent poet upon the Distinguished English Poets 
in Illustration of the Principles of Poetry, arranged 
under the following five heads. (1), Shakespeare; 
(2), Spencer and Allegorical Poetry ; (3), Milton ; 
(4), Dryden and Pope ; and (5), Modern Poetry. 
For this series‘of lectures the managers agreed to 
give Coleridge a fee of 140/., and the sum of 601. 
was paid in advance ; owing, however, to the failure 
of his health the lectures were discontinued after 
only a few had been delivered. 

At the opening of the year 1810, Dr. Dalton 
delivered a course of twenty lectures on Natural 
Philosophy, viz., three on Mechanics, two on 
Pneumatics, one on Hydrostatics, two on the 
Steam Engine, two on Electricity, two on 
Meteorology, two on Astronomy, and six on Heat ; 
and for this course, which extended over six 
weeks, he was paid an honorarium of eighty guineas. 
Lectures were also announced to be given by 
Mr. Allen and Mr. Pond, as well as an evening 
course of twelve lectures by Professor Davy upon 
‘*Klectro-Chemical Science,” to commence at 
Christmas, 1809, and a morning course upon 
‘* Chemistry in its Applications to Nature and Art” 


. was promised by him to be delivered throughout 


the season, commencing after Easter, 1810. It was 
during this year that the House of Lords invited 
the secretary of the Royal Institution to attend 
the Committee ‘‘ with any gentleman belonging to 
the Institution who might give advice and assist- 
ance to the Committee on the subject of warming 
and ventilating their House.” The ‘‘ gentleman 
belonging to the Institution” who attended was, as 
was intended, Professor Davy ; he examined the 
House and surroundings, and made a report which 
was adopted, but unfortunately with only negative 
success, 

The year 1811 was not marked by any important 
events, except the resignation from the Board of 
Managers of Sir Thomas Bernard, one of the original 
founders of the Institution, and who had held for 
some years the position of treasurer. The follow- 
ing year, however, brought about gigantic changes. 
In April Humphry Davy was knighted, married and 
resigned his ngewe having one month before 
engaged as his assistant Michael Faraday at a salary 
of 25s. a week, his duties being laid down in a 
document, prepared by order of the managers. 
** Duties of Michael Faraday. To attend and assist 
the lecturers and professors in preparing for and 
during lectures. When any instruments or appa- 
ratus may be required to attend to their careful 
removal from the model-room and laboratory to the 
lecture-room, and to clean and replace them after 
being used, reporting to the managers such accidents 
as shall require repair, a constant diary being kept 
by him for that purpose. That in one day in each 
week he be employed in keeping clean the models 
in the repository, and that all the instruments in 
the glass cases be cleaned and dusted at least once 
within a month,” 

Thus commenced the scientific career of Michael 
Faraday, and with it was inaugurated and main- 
tained an epoch in the annals of the Royal Insti- 
tution of Great Britain which rendered it glorious 
for half a century. 





NOTES. 
Triats oF H.M.S. ‘ Hawke.” 

Tue Hawke, the second of the nine first-class 
cruisers ordered under the Naval Defence Act, has 
completed her ofticial power trials with very satis- 
factory results. This vessel, which was built at 
Chatham, and, as in the case of the Edgar, the first 
vessel tried, was fitted by the Fairfield Shipbuilding 
and Engineering Company, Glasgow, with engines 
and boilers designed by Mr. Andrew Laing, the 
engineering manager. The machinery in each case 
is identical, and, as we illustrated by detailed 


* See ENGINEERING, page 83ante. 





and perspective drawings, not only the machinery 
and the boilers, but also the vessel on the occasion 
of the trial of the Edgar (see pages 12 and 75 ante), 
it is not nec to further refer to the designs. 
On the eight hours’ trial under natural draught on 
Saturday, 5th inst., the power developed was 
10,700 indicated horse-power, the speed averaged 
194 knots,'three-quarters in excess of the guarantee ; 
while on the four hours’ trial under forced draught 
on the 18th inst., the power was 12,520 indicated 
horse-power, with the engines running at 102 revo- 
lutions. The speed was also considerably in excess 
of the guarantee—19.75 knots. The trial was run 
in presence of officials from the Admiralty and 
Chatham Dockyards, Mr. Laing being present on 
behalf of his company. The Admiralty, we under- 
stand, are not only surprised at the speed with 
which all the private contract work is being carried 
out, but with the splendid results attained ; and 
the Edgar and Hawke are fit examples, being the 
fastest of the large cruisers in the Navy. The 
Edgar attained a speed of 20.97 knots. It is to be 
hoped that the other seven vessels of the class will 
attain equally satisfactory results. 


A Year’s SHIPWRECKS. 

During the past year 983 vessels of 597,471 tons 
were returned by Lloyd’s as having been wrecked, 
lost or condemned, and of the tonnage 55.5 per 
cent. were sailing ships. The losses were : 
Vessels, Tons. Per Cent. 

March quarter 256 ,140 ‘5: being ships. 
June, ee fie Oo = 
September quarter 204 135,167 47 ”” 
December . 356 191,836 65 ss 


Total ee 983 597,471 555 ,, 

Of the total 54 per cent. were wrecked, about 
10 per cent. were lost in collision, other 10 
per cent. abandoned at sea, 8.1 per cent. are 
missing—their fate being unknown—6 per cent. 
foundered, 5 per cent. were burned, and the others 
were lost, condemned, or broken up. Wooden and 
composite vessels, nearly all sailing ships, make 
up one-half of the total, and iron vessels, a large 
proportion steamers, about 38 per cent., and steel 
vessels rather over 10 percent. Half of the vessels 
lost belonged to the British fleet, the tonnage 
being 264,939 tons; but then it must be remem- 
bered that our total fleet equals that of all other 
powers, so that the mortality of‘ our ship is, if any- 
thing, less than of other nations. Indeed, only a 
quarter ton, or .25 per 100 tons owned, was lost. 
The total losses represent .275 per cent. of the total 
owned, In may be noted that the losses for the last 
quarter of 1891 are very heavy. They exceed those 
of the corresponding period in the previous year by 
15,000 tons. Small sailing wooden or composite 
vessels especially have suffered, making up more 
than half. Iron steamers make up more than a 
fourth. The British rate of loss for the quarter is 
.77 per cent. of tonnage owned, while the rate for 
the total is .88 per cent., against .84 per cent. in 
the December quarter of 1890. 


Tue New Frencu 115-Fr. Torrepo Boars, 

It will be remembered that two torpedo boats of 
the 35-metre type were, not long ago, lost from the 
French Navy. One of these foundered, in bad 
weather, in the Atlantic, but the other was lost in 
the Mediterranean in a calm sea. These boats were 
ordered by Admiral Aube when he was Minister of 
the Navy, during the period when a strong party in 
France held that the torpedo boat was about to 
cause the disappearance of the armoured battle-ship 
from the navies of the world. In haste to anticipate 
other nations in having a large fleet of torpedo 
boats, insufficient care was taken in the design, with 
the result that the new boats had insufficient 
stability. In the boats now being built for the 
French Navy this fault has been corrected. The old 
boats had a great tumble home, and the forecastle 
was very high and long, with the object of raising 
the torpedo tubes as high as possible above the 
surface of the water. The new boats have no 
tumble home, and the forecastle has been shortened, 
and is now only the length of the torpedo tube. 
Its shape has also been modified, having been 
given a considerable slope, which is a capital pro- 
tection against the sea. At the same time the 
whole internal structure of this part of the vessel 
has been strengthened. Finally the armament 





has been modified, a single tube being substituted 
for the two in the bow in the previous type, whilst 
the second has been placed behind the chimneys 
and mounted on a swivel. The stability of the 
new boat vanishes at 80 deg., that of the old one at 





70 deg. ; but at 40 deg. the new boat has nearly 
double the stability of the old one, which attained 
its maximum at 25 deg. of inclination. The work 
required to incline the new boat to its point of no 
stability is just double as much as it was in the old 
type. 

AMERICAN METALLURGICAL INDUSTRY. 

The production of pig iron in the United States 
has enormously increased during the last seven 
years. In 1885 the aggregate output was 4,529,869 
tons ; in 1886, 6,365,328 tons; in 1887, 7,187,206 
tons ; in 1888, 7,268,507 tons ; in 1889, 8,516,079 
tons; in 1890, 10,307,028 tons; and in 1891, 
9,273,455 tons. It will be seen, however, that the 
output of 1891 exhibited a considerable reduction 
as compared with 1890, this being due to the fact 
that the rapid growth of the production fairly 
glutted the American iron markets, while the 
depressed condition of Western American agricul- 
ture also checked railroad construction in the 
Western States. The great advance established in 
the output of American pig during the last seven 
years was materially assisted by the rapid develop- 
ment of metallurgical industry in the Southern 
States. Thus the quantity of pig produced in the 
Southern States rose from 712,835 tons in 1885 to 
875,179 tons in 1886, 920,436 tons in 1887, 
1,132,858 tons in 1888, 1,566,702 tons in 1889, 
1,953,459 tons in 1890, and 1,914,042 tons in 
1891. [t will be seen that the output exhibited 
a slight reduction in 1891 as compared with 
1890, and it is possible that a further falling off may 
be witnessed in 1892, as the material prosperity of 
the Southern States has been greatly affected of 
late by the low price ruling for cotton. One im- 
portant result is established by the statistics under 
review, viz., that the rapid growth of metallurgical 
industry in the Southern States since 1885 has not 
materially affected the iron trade of Pennsylvania 
and Ohio. This is proved by the fact that while 
the output of pig in Pennsylvania in 1885 was 
2,445,496 tons, the corresponding production had 
grown in 1891 to 4,426,673 tons. Similarly, while 
553,963 tons of pig were made in Ohio in 1885, the 
corresponding production in 1891 was 1,159,215 
tons. Alabama promises to be the great metallur- 
gical State of the south. In 1885 this State made 
227,438 tons of pig. In 1886 it produced 283,859 
tons; in 1887, 292,762 tons; in 1888, 449,492 
tons ; in 1889, 791,425 tons; in 1890, 914,940 tons ; 
and in 1891, 891,854 tons. 


ProGRESS ON THE NicaRAGUA CANAL. 

The contract between the Nicaragua Canal 
Association and the Government of Nicaragua was 
ratified by the Congress of the Republic on April 
24, 1887. A surveying expedition was sent out from 
New York immediately, and was substantially com- 
pleted its work by the end of 1888. In May, 1889, 
an additional force of engineers was sent out, and 
others followed until, at the close of 1890, there 
were nearly 2000 officers, foremen, and labourers. 
The first work was to clear the rivers San Juanillo 
and Deseado forthirty miles to render them available 
for the passage of stores. Trails were cut from 
them to cross the routes of the various surveys, and 
camps established where necessary. One company 
of surveyors was equipped with a diamond drilling 
plant to enable them to demonstrate the nature of 
the ground or rock that would need to be 
removed, Among the first necessities was a safe 
entrance to the harbour. Previous to 1860 it had 
been accessible to vessels of 20 ft. draught, but it 
has since been closed by a sandbank. Steamships 
had to lie two miles out and discharge into surf 
boats. A breakwater was commenced, and has now 
been extended for 1000 ft. The sandbank has now 
been partly swept away, and light-draught sea- 
going vessels can now enter the harbour of San 
Juan del Norte. During the summer of 1889 per- 
manent buildings were begun, and have been 
continued ever since. The structures are all of 
pine with galvanised iron roofs; there are thirty- 
nine of them with 75,902 square feet of floor 
space. Work in clearing the canal line of forest 
was begun in January, 1890, and for a distance 
of ten miles back from the coast the clearing 
has the full width of 486 ft. The same work was 
commenced on the west side of Lake Nicaragua in 
the month of November, 1890, and for a distance 
of nine miles has been completed. To carry the 
machinery to the ‘‘ eastern divide,’’* the most diffi- 
cult part of the work, a railway was begun in the 
summer of 1890. This runs for the first ten miles 





* See ENGINEERING, vol. 1., pages 208 and 749, 
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over a swamp, which is at times flooded 1 ft. to 4 ft. 
deep. The ties were first laid on a ‘‘ corduroy ” of 
tree trunks, and then sand was dumped from 
ballast wagons, the two being gradually raised as 
the sand was packed beneath them. In the summer 
of 1890 there was purchased from the American 
Contracting and Dredging Company the extensive 
plant used on the eastern end of the Panama 
Canal. This includes seven dredgers, two tugs, 
twenty lighters, and a great number of pumps, 
engines, and tools. One of the dredgers was, how- 
ever, lost at sea. The canal line has been opened 
inland for 3000 ft. for a width of 280 ft. and a 
depth of 17 ft. The Nicaraguan Government has 
acknowledged that the company has complied 
with the proviso that it should spend 2,000,000 dols. 
during the first year. The concession allows ten 
years for opening the canal for traffic. 





THE PHYSICS OF STEEL. 
To THE EDITOR oF ENGINEERING. 

Srr,—In your issue of February 19 Mr. Arnold asks me 
certain questions bearing on the subject of the crystallisa- 
tion of iron. With your permission I will answer these 
questions very briefly. In the course of his admirable 
researches, Chernoff discovered that crystallisation com- 
mences at the point which he calls b, and is continued 
with considerable acceleration up to the point which he 
calls X. The conclusions deduced from my own observa- 
tions are generally in harmony with those of Chernoff ; 
the points 6 and x do not coincide with the points a, 
ay, OF Az. 

hat, therefore, are the phenomena to which these 
points 6 and X correspond? To my mind oe corre- 
spond with the formation, during heating, of fusible com- 
pounds of the iron with phosphorus and carbon. It is 
uite certain that if such compounds melt, and are there- 
pen capable of dissolving in the iron, and exist in the 
metallic mass above a certain temperature, they constitute 
an evident cause of crystallisation. My contention appears, 
therefore, well founded ; it, moreover, closely corresponds 
with that of Chernoff, and the temperatures, determined 
by experiments, of b and X, seem to confirm it. 

Mr. Arnold objects: (1) That the ‘‘Swedish and Lan- 
cashire iron ” containing only .05 per cent. of carbon and 
.02 per cent. of phosphorus, is very strongly crystallised. 
(2) That if a portion solidifies or melts during the cooling 
or heating of the steel, the fact ought to be indicated by 
the liberation or absorption of heat, that is to say, by a 
critical point. 

The first objection is very elementary ; every one knows 
that the presence of the trace of a suitable mineral agent 
(agent minéralisateur) is sufficient to cause an indefinite 
mass of a different metallic body to crystallise. Professor 
Roberts-Austen has given as examples the action of a 
trace of lead or bismuth on gold. If the Lancashire iron 
cited by Mr. Arnold is very crystalline, the reason is 
because it was brought from the rolls at a temperature 
considerably over 900 deg. 

To the second objection I reply that in principle I am 
ia accord with Mr. Arnold ; only the impurities are very 
irregularly distributed through a mass of steel or iron. 
If we imagine a piece of either metal, divided into an 
infinitely large number of infinitely small cubes, these 
elementary cubes will have a composition varying from 
pure iron to the carbide Fi®C of steel, and consequently 
the points of fusion will be widely different if the steel at 
red heat is not more homogeneous than steel when cold. 
It follows naturally, therefore, that at no point of tem- 
perature, during the process of heating and cooling, 
would absorption or disengagement of heat take place to 
such an extent as would exceed the errors of observation. 
But it is quite different when we are dealing with a phos- 
phoric cast iron; in such a metal the critical point 
claimed by Mr. Arnold exists without any doubt between 
900 deg. and 920 deg. oa des Mines, 8° Série, 
vol. xiv., page 52, and Pl. If. 

. Moreover, I do not say that pure iron cannot crystal- 
lise, but only that its crystallisation becomes more diffi- 
cult with the purity of the iron; it is for this reason 
that phosphoric irons are more liable to crystallisation 
than irons of high quality, and that hard steel cannot 
resist the same temperature as soft steel. 


Yours truly, 
Paris, March 3, 1892. F. Osmonp. 





SUPERHEATED STEAM. 
To THE Epritor or ENGINEERING. 

Srr,—Mr. W. H. Northcott’s letter in to-day’s Encr- 
NEERING states correctly that in my letter, on page 260, 
I referred to adiabatic conditions to which alone Carnot’s 
law applies. 

His question, What 7s the specific heat of superheated 
steam, has to be answered by definition and also numeri- 
cally. I answer now because I see that I have not suf- 
ficiently explained the sense in which the term “ specific 
heat” has been applied in my paper on Regnault’s 
experiments. 

_As Mr. Northcott writes, an entropy meter is some- 
times awanting, and when I wrote my paper I had not a 
convenient one. In revising it finally I made one and 


stuck it in on page 440, where it now reads, “ F G is pro- 
portional to p+ @*.” That is the entropy meter. From 
that we get for steam z = [4.3598820] p 0 — i where the 
number in brackets is the common logarithm of a 


The pressure is in mm. mercury, 
The 


constant coefficient. 
and @ is the absolute temperature Centigrade. 





specific heat at constant pressure employed in my paper 
is Ty, where mis the molecular weight, and zx is the 


fraction which p v is of what pv would be at the same tem- 
raturein thecondition of perfect gas. Thesymbolz stands 
or 1-2, so that the formula above gives x as a function 
of p and @. Specific heat at constant pressure as commonly 
understood is really 
(# +94 ) 
dé 


ont 

m 
When writing the portion of my paper dealing with the 
specific heat_of steam, I had not worked out the formule 
for x, and I therefore neglected the second term. This 
omission does not affect any of the other deductions in 


the paper, and when inserted in regard to the specific heat 
experiments, it gives the specific heat at constant pres- 
sure : 
At Odeg. Cent. ... -39006 
,, 100 deg. pe -40668 
, 200 deg. Tee: 
Between 100 deg. and 124 deg.... 40494 
»  170deg. ,, 28ldeg.... 43922 


In my letter on page 260 I assumed .5 as the mean 
specific heat; I had not calculated what it would be; I 
have done so just now and give the result in the last line 
above, between the equivalent temperatures, = .44 say. 
The advantage of superheating will therefore be even less 
than I stated it to be, but the formula given may be left 
as it is, understanding that it is a little too high. The.5 
is arithmetically convenient in the construction of the 
expression. 

have given the specific heats at certain temperatures, 
a rates will be slightly less if taken pvc. ap whole 
egree. 

At 500 deg. Cent. there is no saturated steam, and at 
1000 deg. and 11,000 deg. Cent. we have to deal with 
dissociation, for which I have not the necessary data, I 
therefore cannot give Mr. Northcott the specific heats, 
Les do not think that he can be wanting the last one 

adly. 


March 4, 1892. 


J. MACFARLANE GRAY. 





CYLINDER CONDENSATION. 
To THE EpiTor oF ENGINEERING. 

Sir,—Lord aon gence is unquestionably right in his re- 
mark that, judged apart from the effect on cylinder con- 
densation, super heating to any practical extent has but a 
very small ielieanes on the thermodynamic efficiency of a 
steam engine ; and coming from him, that observation will 
doubtless arrest the attention of, and do some good to, a 
certain class of would-be improvers of the steam engine 
on the grand scale, who are, moreover, diligent patrons 
of the Patent Office. It should also be remarked, how- 
ever, that in estimating the economical value of the ex- 
pedient, a question will arise similar to that which often 
occurs in the case of a variety of feed heater or economiser 
—namely, whether or not the heat supplied is to be 
reckoned recovered waste heat. And this brings us to 
the furnace, which, though truly a vital part of the steam 
engine contrivance, is often left out of consideration. 
How very imperfect the furnace portion of our present 
process is, regarded from a purely thermodynamic point 
of view, may be judged by the fact that one usually 
thinks of finding the superheater in the smokebox or up- 
take—that is to say, near the lower end of the tempera- 
ture gradient, whereas, if simple thermodynamic con- 
siderations were not swamped by practical difficulties, 
the proper situation of such an appliance would be near 
the se end of the gradient—that is to say, somewhere 
about the hottest part of the furnace. The pursuit of 
this idea leads to a curious speculation. In an ultimate 
sense that thermodynamic motor will be the most efficient 
in which the working fluid draws its heat from the furnace, 
so to speak, along a curve coincident in the limit with 
the temperature gradient. In the case where the 
fluid changes its state of aggregation in the boiler at a 
constant temperature this condition is at once violated ; 
and, moreover, the furnace gases must be discharged 
to waste with a terminal temperature at or above that of 
the boiler. Hence, as we raise the boiler temperature in 
obedience to the dictation of the simple Carnot rule we 
increase the chimney waste. The ideal fluid for this sort 
of working process will therefore be one whose pressure is 
pelietoniren b at a temperature determined by a certain 
condition in which the gain to be derived by increasing 
the boiler temperature is neutralised by the increase of 
chimney waste; and farther, the substance must be 
liquid at ordinary atmospheric temperatures. If 7, is the 
average highest temperature of the furnace gases and 72, 
Ts, Ty the be ig eprint respectively of the boiler, the con- 
denser, and the atmosphere, then, applying the Carnot 
principle, the highest possible efficiency of the process is 


(1 - 7) (72-7) 

T2 (7 — 74) 
and this is maximum when 

%g = Ni 7 Ty. 

Assuming for the sake of argument that the condenser 
temperature can be got down to 60deg. Fahr., and taking 
7, = 2500 + 461, 
T,= 60+ 461, 
we find that 7. corresponds with 781 deg. Fahr. on the 
ordinary scale. To attain the most economical boiler 
pressure with water as the working fluid is therefore 
wholly impossible ; and even though we possessed an 
ideal substance controllable at the extreme temperature 
indicated, weshould only have advanced a stage, inasmuch 





waste gases. It would appear that in a practical engine 
the — in state of aggregation of the working fluid is 
required by the conditions yarns the economics of 
first cost, maintenance, and mechanical efficiency, which 
are functions of the bulk per horse-power ; and the same 
conditions limit the closeness with which the tempera- 
ture gradient of the furnace could conceivably be hugged 
by the corresponding curve for the working fluid. 

The ordinary ae efficiency of an engine, 
taking account of superheating, may i expressed as 
follows : 

By the first law 


Ww=/aH, 


fio 
T 


where the integrals are taken cyclically, and irreversible 
operations are barred or compensated. If 7, 7. are the 
temperatures respectively of the boiler and condenser, 
sis the amount of superheating, ¢ the average specitic 
heat of steam at constant pressure, and the other symbols 
have obvious meanings, then the efficiency, supposing 
that there is no feed-water or other imperfection (but 
assuming the assigned degree of superheating), is 


and by the second law 


1 *8 264, 8/7, — log (7; +5)/ qs: 
T) " Li+¢s : 

the first term of ¢ is the well-known expression, and the 

second represents the gain due to superheating. Taking 

the boiler pressure at 160 Ib. Le uare inch above the 

atmosphere, and 100 deg. Fahr. of superheating, and 

condenser temperature 126 deg. Fahr., one finds 


e=.294+.003=.297. 
If we take account of the ordinary feed-water imper- 


fection and denote by c the (average) specific heat of the 
water 


e= 


7 -T3_ 
7) 


e= T2 


¢ log 7/72 + 6 log (71+ 8)i71—[o 8 + ¢ (71 - 72) N71 
I, + ¢(7,; —T2) + o8 
For this case 
e = .268 without superheating ; and 
e = .271 with superheating. 


Putting es ¢. for the efficiencies respectively with 
and without superheating, then the saving in steam or 
coal consumption is 

100 © — © per cent. 
es 
For the first case the saving shown (due directly to super- 
heating) is 1.01 per cent. ; and for the second case 1.1 per 
cent. 

I am unable to agree with Lord ogtigh that any con- 
siderable economical gain will result from the presence of 
saline matter in the boiler. From my point of view the 
increased economy with equal boiler pressures will be due 
to the slight degree of superheating that must of necessity 
take place, and in so far as the efficiency ratio is concerned 
the effect has just been shown to be insignificant. To take 
a practical example let the boiler pressure be as before, 
160 lb. per square inch above atmosphere, and suppose 
that the proportion of salt in solution is 3/32, then 
since the molecular weight of water (H, 0) is 18, and 
that of salt (NaCl) is 58.5 by the rule of Raoult (see 
Ostwald), 

f= 174,7 (29182) [18 + (3/22) (58.5 

(29/32) /18 

where f is the absolute pressure of the vapour of pure 
water at the same temperature with the brine. To this 
ge there corresponds the temperature 373.1 deg. 
ahr. The temperature of saturation at the boiler pres- 
sure is 370.4 deg. Fahr, The old empiricism pointing to 
a sudden and notable breach of temperature continuity 
at the vapour solution interface seems founded on poor 
experimental work and wholly opposed to reason ; and it 
must, I think, be ultimately and universally abandoned. 
According to the temperature continuity view the steam 
in the foregoing example will be superheated to the 


extent of 
373.1 — 370.4 = 2.7 deg. Fahr. 


at the constant pressure 174.7; and the latent heat will 
correspond with 370.4 deg. Fahr., that is to say, is the 
same for the brine and fresh-water boilers when the pres- 
sures are equal ; this question touches very closely the 
theory of solution, and itis just possible that Lord Ray- 
leigh may have something quite fresh in his mind. 

The pa. bean of the foregoing was written under date 
February 22 for your contemporary Nature, but an acci- 
dent prevented its publication. Since then my friend, 
Mr. Macfarlane Gray, has, I observe, discussed the sub- 
ject from the engineering point of view with his accus- 
tomed ability; the points on which Mr. Gray and I differ 
are here and as usual probably few and unimportant. 

Yours faithfully, 
A. C. Ex.iort, 
University College of South Wales, Cardiff, 
March 7, . 


= 180 25, 





LAUNCH OF H.M.S. ‘‘ RAMILLIES.” 
To THE Eprtor oF ENGINEERING. 
Srr.—In your article on the above subject in your last 
issue you made a comparison between the firm of Messrs. 
J. ve G. Thomson and the Royal Dockyards as to the 
building of the battle-ships of the Royal Sovereign class. 





as there would next bea call to proceed to work on the 





If comparisons are to be made and inferences to 
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drawn from them, it is only right that the data should be 
reliable, 

Your correspondent is in error in a few important par- 
ticulars. He states that it took twenty-two months “‘ to 
build ” the Empress of India at Devonport, and thirty- 
four months ‘‘to build” the Repulse at Pembroke. 
These statements are erroneous, as both ships were built 
and launched at Pembroke, the Repulse taking twenty- 
four months ‘‘to build,” not thirty-four. It should 
borne in mind that both these large ships were on the 
stocks at the same time. 

I have placed the words “ to build” in inverted commas, 
because they are so misleading when used in connection 
with the launch of a vessel of large displacement. It 
should be well known that these vessels when launched 
are far from completion, amounting in most cases to 
a little more or less than half the total displacement. 
Your correspondent compares the Ramillies “built” in 
nineteen months with the Royal Sovereign built in 
seventeen months, but as a matter of fact the Sovereign, 
after seventeen months of building, was far in advance of 
the Ramillies launching. 

Again the Empress of India and Repulse had more 
material built into them when launched than had the 
Ramillies, the displacement of the Repulse being little 
short of 8000 tons when ay launched on Feb- 
ruary 27, the heaviest vessel launched in private or Royal 
yards in the world. 

_ Again, ships built in Royal yards are advanced to frac- 
tional parts of the whole predetermined each year by the 
offici ae yy so that although the Roy: es 
have ‘ built” the Royal Sovereign, Empress of India, 
and Repulse in a phenomenally short time, it should not 
be taken as a measure of their capability to perform work 
whenever the Admiralty may require it. 

Again, if credit is to be given for the successful 
launch of large vessels, what yard in the country can com- 

re with Pembroke? In recent years this yard has 
aunched the — mo ae Y of India, Nile, Edin- 
burgh, Anson, Collingwood, Ajax, &c., without the 
slightest hitch. Credit where credit is due ! 

Yours faithfully, 
PEMBROKE. 


{Our authority for stating that the Repulse took thirty- 
four months to build was the official return as to new con- 
struction reproduced in Lord Brassey’s ‘‘Naval Annual,” 
where, at page 414, the date when the Repulse was laid 
down is given as May 4, 1889—thirty-four months ago. 
We know not when the vessel was actually started. It is 
true that the Empress of India and Repulse had more 
material on thei when launched. The Ramillies, it is 
stated in the article, had 7000 tons built in her, the 
Repulse, we understand, had a ay of 7650 tons, 
‘*the heaviest vessel launched.” It would be interesting 
to know what the displacement of the White Star vessels 
and the Inman vessels were when launched. Against the 
pene ns influence of the Admiralty authorities must be 
placed the difficulty the private builders had of getting 
their armour, owing to the Government yards being 
practically able to order their armour before private con- 
tracts were given out. As tothe two battle-ships building 
at once it might be interesting to know how many other 
vessels Pembroke turned out, to compare with Messrs. 
Thormson’s output while building the Ramillies—about 
20,000 tons, excluding the battle-ship; but including 
threesecond-class cruisers, all since tried. We expect other 
private builders will do equally well against Government 
yards. We have no desire to withhold credit where it is 
due and have ever given the Royal yards praise for over- 
coming the difficulty of red-tapeism.—Eb. E.] 








PRESSURE GAUGES FOR HIGH-PRESSURE 
GASES. 
To THE Eprror or ENGINEERING. 
Sir,—Kindly allow a few lines on this important 
subject to describe a safety appliance for preventing 
accidents from the bursting of gauges for high-pressure 


asex. It consists in filling the Bourdon tube with a| Pp, 


uid that is but slightly compressible, such as glycerine, 
thus preventing the gas from entering the instrument. 
This is retained in the tube by means of a piston located 
in a strong chamber attached to the inlet. The gas under 
these conditions exerts its force upon the piston, which, 
in its turn, forces more of the fluid into the tube and 
actuates it. The difference of pressure upon each side, 
under these conditions, is small, but should the tube 
fracture the contained fluid would escape and cause a 
great difference of pressure. The effect of this would be 
to force the piston to its extreme position towards the 
gauge, and acting as a valve arrest the flow of the escap- 
ing’ gas; another factor of safety is the greatly reduced 
energy required to actuate it, yo | less than one-tenth 
—as an instance a 4-in. gauge will remove from a cy- 
linder at 100 atmospheres 32 culic inches at atmo- 
spheric pressure — whereas with the safety appliance 
less than 3 cubic inches are required. This fact 
had the honour of demonstrating before the Lantern 
Society in the discussion following Mr. Budenberg’s 
paper. As regards the permanency of this arrange- 
ment, a gauge fitted with this appliance has been 
in constant use at Mr. Clarkson’s (who is joint patentee 
with myself) since February, 1891, and has gauged during 
that period between 4000 and 5000 cylinders without 
showing any deterioration; as a matter of fact, the 
viscosity of the fluid tends to arrest sudden movement, 
and consequently reduces the wear of the toothed gearing. 
The reason that I bring this before your readers is that 
Mr. Bourdon’s suggestion of internal corrosion cannot 
take place with this apeneion, and also to provide for 
those unseen flaws that develop in the process of manu- 
facture, which, however much care is bestowed, are liable 





to escape notice by their insignificance at first. In sup- 
port of this I also exhibi a 4-in. gauge, 150 atmo- 
spheres, quite new, by one of our best makers, which 
succum to hydraulic pressure at 130 atmospheres ; had 
it been under gas pressure serious consequences might 
have resulted. 
Yours truly, 
JAMES B. SPURGE. 
28, emt 5 Holborn Circus, E.C., 
March 9, 1892. 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Epitor or ENGINEERING. 

Sir,—Since my name has been brought into a discus- 
sion on the size of pulleys for wire ropes I should be glad 
of an opportunity to point out that ‘‘ Hawser” partly 
misunderstands and misapplies my formule, and partly 
draws from them an erroneous inference. 

The only case in which I have discussed the size of 
pulleys for wire ropes is in connection with telodynamic 
transmission. The conditions in that case are extremely 
peculiar. The ro run at the excessive speed of nearly 
100 ft. per second, the spans are 500 ft. to 600 ft., and 
the cost of the _ and difficulty of rep! “~ them 
make durability the governing consideration. Pulleys 
12 ft. to 16 ft. in diameter for ropes about 1 in. in 
diameter were originally adopted, and after forty years’ 
experience these proportions are still adhered to. Even 
with these large pulleys a rope only lasts on the average 
twelve months. 

It is quite preposterous to take rules fitted for this 
special case and apply them without modification to a 
case in which the conditions of speed and the relative 
importance of durability are quite different, and then to 
quote me as an authority for the proceeding. 

In his last letter ‘‘ Hawser” states that ‘‘if Professor 
Unwin and Mr. Biggart were right in their theory a No. 
20 B.W.G. wire when coiled round a barrel of 5.7 in. in 
diameter would thereby be subjected to a stress of 92.63 
tons, that isonly a couple of tons less than its tensile 
strength.” 

This is a case of the commonest blunder made b 
practical engineers in using the bending formula. All 
that ‘‘ Hawser’s” arithmetical calculation provesis, not that 
the stress in the wire would be 92.63 tons, but that the 
elastic limit of the wire would be exceeded, and that con- 
sequently it would take a small set every time it was 
bent to the radius of the pulley. ‘‘ Hawser” may verify 
this for himself by noticing that the wire after bending is 
unable to straighten itself again. If it is frequently bent 
to that radius it will break. The bending formula is not 
applicable to a case in which the elastic limit is ex 

t is hardly necessary to say that I assume ‘‘ Hawser” 
has not in mind the excessively hard drawn steel wire 
with a high elastic limit, sometimes manufactured, for 
such wire is not suitable for ropes. 

It may possibly be useful to consider the diameter of 
pulley in the limiting case, in which the elastic limit is 
just reached if the wire is subjected to bending only. 


J = stress per square inch. 

E = coefficient of elasticity. 

5 = diameter of wire. 

D = diameter of pulley. 

p=§Fé 

f 
I am not quite sure about the elastic limit for wire 

hy in. in diameter, but I believe it would beat least 36,000 Ib. 
per square inch. E = 28,000,000. Then 


D= 28,000,000 x ss _ 39 in. 
36,000 
For any diameter under 39 in. the wire would be per- 


manently strained every time it was bent. 
March 5, 1892. W. C. Unwin. 





To THE EpiToR OF ENGINEERING. 
Srr,—Surely there is something radically wrong with 
rofessor Unwin’s formula for the bending stress of wires 
wound on barrels and round pulleys. 

I have before me a sample of iron fencing wire coiled 
toa diameter of 9in. The wires are No. 14 B.W.G.; 
hence =.08 in. Assuming the modulus of elasticity at 
29,000,000 lb., the professor would make us believe that 


the stress on the coiled wires is Be OD, or 


about 115 tons per square inch (!!) in the outer fibre, 
and the wire does not seem to be the worse for this harsh 
treatment. I take this opportunity of calling attention 
to the fact that in spite of the extensive use to which 
steel wire ropes are now put in this country, Professor 
Unwin has (in last year’s edition of his machine design) 
to : pe a French authority for the statement ‘“‘ that 
steel wire ropes are now preferred to those of iron” for 
rope gearing. 

Mr. Biggart seems to be in a greater confusion even 
than Professor Unwin. His assertion is that “‘ If a wire 
is to aradius R, the bending moment at any point is 


M = EI » where I is the moment of inertia of the sec- 


tion of the wire, and E is the modulus of elasticity. The 


stress consequently due to bending is f = 5',, .” (Min. 
Proc. Inst. C.E., ci., e 236.) 

Now I fail to see the consequence, or the connection 
between the two formule. On referring to his Table V. 
I find the stresses due to bending are calculated by Pro- 
meer Unwin’s formula, and his own is left out in the 
cold. 

I am perfectly aware that the Institution as a body is 
not responsible for the papers printed in the ‘‘ Minutes ;” 


R 





but Iam also aware of the fact that each selected paper 
has to receive the imprimatur of two members of the 
Council, and surely they ought to save the authors of 
papers from such bungling. > 


Westminster, March 5, 1892. 





To tue Eprror or ENGINEERING. 

S1r,—Your correspondent, ‘‘ Hawser,” says my formula 
is useless for general purposes, as the constant must vary 
with the material, lay, speed, &c., of the rope. I cannot 
see how the material can affect the constant, as all crane 
ropes are necessarily made of hard steel wire, nor can the 
small variations in lay between different makers’ ropes 
make any difference, but the speed certainly should be 
considered in fixing the constant, and I should perhaps 
have made it clearer than I have done that my formula 
was only intended to give the absolute minimum dia- 
meter of barrel under the most favourable conditions, not 
what I recommended for the most economical results. 
If ‘‘Hawser” wants a “‘happy medium” I should 


suggest 
se D=10,000 62 


and I think he will find this constant is, if anything, 
below the practice of the best crane makers. 

The figures in my tables agree with my formula more 
closely than ‘‘ Hawser” thinks, 20 W.G. (=.036 in. dia- 
meter) will not make a 1?-in. rope. It takes .0371 in. 
diameter, and .0371? x 4400=6.056204. The size of barrel 
for 1? in. D. make is given in my tables as 6.1 in., which 
is quite near enough for all practical pu 

Yours truly, 
Eustace SMITH. 

St, Lawrence Ropery, Newcastle-on-Tyne, 

March 8, 1892. 





SPEED OF PROPELLER BOSSES. 
To THE Epitor or ENGINEERING. 

Str,—Your invaluable journal has supplied me with 
further data (trials of H.M.S. Edgar, issue of January 15, 
page 81), from which I deduce that the speed of this 
vessel is ter than the circumferential travel of the 
roots of the blades by about 

38,940 ft. per hour at 20.97 knots 
, 654 ” ” 18.836 ,, 
ore Be 
See gy | 95, | AASOID 5, 
28,020 ,, 4 14 ,, 
“e000 )6(C«;s:~Cté‘(<##éC‘<‘éak‘ TCs 
20,460 5, 5 9.647 ,, 

The 4 ft. 6in. bosses of the Edgar circumferentially 
revolve 649 ft. per minute less than the vessel is travelling 
at 20.97 knots ; 594 ft. at 18.836 ; 557 ft. at 16.512; 488 ft. 
at 14.015; 467 ft. at 13.4; 411 ft. at 11.87; and 341 ft. 
at 9.647. 

A grave difference at all speeds, but ranging from bad 
to worse from low to high. 

I therefore suggest bosses of at least 6 ft. 6 in. diameter 
for the Edgar instead of 4 ft. 6 in. as at present. 

It seems more than a coincidence that the circum- 
ferential travel of a boss of 6 ft. 9 in. would roughly work 
out as follows : 








| | 
Speed on Trial. | —— Speed of Ship. oret ring 

knots | ft. per min. ft. per min. 
20.97 | 104 2124 | 2204 
18.836 | 93 1908 | 1971 
16,512 | 79 1673 | 1674 
14,015 | 66 1420 } 1399 
13.4 63 1357 | 1335 
11.87 56 1202 | 1187 

9.647 45 977 | 954 








The highest difference is at the highest speeds, but it 
is in the right direction, and all the rest are trifling. 
Would it be worth while trying cone-shaped bosses 
6 ft. 9 in. in diameter on the Edgar and again running 
her at above revolutions? And perhaps lubricating the 
surfaces of bosses and blades might still further diminish 
the ‘‘ surface friction ?” 

The United States cruiser Charleston has hubs 3 ft. 6 in. 
in diameter ; her average speed on trial was (roughly) 
18 knots, and Messrs. Hawthorn, Leslie, and Co. kindly 
inform me that her engines were designed to run at 120. 
I suggest that these engines should either run at 166 or 
the diameter of the bosses should be 4 ft. 10 in., before the 
roots of the blades could begin to act at thisspeed. With 
these twin-screws only how many tons of water are being 
‘‘churned” per hour not only to no purpose but to the 
detriment of the speed of the ship and the most certain 
“upsetting” of the proper action of the remaining area 
of Will ae ail kindly f. ith d 1 

ill any er kin avour us with speeds, revolu- 
tions, and diameters of So of any vessels, the larger 
more especially? 


Selhurst, S.E. 


Your obedient servant, 
OBERT McGLasson. 





THE GENESEE.— Residents in the Genesee Valley are 
deeply interested in a proposal to build a huge reservoir 
in the Genesee. The idea is to construct a solid stone 
dam, 60 ft., 70 ft., 80 ft., or even 100 ft. high, with a gate- 
way at the bottom for regulating the flow, so as to assure 
the Erie canal feeder at Rochester an ample supply of 
water all summer. The cost of the works is estimated at 
about 200,0007. The small villages in the Genesee valley 
are interested in the plan, because upon its execution 
depends the development of flour mills, salt works, and 
fruit canning works, &c. 
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HOWIE'S AUTOMATIC SNOW AND SAND FENCE AT BURGHEAD. 























COMBINED CENTRIFUGAL AND POSITIVE ACTION PUMP. 





fig) D 








Nine vessels now building for Messrs. Bucknall 
Brothers, London, for a new line of South African 
steamers—the British and Colonial Steam Navigation 
Company—are being fitted with a type of pump shown 
above. The water, as is usual, is drawn in at the 
centre and discharged at the periphery. The inside 
consists of an impeller or cast-iron disc with gun-metal 
or phosphor-bronze blades formed somewhat after the 
manner of the ordinary centrifugal pump. But the 
inlet and outlet ports are so arranged in relation 
to the disc and blades that at no time is there direct 
communication between the suction and delivery, 
giving a positive discharge every revolution. Besides, 
the blades are mounted on an eccentric, so that the 
divisions of the pump alter, becoming larger when pass- 
ing from suction towards discharge. This will be readily 
seen from Fig. 1. In Fig. 2, B indicates the port where 
the fluid is admitted and C where the same is dis- 
charged. K is the solid impeller or disc, divided in 
this case into four arms; it may be divided into four or 
more. It is keyed on to a shaft which revolves in the 
cylinder A and is placed eccentrically to the true 
centre of A. The direction of revolution is shown 
by the arrowheads. It is clear that if the impeller K 

made to revolve at a rapid pace, centrifugal action 
of the fluid will be set up, more or less a vacuum formed 
in the centre, and consequently at the inlet port B, 
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and thus fluid will be drawn in at B and discharged 
at C. The action so far being somewhat similar to 
that of an ordinary centrifugal pump. Referring to 
Fig. 1 it will be seen that into each of the circular 
holes formed at the periphery of the arm of the im- 
peller K, is placed a blade D, the other end of which 
fits into a shoe E, which is part of a segment plate, 
asshown in Fig. 3. The number of these segment 
plates must be the same as the number of the arms 
of the impeller or disc K, and they revolve round 
the true centre of M. Fig. 4 gives a side view of 
Fig. 3, showing that each segment plate is cast 
with a projecting arm, which fits into a boss H 
cast in the centre on the end cover of the pump and 
revolves round the taper pin F, Turning again to 
Fig. 1, it will be observed that the shoes E are 
made so as almost to touch the periphery of 
the cylinder A, thus forming a practically tight 
joint. It would appear at first sight that if 
there was any head of water pressing on any blade 
that E would bear heavily against the periphery, and 
so cause friction with wear and tear. Fig. 4, how- 
ever, demonstrates that E cannot under any circum- 
stances touch the periphery of A as it is held on 
the boss H, the result being that whatever friction 
there may be takes effect on the taper pin F which is 








adjustable, Fig. 1 further illustrates the action of 
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the pump in showing the quantity of water it can 
discharge per revolution. A space is full of water, 
the suction is shut off and the delivery just about to 
open. Another space is filling, a third space has just 
been discharged, and the fourth space is discharging. 
From this it is evident that each space is discharged 
in one revolution and that the quantity of water so 
discharged would more than occupy the whole space 
of the pump. 

The pumps are made in all sizes. The ballast pump 
and engine that we saw, discharged at the rate of 
140 tons per hour, and occupied a floor space of under 
2ft. by 3ft., total weight of engine and pump being 
15 cwt. All the parts of the pump are made inter- 
changeable, and when any gives out or gets fractured 
it can easily be replaced. One of the features of the 

ump is that it is able to thoroughly drain a tank. 
Water may be raised with the pumps from a depth of 
27 ft. below the spindle without the use of a foot valve, 
while such pumps can be constructed to force water. 
Through a 2-in. pipe the pumps are stated to dis- 
charge 2000 gallons per hour, and are made to suit 
9-in. pipe, discharging 80,000 gallons. The pump is 
known as the Oddie combined centrifugal and positive 
action pump, and is made by the Patent Pump and 
Blower Company, Limited, whose works are at 
Larkhall-lane, Clapham, 8.W. 








HOWIE'S AUTOMATIC SNOW AND SAND 
FENCE. 

WE have pleasure in placing before our readers re- 
productions of the phetographs of No. 1 sand fence 
near Burghead on the Highland Railway, sent us by 
Mr. W. L. Howie, of Eccles, in illustration of his 
letter in answer to Mr, S. Kopernicki, which appeared 
in our issue of February 19 ult. Fig. 1 shows the 
south end of the fence. The figures of the men will 
help to an appreciation of its dimensions. As described 
by the inventor, the framework is of 20 ft. battens, 
bolted and braced diagonally, the lower beams being 
buried in the sand forming the slope of the cutting. 
The upper ends—those most distant from the track— 
are weighted with old iron rails. The higher beams 
of the framework are attached by strands of strong 
wire to other rails buried in the sand, parallel to the 
fence, and at some distance further from the line, as 
the force of high winds is exerted on such a structure 
in a lifting direction. The deflecting screen is placed 
at an angle of about 30 deg. to the horizontal. It will 
be seen that the lee side of the cutting, so far from 
showing any accumulation of sand, has been much cut 
down by the current from the ‘“ blowers,” as the 
surfacemen call the new fence. The original appear- 
ance of the cutting slope, covered with rank grass, and 
standing much higher than at present, is seen in the 
distance behind the two surfacemen. The ends of the 
sleepers have been exposed by the wind, and on the 
extreme right the clean sand makes a graceful sweep 
from the rails to the great mound which lies beyond 
the boundary fence. At no part near the rails, it is 
stated, has there been any accumulation of sand 
caused by fence. Fig. 2 shows the same fence in per- 
spective. The sheeting is of corrugated iron, and is 
12ft. and 18 ft. in width, the latter having been at 
one time necessary to overtop the windward sandhills, 
which latterly have also been considerably reduced. 





The upper horizontal members in this fence were 
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placed above the iron plates, so as not to interfere 
with the free passage of the wind below the screens. 
This was found to be unnecessary, and in the section 
erected more recently, these members are below the 
sheeting, which is of creosoted pine. The slope of the 
acreen is sufficient to throw off any cinders which may 
be discharged from the locomotives. In this photo- 
graph the locality of the old obstructing sleeper fence 
is marked by the position of the men, who are digging 
to lay bare the upper ends of the sleepers. The wind- 
ward sandhill, seen beyond the men, is the accumula- 
tion caused in the first instance by this obsolete form. 





INDUSTRIAL NOTES. 

Durine the past week the coal crisis has almost en- 
tirely overshadowed all other industrial questions ; in 
some instances the latter have, from necessity, merged 
in the one question, the supply of fuel. The federation 
miners appear to have been pretty unanimous in their 
action in all parts of the country, except in South 
Staffordshire, where the men are working under the 
sliding scale. The miners’ agents resent this, and 
turn upon the sliding scale, which they denounce. 
The position of affairs in Durham has given rise to 
great anxiety, as it was believed that the dispute 
would be settled without a strike. The officials and 
agents of the union were making great efforts to 
arrange the difficulties, but the vote of the men gave 
the employers an excuse for issuing notices, which had 
the effect of strengthening the men against their own 
officials, So far the effect of the threatened stoppage 
has simply been to raise the price of coals enormously, 
but mainly to the advantage of the merchant. The 
prices at the pits have gone up considerably in many in- 
stances, but the chief gainers have been the middlemen, 
The consumers generally were excited into a panic, 
which the extremely cold weather tended to accen- 
tuate, the result being that stocks were laid in where 
possible, not merely sufficient to tide over the present 
month, but to last well into the autumn. The folly of 
the men is shown by the fact that, during the time 
covered by the notices, the miners have, as a rule, in- 
creased the output, without any extra pay therefor, 
so that the whole of the present demands have been 
met, while the stocks have not been largely decreased 
except in particular districts. All this extra labour 
and Raeer output have lined the pockets of the coal- 
owners, whether colliery proprietors or merchants, 
without benefiting the men, while the consumers have 
had to pay the piper, without being able to call the 
tune. Meanwhile the colliery proprietors are able to 
pose as a much injured body of men, who are at the 
mercy of a lot of unreasonable miners ; nevertheless 
they are able to compensate themselves for all the 
injury done. 





At the present moment, in the disturbed state of the 
labour market, and more particularly in the coal crisis, 
it is ngs difficult to indicate with any degree of 
accuracy the precise condition of trade in the chief 
centres of industry. Throughout the Lancashire dis- 
trict there appears to be a general quietening down in 
nearly all branches of the engineering trades. At 
many works considerable numbers of men have been 
discharged or suspended for awhile. Even the ma- 
chine toolmakers, hitherto exceptionally well off for 
work, complain of very little new business coming 
forward, and some of the establishments are un- 
doubtedly short of work. Locomotive builders also 
complain of the absence of orders, it being exceptional 
to obtain any considerable weight of new work. The 
stationary engine builders also feel the depressing 
tendency, there being a decrease in the degree of 
activity hitherto enjoyed. Among the general branches 
of the engineering trades the outlook is by no means 
of a satisfactory character. Some detail reports of the 
various centres of activity in those trades indicate 
quietude, even where slackening off is not reported. 

n Manchester and Salford the reports are : trade quiet, 
no improvement; Bolton, steady to moderate, but 
hands are being discharged ; Rochdale, quiet ; War- 
rington, steady; Oldham, declining; Wigan fairly 
good, and St. Helens fairly good. But moderate to 

ull is the complaint in many ofthe busier districts. 
The iron trade is depressed, the prices remain about 
the same, but firmer; there is, however, very little 
buying going on. In the finished iron a litile more 
trade has been done, but not of any great weight. It 
is feared that the effects of the coal stoppage will be 
disastrous on the engineering industries, even though 
it may not last more than a single week. 


The condition of trade in the Sheffield and Rother- 
ham district is distinctly depressed in several branches ; 
some of the manufacturers say that it is worse than it 
has been for more than twenty years. This, however, 
only refers to some of the local trades of Sheffield. 
The electro-plate, silver, and cutlery branches are far 
from being well or - lage in some cases there are 
signs of growing slackness. Efforts are being made to 
develop the markets for the cheaper classes of goods 
of the American type, which hitherto the manufac- 








turers have affected to despise. Crucible steelmakers 
have been rather better employed during the past fort- 
night, but possibly that was in view of the coal crisis. 
The threat of the rolling mill proprietors to close their 
works, if the pits are stopped, is likely to take effect, 
for the price of fuel has — up considerably in the 
district. It has been rather difficult to get supplies 
already in many instances, the want of storage room 
keeping the stocks low in most cases. In the engineer- 
ing branches of trade there has been no serious depres- 
sion, though the state of the labour market is not so 
active as ithas been. As regards railway material and 
some of the heavier trades, there has not been much 
change, but a scarcity of coal or the advanced prices 
will tell against all branches with terrible effect, the 
full force of which it is not at present possible to fore- 
see. It is estimated that in Sheffield alone nearly 
20,000 tons of coal are required by the large establish- 
ments, apart from what is — by the steel manu- 
facturers. In the rolling mills from 4000 to 5000 men 
are employed, all of whom will be thrown out of work 
if the mills are closed. There is a strong feeling in 
Sheffield against the stoppage tof the collieries, the 
coalowners apparently coming in for a large share of 
the blame. It is feared that the dislocation of trade 
will be very serious and the effects lasting. 





In the Cleveland district there is great uneasiness 
with respect to the threatened stoppage of the Durham 

its. The state of trade was bad enough in the district 
edhe the coal crisis came on to intensify matters. 
Prices have advanced in some instances, but there is a 
lack of buyers, so that very little business is done. A 
local agent of the workmen’s associations writes : 
‘The great uncertainty as to the coal trade of the 
north is having a most disastrous effect upon the 
Cleveland iron trade generally, and consequently upon 
the social condition of the workmen.” Efforts are 
being made to cope with the difficulty of so many un- 
employed, but few of the unions make provision for 
men out of work. The engineers, boilermakers, iron 
shipbuilders, the steam enginemakers, and the iron 
moulders make such provision, and consequently the 
members of those unions will not suffer much, but the 
generality of the iron and steelworkers will suffer 
severely. The ironstone miners are also in great 
straits, more men being out of work than has been 
known for many years. Were it not for the depres- 
sion in the iron and steel industries, the dispute of 
engineers on the Tyne, and the coal crisis, the engi- 
neering branches of trade and the shipbuilding indus- 
tries are not badly off for work, taking into account 
the season of the year, the bad weather, and the 
slackening off in other industries. There is just a 

leam of hope that the Durham strike may be averted. 
This will be a godsend to the workers throughout 
the Cleveland district. In Middlesbrough the engi- 
neering branches of trade and the shipbuilding indus- 
tries have suffered very little as yet from shortness of 
work ; one of the unions reports that all their members 
are fully employed, except one on the sick list, and 
one superannuated member. Of course, discharges 
over the coal crisis will be an exceptional matter. The 
closing of the Eston Steel Works is, however, special 
rather than general. 





The condition of affairs in the Tyne district, result- 
ing from the dispute between the engineers and the 
plumbers, underwent but little change during last 
week, The men found it to be much easier to leave 
work than to get back to work again. Probably the 
coal crisis in connection with the proposed stoppage of 
the pits, by order of the National Federation of Miners, 
and the threatened strike of the Durham miners 
against the proposed reduction, have had the effect of 
postponing any direct action on the part of the em- 
ployers, even at the invitation of the officials of the 
men. The expected arrangement of last week did not 
come off in any case, nor does it appear that the 
employers were in haste to negotiate terms. The fact 
is the offer made to them was of an indeterminate 
character, there being no direct offer to return to 
work, but only to get an interview to discuss the situa- 
tion. Even the offer made on Friday last, after great 
meetings held in Newcastle and other districts on the 
Tyne and the Wear, only ‘‘asked the employers to 
receive a deputation with a view to bringing the exist- 
ing strike to a termination.” The strike has caused a 
great deal of friction between different bodies of men 
working in the district, apart from the ill-blood evoked 
between the two bodies primarily concerned. The 
steam enginemakers appear to keep quite aloof from 
the dispute, even to the refusal of outside help in cases 
of their own members who are affected by the strike. 
The boilermakers and iron shipbuilders are in much 
the same condition. Indeed, all the associations 
belonging to the federation of the engineering, ship- 
building, and allied trades maintain the same attitude, 
and urge that the strike should end at once, all matters 
being referred to arbitration. It is doubtful whether 
this ill-feeling will subside for some time, even after 
the dispute is finally settled, as soon it must be. The 
first step towards an arrangement has at last been 





taken by an interview between the representatives of 
the men and the employers, the former abandoning 
their demand for prior terms. The dispute has led to 
acute distress among various workers thrown out of 
employment who are not connected with any union, 
or which does not provide either out-of-work pay or 
other relief. 





The iron and steel manufacturing districts of Staf- 
fordshire are in most cases badly off for work, and the 
threatened coal famine is pees Fos trade more and 
more depressed. Very few of the iron and steel works 
have any large supply of coal in stock, and conse- 

uently it is anticipated that there will be a further 
onsien down of the furnaces. It is said that the 
ironmasters rather regard with complacency the 
stoppage of the works, as it will be to their advantage 
as prices are at present, with no ayo, | demand for 
material. But nevertheless there has been quite a 
run upon the collieries for supplies in case of need. 





According to the latest returns it is by no means 
certain that Mr. Tom Mann will be elected to the 
secretaryship of the Amalgamated Society of Engi- 
neers. r. Mann headed the list with 6704 votes, 
Mr. Anderson comes second with 6145 votes, and Mr. 
Glennie, of Newcastle, with only 397 votes. It is 
thought probable that the first and last named have 
polled their chief supporters, while Mr. Anderson has 
a strong contingent to poll in the other branches 
whose returns are not yet to hand. 





The trade unions of England are about to lose an 
able and efficient officer in the person of Mr. C. J. 
Drummond, the indefatigable secretary of the London 
Society of Compositors, who has tendered his resigna- 
tion. In politics Mr. Drummond isa Conservative, 
but his colleagues had never any reason to complain 
of any party feeling in any action he took, or in the 
course of conduct pursued. He is as much respected 
by those who differ from him as by those on his own 
side in political affairs. 





The foolish strike of the Leicester boot and shoe- 
makers against a co-operative society foreman has 
been arranged, the man being removed to another 
position. The officials of the union were averse to the 
strike, but it took place in spite ofthem. Mr. Charles 
Freak, the London president of the union, has been 
returned to the London County Council. 





The Mines Eight Hours Bill, and also the General 
Eight Hours Bill having been issued, we are in a posi- 
tion to compare the two measures, and to see wherein 
they differ, and to what extent they correspond. The 
wording of the two Bills shows clearly that they were 
originally drafted by the same hand, or that the one 
was borrowed from the other. It is quite evident in 
any case that the one must be examined by the light of 
theother. The Mines Kight Hours Bill proposes to enact 
that no person shall be allowed to work underground 
more than eight hours in any one day of twenty-four 
hours, except in case of accident; work in this case 
means on duty, for the time is to be counted from the 
moment he leaves the surface until he arrives at the 
surface again. The General Eight Hours Bill provides 
that ‘‘no person shall work or cause or suffer any 
other person to work on sea or land in any capacity, 
except in case of accident, for more than eight hours 
in any one day of twenty-four hours, or for more than 
forty-eight hours per week.” The latter Bill has now 
the proviso to the effect that a majority of the workers 
in any trade may apply to the Secretary of State to 
exempt that trade from the provisions of the Act. 
The penalty clause is practically the same in both 
Bills ; namely, that the employer, agent, manager, 
or other person in authority, employing or permitting 
to be employed, shall be liable to the penalty, in the 
Mines Bill of 40s, for each offence, in the other Bill a 
minimum of 10/., or a maximum of 1007. The worker 
who infringes the Act is exempt from the penalty. The 
proposal is exceedingly modest in both cases. 





The labour graeme is in a very unsettled state in 
many parts of the world at the present time, and 
anxiety is being felt in some Continental countries 
with reference to the approaching May-day demon- 
strations. There is an indication that in some Con- 
tinental cities precautionary measures will be taken 
to prevent mischief and rioting. It is to be hoped 
that the measures resolved upon will not provoke 
the very disturbances they are designed to avert. 
The very ugly tumults which have recently taken 
place in Berlin and Vienna show that there is an 
element of disorder which it is difficult to deal with, 
though it may be suppressed by rigorous measures. 
Suppression, however, does not solve the difficulty in 
the least. It may even increase the difficulty unless 
other measures are taken, and that speedily. But it 
is not alone in Germany and Austria that a kind of 
social revolt is simmering below the surface ; there are 
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signs of similar outbreaks in Spain and in Portugal, and 
even in France. Possibly political movements may 
have something to do with the seething discontent, if 
only as under-currents, though this is, as a rule, denied. 
But it is not ia Europe only that these signs are 
visible. In our Australian colonies there are mani- 
festations of discontent. In Adelaide the Government 
have had to provide work for the unemployed, as well 
as in Melbourne, and elsewhere. The ‘ waned party” 
in Australia, instead of solving the difficulty, seems 
to have intensified it. Already it is split up into 
sections each abusing the other, and calling them 
traitors. The war is a war of tariffs. The policy of 
protection is a their own prospects, as well as 
telling with terrible force against the mother country. 
Where protection flourishes most, there the people 
appear to be most discontented, except, perhaps, in 
America. This is so on the Continent and in Australia, 
and desperate efforts are being made to extend pro- 
tection, as the only remedy. Whatever theories men 
may entertain on the subject this is the position 
industrially in all countries, competitive or otherwise 
with the United Kingdom. 





The threatened stoppage of all the pits more or less 
under the influence of the National Miners’ Federation, 
together with the threatened strike in Durham against 
areduction in wages, has already caused an amount of 
excitement and inconvenience which ought to be 
enough to satisfy the ambition of those who inaugu- 
rated the movement. Whether in the end it will be 
of advantage to the miners is quite another question. 
They have, as many think, considered themselves, and 
themselves only, apparently not caring for the other 
workers in the vast industries of the kingdom, wholly 
dependent upon the supply of fuel. Prices have gone 
up, but the miners have not, and do not participate 
in the rise. They have created profits for others, in 
which they do notin the least share. The merchants, 
to whom they owe nothing, have been the greatest 
gainers, while the railway, gas, and other companies 
have not in any way suffered, as their supplies are on 
contract. The poor have suffered, and that severely. 
The owners have netted largely over the panic, with- 
out extra trouble or cost to themselves ; and they now 
wash their hands of all responsibility. Yet the move- 
ment was rather fostered by them than otherwise. 
And now we hear of another move which will probably 
complicate matters. In some parts of the country the 
pits, it is said, will be open to non-union workers if 
they care to work. Whether any considerable number 
will apply is quite another question. Should they do 
so the situation will be greatly changed in many 
respects. The notices were handed in with a light 
heart ; the pits have been worked at full speed to keep 
pace with the increased demand, now to some extent 
satisfied ; a lessened demand will mean a lessened out- 

ut, anda lessened output more unemployed. Inmany 
Fistricts already it is thought that the stoppage will 
only be for a few days; the question is, What then ? 
Most people think that the miners have made a huge 
mistake. 

The estimates as to the number of workers that will 
be affected by the stoppage of the coal pits in all parts 
of the country vary, but if Durham should decide to 
stop, nearly 350,000 persons will be idle. In addition 
tothe miners at least 100,000 surface men of all kinds 
will be thrown idle. Then it is thought that over 
50,000 iron and steelworkers will suffer more or less in 
consequence, and it is even thought that some 200,000 
operatives engaged in the textile trades will be 
affected. In Northumberland and South Wales there 
is peace. In Durham there are prospects of the strike 
being averted, for a further ballot is being taken upon 
two simple issues, instead of four, as previously. In 
Scotland the men are divided, some will stop if the 
stoppage takes place, others will continue at work. 
In South Staffordshire the men will work, in North 
Staffordshire they will be idle. The North Wales 
miners will follow the lead of the federation, the 
Monmouthshire men will probably remain at work. 
In no case is it thought that there will be more than 
one week’s stoppage, unless new complications arise. 
In any case, the 12th of March will be an historic day 
in labour movements. 

It is being canvassed what effect the stoppage will 
have on the Continent of Europe. A decrease in ex- 
ports is inevitable, and it seems probable that imports 
will be resorted to. There are rumours of consign- 
ments already being arranged. Competition in coal 
will be a new departure in this country, but the cost 
of transit would not be much greater to London than 
by rail and vessel from our distant coalfields. The 
miners could not well complain, as we export largely, 
and compete with the French, Belgian, and German 
mines and the miners. In order to prevent any in- 
convenience to the miners by the 9 of foreign 
coal, the Miners’ Federation and the London Coal 
Porters’ Union have effected an arrangement by which 
the latter are to refuse to unship any coal in the port 
of London. Looked at from every standpoint, the 
situation is a complicated one generally. 





THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society, held on Feb- 
ruary 26, 1892, Professor W. E. Ayrton, F.R.S., past- 

resident, in the chair, Professor S. P. Thompson, 

.R.S., read a paper “‘ On Modes of Representing Eiectro- 
motive Forces and Currents in Diagrams.” The author 
said he had found it advantageous in some cases to depart 
from the usual methods of representation, and he now 
brought the subject before the Society in order to have it 
discussed and improvements suggested. 

To indicate the directions of currents in wires seen 
end-on, Mr. Swinburne had used circles with and with- 
out crosses, but no symbol had been suggested for wires 
not conveying currents. He (Professor Thompson) 
thought the plain circle should be used for inactive wires. 
A circle with a dot in the middle could then be used to 
indicate that a current was flowing towards the observer, 
and a circle with a cross in it to represent a wire con- 
veying a current away. These meanings could be re- 
called by considering the direction indicated by an arrow, 
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electromotive force, and not to current. The diagrams of 
drum windings would be very useful, and he hoped the 
author would make the subject clear to ordinary work- 
men in the next edition of ‘‘ Dynamo-Electric Ma- 
. 

Professor Perry considered it undesirable to use polar 
curves for anything but circles. In his opinion it was not 
sufficiently known that any curve can be split up into a 
series of sine curves, and each component dealt with sepa- 
rately ; the separate results being added together in the 
end. Mr. Swinburne pointed out that before one could 
analyse a curve in this way the curve must be known, 
and would ee have to be determined experi- 
mentally. means for finding one curve are available 
any other required curve could probably be found by the 
same apparatus ; hence there was no need for analysis, 
Professor Perry remarked that experiments could not be 
made on a machine before the machine was built ; whereas 
the electromotive force curve could be predetermined 
from its design. By analysis, its current curves when 
working under various conditions could be found. 
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the dot showing the tip of the arrow, and the cross the 
feathers. 

Some method of distinguishing between electromotive 
force and current was required. For this he proposed to 
use thin-stemmed arrows with feathers for electromotive 
forces and thick-stemmed ones without tails for currents. 
In the case of electrical transmission of energy this con- 
vention had the important advantage that where the two 
arrows had the same direction energy was being given to 
the system, and where the arrows were opposite energy 
was leaving it. 

Mr. Maycock, he said, had recently published a simple 
rule for finding the direction of magnetic force due to a 
current of known direction in a wire. Grasp the wire with 
the right hand, the thumb pointing in the direction of 
the current ; the fingers will then encircle the wire in the 
direction of the magnetic force. Dr. Fleming’s well- 
known rule for induced currents was also a right-hand 
rule, but as it referred to the direction of currents another 
rule was necessary when considering motors. By making 
the rule refer only to electromotive forces only one rule 
was required for generators and motors. 

For alternating currents the author found it convenient 
to draw polar curves analogous to Zeuner’s valve dia- 
grams. Suppose a line U P (Fig. 1) representing the 
maximum value of an electromotive force or current, whose 
magnitude is a sine function of the time, to revolve at 
uniform velocity about O ; the intercepts O Q, O Q', &c., 
cut off by circles O Q B, O Q' D, will represent the magni- 
tudes at the times corresponding to the positions O P and 
OP!. The effect of lag can also be represented in such 
diagrams. 

In cases where the variables are not sine functions, the 
curvesOQ Band OQ! Darenolongercircles. Polardiagrams 
representing the electromotive force and current curves 
obtained by Professor Ryan in his transformer experi- 
ments were exhibited, and a working diagram illustrating 
the changes in three-phase currents was shown. 

To show the directions of induced electromotive forces 
in er of dynamos and motors, diagonal shading of 
the pole faces was sometimes convenient ; the lines over 
north poles being drawn from left to right downwards in 
the direction of the middle stroke of the letter N, and 
those over south poles from left to right upwards. A 
conductor passing over a north pole from left to right 
would have an electromotive force induced in a downward 
direction as indicated by the slope of the diagonal lines, 
This method of representation was used to show the ways 
of connecting up multipolar drum armatures, the wind- 
ing being supposed cut along a generating line unwrap 
from the core, and laid out flat in the manner adopted by 
Fritsche. 

In connection with armatures, the author said a for- 
mula had been published by means of which the nature of 
a dpe, Sor aye - of a given number of convolutions, and 
to be used with a given number of poles, could be predeter- 
mined. This he thought would be very useful in practice. 

Mr. Blakesley said the old method of representing 
alternate current magnitudes by means of the projections 
of revolving lines seemed preferable, for it left no ambi- 
guity as to the directions of the quantities. The method 
of shading the poles also required that the direction in 
which the diagram was to be viewed should be known 
before the direction of the electromotive force could be 
determined. 

Mr. Swinburne suggested that the author might use a 
bow to represent electromotive force, and an arrow for 
current. He was glad to see that Professor Thompson 

ised the differences in dynamos and motors, and 
approved of the view that mnemonic rules should refer to 
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Professor Ayrton, referring to the mnemonic character 
of the modes of representation described by Dr. Thomp- 
son, suggested that the symbols in the author’s book 
should be more mnemonic. He himself was in the habit 
of using large letters for currents and small ones for 
resistances ; A and a for the armature, S and s for series, 
and Z and zfor the shunts, currents, and resistances 
respectively, and o and { for the series and shunt turns. 
He also found the following ‘‘electromotive force” rule 
very convenient. Draw three rectangular axes O M, 
OF, and O E, as shown in Fig. 2. If then O F repre- 
sents the direction of the force (magnetic), O M that of 
the motion, then O E shows the direction of the induced 
electromotive force. 

Dr. Thompson, in replying, said he thought Mr. 
Blakesley had misunderstood what had been said, for no 
ambiguity existed. 

In describing the windings of armatures, difficulty 
arose from want of proper names for the various elements, 
and in his forthcoming work suitable names had been 

iven. To Professor Ayrton he pointed out that in his 
k he (Dr. Thompson) had used mnemonic characters, 
for ra, rs, and rmrepresented the resistance of armature, 
shunt, and series coils respectively. The symbol I for 
current had also been recommended for adoption by the 
Frankfort Committee. He objected to Greek letters 
except for specific quantities, such as angles, specific in- 
ductive capacities, refractive indices, &c. 

He appreciated the simplicity of Professor Ayrton’s 
electromotive force rule, but thought it would be better 
to rotate O E and OF through a right angle about O M, 
thus giving Fig. 3. 

A paper on ** The Flexure of Long Pillars under their 
own Weight,” by Professor M. Fitzgerald, M.B., was 
read by Mr. ——- The subject of upright pillars 
fixed at the base and free at the top is treated mathe- 
matically, the differential equation being integrated m 
two series involving ascending powers of the variable. 
Putting L for the ratio of length to diameter, the result, 
when applied to thin steel tubes and rods, for which 
Young’s modulus is taken as 12,000 tons per square 


inch, show that the limiting height (in feet) of ry 
which can stand without bending, is given by H = » z e - 


for tubes, and H = for rods. 


If L=100 the maximum height of a tube is 1500 ft., the 
diameter being 15 ft. For wires, L may have larger 
values, and the limiting length of a No. 28 B.W.G. steel 
wire is about 10 ft. 

In the case of pillars whose neutral axes are constrained 
to be vertical both at top and bottom, the results show 
that a definite ratio must exist between the bending 
moments producing the constraints. 

A on ‘Choking Coils,” by Professor Perry, 
F.R.S., and a description of the uses of Rice’s choking 
coils for regulating the brilliancy of incandescent lamps, 
by Mr. Hammer, were postponed until next meeting. 





BOILER EXPLOSION AT FALMOUTH. 

A “¥ORMAL investigation,” under the Boiler Explo- 
sions Act 1882, has just been conducted by the Board of 
Trade at the Town Hall, Falmouth, with reference to an 
explosion which occurred on January 5 at the works of 
Mr. George Rickard, blockmaker, Quay Hill, in that 
town. The Commissioners were Mr. Howard Smith, bar- 
rister (presiding), and Mr. J. H. Hallett, C.E. Mr. K. 
E. K. Gough appeared on behalf of the Board of Trade. 
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Mr. Gough, in opening the proceedings, stated that the 
boiler in question was purchased from an auctioneer at 
Falmouth in December, 1884, but as the auctioneer had 
since died no evidence could be obtained as to its age or 
previous history. It was what was known as a ‘‘ wagon” 
Soles type now practically extinct for steam-raising 
purposes—made of iron, and measuring 3 ft. 6 in. in length, 
1 ft. 6 in. in width, and 1ft. 6in. in height. It was com- 
posed of plates } in. thick single-riveted, with ys in. 
rivets, pitched about 1 in. apart. The end plates were 
flanged to take the sides, and the bottom was flanged to 
take the under edge of the plates forming the sides. 
There was no manhole or sighthole, nor any means 
whereby the boiler could be examined internally. At the 
time of the explosion the fittings consisted of a safety 
valve loaded by lever and weights to a pressure of about 
56 lb., a steam gauge graduated to 100lb., a stop valve, 
and a water gauge. In 1884 the boiler was purchased by 
a Mr. Cooke, who gave 19s. for it, but never used it. In 
November last Mr. Rickard bought it, bo maa with a 
small engine, from Mr. Cooke for 5/. The boiler was taken 
to Mr. Rickard’s workshop and fixed in brickwork, to be 
used forsupplyingsteam toasmallengineforturninga lathe. 
When Mr. Rickard made the purchase he communicated 
with a friend named Williams as to the safe working 
pressure. Mr. Williams, assuming that the plates were 
# in. thick, informed him that the boiler could be worked 
with safety at 190]lb. Mr. Rickard did not require so 
high a pressure, and the safety valve was therefore set to 
blow off at 601b., though the actual pressure on calcula- 
tion after the explosion proved to be 56 1b. Mr. Williams 
appeared subsequently to have discovered that he had 
made a mistake in the information he supplied to Mr. 
Rickard as to the safe working pressure. The boiler had 
only been under steam on two or three occasions, and on 
the afternoon of Tuesday, January 5, when the pressure 
reached 82 Ib. by the gauge, an explosion occurred. The 
bottom of the boiler remained in the brickwork, but the 
sides and top were driven through the roof of the build- 
ing and landed in an adjoining yard, situated at a distance 
of 45 ft. Mr. Rickard, the owner, was somewhat 
seriously injured, and four other persons also sustained 
injury, but fortunately no loss of life resulted, although 
~ pas took place in a very populous neighbour- 
nood, 

The first witness called by Mr. Gough was Mr. Thomas 
Cooke, carpenter, who deposed to having bought the 
boiler in December, 1884, for 19s. from the late Mr. 
Pollard, auctioneer of Falmouth. There was a safety 
valve fixed on it and two or three pipes were attached to 
the bottom. He never used the boiler and it was out of 
doors for along time. He sold the boiler and a small 
“ee to Mr. Rickard in November last for 52, 

Ir. George Rickard gave evidence to the effect that 
hearing that Mr. Cooke had a boiler and engine that 
would suit him, he went, accompanied by Mr. Cameron, 
foreman at Messrs. Cox and Co.’s foundry, to look at 
them, and saw the boiler by candlelight. He had had 
no mechanical training as an engineer, and after pur- 
chasing the boiler he consulted Mr. Williams as to the 
pressure it would be safe to work it at, telling him that 
the end plates were § in. thick. He did not measure the 
plates at the sides, top, or bottom. Mr. Williams subse- 

uently advised him in a letter that, having worked out 
the strength of the boiler, he found it would safely carry 
190 lb. if required. Witness then had a pressure gauge 
fixed, graduated to 100 Ib., and Mr. Cameron adjusted 
the safety valve to blow off at 60 lb., which was sufficient 
to do the work required. Steam had only been up on 
three occasions. On the first a pressure of 20 lb. was 
reached, but failed to work the engine. A defect in the 
engine was remedied and a second trial made, when the 
same pressure was reached with successful results. The 
third occasion was on January 5, when the boiler was 
filled with water through the safety valve, and the fire 
lit at noon. By 3 o'clock the pressure gauge recorded 
32 Ib., and then the explosion occurred. He only intended 
to make a trial of the engine that afternoon, there being 
no feed connection to the boiler. The persons injured, in 
addition to himself, were his brother, a man who occa- 
sionally worked for him, and two boys. 

Mr. Mate sor 8 Williams, engineer’s clerk, said he had 
pone through the fitter’s shop at Messrs. Cox’s foundry. 

Te saw the boiler about a fortnight before the explosion 
and made a calculation on which he advised Mr, Ricka 
that it could be worked up to 190 1b. pressure. He did 
not go into the calculation very carefully, he assumed 
that it was a cylindrical boiler, and calculated accord- 
ingly. Mr. Rickard informed him that the plates were 
# in. thick, but afterwards corrected this and said they 
were only din. thick. Witness knew he had miscalcu- 
lated, and therefore promised to go carefully into the 
matter again, but did not do so. 

By the Commissioner : No calculations were made as 
to the bursting pressure of boilers in the fitter’s shop. 
Previous calculations he had made had only been for 
practice, and had no reference to any particular boiler. 

r. John Cameron, foreman in the fitting shop of 
Measrs. Cox, stated that Mr. Rickard requested him to 
look at the engine which Mr. Cooke had for sale, and to 
advise him if it was value for the money. When he 
examined the engine the boiler was in the yard in a 
corner, and Mr. Rickard asked him if he thought it was 
large enough to supply steam to the engine, and he 
replied that it was, but he made no examination. 

vr. W. H. Bisset, ongineer-surveyor to the Board of 
Trade at Falmouth, gave a description of the boiler, which 
he presumed was intended for heating a conservatory, 
there being two small holes on one side with pi 
attached. ‘The plates were originally }in. thick. The 


boiler ought not to have been worked at a pressure ex- 
ceeding 7 lb. ; the bursting pressure would be about 38 Ib. 
The plates in the vicinity of the line of rent were very 





thin, and 51lb. would have been quite a sufficient working 


pressure, 

This concluded the evidence, and Messrs. Rickard and 
Williams were asked by the Commissioners whether they 
desired to make any statement. In reply Mr. Williams 
said he could not see that he was to blame in the matier, 
as he did nothing officially, and did not make himself 
responsible. He had intended to give Mr. Rickard, sub- 
sequently, information based on a calculation with the 
plates } in. thick. 

Mr. Howard Smith, in giving judgment, reviewed the 
facts concerning the boiler and the explosion, as given in 
the opening statement by Mr. Gough and in the evidence 
by the various witnesses. Mr. Williams, he said, had 
represented himself as competent to advise as to 
the safe working pressure of the boiler, and Mr. Rickard 
was justified in believing him, knowing he was em- 
ployed by Messrs. Cox and Co. The explosion was 
due to over-pressure, the boiler being worked at a 
pressure of 321b., whereas, according to the evidence 
of Mr. Bisset, with which they agreed, it should not 
have been worked at more than 7 lb., the bursting pres- 
sure being approximately only about 38 lb., assuming 
the plates to tee been in good condition and the boiler 
new. The Commissioners had come, though not without 
some little doubt, to the conclusion that Mr. Rickard was 
not to blame for the explosion. He was not working the 
boiler at the time of the explosion for the purposes of his 
trade, but was merely making a trial test. It would 
have been much better to have tested it by hydraulic 
pressure. Mr. Rickard took the advice of Mr. Williams, 
who represented that he had the requisite experience for 
examining the boiler. Mr. Williams made a grave mis- 
take in assuming that it was of cylindrical form, when 
it was nothing of the sort. He was very seriously to 
blame ; he took upon himself to pass the boiler in the 
first place, and also to induce Mr. Rickard to believe 
that it could be worked safely at 190 lb., and certainly 
at 60 1b. Through vanity he made himself appear to be 
a skilled person, and he might congratulate himself that 
there was no loss of life through his vanity and negli- 
gence. His conduct had been very negligent and the 
Court without hesitation found him to blame for the 
explosion. 

r. Gough stated that the costs of the investigation 
would amount to about 65/., and he requested that 
Mr. Williams should be ordered to pay a portion 
thereof. 

Mr. Howard Smith, in reply, said that the investigation 
was of a most important character, inasmuch as the boiler 
was intended for heating purposes only, and should never 
have been used at a high pressure. The Commissioners 
did not wish to make the costs against Mr. Williams so 
heavy as to ruin him, but they must make such an order 
as should be a warning to persons in his position not to 
interfere with other people’s business, nor to represent 
themselves to be skilled persons when they were nothing 
of the sort. He had probably acted ina moment of forget- 
fulness, and did not consider the consequences of his 
negligence and egotism. Therefore the Court would 
order Mr. Williams to pay to the Solicitor of the Board of 
Trade the sum of 5/. towards the costs and expenses of 
the investigation. 





NOTES FROM THE SOUTH-WEST. 

Cardif:—The steam coal trade has been quiet; the 
best qualities have made 12s, 3d. to 12s. 6d., while secon- 
dary descriptions have brought 11s. 6d. to 11s. 9d. per 
ton. There has been a good demand for household coal ; 
No. 3 Rhondda large has made 13s. to 13s. 3d. per ton. 
Patent fuel has been in only moderate request. Coke 
has shown little change; foundry qualities have made 
18s. 6d. to 19s., and furnace ditto 17s. to 17s. 6d. per 
ton. 


The ‘* Pique.”—Although the new cruiser Pique has 
made some trials off Plymouth, and has fully maintained 
the contract horse-power, it has transpired, since her 
machinery and boilers have been subjected to the usual 
examination, that two of the furnaces are cracked. The 
cracked furnaces are next to one another in the port 
aftermost boiler, and both appear to have developed the 
same defect. 


Tne Electric Light at Exeter.—Mr. H. G. Massingham, 
managing director of the Bath Electric Lighting Com- 
pany, has, by the request of the directors of the Exeter 

‘lectric Lighting Company, assumed, as lessee, sole con- 
trol over the work of that company. It was considered 
by the management that by this means the concern coul 
be conducted more successfully, and the results have fully 
justified this opinion. 


The “‘ Royal Sovereign.”—This line-of-battle ship has 
been placed in a dry dock at Portsmouth for the purpose 
of having under-water torpedo ports cut in her sides, and 
to be completed at the same time with stores and projec- 
tiles. ‘The advancement has been so satisfactory that the 
Lords of the Admiralty are now able to fix definitely the 
date of her being made for commission. On the 12th 
prox. she will make a trial of her engines alongside, and 
on the 18th prox. she will steam to Spithead for the 
adjustment of her compasses. An eight hours’ engine 
trial with ordinary draught will take place on the 19th 
prox., and a four hours’ trial with forced draught on the 
21st prox. The gunnery and torpedo trials are fixed for 
the 22nd prox. After testing capstan engines and 
anchors and turning circles she will return into harbour. 
Finally, she is to be ready for commission May 31. 

The ‘* Crescent.” — The first-class protected cruiser 
Crescent, a sister ship of the Royal Arthur, of 7600 tons 
displacement, the keel-plate of which was laid down at 
Portsmouth in October, 1890, has now been so far ad- 





vanced that it is proposed to float her out of dock towards 
the close of this month. 


The Sliding Scale.—The South Wales and Monmouth- 
shire steel and ironworkers and mechanics have given six 
months’ notice to terminate the sliding scale agreement. 

The *‘ Spider.” —The torpedo-gunboat Spider has been 
transferred to the dockyard reserve at Devonport, and 
has been placed at the disposal of the engineer students 
of Keyham College for a course of training. 

Dock Matters at Cardiff.—A Bill promoted by the Bute 
Docks Company for increased dock accommodation at 
Cardiff, including the construction of a new dock, and of 
the necessary railway approaches thereto, and also a Bill 
promoted by the Barry Dock and Railways Company for 
anew dock and improved railway facilities at Barry, have 
been withdrawn. The hostile attitude assumed by the 
Cardiff Town Council is assigned as the cause. 

Proposed Pier at Penarth.—The Board of Trade has 
reported favourably upon a proposed pier at Penarth 
promoted by Mr. H. F. Edwards, The estimated cost of 
the pier is 16,0007. 





VicTor1AN Ratiways.—Mr. Speight, the chairman of 
the Victorian Railway Commissioners, has informed the 
Victorian Legislative Council that, during the seven years 
prior to the Commissioners taking office, the interest to be 
met amounted to 5,500,0007., while the net revenue, after 
all working expenses had been paid, for the same period fell 
short of this interest by 1,095,000/. During the Commis- 
soners’ seven years of office ending with 1891, the interest 
which had to be met amounted to 7,600,000/., and the net 
loss in meeting it was 510,000/. Mr. Mg accounted 
for the deficit of 510,000/. by the fact that a large addi- 
tional mileage, sanctioned by the Colonial Parliament, 
had been opened to develop the colony. Between 800 
and 900 miles of railway had been opened since the Com- 
missioners took office. 





THE New RalI.way AND RaAILWway STATION AT ELSINORE, 
—On account of the new steam ferry traffic, which is to 
be established between Elsinore (Denmark) and Helsing- 
borg (Sweden), the Danish State Railways have built a 
new and exceedingly handsome railway station at the 
former town in the immediate vicinity of the harbour, 
an arrangement which has entailed an important altera- 
tion in the railroad levels Over a distance of sone two or 
three miles. In order to obtain the necessary accommo- 
dation a considerable amount of filling up into the Sound 
has been done, the area thus gained being some 250 ft. 
broad and 1800 ft. long. It has also been necessary to 
alter the direction of the famous carriage road, which 
runs along the Sound, and which has been taken across 
the railway Lf means of a handsome viaduct, built 
of granite. he excavation for the new line has, in 

laces, had to be carried as deep as 60 ft., as it lies 30 ft. 
low the level of the old one. The railway station 
looks more like a palace than a railway terminus, but 
the authorities wanted to have a handsome “entrance 
to Denmark,” and no railway station can boast a more 
charming position. It is built in the old Netherland 
Renaissance style of red brick with a great deal of stone, 
and is remarkably well finished. Carved oak and 
artistic wrought iron have also been extensively used. 
The entrance hall is paved with tiles of marble and 
Oland stone, and the walls are covered to a considerable 
height with the same material. The ceiling is of oak, the 
height is 42 ft. In the basement is the engine-room ; the 
engine is of 60 indicated horse-power, and the dynamo 
gives 300 amperes at 110 volts. There is another engine 
of 35 horse-power for the accumulator batteries, intended 
for the day lighting. The electric installation comprises 
320 incandescent lamps and 12 arc lamps. The two main 
platforms are about 600 ft. long. 


Tue “ RAtricu.”—This fine addition to the United 
States Navy is now ready for launching at the Norfolk 
Navy Yard. This, and the sister ship Cincinnati, build- 
ing at the Brooklyn Navy Yard, were authorised by Con- 
gress as vessels of about 3000 tons displacement, under 
an Act of September 7, 1888. The limit of price for each, 
exclusive of armament and of bonus for extra speed, was 
fixed at 220,000. The plans required an average speed 
of 19 knots for four consecutive hours, with a premium of 
10002. for each quarter knot additional. When the bids 
received in 1889 were opened it was found that the bidders 
were unwilling to guarantee even a speed of 19 knots, 
except at a price higher than that fixed. The Secretary 


qd |of the Navy then decided to build the vessels at the 


Brooklyn and Norfolk yards. The Raleigh is a twin- 
screw protected steel cruiser, having a length on load line 
of 300 ft., an extreme breadth of 42 ft., and a mean 
draught of 18 ft. Her displacement is 3183 tons. The 
aggregate indicated horse-power of her engines is to he 
10,000, and this is to give her a speed of 19 knots per 
hour, while it is possible that it may be nearer 20 
knots per hour. There is a double bottom in the 
wake of the machinery space and a full system of 
water-tight compartments. The protective deck has a 
double slope at the sides, with a thickness of steel 24 in. 
on the amidships slopes, 2 in. on the end slopes, and 1 in. 
on the flat. A cofferdam is provided at the water line, 
which will be filled with some water, excluding material. 
There is an open gun deck between the poop and fore- 
castle decks, and bridges, closed outside, connect the two 
latter. The engines are triple-expansion, vertical, in- 
verted, and direct-acting, with a high-pressure cylinder 
36 in., an intermediate 53 in., and two low-pressure 
57 in. in diameter, the stroke — 33 in. The collective 
horse-power of these and the smaller engines is 10,000 at 
164 revolutions. The condensers have each 7000 ft. of 
cooling surface, 
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STEAM ENGINES AND BOILERS. 


4912. S. Hoyle and A. Haslam, Radcliffe, Lan- 
caster. Consuming Smoke, [6d. 3 Figs.) March 19, 
1891.—The object of this invention is to consume the smoke 
arising from furnaces by causing it to come into contact with a 
current of hot gases from the furnace immediately behind the fire- 
bridge. Built into the firebridge a and in communication with the 
furnace and the space at the back of the firebridge is a chamber 
b, the upper part of the front of which is formed witha grid d, 
which provides passage d@' communicating with the furnace space 











c above the firebarse, whilst the part d2 below the grid d is open 
and in communication with the furnace c! below the firebars. 
The upperend of the chamber } behind the firebridge is also 
formed with a grid f providing passage f1 to permit the hot gases 
and cool air which enter the chamber respectively from above and 
below the firebars to issue therefrom and meet the smoke passing 
over the firebridge, thus burning it immediately, the residue 
falling either through the grid f into the chamber 0 or behind the 
firebridge. (Accepted January 27, 1892). 


22,353. C. Scherler, Berlin. Stop-Cocks. [6d. 3 Figs.] 
December 22, 1891.—The object of this invention is to facilitate 
the construction and to lessen the cost of stop-cocks. The body a 
is formed by boring a central hole a2 through a brass or other 
rod, the tube being turned to have a slightly larger diameter at 
its centre, One end of thecock is then turned down and screwed 
asatc, and a washer provided, whilst the other end is drilled and 
tapped to correspond. The thicker part of the cock is bored 
through in a direction at right angles to its axis, and is coned 





to receive the plug b, which is ground into place in the usual 
manner. The passage through the plug is made slightly larger 
than the bore a? through the cock, and a hole is formed through 
the neck for turning the cock off andon. At its lower end the 
plug is screwed, and furnished with a washer and nut, by means 
of which it is prevented from being accidentally removed, and 
which also serves for tightening and adjusting it within its seat. 
For this purpose a flat is turned upon the enlarged part of the 
cock concentric with the plug. (Accepted February 3, 1892). 


5018, S. Oates, Sheffield, Boiler Furnaces. [11d. 
4 Figs.) March 20, 1891.—This invention has reference to means 
for automatically regulating the admission of air to the front and 
rear of the firegrates of boiler and other furnaces. The firedoors 
e, which are hinged to the frames d, have holes in them for the 
admission of air, and sliding covers, similarly perforated, are fitted, 
by which the holes may be more or less closed. A thumbscrew 












































h : 
i ! 
r - mos cuddaee 
tm 
a, aw 
eth 
i 
‘ 0 eo 
vt ° P 
Ls ‘|. 


clamps the cover plate in place. f are plates which can slide in 
the frames d, and from which passes a chain attached to quadrants 
g on an axis h, so that when the axis / turns, the plates are raised 
orlowered. 7 is an horizontal axis below the firedoors, and arms 
h' and i' on the axes h andi respectively are connected by a rod 
k. Another arm i? on the axis zis connected by the rod J with 
the lever m of the cataract. Before the fires can be fed the 





plate f must be raised by cperating the lever 7. ¢4 are arms con- 
nected by rods and chains passing over guide pulleys, with flaps 
o in the bridge, which is, with the exception of the valve frame, 
built in firebrick and slabs. When the flap ois raised, air enters 
the chambers p in the bridge through —— in the floor of the 
chamber, and issues through a series of holes at p! to mix with 
the carbonaceous gases from the fuel. In order that the quantity 
of air passing from the ashpit through the firebars may not be 
lessened by the opening of tbe valve 0, a steam pipe is provided 
in connection with the steam space of the boiler, and terminating 
in a nozzle at q'. Upon the plug of the cock q? there is an arm 
connected by a link with another arm on the axis h, by which 
arrangement steam is applied to urge the air forward between 
the firebars when the valve o is open, but as this valve closes, the 
steam cock is also by degrees closed, and is finally shut when air 
ceases to be admitted through the bridge. (Accepted January 27, 


1892). 
GAS ENGINES. 


4771. E. W. Cooper, Coventry. Gas and Vapour 
es. [Sd. 6 oe | March 17, 1891.—This invention re- 

lates to the ignition apparatus of gas and vapour engines. A 
is the nozzle proper, B the passage running from its base up- 
wards, and C the return e communicating with the top of 
the passage B and extending downwards to the base of the nozzle 
where there is attached a tube D provided with a cap and consti- 
tuting the chamber for receiving the incombustible gases. A pro- 
jection E (Figs. 2 and 3) is formed with the nozzle A, the passage 
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ommunicating with the passage in the part E which is rounded 
tthe end to take into a phe se formed for it at the exit of the 
gas passage F from the cylinder. To hold the part E in firm contact 
with the passage F. Asetscrew in a supporting ring is provided. 
The return stroke of the piston drives the gas by the passage F 
into the nozzle by passages Eland B; the incombustible portion 
being the first to be driven out passes by the passage C and into 
chamber D, the incombustible gas being ignited by the heated 
upper part of the nozzle A. (Accepted January 27, 1892). 


ELECTRICAL APPARATUS. 


1049. S.Z. de Ferranti, London. Dynamo-Electric 
Machines. [8d. 12 Figs.] January 20, 1891.—In the manufac- 
ture of this machine the wrought-iron cores B of the fixed magnets 
are held in place by casting upon them at one of their ends acast- 
iron frame so that they unite with the metal, and in order to insure 
their being secured to the frame in correct positions, they are first 
ranged in place on the flat top of an iron bed A which is put at 
the bottom of the mould, and fixed firmly to this bed by clamp 
bars C, placed across the top of the iron cores, and by bolts D 
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passed down through the clamp bars and through the bed. Before 
putting on the top cover of the mould box the bolts D and bar 
C are removed and the holes left, filled in with sand. Around the 
ends of the cores, which are embedded in the sand, a channel, 
through which a current of air can be forced, is formed to pre- 
vent the ends from being too highly heated. This channel is 
constructed by placing upon the bed which supports the wrought- 
iron cores before ramming in sand above it, a hollow arched 
casing through the top of which holes are made for the cores to 
project through and then ramming the sand around and over the 
top of it. (Accepted January 20, 1892). 


22,785. L. Pyke and E. 8, Harris, London. Field 
Magnets of Dynamo-Electric Machines. [6d. 7 bigs.) 
December 30, 1891.—This invention relates to that class 


of dynamo machines in which the field inducing wire acts 
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as a single coil. The inducing coil D is supplied with cur- 
rent from an exciting dynamo and is inclosed on three 
sides by an annular space formed by the magnetic mass 
B, The outer and inner laminated rings R and R! are provided 
with polar projections a, a!, b, b' and fit into the annular space. 








The laminz being held together by bolts, and secured tothe mag- 
netic mass of keys. Mounted on the polar projections are reels 
F and G of vulcanised fibre carrying the secondary coils J, g which 
are connected with each other and the terminals according to the 
desired effect. The inductor carrier C secured in ition by 
screw nuts, is mounted on one end of the driving shaft S, which 
is supported by the magnetic mass, and which has fixed to the 
other end the driving pulley P. An arrangement for lubri- 
cating the shaft Sis provided with means for draining off the 
waste oil. (Accepted February 3, 1892). 


1051. _S. Z.de Ferranti, London. Converters and 
their Manufacture, [lld. 11 Figs.) January 20, 1891.— 
The secondary coils are arranged in two sets one within and 
the other without the primary coils @ which are subdivided 
into a number of parallel rings one over the other. c’', c% are iron 
core bars which are passed through the coils and then folded on 
themselves to form rings. On either side of the converter a 
series of separate core rings are provided with air spaces 
between them to admit of any heat which may be generated, 
being readily dissipated. d is a division plate between the two 
sets of core rings having clips upon it to keep them in place. 
é arepins on the external frame which enter between the core 
rings and aid in retaining them in their proper position. fis a 
cylinder through which the core rings and the division plate pass, 
and which separates the core rings from one set of the secondary 
coils. 1 is a similar cylinder but of larger size, so that it may sur- 
round and contain within it the coils. g are strips of vulcanite 
on either side of these coils, keeping them in place between the 
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cylinders f, f', and preserving air spaces. f2 is another vulcanite 
cylinder containing the primary coils a, and g! are vulcanite 
strips preserving air spaces on either side of the primary coils, 
and between them and the cylinders f!,f2. Similarly f? is an 
outer cylinder containing the other set of secondary coils, and having 
strips preserving air spaces around them and retaining them in 
place. h are vulcanite strips inserted beneath the coils and 
between them and the core rings. 7 is a base on which the con- 
verter stands, and & are two side bars forming part of the frame 
in which the converter is contained. ! are horizontal bolts con- 
necting the bars k and serving to draw them together to embrace 
the core rings tightly ; they also connect the side strips k2 to the 
bark. The bolts k! and kl* pass through the division plate d and 
hold it in place. k3 are loops by which the converter may be 
lifted. The side strips k2, k2* come together half-way up the 
converter, here they are riveted to angle irons k4, and these are 
drawn together by bolts to tighten the frame upon the core rings 
in a vertical direction. (Accepted January 20, 1892). 


GUNS, &c, 


4795. J. Vavasseur, London. Gun Sountings. (8d. 9 
Figs.] March 17, 1891.—This invention has reference to the mount- 
ing of quick-firing guns when carried in a cradie having trunnions 
which are received into bearings upon a support capable of turning 
to admit of the gun being trained upon the target. The armour- 
plate shield 6 is securely fixed to the support a, which can piyot 


about a vertical axis, but has no other freedom; ¢ is the cradle in 


which the gun d can slide, and ¢ the piece in which the bearing is 
formed, and into which the trunnion of the cradle is received. 
elisa lug co forwards from the lower part of the bearing 
and lodged in a corresponding recess in the part a ; and e? a heel 
at the rear of the bearing entering a notch-like form at the back 
ofa. The locking-block having teeth on its underside entering 
corresponding grooves in the support is fixed in place by a screw 











4795 





g which fits in a hole tapped in the support, the threads on the 
screw and in the hole being constructed so that a part of a 
turn enables it to be lifted out. The screw is provided with 
a garter groove which receives a pin connecting it with the block, 
and also with a socket g? to receive a lever for turning it this 
part being so formed that it can only be turned through the 
ge ad angle, when it comes to abut uponthe bearing ¢. A lever 
h having gear teeth upon it is mounted in a fork formed in the 
horn at the rear part of the bearing, and engages with teeth on 
the stem of the screw g, and by means of this lever the screw 
can be lifted. When the lever 1, which is fixed upon the pivot 
pin of the lever h, is moved rearwards, the two sides of the fork 
are drawn together and the lever / clamped fast. The screw g 
is retained in either of its positions bya pin. (Accepted January 
27, 1892 

22,177. T. J. Tresidder, Sheffield. Armour Plates 
[8d. 5 Figs.) December 18, 1891.—This invention is founded 
on that described in Specification No. 5551, of 1891, which con- 
sists in submitting the armour plate whilst in a heated state to 
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the equable chilling of one or both of its faces, by small jets of 
water projected at high pressure, and simultaneously against the 
whole area of the plate. The plate is carefully heated to a 
** hardeniog heat,” and is taken from the furnace, and deposited 
steel side up on four supports in a large flat tray (Fig. 2), so that 
the edge of the tray is everywhere a little higher than the bottom 
of the plate. An apparatus is then brought up and supported a 
little above the plate. This apparatus consists of four 4-in. quarter 
bends a with flanges, a 4-in. straight pipe b, and 4-in. pipe ¢c, with 























two 4-in. flange paps, 4-in. connections d from water service, 4-in. 
pipes ¢ cast with numerous paps for 1-in. screw connections, 1-in. 
cross-pipes f with long unions g (Figs. 1 and 2). These pipes are 

rforated with alarge number of small holes, and when the water 
is turned on, it first quenches the steel side only, but the tray 
becoming full, forms a bath to the lower iron side, which reduces 
the warping of the plate by about one-half. When the plate is 
cold it will have its proper finished shape if the false templates 
poe been correctly made and worked to. (Accepted February 3, 
1892). 


MACHINE TOOLS, SHAFTING, &c. 


22,130. H. Smith, Sen., H. Smith, Jun., and O. 
Smith, Glasgow. Apparatus for Bending, Flanging, 
or Setting Metal tes. 6d. 4 Figs.) December 18, 
1891.—The end of the piston-rod of the cylinder F is attached to 
the end of the beam E, so that when pressure water is admitted 
to the bottom side of the piston the beam E is lifted up, os a 
clear space between the frames. K is also a cylinder in which 
a ram with piston is arranged to work by means of pressure 
water, and the end of the ram being attached to a wedge H causes 























it also to work up and down. The wedge moves in guides on the 
one side on the fixed beam C, and on the other side on the movable 
beam G; and thus it will cause the beam to move backward and 
forward. A die block M is fitted into the beam G and a nose-bar 
R tothe beam E. The bending, flanging, or setting of a plate is 
performed by causing the beam G to be moved forward, and when 
this has been done the removing of the beam E permits any 
shape of frame to be taken fromthe machine. (Accepted Feb- 
ruary 8, 1892). 


18,472, T. V. Allis, New York, U.S.A. Rolling 
mits. (8d. 7 Figs.) October 27, 1891.—This invention relates 
to continuous rolling mills in which the rolls are placed in inclined 
positions, The line shafts 83 in the bed frame below the base 
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supports @ for the roll housings have the countershafts 35 geared 
to them by bevel wheels, and gear with the roll shafts by the 
spurwheels 87 and pinions 38, Receiving sockets are pro- 
vided under the guide tables 32 to receive the scale and other 
matters, which are then discharged through a spout 40 into a 


sewer 41. The rolls have a series of pass grooves, and are 

ted in housings b% that are adjustable along the inclined 
base supports d3, on which they are placed to shift the rolls from 
time to time to bring new passes into the feed line. The housings 
are fitted with un adjueting screw in a nut, which has a bear- 
ing in the base in which it is confined by collars for shifting 
the housings when necessary. Owing to the inclined arrang t 
of the rolls and also to adjust them lengthwise for insuring the 
matching of the ee grooves properly, end thrust bearings are 
provided for the lower ends, and these bearings are supported on 
the ends of the adjusting screws, which are held in the nuts 
located inthe slots of the bottom plate of the box cap, which 
is secured with the open end against the outside of the housing by 
bolts, and which supports the screws and protects them from 
scale. The nuts are adjustable in the slots to shift as the rolls 
do, and fixed agen ioe thrusts of the screws by their flanges. 
The journa’s of the rolls are recessed at the ends for receiving the 
thrust bearings, which project at the outer ends into oil-boxes 
secured on to screws, so as to be set close against the ends 
of the journals. These rolls are grooved inthe lower ends to 
protect the journals, and fitted to the grooves are sheet 
metal plates having the flange bearing close against the housings, 
and the scroll flange of the inner edge fitting the groove so as 
to intercept scale and other matters and drop them below the 
bearings. The adjusting screws are arranged so as to permit the 
wn. be set from the platform 65. (Accepted January 27, 
1892). 











MISCELLANEOUS. 


22,007. J. Schmid and J. Weyermann, Barcelona, 
Spain. Feeding Devices for Roller Mills. (6d. 3 
Figs.) December 16, 1891.—This invention relates to hoppers for 
feeding the materials to be compressed between the cylinders of 
cylinder mills. The casing G isdivided by the partition C into two 
parts, the latter having the metal plate C! at its lower end arranged 
to prevent the material which slides under the action of its own 
weight and the oscillation of the inclined tray A? from falling out 
over the back thereof. To obtain this oscillating movement the 
tray carries at each end a bearing D2 to receive the wrist pin of 
the upper block of the rod D! which has at its lower end the block 
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Di anies on the pin of the bearing D6. The rcds D! of both 
the distributing floors, are placed on the same pin D5, one of 
them being bent to obtain space for the pin. The lower part of 
the inclined floor A? rests on the eccentric shaft E, the 8 | 
of which lifts and lowers it, while its upper end moves backwar 
and forward, slightiy revolving on the pin D5 as a centre. To 
regulate the amount of material falling from the floor, a plate sus- 
pended from the cross-shaft F! is arran, to rock on this shaft 
as a centre, and so fall with its lower edge vertically towards the 
floor, in which position it is kept by a weight F7. Glass panelled 
doors are arranged opposite each distributor to allow the fall of 
material to be observed. (Accepted February 3, 1892). 


22,717. L. Weldon, Amsterdam, New York, U.S.A. 
Yarn Dyeing Machines. (8d. 4 Figs.) December 29, 
1891.—This invention consists of a machine by means of which 
skein yarn can be dyed at a minimum expense of manual labour. 
In the vat A containing the dye liquor is arranged a rotary 
dipping frame consisting chiefly of two heads B secured to the 
end of a shaft which extends horizontally across the top of, and 
is journalled in bearings on the end walls of, the vat. By means 

Fig.1. 2p Fag.2. 
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of a pulley attached to the shaft the dipping frame is caused to 
revolve partly in the dye liquor. In order to economise ins 

and reduce the diameter of the dipping wheel, each set of rollers 
b, b! is arranged in planes radial to the axis, and by making the 
outer roller } of a greater diameter than the inner one b' (Fig. 1) 
the distance between them is reduced, and each set occupies a 





sector of the cylindrical space between the two heads B. To 


facilitate the seplicotion of the yarn to the rollers, and to also 
allow it to be shifted longitudinally on them during the dyeing 
process, each set of rollers is journalled in a stretcher frame con- 
sisting chiefly of two parallel bars d united by a crossbar and 
provided at their ends with bearings for the journals of the 
rollers. The stretcher frames, which can be adjusted accord- 
ing to the length of the yarn, are inserted with their bars d 
muvably longitudinally in radial guides i on the inner sides of the 
head B, and are retained therein by locking devices in the form 
of pins passing transversely through the guides at the outer ends 
of the stretcher frames. The skeins of yarn are maintained in 
their proper places on the rollers and prevented from becoming 
entangled by guards f secured to’the cressbars of the stretcher 
frames. To dye the — evenly it is essential to move it 
at regular intervals longitudinally on the stretcher frame, 
and to accomplish this automatically without fear of breaking 
the gearing a friction pulley P is firmly attached to the end of the 
roller b, and arranged in the path of the pulley is a friction block 
D hung on a crossbeam secured to the upper ends of posts arising 
from the vat. By means of springs interposed between the 
crossbeam and friction block the Jatter is yieldingly sustained in 
a radial — towards the dipping wheel and in the path of the 
pulleys P, which during the rotation of the dipping frame come 
successfully in contact withjthe block D and are thereby caused to 
turn on their axis, and the rollers turning with them independent 
of the dipping frame causes the yarn to be shifted longitudinally. 
(Accepted February 3, 1892). 


22,253. L. J.P. Pontallie,St.Malo. Apparatus for 
Separating Volatile Liquids. (8d. 10 Figs.) December 
19, 1891.—The object of this invention is to obtain the separation 
cf volatile — from a mixture of vapours. The analyser is 
formed of plates placed as close as pa. but at a greater 
distance apart at the base, where the analyser acts on the 
spray, than at the top where the vapour issues. A central 
chamber of the analyser is filled with liquid, and acts as the 
regulator by which the temperature is kept uniform through- 
out the process. This liquid expanding, acts on a flexible 
metallic tube rolled in a spiral form, and thus according to its 
temperature produces a corresponding position of the tube by 
which an electric current is caused to control a throttle valve 








governing the admission of steam to the spray producer D. The 
vapour distilling over is carried to the condenser F by the pipe a, 
in which a thermometer is inserted at the upper end of the . 
analyser. The vat 0 is filled with the liquid to be distilled, and 
the vat T with hot water at the temperature which the residual 
liquid will possess. Steam is first blown into the analyser alone 
to heat it up to about two-thirds of its height, and the cock of 
the regulator E closed, so that the temperature gained may be 
maintained. The cocks d andg are opened, and the liquid to be 
distilled thus sprayed or ‘‘atomised” as it is blown into the 
analyser. The cock A’ is then regulated until the thermometer 
indicates the boiling point of the distillate, thenceforwaid the 
regulator becomes automatic. (Accepted February 3, 1892). 


21,819. J. T. Fisher, Cleveland, Ohio, U.S.A. 
Means for Propelling Vessels. (sd. 10 Figs.] Decem- 
ber 14, 1891.—This invention is adapted to boats of any size, 
and is designed so that it can be worked by any motor. The 
construction of the vanes resembles that of an umbrella, each 
having a hub, which is secured upon a post, rigid with one 
of the links of the chain, and from which project a series of ribs 
pivotally attached to the hub, and having shoulders which rest 
against it, in order to limit the opening of the bucket. Each 
rib has a stay rod connected with a sliding sleeve, ona fixed 
stem, socketed in the hub. A covering of sufficient strength 
and quality to withstand the use to which it is applied is fixed 
upon this framework. The vanes which are cut away from their 
bottom diagonally towards their top, the ribs being corre- 
spondingly shortened to give each ascoop-like shape, are attached 





to an endlesschain 11 consisting of a series of links having recesses 
engaged by teeth on the sprocket wheels 12,13, 14,15. Inorder to 
describe the circuit and to bring the vanes into operative position, 
achannel, circular at the top and flat at the bottom, is formed, 
having dovetailed groove adapted to receive the corresponding 
dovetailed links of the chain. The sprocket wheels are set as 
shown so as to engage the carrying chain at each angle. Asthe 
vanes, emerging from the grooved channel at the front of the 
vessel, strike the water they immediately expand and remain 
open while travelling along the bottom, but upon reaching the 
corners in which the wheel 15 is located they come in contact 
with the rounded face of the channel and are mechanically closed. 
Means are provided for preventing any injury to the vanes by 
the grounding of the vessel. (Accepted February 3, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE CONSTRUCTION OF THEORETI. | ¢xtremely variable. It is almost certain that, |a diagram which will approximate closely to the 
CAL INDICATOR DIAGRAMS FOR | such a case, the engine will work at times in| real diagram. Of course, such diagrams take no 
conditions very unsuitable for its proportions. The} direct account of cylinder condensation. But 
COMPOUND ENGINES. | diagrams will show negative loops or other incon- | cylinder condensation is an action, very important 
By Provessor W. C. Unwin. | venient characteristics. To decide how best to|indeed, but hardly affeoting the form of the dia- 
Tue author has lately been asked questions such | deal with such a case, it would be desirable to| gram. Initial condensation goes on during admis- 
as these: What is the best ratio of the cylinders| examine beforehand what the diagrams are likely to| sion, and exhaust waste goes on during exhaust. 
of a compound engine in a given case? What is the| be in different conditions of loading and with| Neither effect is indicated on the diagram. Re- 
proper volume of the receiver? How will altering | differences in the boiler pressure, cut-off, and com-| evaporation during expansion does show on the 
the compression affect the diagrams? What will) pression. Engineers generally have designed com- diagram, but it only affects the expansion curve 
be the result of working a condensing compound pound engines exclusively with reference to their | very slightly. 
engine without the condenser ? behaviour under full load. That may be sufficient; It occurred to the author that it might be use- 
Looking only to the working of an engine with for marine engines ; it does not seem to be right ful to direct attention to this method, and to draw 
full load, the questions are, perhaps, not very for such engines as electric station engines, which a series of diagrams for a given case, so as to indi- 
difficult. of solution. Practical experience has to a have to work most of their time witha partial load. | cate (1) how the power of the engine would vary 
great extent provided answers. But these ques-| In the second part of ‘‘ Machine Design” the with the cut-off, (2) how changing one of the 
tions become much more complex and difficult if; author has given a general method of drawing) assumptions would affect the diagrams. The 
an engineer has to consider the case of an engine| beforehand the diagrams of a compound engine. | author's assistant, Mr. G. A. Burls, has drawn out 
working with a variable load. Take the case of a; This method is known in Germany, but does not| these diagrams carefully and calculated the nume- 
central station engine driving a dynamo. A con-| seem to have been much noticed by English engi-|rical results. A non-condensing engine has been 
stant speed must be maintained either by varying|neers. It takes account of clearance, reservoir | assumed working at 175 lb. per square inch absolute 
the boiler pressure or the cut-off and the load is! space, and compression, and can be trusted to give| pressure. The cylinders have been taken with the 
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PARTS OF A REVOLUTION. 


- 


INCH 


cur F AREA OF SUM OF | RATIO OF | RATIO OF 
ING DIAGRAM AREAS OF | P AREA|L P. AREA 
LETTER | H.P. a o: DIAGRAMS| TO SUM | TO SUM 
37-42 49 27 246 “154 
23 97-70 SSE 
10 36 23 S52 560 
50 79 60 602 
fe Sete oie eee ; °s ss 7 . 70 -05 
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i Taste or Data AssUMED. ratio 3: 1 ; the clearance volumes one-tenth of the 

mies fog =a l {cylinder volumes. Diagrams A BC D for the high- 

| g Bg | | So £5 | #8 £3 4 | »82 | 2¢8 | pressure cylinder and A! BIC! D" for the low- 

| & a5 | F m 2 BS | 33 a5 Ff} | 58s aS # | pressure correspond to a cut-off in the high-pressure 

Care. | = B® 2. (ste) &8o | se | Se | &y £8 u S | é sc | £5 — | cylinder at three-fifths, two-fifths, one-fifth, and 

| 3 wee |B) -28 | e2 | ee | :B5 | “ES | £8 | SBE | - Bg |jone-tenth of the stroke. For the sharpest cut-off 

| = 25 |G>s | eos | 3 ES | 328 | Bee 258 § Ss  S5é s=8 | the low-pressure diagram has a small negative loop. 

| e aoe |e | ee Lee eee Leo | RO™ | 3° | For these diagrams the compression in the high- 

| (_Non-condens- | | rie pressure cylinder was taken at seven-eighths of the 

No.1 |4 ing compound déotc|’ ogo lax f By Bern vig 1 1 11 | I i stroke. To show how the effect of varying one of 

| \ ‘Wie ‘| a} the assumptions can be examined, comune C, ae 

Symbol | -15 | Bont ocoe pares = / Vs V,; | have been drawn for a cut-off at one-fifth the stroke 
or] of pPese fly Me boro urban | bose 2 OL cater 1 et ae compression at three-fourths of the stroke. 











The Table gives the proportionate power de- 





Case No. 1.—Substituting the values given in the equations of ‘‘ Machine Design,” vol. ii., Section veloped in each cylinder and the ratio of the total 














35, we have : power developed to the full power at three-fifths 
: : cut off. The effect of a variation of boiler pressure 
as | l l Nl Nl | l | | | | could have been easily examined. The earlier 
BS | | | | | compression in diagrams C, C,' increased the nega- 
#ea| Ve Ca) R Wo GW p, p P; Ps | Ps | Pe | Pie | Dia) Vi | Ve | Vn Vio | pes | tive loop. Lowering the boiler pressure to reduce 
aes | | the power would have a still worse effect. A larger 
en] Ee RSL NMR EN Toes [ets On TEST W A DMI EMS, nce [sce [eo - hasissishaaltgasd cnpaladbciunas low-pressure cylinder would give larger negative 
4 16 1 | 11 8 0.3 175 1.8 29 87 4 87.7 35 28 | 11.8 On | 125 535 1.2 11.8 loops. The method of drawing these diagrams is 
4 10/01 11 38 | O83 175 705 672 | 87  70.8| 74.2) 548 | 24-9 | 4 | 198 | ‘525| 12| 3x8 |@uite easy but a little tedious. The question is 
6 | 10) 01 LL 3 | 03 175 1114 | 93 120.8 | 108.2 |100.6| 74.6 | 34 | 0.6 | .125| 525; 1.2 | 118 whether, in an important installation, it would not 








be worth while to take some trouble beforehand to 
Back pressure in low-pressure cylinder is taken at 2} 1b. throughout, thus p,5=17.5. ascertain what the probable conditions of working 
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will be. The following statement by Mr. Burls 
gives the numerical data plotted on the diagrams. 
“* Theoretical Indicator Diajrams.-—The series of 
accompanying diagrams has been constructed by the 
method explained by Professor Unwin in his 
‘Machine Design,’ vol. ii., Arts. 34 and 35, and 
the notation employed throughout corresponds with 
that in the work referred to. The volume swept 
through by the high-pressure piston in one stroke 
is taken as the unit of volume, and the remaining 
— are expressed in terms of this unit ; the 
ata assumed are given on the preceding page.” 





VOLATILE COMPOUNDS CONTAINING 
NIOKEL AND IRON. 
By ©. F. Townsenp, F.C.S. 

Tue discovery of nickel and iron carbonyls 
marks the beginning of a new era in metallurgical 
chemistry, and the light which their investigation 
throws on the different methods by which we manu- 
facture iron and steel clears up many mysteries. 
Certainly nothing more remarkable has occurred in 
the recent history of chemistry than the discovery 
of these compounds of the metals nickel and iron 
with the gas, carbon monoxide. Judging from 
chemical precedent this combination is almost 
the last thing one would have expected. In 
fact, so anomalous did it appear when Mr. Ludwig 
Mond first brought the nickel compound to the 
notice of the Chemical Society in the middle of 
1890 that, for a time at least, many found it diffi- 
cult to believe in its possibility. However, there 
is no doubt about it. Nickel carbonyl Ni (CO),, a 
eonsiderable quantity of which was exhibited at a 
conversazione of the Royal Society held in June 
last, is obtained by merely passing carbon monoxide, 
produced by the incomplete combustion of coke or 
charcoal, over the finely divided metal, and con- 
densing the resulting vapour in a tube surrounded 
with ice and salt. Its properties have been very 
fully investigated by its discoverers, Messrs. Mond, 
Langer, and Quincke, and also by M. Berthelot, 
who published his results in a recent number of the 
Comptes Rendus. 

It is a liquid of very high refractive power and 
brilliant appearance, having at 62 deg. Fahr. a 
relative density of 1.3185. It may be kept under 
water without change, provided the vessel is com- 
pletely filled and the water contains no air. It is 
very volatile, and a sharp detonation is caused by 
rapidly heating the vapour. A mixture of nickel 
carbonyl with air takes fire on contact with a very 
hot body, and sometimes explodes. The explosion 
of a mixture of the dry vapour and oxygen may be 
brought about by simple agitation over mercury, 
and its mere contact with strong sulphuric acid 
occasions a detonation within a few minutes. It 
dissolves in alcohol, and more readily in benzene 
and chloroform ; concentrated nitric acid rapidly 
oxidises it, but dilute acids and alkalies have no 
action uponit. The liquid solidifies at 13 deg. Fahr. 
and boils at 109 deg. Fahr., and the vapour, if 
lighted, burns with a strongly luminous flame which 
appears smoky in consequence of the separation 
of metallic nickel. If the vapour be heated to 
358 deg. Fahr., its splits up again into its 
original constituents, the metal and the gas. 
Advantage is taken of this circumstance to plate 
bodies with nickel. In order to accomplish this, 
it is merely necessary to heat them up to or above 
the temperature just mentioned, and suspend them 
in a vessel filled with the gas. The same object can 
also be attained by treating the goods with nickel 
carbonyl dissolved in suitable solvents, but in this 
case the film is not so lustrous. The new process 
possesses a great advantage over electro-plating, as 
not only metallic surfaces, but any substance, how- 
ever intricate in design or fragile in structure, can 
be coated with a brilliant superstratum of nickel by 
its means, without the tedium and risk of first 
covering it with blacklead. Some very beautiful 
specimens of real flowers p.ated with gold and 
silver were exposed for sale at the Frankfort Elec- 
trical Exhibition, finding a ready market. The 
possibilities of this new discovery are more than 
equally great, there being no limit to its applica- 
tions. It may be, too, that the film thus produced 
will be less liable to flake off than that deposited by 
the electric current. If so, one of the principal 
drawbacks to nickel plating will be removed. 

The liquid nickel-carbonyl is highly poisonous, 
and, if injected subcutaneously, acts very power- 
fully on the animal system, producing an immediate 
and remarkably prolonged fall of temperature. It 





might perhaps be introduced into medical practice 
as an antipyretic in the treatment of fevers, if it 
were not for the difficulty of administering it in 
definite and sufficiently smali doses. The carbonic 
oxide alone is the active agent in causing this effect, 
the symptoms being those of respiratory poisoning, 
and the blood of animals killed by it, exhibits the 
same appearances as that of persons suffocated by 
inhaling the fumes of burning charcoal, viz., the 
characteristic absorption bands when viewed 
through the. gspeetroscope. The vapour of nickel 
carbonyl is as poisonous as the liquid, and is dan- 
gerous in air even to the extent of only 0.5 per 
cent. 

Another valuable use to which the discovery of 
this body will almost certainly be put is the extrac- 
tion of the metal from its ores. The principal 
sources of nickel are the copper-coloured arsenical 
mineral NiAs, which the German miners, after 
working unsuccessfully for years in the hope of 
obtaining copper, named in derision kupfer nickel 
(i.e. false copper), and in which the metal was first 
discovered by Cronstadt in 1751; and speiss, an im- 
pure arsenide formed at the bottom of the melting 
pots in the manufacture of the bright blue pigment 
known as smalt, much used by paper stainers, 
which is made by roasting the ores of the closely- 
allied metal cobalt with quartz and pearlash, 
From these the metal nickel is separated by reduc- 
tion with charcoal at a high temperature. It 
appears now that it will be sufficient to pass 
carbon monoxide, obtained from coke or char- 
coal, over the crushed mineral, and condense 
the liquid nickel carbonyl in artificially cooled 
tubes. And by simply heating this product to 
358 deg. Fahr. pure nickel will be deposited. 
The ordinary nickel of commerce only contains 
about 60 per cent. of the metal, the rest being 
cobalt, iron, carbon, and various other impurities. 
Even that sold as chemically pure is nearly always 
contaminated with cobalt. This last impurity is 
very difficult to remove, for so closely are these 
two metals connected in the chemical series that a 
short time ago it was stated by a German chemist 
that each consisted of a new element and of a sub- 
stance which was common to both. Further 
investigation, however, has not borne out this 
statement. A mixture of nickel and cobalt can be 
easily separated by carbonic oxide. The latter 
metal seems to enjoy a complete immunity from its 
action, and the volatilisation of the nickel leaves 
every trace of cobalt behind. Its easy preparation 
in a state of purity will, no doubt, largely assist in 
extending its usefulness, and very probably lead 
to the discovery of many new applications, for even 
a minute trace of a foreign body frequently has a 
very strong, sometimes paramount, influence in 
determining the physical character of a metul. In 
illustration of this, one need only cite the curious 
influence exerted on iron by a small percentage of 
carbon. Pure iron is a comparatively soft, highly 
malleable, and ductile metal of a bright silvery 
lustre. When broken it has a crystalline appear- 
ance, and is not hardened by being heated and 
suddenly cooled. The first step above this is 
wrought iron, containing a trace of carbon ; steel 
comes next with 0.3 to 1.5 per cent. ; and above 
that cast iron with 3 per cent. or upwards. The 
hardness and brittleness seem te depend mainly on 
the amount of carbon combined with the metal. 
Other examples abound, and many might be men- 
tioned. In the case of nickel the impurities do not 
seem to be alloyed with the metal. Extraordinary 
changes in character sometimes occur when a true 
alloy is formed, as witness the exquisite gold- 
aluminium alloy discovered not long ago by Pro- 
fessor Roberts-Austen. It contains 21.6 per cent. 
of aluminium, possesses a gorgeous purple colour, 
and is the most brilliant and deeply tinted alloy 
known. 

In their original memoir the authors stated that 
all attempts to obtain a similar compound with 
other metals had entirely failed. As they con- 
sidered it very improbable that nickel should be the 
only metal forming such a compound, they perse- 
vered with the experiments, and finally succeeded 
in volatilising distinct quantities of iron in a cur- 
rent of carbon monoxide. The iron used was ob- 
tained by chemical means in as finely divided a 
state as possible, and was then treated with car- 
bonic oxide at a temperature of about 180 deg. Fahr. 
The issuing gas burned with a yellow flame, and 
when passed through a heated tube, deposited a 
metallic mirror on the glass, which answered to all 
the tests for iron. The quantity produced by this 





method was, however, very small, and the process 
exceedingly laborious, for it took no less than six 
weeks to volatilise about 30 grains of iron, it being 
necessary to interrupt the operation every five or 
six hours in order to revivify the finely divided 
metal, Even under the most favourable conditions 
the gas never contained more than 0.2 per cent. of 
the compound. By varying the details, especially 
as regards the preparation of the iron, a much larger 
yield was produced. This time the gas was not 
passed over the metal, but the iron was left in con- 
tact with a reservoir filled with carbonic oxide, 
which it gradually absorbed. After a lapse of 
twenty-four hours the iron carbonyl was distilled off 
and condensed in a tube cooled to —4 deg. Fahr. 
The operation was then repeated, day after day, 
until a sufficient quantity for experimental pur- 
poses was secured. 

The iron carbonyl thus obtained is a pale yellow 
viscous liquid of specific gravity 1.4666. It distils 
without decomposition at 220 deg. Fahr., and 
solidifies below —6 deg. Fahr. into yellowish needle- 
shaped crystals. It decomposes slowly on ex- 
posure to air, and, like the nickel compound, is 
completely broken up by heating its vapour to 
356 deg. On the other hand, it is much less active 
than its analogue, and is not acted on by dilute acid, 
but is oxidised by strong nitric acid. Alcoholic 
solutions of alkalis dissolve it readily, forming red- 
coloured solutions, which rapidly alter on exposure 
to air. Its composition was at first thought to be 
similar to that of nickel tetra carbonyl, but it was 
found on accurate analysis to contain five propor- 
tions of carbon monoxide, thus giving a formula 
of Fe(CO);. Another solid compound of iron 
with carbon monoxide having the formula Fe, (CO), 
has been described by Messrs. Mond and Langer, 
about which we may hope to hear more soon. Its 
crystals, when dry, have a metallic lustre and re- 
semble flakes of gold. 

In the early part of the autumn Sir H. E. 
Roscoe and Mr. Scudder were making experiments 
on the application of water gas (which is manu- 
factured by passing steam over red-hot coke and 
contains about 40 per cent. of carbonic oxide) for 
illuminating purposes, by means of the Farnebjelm 
system, in which a comb or series of fine rods of 
magnesia are raised to incandescence by a number 
of small Bunsen flames. After the water gas had 
impinged on the comb for some hours, it was ob- 
served that a red deposit of oxide of iron was 
formed on the rods, with the result that the illumi- 
nating power was considerably diminished. It was 
nobus thought at first that the iron came from 
the particles of dust present in the atmosphere of 
the steel works where the investigations were being 
carried out. Further inspection showed, however, 
that the deposit in question was of a ‘‘ coralloid” 
structure, and that, therefore, it could not have been 
produced by the dust but was contained in the gas 
itself. In order to ascertain whether the iron existed 
in the gaseous state or was carried forward mecha- 
nically in the form of fine particles, the gas was 
filtered through several plugs of cotton wool. No 
difference whatever was observable, and it was 
concluded that the gas contained a very minute 
quantity of volatile compound of iron. 

In the course of some other investigations, water 
gas was compressed in steel cylinders to a pressure 
of 8 atmospheres. On burning it immediately after 
this operation, no visible alteration in the flame 
could be detected. But if the compressed gas was 
allowed to remain in the cylinders for about a 
month, the flame was highly luminous, and imme- 
diately deposited on the Farnebjelm comb a 
yellowish red coating of oxide of iron. It had been 
shown by the investigators previously mentioned 
that compression to the extent of even 10 atmo- 
spheres did not render the combination more 
active, so that the increased quantity of the iron 
compound was simply due to the length of time 
the gas had been in contact with the metal. The 
volatile substance was completely broken up on 
passing the gas through a Rcatod glass tube, and 
the iron partly adhered to the glass in a deep black 
mirror and remained partly suspended in the gas 
itself, blackening cotton wool through which it 
was filtered. The whole quantity, nevertheless, was 
exceedingly minute, and only a few drops of turbid 
liquid condensed on leading it through a tube sur- 
rounded with ice and salt. In spite of this, there 
seems no reason to doubt its identity with the iron 
pentacarbonyl of Mond and Langer. ; 

It has been found that coal gas also contains iron, 
derived, in all probability, from the slow action of 
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a small percentage of carbonic oxide on the mains 
and gas pipes. This accounts for the hitherto un- 
explained black stain so frequently observed on 
steatite and other burners. Compressed coal gas 
is very much used now in the place of hydrogen for 
the production of limelight, and the discoloration 
of the lime cylinders is very marked, being, it is 
almost needless to say, somewhat of a drawback to 
its employment. 

In a January number of the Comptes Rendus 
(cxiv. 3) will be found a most important paper by 
M. Guntz, dealing with the action of carbon mon- 
oxide on iron and manganese. He first refers to 
the work of Slammer, who found that on passing 
carbonic oxide over oxide of iron at the tempera- 
ture of the softening of glass, reduced iron is ob- 
tained on the one hand, and a considerable quantity 
of voluminous coke on the other. M. Schiitzen- 
berger has since found that pure iron decomposes 
carbonic oxide with formation of carbonic acid and 
carbide of iron, 

2 CO=C+CO0,. 

In his own experiments, carbon monoxide was 
passed over very pure iron, produced by dis- 
tilling its amalgam in vacuo at a low temperature 
(480 deg. to 540 deg. Fahr.). Towards a red- 
heat, the iron seemed to absorb carbonic oxide, 
being at the same time blackened by a deposit of 
carbon, and carbonic acid was also disengaged in 
small quantity. 

The same experiment was repeated with the 
more energetic metal manganese. Pure manganese, 
prepared in the same way as the iron, was heated 
to 750 deg. Fahr. in a glass tube in a current of 
carbon monoxide. The manganese, at a particular 
moment, was found to glow at one end ; the heat 
was then withdrawn and the current of gas in- 
creased. The metal burned in the gas, and the 
heat disengaged was sufficient to carry it to a white 
heat ; at the same time the carbon monoxide was 
totally absorbed, and so rapidly as to produce a 
partial vacuum in the apparatus. 

This absorption of carbonic oxide without pro- 
duction of other gas can be explained in two ways: 
(1) - they combined to form manganese car- 

on 
i Mn+5CO=Mn (CO), (2); 
or (2) that the gas was decomposed with oxidation 
of the metal 
Mn+CO=Mn0+C. 


This last is the only reaction possible, taking into 
account the great heat produced, and analysis 
proves that it is actually the case. Carbide of 
manganese appears, however, to be formed at the 
same time in small quantity. 

This action of manganese on carbonic oxide 
allows us to give the theory of what passes in the 
case of iron ; there is at the point of contact with 
the finely divided iron, decomposition of the car- 
bonic oxide, with formation of oxide of iron and 
carbon, 

Fe+CO=Fe0+C. 


The carbon monoxide in excess reacts partially 
on the iron oxide formed, giving carbonic acid, and 
this explains the invariable presence of carbonic 
acid in the gas, and that of oxide of iron in the 
metallic iron. If the reaction is simple and com- 
plete with manganese, it holds, as M. Moissan has 
shown, that its oxide is irreducible by carbon mon- 
oxide, which is not the case with oxide of iron, and, 
moreover, M. Guntz has verified the fact that man- 
ganese burns in carbonic acid with the same facility 
as it does in carbonic oxide, 


2 Mn+CO,=2 MnO+C, 


It is to be remarked that at very high tempera- 
tures, the oxides of iron and manganese heated 
with carbon give the metal and carbon monoxide, 
or the inverse reaction to that which passes at 
930 deg. Fahr. 

By means of these results M. Guntz explains 
what takes place in the blast furnace, although he 
does not take into account the part played by iron 
carbonyl as follows: The spongy iron, encounter- 
ing carbonic oxide, is oxidised, giving carbon and 
oxide of iron ; this last, in another zone, is reduced 
by carbon monoxide to form metallic iron and car- 
bonic acid, and finally, in passing through the 
hottest part of the furnace, the iron, in contact 
with finely divided carbon, is carburetted with 
facility. 

The chemical world is awaiting the further 
study of the carbonyl series with the greatest inte- 
rest. Their existence already gives us a clue to the 
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CAST-IRON SMOOTH-BORE RODMAN GUNS FOR COAST DEFENCE, 


mysteries of the cementation process, in which 
bars of iron are imbedded in powdered charcoal, 
and kept at about the melting point of copper 
(2192 deg. Fahr.) for eight or ten days. The 
principle of all steelmaking is the same. Carbon 
has to be added to soft iron in such a manner as to 
cause a true chemical combination. As previously 
mentioned, the maximum limit is 1.5 per cent. If 
that be exceeded the tensile strength becomes 
rapidly reduced until the brittle character and 
granular structure of cast iron is assumed. If the 
metal were melted in contact with the charcoal it 
would be impossible to prevent an excess of carbon 
being taken up which would separate out into 
granules or scales of graphite on cooling. In the 
cementation process the carbon monoxide, formed 
by the air in the pores of the charcoal, permeates 
right through the bars, and is decomposed by the 
metal; the released oxygen then travels back to the 
charcoal for more carbon, which is again combined 
with the iron, the carbonic oxide thus acting as a 
carrier of carbon to and fro in the mass of the 
metal until the chemical affinity of the iron is satu- 
rated, and the whole is converted into nearly uni- 
form steel. This form is known technically as 
‘*blister steel,” owing to the peculiar appearance 
caused by the penetration of the gas. These car- 
bonyls play a very important part, too, in both the 
Siemens and the Bessemer process, especially the 
latter. In this case steel is made from cast iron. 
All the carbon and impurities are first burnt out of 
the molten metal by blowing air through until the 
sheet of flame which issues from the converter, 
finishing its cycle of changes from yellow to blue or 
violet as the carbon monoxide increases, suddenly 
drops from its cessation ; a definite quantity of a 
highly carburetted iron, in the form of spiegeleisen 
or ferro-manganese, is then thrown in, which effects 
the desired carburation. 

Attention has been recently directed, both in our 
own country and in Germany, to some volatile 
compounds of platinum with chlorine and carbon 
monoxide, originally described by M. Schiitzen- 
berger in 1868. They are formed by the action of 
chlorine on platinum sponge at 480 deg. Fahr., and 








are at once broken up by water with deposition of 








pure platinum, thus forming a possible way of ex- 
tracting the metal from its ores. If a volatile gold 
compound, in any respect similar to these or to iron 
and nickel carbonyls were discovered, as is not at 
all unlikely, it would revolutionise the mining in- 
dustry, not merely by simplifying the present 
methods of working and reducing the cost of pro- 
duction, but by rendering possible the manipula- 
tion of pure ores, which, though now valueless on 
account of the difficulty found in recovering the 
metal, would then yield a substantial profit. 
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Cast-Iron Coast Guns anpD Mortars. 


In 1860 the artillery of the United States oc- 
cupied a leading position among the heavy gun 
systems of the world. This was due entirely to 
the genius of Lieutenant Rodman, whose investi- 
gations led to the development of a theory, upon 
which were built guns that embodied, as far as 
cast guns could, the principles of gun construc- 
tion of the present day. Such guns are still re- 
tained in the United States service, either in their 
original form or converted into muzzle-loading 
rifles of a smaller calibre, intended for the defence 
of less important places. 

Lieutenant Rodman realised that, as the principal 
stress a bore had to stand from the pressure of the 
powder gas, was one of extension, every effort 
should be made to prevent anysuch strain from being 
developed during the manufacture of the gun. He 
suggested that, instead of allowing guns to cool from 
the exterior, inward, the manner of cooling should 
be reversed, and that the bore should be cooled 
first. To accomplish this object he cast his guns 
hollow, and through the bore he caused a stream 
of water to circulate, thus hastening the cooling at 
that point, while around the exterior of the casting 
he built fires to retard the cooling. The layers of 


metal on cooling contracted, thus compressing 
those layers between them and the bore which had 
already cooled ; this stress of compression trans- 
mitted inward left the surface of the bore in a 
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COAST DEFENCE CARRIAGE FOR 15-IN. RODMAN SMOOTH-BORE GUN. 
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state of compression ; this state is produced at | 
present by shrinking hoops on the tube. 

Referring to a gun cast on this principle, that had 
withstood 1500 rounds, he said: ‘‘ The object of | 
my improvement was in part, if not fully, attained, | 
viz., to throw a strain upon the gun, such that 
each one of the indefinitely thin cylinders com- 
posing the thickness of the gun, shall be brought to 
the breaking strain at the same instant.” | 

It could not be expected to attain the perfect | 
state indicated by this theory, as the investi- | 
gations relating to the proper degree of tempera- | 
ture to be maintained at the exterior, and the rate 
of cooling from the interior, had been carried out in 
a very crude manner. The initial compression 
desired in theory was about 20,000 1b., while in 
practice it was found to vary from 3000l]b. to 
28,000 Ib. for the 10-in. guns and from 4000 lb. to 
25,000 Ib. for the 15-in. guns. These great varia- | 
tions would show the unreliability of Rodman’s | 
theory, but it was much super‘or to any upon which 
guns had previously been built. | 


Ropman Guns STILL IN SERVICE. 

The Rodmans still retained in the United States | 
service are the following, 10-in. and 15-in. S. B. 
coast defence gun, Figs. land 2. (See page 341.) 
As this gun would be useless for armour-piercing, 

it is designed to use it in defence of minor points | 

and torpedo lines. | 


























| TabsLe I.—Particulars of Rodman 10-in. Coast Defence 
| aa Gun (Fig. 1). 











Designation. —- | Pounds. | Inch. 
' Calibre > * “ oe ee | fe 10 
| Length of piece... 6 oe ne <2 136.6 
| Maximum diameter oo oo Ke | ee | 32 
| Minimum ee aa Be a 5 | re 16.2 
Length of bore (calibre) .. $ 10.5 | 
Windage.. oa ws .- ne 0.13 
Initial velocity (feet) Je re 1275 | 
Charge (cannon powder) .. oe | 25 
Solid shot .. es a Ee és | ws | 
Shell .. a ee os aa os 102 | 
Weight of piece .. os as er 15,000 
| 





, Taste II.—Particulars of 15-in. Rodman Coast Defence 





Gun ( Fig 2). 

Designation. — | Pounds. Inch. 

MOMGe ee ee we a, ee eee 15 
Weis. 88 eS ah 49,000 

| Preponderance we oe ae | oo | 

| Length of piece .. Pe sel es j me 190 

| ss bore (calibre) .. Se ll | 

; Maximum diamete os oot o. a 48 
RNIN Boras. Saas a iS rae. eee 25 
Windage.. “ eh ake i on 0.13 
Charge (mammoth) for shot... ae 100 

{iy Toremell ... ae : Be 60 
Solid shot .. — Ae nF os 450 
Shell .. ae oe es ne - | 330 
Initial velocity .. = at be | 1534 





that at 1000 yards the projectile would pierce 10 in. 
of iron. 


In 1883, through experiments made at the Go- 25,000 Ib. per square inch in the bore, and im-| The sights are two in number, one placed on the 
vernment proving ground at Sandy Hook, N.J., | parts to the projectile an initial velocity of 1700 ft. breech and one on the upper surface of the piece 


the charge was increased to 130 Ib. of hexagonal | per second. 


With an elevation of 20 deg. this|in front of the trunnions. The front sight is a 


powder, which gives an average pressure of | charge gives a range of 3} miles, and it was found | single piece of brass fastened to the gun by two 
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SIEGE AND COAST CAST-IRON MORTARS, 


screws, its upper extremity terminating in a blade 
in the vertical plane containing the axis of the bore. | 

The breech sight consists of a vertical brass limb | 
in the same plane, secured by screws to the gun at 
55.55 in. from the axis of the trunnions. It is 
16.6 in. in height, and cut by a longitudinal slit, 
containing three holes 0.2 in. in diameter, one at 
each end of the slit and one in the middle. 
These sights are merely to give the direction to 
the piece, the elevation being given by means of 
a graduated arc fixed to the base of the breech, and 
an index attached to the elevating fulerum on the 
carriage. Figs. 3 and 4 show the form and dimen- 
sions of the 8-in. and 20-in. Rodmans. 


CaRRIAGE FoR 15-1n. RopMan Gun. 

The carriage (model of 1888) for the 15-in. 
8.B. gun, consists of a top carriage and chassis 
(Figs. 5, 6, and 7). The chassis consists of two 
rails, each composed of two plates of boiler iron, 
the top and bottom surfaces being formed by 
flanges of T bars, the web of the latter passing 
between the edges of the plate. Short channel 
bars, perpendicular to the edges of the chassis rails, | 
are bolted at intervals to the exterior of the rails | 
and add strength and stiffness. Between the rails 
lies a cast-iron hydraulic cylinder, supported on 
transoms, which are bent to a circular shape, and | 
accurately turned to fit the corresponding cylin- | 
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DETAILS OF FUZES, 


chassis rails in front, and carries a plate, to 
which are attached .four rubber buffers intended 
to prevent any severe shock when the gun runs 
into battery. A similar device is found in the rear 
to provide for a similar emergency in case the 
gun should recoil to the full extent of the rails. 
To draw the carriage from battery there is at the 
end of the chassis an axle bearing a drum, and 
actuated by a bevelled gearing. A rope, attached 
to a hook on the rear transom, passes through 
a pulley on the carriage and then around the drum. 
As the gun is loaded while from battery it is 
necessary to hold it in this position when it recoils. 
For this purpose there is a retaining apparatus 
consisting of a pawl and lever. On the bottom of 
the top carriage is a toothed rack, in which the pawl 
engages. Against the pawl presses a steel spring, 
so arranged that it will always retain the top car- 
riage at the point to which the recoil carries it. 
By pulling the lever the pawl is released and the 
carriage, actuated by the inclined rails, will readily 





drical surfaces of the cylinder. These transoms run in battery. A crane is attached to the front 
are bolted to the chassis rails. The cylinder | part of the chassis, to which a block and tackle are 
contains a loose-fitting piston head perforated | attached to raise the shot to the muzzle of the piece. 
with four holes circular in cross-section, and their; The piece is traversed by means of two traverse 
longitudinal section being conic frustra of cones | wheels under the rear of the chassis, running on 
joined at their smaller bases. The piston-rod, | traverse circles and having holes in their peri- 
after passing through a stuffing-box in the rear | phery for the insertion of manceuvring handspikes. 
cylinder head, passes through a vertical elongated | For convenience of the cannoniers side and rear 
slot in the crosshead of the top carriage, and ter- | platforms of wire netting are added. The gun 
minates in aneye. Through this eye passes a steel carriage has two cheeks connected by four tran- 
pin carrying two steel rollers, thus permitting the soms, one of which is placed almost vertically 
automatic adjustment of the piston as the carriage| below the trunnion beds. The other three tran- 
runs up the inclined rails while recoiling. In rear | soms connect the lower part of the cheeks ; the 
of the cylinder are three transoms, between which | front one bears clips to prevent the carriage from 
diagonal braces are situated. Beginning about the jumping the rails, and also a plate to strike against 
middle of the chassis rails, and extending to the | the front buffers ; the middle transom forms a sup- 
rear ends, are inclined wedge-shaped rails, intended | port for braces connected with the crosshead. The 
to increase the resistance in recoiling, and to assist | rear transom bears clips and a heavy crosshead 
in running the piece into battery, as the rear truck | which connects the piston-rod of the hydraulic cy- 
wheels of the top carriage rise on these while recoil- | linder to the top carriage. 

ing. A flat transom is fastened to the top of the| Each cheek is composed of two triangular pieces 





( 





of boiler iron, separated by radial struts of bar iron 
so arranged as to assist in resisting the weight of 
the gun and the shocks due to recoil. Between 
the edges of the plate the web part of a T bar is 
inserted; the flange overlying the edges adds stiff- 
ness to the front and rear, and on the bottom acts 
as ashoe upon which the carriage rests while in 
battery. 

To the lower front angle of each cheek is bolted 
a heavy bronze casting bored to form boxes for the 
concentric axles of the front truck wheels. 
Similar bronze castings in rear receive an eccen- 
tric axle, to which two steel truck wheels are 
attached. When it is necessary to run the gun 
from battery by hand the eccentric axle is thrown 
in gear by means of handspikes inserted in thie 
bronze sockets at the extremities of the axles. The 
shoe is cut away slightly in the vicinity of the front 
truck wheels so as to allow them to bear slightly on 
the chassis rails when the gun is in battery. When 
the carriage recoils the rear truck wheels ascend the 
wedge-shape rail, and tipping the carriage slightly 
to the front causes it to move on rolling friction. 

If the piston-rod were firmly attached to the 
crosshead of the top carriage, the rising of this on 
the inclined wedge would tend to bend the rod. 
This is avoided by means of the elongated slot and 
rollers on the steel pin, which allow the piston-rod 
to adjust itself. On running into battery, when the 
rear wheels leave the inclined wedge rail, the car- 
riage rests onthe shoe and moves by sliding fric- 
tion. The forward motion is thus diminished 
gradually, and finally ceases when the front tran- 
som strikes the buffers. The trunnion beds are 
made by bending a T bar into the proper shape. 
The upper surface of the flange forms the bed, 
while the web is bolted between the cheek plates. 
To the rear transom is bolted a wrought-iron 
ratchet post to provide a fulcrum for an elevating 
bar. 

Errictency or 15-1n. Ropman Gun. 
In 1882 the 15-in. gun was tested to determine 
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its effect on wrought-iron armour. The target 
was 6 ft. by 11 ft. and was composed of three plates, 
two of which were 4in. thick, the third was 2 in. 
thick, making a total thickness of 10 in. The plates 
were backed by two layers of oak timber, each 
10 in. square, and a l-in. skin plate of wrought 
iron. At 100 yards this target was completely 
perforated, and at 1000 yards the shot lodiged 
19} in. from the face of the plates. 

Tans III,—Firing Trials of 15-in. S.B. Rodman Sea 

Coast Gun, 
(Weight of Shot 455 Ib, ew 1706 ft. Powder Charge 








| Remain- 





Distance | Angle of Penetra- 
of P ing Velo- | Energy. | tion, 
Object. city. Wrought 

Elevation.| Fall. Iron. 

yards (deg. min, | deg. min. | ft. foot-tons. | in. 
100 oe cn 1652 | 86522 11.4 
‘ee oe Ge 1 27 1266 5005 8.7 
2000 2 54 4 18 989 3054 6.8 
3000 5 14 8 48 | 822 | 2110 5.7 
4000 | 8 39 15 51 704 1546 4.8 

6000 | «18 «O44 23 49 | 622 1207 4.22 
6000 | 1s 4 86 17 657 | 969 | 3.8 








Besides the 15-in. and 10-in. Rodman there re- 
mained in the service of the United States a few 
8-in. and 20-in. guns of the same kind. They! 
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are similar to the guns described, and the number| Taste IV.—Particulars of Cochorn Mortar (Fig. 8). 
in existence is quite limited. Calibre ee oe ae 5.8 in. 
Weight of piece 164 Ib. 
Mortars. — no 12 16.32 in. a 
SE : aximum charge oz. mortar powder 
The smooth-bore mortars that are still in service Weight of shell” 16.8 Ib. vin 
are the following. Charge to fill shell 1 lb. 
The Coehorn mortar (Fig. 8) is a small bronze| The carriage is simply a block of wood weighing 
mortar of which particulars are appended. 132 lb. The total weight of piece, equipments, and 
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STEAM BOILER EXPERIMENTS OF MR. B. DONKIN, JUN., AND PROFESSOR KENNEDY. 
(See Page 346.) 
Resvutts oF ExPERIMENT No, XI. 
PARTICULARS AND DIMENSIONS OF BOILER. | PRINCIPAL OBSERV ATIONS—continued. 

Date: Radiation Experiment: 

April 28, 1887. Coal per hour necessary to maintain pressure only ... ahs jee 9.3 Ib. 
Place: Per cent. of total coal used, including ashes and clinker per hour 7.75 per cent. 

Messrs. B. Donkin and Co.’s Works, Bermondsey. 
Type: ANALYSIS, &c., OF FURNACE GASES. 


Portable boiler, locomotive type. 


Heating Surface: 
Heating surface of boiler alone ... 

a aa economiser ... 

Total heating surface 


Firegrate: 
Dimensions of firegrate 
Area of grate 
4» air spaces ... sc a 
Ratio of air space to area of grate 
boiler surface to grate surface aaa 
total heating surface to grate surface 


Flues: 


Kind of flues and direction of gases 


PRINCIPAL OBSERVATIONS. 


Time: 
Duration 


Steam Pressure : 


Mean steam pressure above atmosphere 
, absolute steam pressure ... es ate as 
Temperature Fahr. corresponding to this pressure ... 


Feed Water : 


Temperature of feed sas 
Total feed water evaporated... me 
PP . Fp per hour ... 


Coal and Ashes : 


Total coal used, including ashes and clinker ... 

Per cent. of ash and clinker in total coal used 
2 of moisture in fuel ... Pie ae pen 

Total weight of pure and dry coal used per hour .. 


Ratio of total pure and dry coal to coal including ash, 


Total coal used including ash and clinker per hour 
»» weight of ash and clinker cs : 


Stoking: 
Thickness of fires... ne We wes 
Number of times each fire stoked per hour 

Temperature of Air: 

Temperature of air in boiler-house 
= outside 


Temperature of Gases: 
Temperature of furnace gases at base of chimney 


” ” 


Draught: 
Chimney draught ... 


Carbonic dioxide, co, 





‘ oxide, CO 
sient | Onion, On 
316 sq. ft. Nitrogen, N... 


... 3 ft. 1pin. by3 ft. | 








Analysis of Dry Furnace Gases: 


Weight. Volume, 


16.50 11.34 per cent. 
0.21 0.23 = ,, 
7.76 7.33 
75.53 81.10 ,, 


PRINCIPAL RESULTS. 














carriage, is 311 lb. The carriage or block upon 
which the Coehorn mortar is mounted, is provided 
with two handles on each side by means of which 
it is readily carried by four men. They have been 
used by troops in the field against an intrenched 
enemy. The ground is generally sufficiently firm 
for the carriage to rest upon. 

The 8-in. siege mortar (Fig. 9). 
iron, smooth bore, unchambered. 


8-in. Siege Mortar (Fig. 9). 


This is a cast- 


TABLE V.—Particulars of 


Calibre... can se 8 in. 
Weight ae a 1010 lb. 
Preponderance ... 0 
Length of piece ... 22 in. 

is bore ... 2 calibres 
Windage ... <a sas 0.12 in. 
Maximum charge ... 2.25lb,. mortar powder 
Weight of shell... ca 46 lb. 
Charge to fill shell 25... 


Weight of carriage ... 3 900 ,, 


To transport this mortar there is a platform 
wagon serving as a mortar wagon. One mortar 
wagon drawn by eight horses will carry three 
mortars and carriage. 

The 10-in. siege mortar (Fig. 10). This is a cast- 
iron smooth bore, unchambered. 


Taste VI.—Particulars of 10-in. Siege Mortar (Fig. 10). 
ie a ste a 10 in 


Calibre in. 
Weight si 1900 Ib. 
Preponderance ... 0 
Length of amg aa 28 in. 
. re ... 20.5 ,; 





This piece is also carried on the mortar wagon. 


The 13-in. sea coast mortar (Fig. 11). This is a} 


cast-iron smooth-bore, unchambered. 


TaBiE VII.—Particulars of 13-in. Siege Mortar (Fig. 11). 
Calibre she ae sas 13 in 


Weight : 17,120 Ib. 
Preponderance ... 0 
Length of _ bis 54.5 in 

“< re... 35.1 ,, 
Windage ... as an 0.13 ,, 
Maximum charge ... 20 lb. mortar powder. 
Weight of shell ... Ris 


Charge to fill shell 
Weight of carriage 


The carriages for the 8-in., 10-in., and 13-in. 
mortars consist of two triangular-shaped cheeks, 
made of wrought-iron plates, strengthened with T 
irons and transoms in a similar manner to the top 
carriage of the 15-in. gun (Fig. 5). They have no 
chassis. 

Fuzes AND PRIMERS. 

The fuzes that are used with the shells of the 
pieces described above, are of three kinds: (a) 
The mortar fuze (Fig. 12). This is made of a close 
grained hard wood, such as beech. It is turned toa 
conical shape to prevent its being dislodged back- 
ward into the shell by the shock of discharge. It 


9.68 Carbon: 
on tt. Per cent. weight of carbon to dry gases 4.59 per cent. 
% ” 
326 1} aes 
396 Pounds of dry air per pound of carbon... 21.2 Ib. 
S as a2 coal ey coal 7 18.8 * 
F A be pure and dry coal ... ang 9.4 , 
N : we Son ~~ EN furnace gases per pound of pure and dry coal ... 20.0 - 
ines a penal sma Ratio of air used to air theoretically required ox 1.81 
3 . 
|| Temperature of Gases : 
Rise in temperature of gases . 566 deg. Fahr, 
8 hrs Carbonic Oxide: 
: Per cent. of carbon burnt to carbonic oxide ... ... 1.96 per cent. 
61.0 Ib Combustion : 
a 75.7 i Pounds of coal burnt per square foot of grate surface per hour ... 12.4 Ib. 
... 808.2 deg. Fahr. ” ” ” ” heating } ” .38 Ar 
ja pa id a total heating surface — 5 
Transmission of Heat: 
Bi ae Sy ie Thermal units per square foot of heating surface per hour, boiler 
1087 fa only eee eee see eee eee see ore eve eee 3920 py U. 
Evaporation: 
960 1b. Pounds of water evaporated per pound of coal from feed tempera- 
oi mi "1 5 ture... re! pee ia a aad ie “a4 ott sie 9.06 lb 
= 3 -~ - ae +i alee Equivalent evaporation per pound of coal from and at 212deg.Fahr. _—10.78 ,, 
_ 115 18. ‘ - pureanddry ... ou 11.25 ,, 
ko. 0.958 Be »» Square foot of grate per hour ... ee: | ee 
geass 120 lb. a _* yl heating surface (boiler) 4.05 ,, 
10 Ib. ash, 13 Ib. clinker. Factor of evaporation wa “a4 mG dg 1,193 
| 
| Percentage Balance Sheet of Heat. 
4.5 in. | | | 
3.73 | Heat Evolved. | Per Cent. | Heat Absorbed. Per Cent, 
|| Heat from pure and dry coal ...| 100 | Heating and evaporating water 69.8 
59 deg. Fahr. | | | Heating furnace gases... «at ae 
a | Evaporating moisture in coal l 
| Radiation es eee 5.7 
; | Lost by imperfect combustion} 1.2 
... 625 deg. Fahr. | Unaccounted for fa wo} 5 
Total | 100 Total | 100 
0.20 in. | 
Windage... ... oe 0.13 in. is bored nearly through to receive the time composi- 
acy oe --« Me — powder. | tion, and to preserve it in store, it is capped with a 
pm to fill shell oat — waterproof paper, on which is marked the rate of 
Weight of cxsvings 1313 7° burning. To prevent the fuze from being extin- 


guished when firing over water the sea coast fuze b 
is used (Figs. 13, 14, 15, and 16). It consists of a- 
metal case, the fuze composition being contained 
in a paper case, which fits in the metal cap. The 
water cap is then screwed on; this is perforated 
by a zig-zag channel filled with mealed powder and 
gun spirits. The irregular channel prevents the 
entrance of the water when the shot ricochets. 
When the time of burning is not long the Bor- 
nann fuze c (Figs. 17 and 18)is used. This consists 
of a circular pewter disc, on the surface of which is 
the scale of time, and two holesaa to be used 
in screwing the fuze in the shell. The time com- 
position lies in an annular-shaped cavity below the 
scale of time. A hole is punched at the point 
indicating the desired time of burning. The com- 
position is ignited at this point and burns around 
to zero, where it connects, bya channel ¢, to a powder 
|magazine m, and thence, through the channel 
|r to the bursting charge. The time composition is 





held in position by the pewter disc b. As the 
| threads of the pewter case might be sheared off by 
the shock of discharge, a wrought-iron disc f is 
first screwed in the fuze hole to act as a support. 

The primers used to discharge the pieces are of 
two kinds, friction and electric. 





The friction primer (Fig. 19) consists of two 
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brass tubes soldered at right angles to each other. 
The short tube contains the friction composition, 
consisting of Sb,S, and KClo,, surrounding the 
roughened end of a wirea, whose nib is folded over 
the end of the short tube, so as to prevent any 
danger of premature discharge. The long tube is 
filled with fine powder, retained by a wad of wax. 
The hook of the lanyard is inserted in the eye of 
the wire. The electric primer is made in asimilar 
way, the wire and friction composition being re- 
placed by a platinum wire surrounded by gun- 
cotton (Fig, 20). 





STEAM BOILER EXPERIMENTS. 
No. VIII. 
By Mr. Bryan Donkin, Jun., and Professor 
Kennepy, F.R.S. 

No. XI., April 28, 1887.—Experiments on a 
Locomotive Type Boiler at Bermondsey.—This eight 
hours’ experiment was made on a new portable 
locomotive type of boiler with a steel shell and 
ordinary chimney, 36 ft. high, constructed by 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
and forming one of their usual types. It was 
worked in the yard of Messrs. Bryan Don- 
kin and Co.’s factory at Bermondsey, without 
brickwork round it, and not housed in any way. 
Professor Osborne Reynolds was present during 
the whole trial, as also one of the authors. The 
steam was used to drive a compound steam engine, 
and the feed water was measured by the standard 
can, holding 100 1b., and then emptied into the 
feed tank. As usual the gases were analysed, and a 
larger percentage of CO was found just after firing. 

In this particular experiment the time was noted 
in getting up steam. The fire was lit at 7.23 a.m. 
with 32 lb. of wood, all parts of the boiler being 
cold, and the water in the boiler at starting having 
a mean temperature of 85 deg. Fahr. At 23 
minutes past 8, or after 394 minutes, steam of 
70 ib. was registered, the weight of coal consumed 
being 110 lb., which with the 32 lb. of wood men- 
tioned above, is about equal to 126 lb. standard 
coal, The firebox was covered externally with 
loam 14 in. thick. 

The general dimensions of the boiler were as 
follows: Firebox inside, 3 ft. 3in. by 2 ft. 11 in. 
by 3 ft. 1 in. high from firebars ; diameter of 
barrel 3 ft. 7 in. by 7 ft. 9 in. long, with 50 tubes 
24 in, in diameter and 7 ft. 9 in. long; chimney, 
13 in. in diameter, 36 ft. high above firebars. No 
exhaust steam was used in chimney, only natural 
draught. 

Firing by hand in small quantities, by means of 
a light hand shovel, was very frequent, and the 
firedoor was kept open as short a time as possible, 
The feed water was fed in by means of an injector. 
The boiler was lagged in the usual way with felt 
and sheet iron. ‘The average thickness of fire was 
about 44 in., and a mean steam pressure of 61 lb. 
was kept up during the trial, which was perfectly 
satisfactory in all respects. Views of the boiler 
are given on page 344, as also time diagrams of the 
coal, feed water, temperature of gases, &. A 
tabular statement of the results of the experiment 
is also given on page 345. As usual there was no 
damper in chimney, but an inlet to ashpan could 
be stopped or regulated by doors. 

On May 24, 1887, the following additional expe- 
riment was made with the same coal and the same 
stoker, and under exactly similar conditions to 
those of the main experin.ent above described, but 
with this difference, that 25 of the 50 tubes marked 
in Fig. 33 on page 344, or every other one alter- 
nately, were stopped at the firebox end, thus 
reducing the total heating surface 41 per cent. 
The result was that the evaporation of water, 
which was carefully measured, was only 6 per cent. 
less per pound of coal than in the main experi- 
ment, and the escaping gases were only about 
5 deg. Fahr. hotter. 





Cueriton Seweracke.—A Locai Government Board 
ney was held by Mr. Arnold Taylar, R.E., at the 
Folkestone Town Hall, on February 26th, to consider an 
application from the Elham Rural Sanitary Authority for 
sanction to borrow 5000/. for the sewerage of Cheriton. 
The Folkestone Corporation also applied for various sums 
fer extension of sewage outfall, extensions and repairs of 
sewers, &c. It was proposed to lay sewers through 
Cheriton district and connect the same with the Folke- 
stone sewerage system. Mr. W. H. Radford, C.E., of 


Nottingham, is engineer to the Cheriton scheme, and the 
—_ borough engineer's assistant explained the Folkestone 
scheme, 








THE COLUMBIAN EXPOSITION: FINE ART GALLERIES. 
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THE WORLD'S COLUMBIAN EXPOSITION. 
THE Fine Arts GALLERIES. 

WE publish this week some details of the Art 
Galleries at the Columbian Exposition, of which we 
gave a general description last week. Figs. 6 and 7 
are views of the main entrance, and show the manner 
in which the framework of the column and entablature 
is built up to receive the covering of staff. Figs. 8 
to 17 are details of the steel stanchions and girders of 
which the structure is composed. We shall postpone 
our description of the work till the publication of 
further details, 





THE MILL OF ASH TUNNEL. 

AN interesting piece of work has recently been com- 
pleted in the removal of a long tunnel on the northern 
section of the Caledonian Railway, the work being car- 
tied out without interfering with the traffic over the 
railway, which is the main line to the north. We give 
several illustrations, which will enable the reader to 
follow our description of the operations. Fig. 1 (page 
354) is a plan of the site of the tunnel, Fig. 2 an eleva- 
tion of the south end of the tunnel, Fig, 3 a section near 
the centre; Fig. 4 shows the shield used in supporting 
the arching while it was being demolished from the 
outside, Fig. 5 is a longitudinal section of the shield, 
Figs. 6 and 7 are sections of the top part of the shield, 





| 


showing the screws by which the planking was driven 
close up to the inside of the crown of the tunnel. 

The tunnel, it is interesting to note, was situated on 
the main line of the old Scottish Central Railway, about 
six miles north of Stirling. It was made upwards of 
forty years ago, when the railway was constructed 
between Greenhill and Perth. The tunnel was 260 
yards in length, the rails on a curve of about three- 

uarters of a mile radius, and the gradient was 1 in 90 
alling from north to south. It was 25 ft. in width, 
and the height from rail level to crown of intrades 
varied from about 174 ft. to 20 ft. (see Figs. 2 and 3). 
At some parts of the abutments the freestone rock 
showed solid, and had been dressed fair and straight 
on the face, but by far the largest proportion of the 
abutments were built of masonry, carried up to a 
height of about 44 ft. above the rails, from which the 
brick arch was sprung; this arch being six bricks, 
equal to about 24 ft. in thickness. The height from 
the crown of arch to the surface above varied from 
about 30 ft. at the lowest, to about 44 ft. at the 
highest part. 

he arch having shown indications of weakness 
at some parts, it was decided to —_ it up, and 
the necessary Parliamentary powers being acquired, 
arrangements were made to carry cut the work. There 








were about 12 acres of ——- wet marshy ground 
in a hollow close to the top of the tunnel (Fig. 1), 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: 
(For Description, see opposite Page.) 
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and arrangements were made with the proprietor to| of contractors, as shown on Figs. 4 to 7, to be run 
deposit the excavated material on this marsh, levelling | under the brick arch while it was being removed, 
it up. This allowed of all the material being exca-| after the excavation was taken off the top. This 
vated from above the arch without interfering with the 

traffic on the railway. The dimensions of the tunnel illustration, was 21 yards in length, so that that 
being too small to admit of a shield or centering under | length of arch eould be dealt with at a time. Timbers 
the arch sufficiently large to accommodate the ordi-| were placed at each side of the tunnel on which 
nary double line working, the two lines of rails were rails were laid, to carry the flanged wheels, one pair 
drawn towards the centre and interlaced, a space of | under each rib 9 ft. apart, by which the shield was 
about 10 in. being left between the right-hand rails of | run along (Figs. 4 and 5). Being run into position 
the two lines, and, of course, the same space between | under the arch, the shield was lifted by jacks till the 








shield, the details of which are shown clearly on our | 





the left-hand rails. This secured all the advantages top was against the brickwork, when the bottom of the 


of asingle line without the disadvantage of facing 
points, or of any movable parts. There was a per- | 
manent signal box near the south end of tunnel, and a | 
temporary box was erected near the north end; the 
intervening space, 610 yards in length, being worked | 
with the electric train tablet as a single line. | 

A movable iron shield was designed for the guidance | 





framing of shield was supported on timber blocks, 
keyed hard up so as to take all the weight off the 
wheels and axles. The plates EE E, &c., Fig. 4, on 
which the timber cleading of shield rested, were then 
raised by the adjustable screws H H H, &c., Fig. 4, 
till the planks all bore hard on the brickwork. The 
plates E E E, &c., were then blocked with timber on 

















the arched rib to take the weight off the screws. 
The shield was then ready for the breaking up 
of the arch at the crown, and removing the brick- 
work down to the top of the abutments. This being 
done, the blocks were withdrawn from the top of 
the arched ribs, the plates E E E, &c., lowered by 
means of the screws, Figs. 6 and 7, the blocks under 
the shield were then removed and the wheels lowered 
on to the rails, the shield run under the next length 
of the tunnel and the same operations repeated, till 
the whole length of the arch was removed, leaving the 
abutments to act as retaining walls for the bottoms of 
the slopes. The varying height of the arch presented 
a difficulty, there being several breaks in the roof, at 
some of which the versed sine of the arch varied as 
much as 2} ft. To meet the difficulty the plates EEE, 
&c., forming carriers for the timber cleading, were 
made in lengths of about 3 ft. with overlap slip joints, 
fastened by bolts passing through slotted holes, allow- 
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nz sufficient play for the cleading being accommo- 
dated to the varying sections of the tunnel roof. The 
coatractor constructed the shield as it had been shown 
on the drawings prepared for the contract, and it was 
found to work very satisfactorily. It could be fixed 
up, or moved about, as required, without any inter- 
ference with the traffic passing on the railway. 

The contract was let to Mr. A. H. Boyle, contractor, 
Glasgow, and besides the excavation and deposition 
of the materials (121,350 cubic yards) it embraced the 
erection of a bridge of three spans, with masonry piers 
and steel girders, to carry a road over the railway at 
the north end of the tunnel, the diversion of the road, 
and other contingent works. The excavation was 
begun at the north end of the tunnel, lines of tem- 
porary rails being laid from it to the site of the bank- 
ing, along which the wagons were run by a pug engine. 
When sufficient space was cleared over the tunnel 
mouth a steam digger was erected, which commenced 
work in August, 1889. The excavations were at the same 
time carried on by ‘‘ dobbin carts” and small wagons at 
thehigher places in advance of thedigger, reducing these 
about 10 ft. or 12ft.in height. The digger cut a gullet 
about 20 ft. in depth, over the centre of the tunnel the 
full length from north to south, and the width of the 
sweep of the arm, completing this, in November, 1889. 
It then made other two runs along the tunnel, widen- 
ing out the excavation approximately the full breadth. 
When this was done a ditferent method was adopted, 
an inclined line of rails being laid from the surface 
level at the north, dipping down into the bottom of 
the excavation along the east slope, and worked by a 
stationary engine which hauled the wagons up by an 
iron rope. From the bottom of this incline lines of 
rails were laid to the north end of tunnel, and the 
materials excavated, laying bare the top of brick arch 
to about 7 ft. under the level of the crown at the 
haunches. This method was carried out until the 
excavations approached so near the south end that 
there was not room to work the wagons. A steam 
derrick crane was then erected on the om 1 of the east 
slope at the south end, and the wagons hoisted by it 
from the bottom to the top of the excavation and run 
along the bank. 

The excavation haviog sufficiently progressed to 
begin taking down the brick arch, the shield was 
erected, and single line working begun on October 12, 
1890. Rails were laid above the arch, one on each 
side, to carry a movable staging on which a derrick 
crane was fitted by which the bricks were lifted as 
they were displaced from the arch and loaded into 
the trucks. Ona October 23 the brickwork was all 
removed from the first length of arch, 21 yards, and 
the shield moved forward and fixed under the second 
length, ready for the arch being broken. On No- 
vember | the shield was moved forward under the third 
length, and so on until on March 6, 1891, the last of 
the brick arch was removed. The iron shield was 
taken down and removed on March 22 and the rails 
relaid and double line working resumed on March 29, 
but men were engaged till May 30 in removing rock 
and finishing slopes. The materials in the excavation 
varied very much, from fine sharp sand to very hard 
stiff boulder clay, with numerous boulders of various 
sizes, some so large that it was necessary to blast them 
before they could be lifted. Rock also was encoun- 
tered at some places, rising toa considerable height 
at the slopes. It was a soft freestone, some of the 
beds being thin and all inclined at a somewhat steep 
angle, dipping from east to west. It was found neces- 
sary to remove some of this rock from the slope on the 
east side. In some of the sand beds a good deal of 
water was met with, which was conveyed in drains 
down to the side of the line. 

When the brick arch was taken down the tops of 
the side walls were covered with concrete to an average 
thickness of 6 in., projecting over the face and form- 
ing a cope, against which the bottoms of the earth 
slopes were dressed. 

The works were designed and carried out by Mr. 
T. M. Barr, M.Inst.C.E., divisional engineer of the 
Caledonian Railway. The operations were super- 
intended by Mr. A. G. Beaumont till November, 1889, 
and after that by Mr, W. A. Paterson. The cost was 
about 10,0002. 


NOTES FROM THE NORTH. 
GL. seow, Wednesday. 

Glasgow Pig-Iron Market.—Owing in great measure to 
reports as to furnaces being blown oat in the Cleveland 
district, also to the continued decrease in the stocks of 
Sootch pig iron, the warrant market last Thursday 
opened very firm. The demand, however, was com- 
paratively quiet in consequence of the uncertainty at- 
tending the situation. Prices fell away towards the close. 
Scotch warrants changed hands in the forenoon at 
403. 74d per ton cash, but came back to 40s. 4d. Cleve- 
land advanced 34d, per ton, of which 14d. was subse- 
quently lost. Hematite iron also rose 34d. per ton, 
the price afterwards receding 1d. The market was 
easier in the afternoon, with very little business 
doing. Both Cleveland and hematite warrants were 
lower in price. At the close the settlement prices were— 














Scotch iron, 40s. 44d. per ton; Cleveland, 35s. 104d. ; 
hematite iron, 45s. 9d. per ton. On Friday morning, 
when the full result of the ballot amongst the Durham 
miners was realised, there was naturally some disinclina- 
tion onthe part of brokers to operate extensively, and 
in the absence of sellers those who had orders to execute 
had to pay quite 9d. to 10d. sd ton of advance on Thurs- 
day’s closing quotations. ne firm sold some 7000 or 
8000 tons of hematite iron one month 1s. forfeit in sellers’ 
option. ‘‘Out-and-out” business was very quiet, though 
one or two lots of Scotch iron were done at a few coppers 
of advance. Very little faith was placed on the per- 
manency of the rise in prices, and not a few were 
waiting to go ‘“‘short” of hematite and Cleveland 
iron. The tendency was weak in the early dealin 
in the afternoon, but the market was steadied before the 
close by a number of options running off, and purchases 
being made against same. The settlement prices at the 
close were—Scotch iron, 40s. 9d. per ton; Cleveland, 
36s. 6d. ; hematite iron, 46s. 44d. per ton. The market 
was very firm on Monday forenoon, owing to the actual 
oe age of work by many thousands of miners in England 
an ale:; the amount of business done, however, was 
i a ge small, only some 4000 or 5000 tons chang- 
ing hands, of which 1000 was Scotch iron and 1000 tons 
Cleveland. Scotch iron advanced 6d. per ton, but was 
4d cheaper at the close. Cleveland and hematite iron 
both advanced 4d. per ton, the former afterwards reced- 
ing 1d. and the latter 3d. per ton. Not much business 
was done at the afternoon meeting of the ‘‘ring.” Prices 
were very irregular. Atthe opening they were very firm, 
as much as 37s. per ton cash being paid for Cleveland iron. 
The price then dropped to 36s. 9d. Hematite iron 
was done at 46s. 84d. one month, with buyers for 
cash at 46s. 6d. per ton, and at the close there were 
buyers for cash at 46s. 4d., with sellers wanting 4d. per 
ton more. The closing settlement prices were—Scotch 
iron 41s. per ton; Cleveland, 36s. 74d.; hematite iron, 
46s. 44d. per ton. Business was very quiet in yesterday’s 
forenoon market. Only some 4000 tons changed hands, 
mostly hematite iron, and the price was just steady. No 
cash transactions took place either in Scotch or in Cleve- 
land iron, and sellers remained at practically Monday’s 
closing prices. The market was flat in the afternoon, but 
with not much business doing. A considerable quantity 
of Cleveland iron was offered at 36s. 1d. per ton three 
months open. Hematite iron was done down to 46s. 2d. 
cash, but recovered 1d. at the close. About 4000 tons 
were dealt in at 46s. 4d. and 46s. 5d. one month. One lot 
of Scotch iron changed hands at 40s. 11d. cash per ton, 
being a drop of 3d. onthe day. At the close the settle- 
ment prices were—Scotch iron, 40s. 104d. per ton ; Cleve- 
land, 36s. 6d.; hematite iron, 46s. 3d. per ton. Business 
was again quiet on the Glasgow pig-iron warrant market 
this forenoon, and the tone was flat. There were 1500 
Cleveland and 4500 tons of hematite iron sold, and the 
former fell 2d. and the latter 1d. per ton. Scotch iron 
also fell 2d. per ton, but was not dealt in. The market 
in the afternoon was still quiet, but steady, at about the 
forenoon’s closing prices. Cleveland was done at 36s. 7d. 
a month and hematite iron at 46s. 2d. cash and 46s. 3d. 
one month. The following are the prices of several 
special brands of makers’ iron: No. 1 Gartsherrie and 
Summerlee, 49s. 6d. per ton; Langloan and Calder, 50s. ; 
Coltness, 52s. ; Glengarnock (shipped at Ardrossan}, 50s. ; 
Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 55s. 6d. There are still 78 blast furnaces 
in actual operation, as compared with 30 at this time last 
pa. Six are making basic iron, 25 are working on 
1ematite ore, and 47 are making ordinary iron. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4616 tons, against 4577 tons in the corre- 
ees week of last year. They included 780 tons for 
the United States, 115 tons for South America, 165 tons 
for India, 100 tons for Australia, 505 tons for Ttaly, 395 
tons for Germany, 515 tons for Holland, 100 tons for 
Spain and Portugal, smaller quantities for other coun- 
tries, and 1626 tons coastwise. 


Steel Company of Scotland.—The feature in iron and 
steel shares in the Glasgow market yesterday was a drop 
of 10s. in those of the Steel Company of Scotland. The 
shares have been declining for some days, but they fell 
rather severely on Monday both during and after hours. 
In the course of the past week they fell 24s. Various 
rumours have been current on ’Change with reference to 
the company’s affairs, it being even stated that they con- 
templated stopping work for a time at least, and a recon- 
struction was talked of as probable. These reports are 
greatly exaggerated. It isan open secret that the com- 
pany has not been making money. What has given 
rise to these reports is a determination on the part 
of the management to have all the employés put on 
an equal footing as to the extent of the warning to 
be given in the case of alterations in working. Hitherto 
the system of warnings has been irregular, a notice 
terminating with one squad at a different time from 
that of another, so that when new contracts were 
taken on or old ones finished the men could not be got to 
start or stop simultaneously. To obtain uniformity in 
this respect notices have been posted, both at Newton and 
Blochairn, terminating on the 26th inst. While this is 
the immediate object of the notices it is admitted that 
wages are too high, and that unless the steel trade im- 
proves there may be a reduction. The ‘‘Steel” shares 
opened strong at 93s. this morning, and steadily advanced 
to 95s. on ‘‘ bear” covering. A very keen feeling is being 
expressed in business circles to-day at the dissemination 
of false news all over the kingdom yesterday regarding 
the Steel Company’s affairs. 

Price of Steel.—It was currently reported on ’Change 
yesterday that 67. per ton, less 5 per cent., had been 
accepted by a local maker for steel plates, but it is said 
that if that transaction took place, it must have been in 








connection with some special sizes. Steel plates have 
been sold lately at 6/. per ton, less 5 per cent., but that 
was a “bear” transaction. It is understood that there is 
a buyer in the market of 5000 tons of steel plates, for 
which he is prepared to pay 5/. 13s 9d. per ton net. If 
he meets with a seller he would build a ship on specula- 
tion ; at least there is a report to that effect. 


Scotch Coal Trade.—There is little change to report to- 
day in connection with the Scotch coal trade. A good busi- 
ness is still being done, shipping to Ireland being especially 
brisk, while a many orders have also been received 
from ports on the north-west coast of England. Nothing 
has been done with the east coast, however, while the 
demand from London has entirely disappeared, advices 
received here to-day stating that the market there is 
glutted with coals, and that several boatloads are in the 
river waiting to be discharged. The trade doing here is 
altogether of a day-to-day order, both sellers and buyers 
waiting for the result of to-day’s conference in London 
as to whether the restriction is tv be continued longer 
than till the end of this week or not. Inconnection with 
small coals, a better demand prevails for nuts, Continental 
consumers taking delivery again. Prices cannot be quoted 
owing to the hand-to-mouth nature of the business doing. 
No forward contracts are being entered into. On the 
east coast there is plenty of Fife coal to be had. Attempts 
to bring out the Scotch miners to take holiday for one on 
two weeks have completely failed, and throughout all the 
mining districts both in the east and west of Scotland 
work at the pits is going on much as usual. 


Contracts for Glasgow Electric Lighting Station.—The 
Gas and Electric Lighting Committee of the Glasgow 
Corporation have practically let the contracts for tke 
Central Electric Lighting Station, which it was resolved 
some time ago to erect so as to meet the increasing de- 
mand for the new illuminant in the west central and 
certain westerly portions of the city. The building will 
probably cost not much short of 9000/., and there will be 
a large expenditure for boilers, engines, dynamos, and 
other eleetrical plant for its complete equipment. 


Important Extensions to Dawsholm Gas Works.— 
Tenders have just been taken in by the Glasgow Corpora- 
tion Gas Committee for important extensions ae are 
to be made to the retort-house department and coal store 
at Dawsholm Gas Works. As in the other case, the con- 
tracts for the brickwork, excavations, roofing, &c., have 
in a measure been let to local contractors. The lowest 
tender for the roofing and other ironwork, about 11,000/., 
is that sent in by Messrs. P. and W. Maclellan, Limited, 
Glasgow. The other contract is likely to go to Mr. 
M‘Alpine, who is constructing a great gasholder tank close 
by the Dawsholm Gas Works. is tender is well on for 
80007. 


Proposed Extension of Edinburgh Gas Works.—At a 
meeting of the Edinburgh and Leith Gas Commissioners 
held on Monday, there was submitted from Mr. Robert 
Mitchell, the engineer, a proposal to extend the Edin- 
burgh Gas Works, which are under his charge. The pro- 
posed extensions include a new scrubber, new purifiers, 
additional condensers, and a new gasholder, the probable 
cost being estimated at 44,300/. The proposal was talked 
over at some length by the Commissioners, but even- 
tually it was agreed to postpone coming to a decision 
upon it. 

The Rebuilding - Glasgow Bridge.—The Clyde Trustees 
and the Glasgow Corporation Bridge Trustees have now 
arrived at a common understanding in regard to the 
arches that are to be in the new bridge which is to take 
the place of the present Broomielaw Bridge. It is to 
have four arches, the two centre ones will be of 92 ft. 6 in. 
span, and their piers will almost exactly correspond with 
the piers of the railway viaduct close by. The navigation 
to and from the upper harbour will thus be facilitated, 
and the Trust revenue will not be interfered with. The 
two land arches will have spans of 88 ft. Much satisfac- 
tion was expressed at a special meeting of the Clyde 
Trust held yesterday at the amicable arrangement which 
had been made with the view of avoiding a Parliamentary 
contest, 





NOTES FROM THE SOUTH-WEST. 

Barry Railway.—Mr, Wolfe Barry, the arbiirator in 
the case of the executors of the late Mr. Walker and the 
Barry Railway Company, has just issued his decision, 
which extends to twenty-five closely-written folios. The 
arbitrator awards the executors 52,546/., ordering each 
side to pay its own costs. It will be remembered that, 
subject to the approval of the respective parties, Mr. 
Perks, of the firm of Fowler, Perks, and Co., London, 
acting in the interests of the late Mr. Walker, agreed 
with Mr. Edward Davis to settle the matter for 70,000/., 
but this arrangement was not approved by the Barry 
Company. 

North’s Navigation Collieries.—The net profits for the 

ast half-year were 15,003/., to which is to be added 
50800. brought forward from the previous year, making 
18,0837. for disposal. The directors recommend that a 
dividend at the rate of 10 per cent. per annum be 
paid on the amounts called up from time to time on 
the preference shares, and a dividend at the rate 
of 5 per cent. per annum on the ordinary shares. 
together absorbing 11,750/., that 3000/7. be applied 
towards improving the properties, and that the 
balance-of 3233/. be carried forward. The profits in the 
last half of 1891 were less than in the previous half-years, 
owing to a progressive falling-off in the — prices of 
coal and coke, whilst the workmen’s wages still remained 
ona higher scale. After lengthened discussion and mutual 
concessions between representatives of masters and men 
in the district, a reduction of wages and a new sliding 
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scale were agreed upon at the end of the year, and it is 
hoped that the effect will be favourable. The various 
works of the company are being carried on satisfactorily, 
and rapid progress is being made in sinking new pits at 
Caeraw, by which the company’s output of large steam 
coal will be greatly increased. The contractor hopes to 
reach the 6-ft. seam of coal by the end of July, and pre- 
parations are being made for dealing adequately with the 
augmented output anticipated. In consequence, how- 
ever, of higher wages and enhanced prices of materials, 
the expenditure on these pits will exceed the first esti- 
mates, 


South Wales Coal and Irun.—The shipments of coal from 
the four principal Welsh ports in February were: 
Cardiff—foreign, 846,300 tons; coastwise, 115,375 tons. 
Newport—foreign, 134,721 tons ; coastwise, 80,286 tons. 
Swansea—foreign, 75,368 tons; coastwise, 56,029 tons. 
Llanelly—foreign, 6786 tons; coastwise, 4701 tons. It 
follows that the total shipments of coal for the month 
were: Foreign, 1,063,175 tons ; coastwise, 256,391 tons. 
The shipments of iron and steel for February were: 
Cardiff, 1474 tons; Newport, 36 tons; Swansea, 50 tons; 
Llanelly, nil—total 1560 tons. The shipments of coke 
were: Cardiff, 3836 tons ; Newport, 118 tons ; Swansea, 
475 tons; Llanelly, ni/—total, 4429 tons. The shipments 
of patent fuel were: Cardiff, 22,219 tons; Newport, 
4828 tons; Swansea, 32,650 tons; Llanelly, ni/—total, 
59,697 tons. The aggregate shipments of coal from 
Cardiff in the first two months of this year amounted to 
1,860,192 tons; from Newport to 417,135 tons; from 
Swansea to 240,069 tons; and from Llanelly to 26,140 
tons—tutal, 2,543,536 tons. The aggregate shipments of 
steel and iron were: Cardiff, 5294 tons; Newport, 1564 
tons; Swansea, 50 tons; Llanelly, ni/—total, 6908 tons. 


The aggregate shipments of coke were: Cardiff, 14,769 | p 


tons; Newport, 118 tons; Swansea, 1615 tons—total, 
16,492 tons. The aggregate shipments of patent fuel 
were: Cardiff, 50,653 tons; Newport, 8859 tons; Swan- 
sea, 68,368 tons; Llanelly, niJ—total, 127,880 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Opening of a New Coalfieid.—A new coalfield of con- 
siderable importance and extent is about _to be opened 
out at Thurnscoe, between Barnsley and Doncaster, on 
the estates of Viscount Halifax, of Hickleton Hall, and 
Mr. H. H. Taylor, late of Barnsley. The importance of 
the undertaking cannot be overlooked, inasmuch as the 
new colliery will get the coal in a certain direction nearer 
to Doncaster, where at no very distant period it is believed 
coal will also be worked. A powerful company has been 
formed to win the coal, which is of a really fine quality 
both for household and steam generating purposes. The 
whole of the capital, 150,000/. in 100/. shares, has been 
subscribed. This coalfield penetrates what has been de- 
scribed by a competent authority as one of the finest 
mineral tracts in South Yorkshire between Hemsworth 
and Hickleton, measuring 80 square miles in extent. 
The same seam is about to be sunk to at Grimesthorp, on 
the estate of Mr. Foljamb, by the Mitchell Main Colliery 
Company. 

East to West Ratilway.—Mr. A. W. Byron, one of the 
promoters of this undertaking, has made an important 
statement at Chesterfield. He said the contract for the 
line had been let for the central section from Chesterfield 
to Lincoln, and the contractors, Messrs. Pearson, 
commenced to build huts for their navvies. He would 
not be far wrong in saying the first sod would be turned 
with amonth. The Great Eastern one sa J were giving 
a quarter of a million, and they had an absolute monopoly 
of all coal trade in the east end of London. There would 
be a first-class harbour and port at Sutton-on-Sea, what- 
every might be said to the contrary. The whole scheme 
was well conceived and being well carried out, and there 
was no reason why it should not be as great a success as 
any other line. They would not be competed with but 
assisted by the other companies. The central offices and 
works it had almost been decided on shculd be located in 
Chesterfield. 


Iron and Steel.—The pig-iron trade of the district shows 
no animation whatever, and prices are dormant. In 
manufactured descriptions, however, there is a little more 
doing in best and medium bar, with signs of more activity 
in the market. Bessemer steel converters find business 
stiffening, 61. per ton for guaranteed billets being the 
selling figure, and 5s. to 7s. 6d. per ton more money for 
Siemens. The demand for railway material of first-class 
quality is well upheld, the home companies continuing to 
order freely on the basis of 12/. 10s. per ton upwards 
for engine tyres; 107. for carriage and wagon tyres and 
springs, and 6/. 10s. for axles. All the houses engaged 
on Government and marine work—armour plates, guns, 
gun forgings, shot and shell, heavy shaftings, axles, pro- 
peller blades, &c.—are running their mills full time. The 
engineering branches are improving, and a fair spring 
trade is anticipated. 


Local Companies.—The annual meeting of the Hadfield 
Steel Foundry Company, Limited, was held yesterday, 
when a dividend after the rate of 74 per cent. per annum 
was declared. Messrs. W. Jessop and Sons, Limited, 
also held their annual meeting. The report stated that 
the year’s operations were characterised by dulness, 
especially in the newer branches of the business. In- 
cluding 6762/. brought forward from last year, there was 
a total amount of 26,417/. to the credit of profit and loss 
account. For depreciation 4000/. was written off, and 
20001. was transferred from accumulated balances to the 
reserve fund. Interest on debentures was paid, and a 
dividend of 5 per cent. for the past year declared, leaving 
a balance of 28791. to be carried forward to the next 
account, 


The Coal Stoppage.—Not only great inconvenience, but 
rmanent loss, it is feared will result from the present 
interruption of coal supplies. There is a dearth of fuel, 
and engine slack is readily fetching 11s. 6d. per ton in 
place of 6s. 6d., its normal price. Many works are 
temporarily closed, and some thousands of hands are 
forcibly idle. It is feared that many orders, both in the 
heavy and light departments of trade, will be lost, and in 
addition, there is an air of uncertainty which is destruc- 
tive to business. It will be some days before the full 
measure of the loss can be gauged with anything like 
certainty. It is, however, known than Continental rivals 
are exceptionally alert. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The strike in the Durham 
coal trade has seriously upset affairs in the Cleveland 
iron trade. A number of establishments are now stand- 
ing idle owing to the scarcity of fuel, and very few firms 
have a sufficient stock of fuel to keep them going more 
than a week orso. Of the 83 blast furnaces in the dis- 
trict which were blowing at the beginning of the month 

about 70 have been damped down, and the Clevelan 
ironstone miners are alarmingly affected by the stoppage. 
A large number of men are consequently out of employ- 
ment, and it is estimated that about 12,000 men in 
Cleveland will be thrown out of work owing to the sus- 
pension of operations in the Durham coal trade. Yester- 
day the weekly iron market here was very numerously 
attended, but quotations did not advance at all, and there 
was very little business doing. One or two buyers reported 
aving purchased small lots of No. 3 g.m.b. Cleveland pig 
iron at 36s. 9d. for early f.o.b. delivery, but as a rule mer- 
chants would not sell this quality under 37s., and makers, 
who would quote at all, asked at least 38s. Grey forge 
and No. 4 foundry was not obtainable under 37s. 6d., 
buyers having to purchase from makers, as merchants 
have no stock of these qualities. There was a fair amount 
of business doing in Middlesbrough warrants. They 
opened at 36s. 7d. and closed 36s. 6d. cash buyers. To- 
day there was very little alteration in the state of the 
market. The general quotation for No. 3 was 37s., and 
that figure was paid. Middlesbrough warrants fell to 


The hematite pig-iron trade is steady, and 48s. 6d. to 
49s, has to be paid for mixed numbers of makers’ east 
coast brands. 


Manufactured Iron and Stecl.—Several manufactured 
iron and steel producers have been obliged to close their 
establishments owing to the want of fuel, but some firms 
are still working, and the extensive establishment of 
Messrs. Dorman, Long, and Co., hope with the stock of 
fuel they have to hand and what they can obtain from 
Northumberland, to continue running for at all events a 
couple of months. No new business is being transacted, 
and consequently there are no reliable quotations. Any- 
body now wishing to buy might experience difficulty in 
purchasing at the rates last quoted. 


The Fuel Trade.—As will be gathered from the fore- 

ing remarks, there is next to no fuel obtainable, but a 
ew small odd lots have been disposed of at exorbitant 
figures. On Tuesday 100 tons of coke were sold at 20s. 
delivered at Cleveland blast furnaces, but even supposing 
there was any quantity available, consumers could not 
afford to give any such price as this. On Newcastle Ex- 
change quotations for coal vary very considerably, and it 
is most difficult to fix prices. A little business might be 
done at 13s. f.o.b. for best Northumbrian steam. 


Conse!t Steelworkers’ Wages.—Yesterday afternoon a 
meeting of the representatives of the steel millmen in 
connection with the Board of Conciliation and Arbitra- 
tion for the North of England Manufactured Iron and 
Steel Trade employed at the Consett Iron Works, met the 
employers at the general offices of the company for the 
purpose of considering the expediency, or otherwise, of 
renewing the sliding scale, which regulates the opera- 
tives’ rate of wages upon the basis of past ascertainments 
of the selling prices of plates. Ald. Wm. Jenkins the 
general manager, was present on behalf of the Consett 
Iron Company, while Mr. Cox, Darlington (vice-president 
of the Board of Arbitration), in the absence of Mr. 
Edward Trow (general secretary), was spokesman for the 
men. The existing scale, which lapses on the last Saturday 
in March, has been in vogue, and answered tolerably 
satisfactorily to both parties, during the Jast four years, 
but was renewed on an improved basis in March, 1890. 
After a protracted discussion, which lasted to an advanced 
hour of the evening, it was agreed that the present sliding 
scale should be renewed on the old basis. 


The Joint Wages Scale for the Iron Trade.—We under- 
stand that notification was recently given from the office 
of the Conciliation Board at Darlington to the employers 
in connection with that Board in the North of England, 
that the ironworkers of the north refuse to entertain the 
proposal of a joint wages scale with the Midland 
manufactured iron trade, which the latter pro- 
posed towards the end of last year, and respecting 
which a conference between the Staffordshire and 
the North of England Boards’ representatives took 
place. Staffordshire ascertained prices have always 


worked, and it was proposed that the northern operatives 
should abate 6d. of the amount above shillings for pounds 
they now have, which would leave them on their scale 
with ls. 6d. premium, the difference to be made up by 
the higher rates of Staffordshire iron upon the ascertained 
prices of the two districts, such rates to be placed together 





to make a joint scale. It has been stated that the new 


36s. 4d., butclosed rather firmer at 36s. 5d. cash buyers. | Co 


ruled higher than the North, owing to the class of iron | L 


arrangement would work out to the advantage of the 
northern operatives. The men appear to think otherwise 
as they have refused, by a Jarge majority, to entertain 
the proposal. Wages will continue, therefore, to be ruled 
independently in both districts upon their individual 
scales as heretofore. 








LAUNCHES AND TRIAL TRIPS, 

On Saturday, the 12th inst., the Naval Construction 
and Armaments Company launched from their yard at 
Barrow the steamer Formosa, built to the order of the 
Peninsular and Oriental Steam Navigation Company. 

he Formosa is a sister ship to the Malacca, built in the 
same yard a few months ago, and now on her maiden 
voyage to India. These steamers, together with two 
others now building at Greenock for the same owners, are 
intended as passenger and cargo steamers, and are so con- 
structed in reference to masts and funnels that they can 
trade on the Manchester Ship Canal. The dimensions 
of the Formosa are 380 ft. long between perpendiculars, 
45 ft. breadth moulded, and 31 ft. depth noulded, her 
gross tonnage being 4000 tons. She will be propelled by 
triple-expansion engines of 2500 indicated horse-power, 
capable of maintaining a steady speed of 11 knots at sea 
with 5900 tons deadweight on board. 

Messrs. James aud George Thomson, Limited, Clyde- 
bank, launched on Saturday, the 12th inst., the twin- 
screw steamer Itaipu, built to the order of Messrs. James 
Hayesand Co, London, for the National Coasting Navi- 
gation Company, Riode Janeiro. This vessel is intended 
totake up the new service of fast mail steamers on the 
Brazilian southern coast. She is a duplicate ship to the 
Itacea, launched by the same builders in January last, 
and which attained a speed of 15.9 knots on the con- 
tinuous trial of four hours. The dimensions of the vessel 
are: Length, 280 ft.; breadth, 36 ft.; depth, 18 ft. ; 
and t ynnage, 1300 gross register. Superior accommoda- 
tion is provided for 60 cabin and 220 steerage passengers, 
as well as for the crew, and the vessel has also a large 
deadweight capacity. 





The new twin-screw steamer Duke of Clarence, built by 
Messrs. Laird Brothers, Birkenhead, for the Fleetwood 
and Belfast mail and passenger service of the Lancashire 
and Yorkshire and London and North-Western Railway 
mpanies, went on speed trials on Saturday, 12th inst. 
The vessel is 311 ft. 6 in. long between perpendiculars, 
36 ft. beam, and 15 ft. 9 in. depth of hold, the moulded 
depth being 17 ft. 3 in. The builders’ measurement is 
1998 tons, the gross tonnage 1500 tons, and the displace- 
ment about 1800 tons. The first-class passenger accom- 
modation, which is for upwards of 200 persons, is situated 
amidships forward of the machinery, and consists of a 
large saloon, the full width of the vessel on the upper 
deck, lighted by dome skylight and circular ports. ‘he 
propelling machinery developing 4000 indicated horse- 
power, consists of two separate sets of direct-acting 
ee engines, the cylinders being 22 in., 34 in., 
and 51 in. in diameter respectively by 33 in. stroke. 
Steam is supplied by two double-ended boilers, with 
twelve furnaces, and these are worked up to 160 lb. pres- 
sure. Forced draught on the closed stokehold_ principle 
is applied, the pressure on trial being .9 in. She steamed 
to the North-West Lightship, and was tried between that 
point and the Bar Lightship both with and against the 
tide. In the former run she steamed at the rate of 
20.2 knots and in the latter 17.2 knots, giving an average 
speed of 18.8 knots an hour, which is considerably over 
that contracted for. 





Tur Uses or PerroteuM IN Prime Movers: Erra- 
tum.—In our abstract of Professor Robinson’s lecture on 
the above subject last week the heat equivalent of the oils 
used, given in Table II., as about 1900 British thermal 
units, should be 19,000 British thermal units. Further, 
it is the Hornsby engine, which is a modification of the 
Akroyd engine, and not Weyman’s “‘ Trusty.” 





Roya AGRICULTURAL Society OF ENGLAND.—We are 
requested to remind intending exhibitors at the Royal 
Show to be held at Warwick, from the 18th to the 24th 
June next, that applications for space in the implement 
department at that meeting must be made by Friday, 
April 1. The entries in the various departments of live 
stock, poultry, produce, &c., must be made by Saturday, 
April 30. 

MancuesterR Sup Canat.—The executive of the 
directors of the Manchester Ship Canal Company met on 
Tuesday, 15th inst., for the purpose of opening tenders 
for the ee pO of the work on the first of four sections 
of the canal which are to be let by public contract. This 
section extends from Runcorn, a distance of a little over 
three miles towards Manchester, and is at present in 
charge of Mr. H. W. Abernethy, resident engineer. 
Seventeen firms applied to the company for specifications 
and quantities, and fourteen firms have sent in estimates, 
These will be duly examined and compared with the esti- 
mates prepared by the company’s engineers. In the 
course of a week orso the name of the successful firm will 
be announced. The remaining sections will afterwards 
be let in the same way. No. 2 is over four miles long 
and extends from the end of the first section to Latchfor 
ock, The next length, from Latchford Lock to a point 
east of Warburton, is so nearly finished that the com- 
pany will themselves undertake the remaining work. 

his portion of the canal covers over five miles. No. 3 
contract extends from Warburton to Barton Locks, also 
a distance of about five miles; and the fourth contract 








includes the line of canal between Barton Locks and 
Manchester. 
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WE illustrate on our two-page plate to-day the 
triple-compound engines of the steam yacht Mira, 
belonging to the Hon. F. G. Wynn, of Carnarvon, and 
built by Messrs. David J. Dunlop and Co., Inch Works, 
Port Glasgow. The conditions of contract were that 
500 horse-power was to be indicated when running 
under natural draught, and 800 horse-power when 
running under forced draught on the closed stokehold 
system, the weight of machinery with steam up being 








limited to 84 tons. At the suggestion of the builders, 
forced draught on the closed ashpit system was adopted 
in preference to the closed stokehold, they believing 
that this system allows the fires to be better controlled, 
while at the same time reducing the temperature of the 
stokehold, and doing away with the floating dust 
which is such an annoying feature of the other method. 
In addition they urged the further advantage that the 
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by simply stopping the fan and opening the ashpit 
doors. The results obtained on trial have quite con- 
firmed the expectations entertained, the stokehold 
remaining wonderfully cool, with a total absence of 
dust. 

The engines are of the three-cylinder three-crank 
inverted type, having cylinders 14 in., 22 in., and 
36 in. in diameter by 24 in. stroke, with a working 


change could be made from forced to natura] draught | pressure of 160 Ib, per square inch. The cylinders 
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are supported at the back by three columns cast 
on the condenser, carrying the ahead and astern guide 
plates, and at the front by four columns of polished 
steel. The pistons are of cast steel, cone-shaped, 
fitted with cast-iron Ramsbottom packing rings, 
those in the intermediate and low-pressure cylin- 
ders being carried in junk rings, thereby enabling 
them to be overhauled without drawing the pistons. 
A piston valve packed by Ramsbottom rings is fitted 
to the high-pressure cylinder, and the ordinary double- 
ported type of valve to the intermediate and low- 
ressure cylinders, These valves being worked by 
Seuhie eccentric link motion, reversed by wheel and 
screw, the upper shaft being placed at the back of the 
engines, leaving everything in front very open and 
accessible. Iron shafting is fitted throughout, the 
crankshaft being built 63 in. in diameter, and 
having a total bearing length of 554 in. The crank- 

ins are also 6} in. in diameter, and have each a bear- 
ing length of 84in. All the journals work in gun-metal 
bearings, and, excepting in the thrust shoes and tunnel 
block, there is no white metal fitted. Just aft of the 
engine-room bulkhead, as shown in Fig, 1, is the thrust 
block, which is extra large, the lower parts of the block 
forming a bath for oil and water in which the thrust col- 
lars run, There are tive horseshoe collars, each capable 
of being lifted out and examined while the engines are 
running and without disturbing the others. ‘The pro- 
end is a three-bladed one of cast iron, having the 
Jlades thrown backwards a distance of 21 in. ; its dia- 
meter is 8 ft. and the pitch 10 ft. 

The condenser, at the back of which are bolted the 
air and other pumps (Fig. 3), contains 492 tubes # in. 
external diameter by 18 W.G. thick, and has a total 
cooling surface of 1016 square feet, the water from the 
circulating pump travelling its length twice before 
being Rachiconl The pumps, which are worked, as 
shown on the engravings on our two-page plate, from 
the intermediate engine crosshead by double-plate 
levers of steel, are as follows: Air pump, single-acting, 
13 in. in diameter by 12 in. stroke, fitted with King- 
horn’s patent multiplex valves of large area; circulat- 
ing pump, double-acting, 74 in. in diameter by 12 in. 
stroke, fitted with india-rubber valves; two feed 
pumps 24in. in diameter, and two bilge pumps 
3in. in diameter, all having a stroke of 12 in. 
Included in the engine-room fittings are a large size 
‘* Manchester” donkey pump, for feeding the boiler 
and for general purposes, one of Caird and Raynor's 
3}-ton evaporators for making up the feed, a ‘‘ Hock- 
ing” fresh water condenser, and a 4-ft. fan combined 
with vertical engine by Bellis and Co., of Birmingham, 
for supplying the furnaces with air. The fan engine is 
placed in the engine-room (Fig. 1), so that this apart- 
ment may be ventilated and kept cool, while at the 
same time the fan is under the direct control of the 
engineer. 

There is one boiler of Siemens-Martin steel, illus- 
trated by Figs. 6 and 7 on page 351. It is 11 ft. 9 in. 
in mean diameter by 10 ft. 6 in. long, having a small 
dome 2 ft. 4 in. in diameter by 3 ft. high. The fur- 
naces, of which there are two, are Purvis’s patent 
ribbed, and are 3 ft. 6 in. in internal diameter. The 
tubes are of iron 34 in. in extreme diameter by 7 ft. 6 in. 
long between tube-plates. The total heating surface 
is 1317 square feet and grate area 42 square feet. The 
interior of the boiler is so arranged that there are 
large water spaces throughout, ample room also being 
left for the inspection and cleaning of all parts. For 
forcing the fires, the air, after leaving the fan in 
engine-room, passes in a trunk or pipe alongside the 
boiler to the stokehold (Figs. 1 and 4), there turning 
at right angles and crossing in front of the boiler 
under the stokehold floor to the opposite side, where 
it turns up to one of the furnaces, the other 
furnace being connected by a branch pipe to the 
trunk, where it takes the right angle turn. The 
air trunk passing alongside the boiler # made with 
top and side plates bolted together in such a manner 
that the trunk can quickly be disconnected and re- 
moved, giving space for a man to get at the boiler for 
repairs, &c. The section of this trunk is 20 in. by 
154 in. All the other parts of the air trunks are also 
bolted together in pieces of such a size as to be easily 
removed and replaced. On the trials tests were made 
to ascertain the loss of air pressure between the fan and 
ashpits, when it was found that to maintain an air 
pressure of 1 in, of water in ashpits a pressure of 14 in. 
had to be sustained at the fan outlet. The furnace 
fronts as shown on Figs, 9 and 10o0n page 351, are con- 
structed partly of cast and partly of wrought iron, in 
such a manner that there is a passsge formed round 
the top of the firedoor to permit the air to enter both 
sides of the ashpit at once. Double-hinged doors are 
fitted to the ashpits, so arranged that when workin 
under natural draught they may be held full open on 


out of the way. ‘The air passages from the fan to 


the fronts, and in the fronts to the ashpits, are made 
very large so that there may be no obstruction to the 
passage of the air to the underside of the bars, this 
ing one of the most important points in the success 
of this method of forced draught. 
On the official trial trip, with owner on board, and 


with the boiler working under natural draught, 600 
horse-power was obtained without any undue exertion, 
the engines making about 160 revolutions per minute. 
On the forced draught trials the mean of several runs 
on the mile gave 907 indicated horse-power, with a 
steam pressure of 160 lb. per square inch, 26 in. of 
vacuum, and the engine making 184 revolutions per 
minute, This gave the yacht a speed of 143 knots per 
hour, the greatest speed that was obtained being 
15 knots. The machinery during the whole of the 
trials worked satisfactorily, even at the highest revolu- 
tions, the engines remaining perfectly steady, and the 
steam supply proving sufficient. The builders may 
fairly be congratulated on the results obtained from this 
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machinery. These results will be understood when we 
say that from the boiler 1 horse-power was obtained for 
every 1.45 square foot of heating surface and for every 
1.25 cubic foot of capacity, 21.66 horse-power being 
obtained per square foot of grate. With steam up the 
total weight of machinery came to 84 tons, being at 
the rate of 207 lb. per indicated horse-power. The 
indicator cards reproduced (Figs. 11 to 13) were taken 
when the engines were developing 907 horse-power, 
and making 184 revolutions per minute. 

The vessel, which has been built from the designs of 
Mr. G, L. Watson, is a steel screw yacht of 328 tons 
yacht measurement, and is 154 ft. long on load water 
line, 21 ft. 6 in. broad, and 13 ft. 3 in. deep moulded. 
The gross register tonnage is 244 tons and the net 137 
tons. The craft is built of steel and classed 100 Al 


fore-and-aft two-masted schooner. The general prac- 
tice of cut-water stem has been departed from in 
the design of this yacht ; the stem being straight and 
relieved at the head by handsome bow carving, giving 
the vessel the appearance of a troopship. Provision 
is made on the stemhead for carrying a bowsprit, 
which is used to give the yacht greater sail power on 
long voyages, or as occasion arises. A long deck- 
house, extending in one length for about 75 ft., not 
only incloses the smokebox of the boilers, &c., but con- 
tains a large well in the fore end, with teak skylights on 
top, giving light and ventilation to the dining saloon. 
There is also a deck cabin with staircase to forward 
accommodation, and small state-room aft, and stair 
to after cabins. The sofas, tables, and inside generally 
of the deck cabins are finished in French-polished 
hard woods, and the inside of the well is neatly framed 
in yellow pine and hard wood mouldings tastefully 
painted in a light shade to give a brighter effect to the 
saloon. Advantage has been taken of the spaces under 
sofas to light and ventilate the state-rooms underneath 
from the sides of the deck-house. Round the top 
of this deck-house brass stanchions and rails are fitted, 
forming a promenade deck from end to end. 

A monkey forecastle for stowing away deck gear is 
fitted up forward directly over the crew’s quarters, 
the ends being closed by teak doors and panelling. 
The forecastle for crew is fitted up in yellow pine 
jointed, having galvanised iron folding bunks, lockers, 
and all necessary fittings as usually supplied in a first- 
class yacht. The officers’ accommodation and mess- 
room is arranged immediately abaft the crew’s quarters, 
and is neatly panelled in yellow and pitch pine var- 
nished. The captain and engineer’s rooms are situated 
in the after end of the vessel. 

From this part of the vessel forward to the officers’ 
quarters all available space is utilised in the arrange- 
ment of state-rooms, ladies’ cabins, dining saloon, 
owners’ cabin, pantry, ice-house, and all the requisite 
accommodation for stores and stewards’ outfit. The 
dining saloon is handsomely fitted and furnished, the 
framing being ot oak and mahogany. A passage has 
been formed alongside engines and boilers from the 
forward to the after apartments (Fig. 4), so that com- 
munication may be had to all state-rooms, dining-room, 
&c., without requiring to go on deck. 

A feature in the Mira’s construction is the arrange- 
ment of gutter waterways, which extend from the 
forecastle right aft; the waterway is covered over 
by a teak grating, having the advantage of mak- 
ing the deck flush out to the ship’s side, the object 
being to run all drainage water into a broad gutterway 
instead of the ordinary teak waterway. The steering 
gear leads are arranged from the bridge aft to run 
along the gutter waterway underneath the grating, and 
are entirely unexposed. A direct steam windlass of 
Reid’s make is fitted forward. The yacht has a smart, 
rakish appearance, and, with her top sides painted 
white, — a marked contrast to the ordinary 
clipper bow craft. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 3, 1892. 
Tue iron trade throughout the United States con- 
tinues in a sluggish condition. Manufacturers in all 
lines anticipated an improving demand long before 
this. No one can account for the depression. The 
banking or blowing out of furnaces has been resolved 
upon in some instances, and it is probable that a re- 
striction of output will be inaugurated pretty soon. 
To what extent this restriction will take place cannot 
be foretold. The accumulation of iron is not at all 
alarming, and the policy of restricting output is open 
to question. There is confidence in as heavy a con- 
sumption of crude iron this year as last, and yet with 
only moderate stocks furnace managers are advising 
their stockholders upon a banking up or blowing out 
which may reduce the output by April to 170,000 tons 
per week. Probabilities are that by that time demand 
will have reasserted itself. The rolling mills through- 
out the country are running less than full. All kinds 
of plate and tank are in good demand in a retail way. 
Shipbuilding and carbuilding requirements continue 
to be heavy. Steel rails are sold in small lots at 
30 dols. There is a general withholding of orders and 
requirements ; prices have touched rock bottom, and 
any further concessions will be in the nature of sacri- 
fices. No. 1 foundry is selling at 17 dols. ; good forge 
iron 14 dols. to 14.50 dols. northern at tide water. 
Beams 2.10 dols. to 2.20 dols. 








CaTALOGUES.—We have received from Messrs. Ernest 
Scots and Mountain, Limited, of the Close Works, 
Newcastle-on-Tyne, a copy of their new catalogue of 
engines for launches, mills, and dynamo driving. Other 
motors illustrated and described are various types of 
wean ee d engines for use in warships and elsewhere, and 
also high-class castings, of which this firm claims to make 
a speciality. We have also received from Mr. Adolphe 
Crosbie, of the Colour Works, Wolverhampton, a copy of 








in Lloyd’s Yacht Registry, whilst her rig is that of a 





his new list of paints, varnishes, and oils, of which full 
particulars are given, 
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PRIESTMAN’S IMPROVED OIL ENGINE. 

ON page 359 we illustrate one of the new type of oil 
engines built by Messrs. Priestman Brothers, of 52, Queen 
Victoria-street, London, E.C. This engine differs from 
their old type in that the various working parts have 
been made more accessible, and at the same time have 
been somewhat simplified. As our engraving shows, 
the hand pump, by means of which air is compressed 
into the oil chamber preparatory to starting the engine, 
is now fitted on an extension of the engine frame 
in place of being concealed inside this framing, as in the 
old type. The air pump is also now arranged to be 
driven by the same eccentric-rod as that which 
operates the gas valve and firing gear, in place of 
being driven by a separate rod as formerly. The 
wide opening in the frame permits of the vaporiser 
and spray maker being got at in case of need with a 
minimum of trouble. In all other points the engine 
is similar to the old type, of which the action may be 
briefly described as follows: The oil is contained in 
an air-tight chamber, into which air is forced by an 
air pump worked by an eccentric. Under the pres- 
sure thus produced the oil is forced out through a fine 
jet, but at ite point of exit meets with a rush of air from 
the top of the oil chamber which issues from an 
annular jet completely surrounding the oil orifice. 
By this means the jet of oil is converted into a fine 
spray which passes into a vessel known as the 
vaporiser, where it is heated by means of the exhaust 
gases, with an additional supply of air before passing 
to the engine cylinder. The engine workson the Otto 
cycle and the firing of the charge is effected by an 
electricspark produced by aninductioncoil and battery. 
Our engraving has been prepared from a photograph of 
a 1 horse-power engine which has a cylinder 49 in. in 
diameter by 10 in. stroke. 





ROYAL METEOROLOGICAL SOCIETY. 

At the meeting of this Society on Wednesday evening, 
the 16th instant, Dr. C. Theodore Williams, the presi- 
dent, delivered an address on the ‘‘ Value of Meteoro- 
logical Instruments in the Selection of Health Resorts.” 
He drew attention to thermometers, maximum and 
minimum, as the foundation stone on which medical 
climatology rests, and instanced effects of extreme cold 
or of heat on the human organism. The direct rays of 
the sun are of the greatest importance, and in health 
resorts should be utilised to the full; in fact only climates 
where during the winter months even a delicate person 

“can lie or sit for several hours a day basking in the sun- 
shine, are to be recommended for most complaints, and 
the various forms of sunshine recorders are used to aid 
the medical adviser in choice of such health stations. 
After referring to the value of rain gauges, hygro- 
meters, and barometers, Dr. Williams stated that 
many health resorts owe their reputation almost 
solely to their shelter from cold winds ; for instance, the 
advantage in climate which Hyéres and Mentone enjo 
over Marseilles is chiefly due to their being more shel- 
tered from the mistral, or north-west wind, the scourge of 
the lower valley of the Rhone from Valence to Avignon. 
He went on to describe the climate of the Riviera, illus- 
trating it by lantern slides from recent photographs, 
including views of Hytres, Costabella, Cannes, Mee 
Mentone, San Remo, &c., and showed the three prin- 
cipal causes of the warm winter of this region to be, (1) the 
southern latitude, (2) the protection from cold winds by 
mountain ranges, and (3) the equalising and warming 
influence of the Mediterranean Sea, which being 
practically tideless it always comely tent, not vary- 
ing with hour and season. Dr. illiams mentioned 
the weak points of the south of France climate, 
with its blustering mistral, its occasional cold bise, its 
moist sirocco wind, but summed up the Riviera winter 
climate as being, as a whole, clear, b= py and dry, with 
fog and mist practically unknown, with a winter tempe- 
rature of 8 deg. to 10 deg. higher than England, though 
subject to considerable nocturnal radiation, with about 
half the number of rainy days, and four or five times 
the number of ee po ones, which we can boast of ; with 
cold winds and cold weather, without which it would lose 
its health-giving effect. 

After the delivery of this address the meeting was 
adjourned in order to allow the Fellows and their friends 
an opportunity to inspect the Exhibition of Instruments 
relating to Climatology, which had been arranged in the 
rooms of the Institution of Civil Engineers, 25, Great 
George-street. The Meteorological Office showed a set of 
instruments necessary for the equipment of a climato- 
logical station, viz., Stevenson thermometer screen fitted 
with dry bulb, wet bulb, maximum and minimum 
thermometers, and also arain gauge. Thermometers were 
also shown for ascertaining the temperature on the ground, 
under the ground, and at a distance, as well as for record- 
ing temperature continuously. Various forms of sun- 
shine recorders were exhibited, as well as a number of 
actinometers and solar radiation instruments for ascer- 
taining the heating effect of the solar rays. The exhibi- 
tion included a — and interesting collection of hygro- 
meters, also several rain gauges and other instruments. 
Among the curiosities is a piece of plate-glass which was 

“starred” during a thunderstorm on August 20, 1879; 
this was not broken, but it has a number of wavy, hair- 
like lines, The exhibition contains a large number of 
beautiful photographs of clouds, lightning, and snow 
scenes, as well as of the damage done by the destructive 
tornado at Lawrence, Mass, U.S.A. The exhibition will 

remain open until Tuesday the 22nd inst, 





MISCELLANEA. 

A COMPOUND locomotive on the Pennsylvania Railroad 
has recently run a mile in 39} seconds, the time being 
checked by two observers with stop watches. This 
corresponds to a speed of 91.7 miles per hour. 


With the allotting to Devonport Dockyard of the order 
for the construction of the new first-class torpedo gunboats 
Harrier and Hussar, the orders have been td by the 
Admiralty for the whole of the 72 war vessels provided 
for under the Naval Defence Act. 


The Niagara Falls power tunnel is now having its 
brick lining put in. The cofferdam at the mouth of the 
canal is nearly completed, and the wheel pit has been sunk 
toadepth of 30ft. This pit will be 140 ft. long, 18 ft. 
wide, and 170ft deep when finished. 


Ata recent meeting of the American Society of Civil 
Engineers it was stated the obstruction to the e of 
water through a 24-in. stop valve caused a loss of head 
of 0.189 ft. when the valve was two-thirds open, of 
2.844 ft. when one-third open, and of 9.281 ft. with }3nds 
of the full opening. 


The receipts of the 23 principal railways of 
the United Kingdom for the week ending March 6, 
amounted, on 16,321? miles, to 1,307,149/., and for the 
corrresponding peri of 1891, on 16,261% miles, to 
1,287,455/., an increase of 60 miles, or 0.3 per cent., and 
an increase of 19,694/., or 1.5 per cent. 


The third annual report of the Institute of Marine 
Engineers shows the continued peru of this society. 
The total membership at the close of the financial year 
was 538, made upas follows: Members, 428; associate- 
members, 42 ; associates, 27 ; graduates, 7 ; and honorary 
members, 34, 


Mr. George North, M.I.M.E., of 90, Queen-street, 
London, E.C., has been appointed representative for 
London and the South of England for the Isle and Man 
International Exhibition, 1892, which will be opened on 
July 4next. Intending exhibitors can obtain all informa- 
tion on application to Mr. North. 


Boring for water at Sleaford in Lincolnshire for the 
supply of some large new maltings for Messrs. Bass and 
Co., of Burton-on-Trent, is being attended with remark- 
able results. Ata depth of 156 ft. in the limestone beds 
of the lower bolite formation the hydraulic engineers, 
Messrs. Le Grand and Sutcliff, of London, have just 
struck a very powerful artesian spring which rises to 12 ft. 
6 in. above the ground and rushes out of the bore pipe 
3 ft. above surface at the rate of over 12,000 agen per 
hour, or nearly a ton of water per minute. The spring 
increases in strength daily as the boring gets deeper. 


Experiments on tunnel ventilation on Saccando’s 
system have recently been carried out in Italy. In this 
system fans and ventilating shafts are dispensed with, 
but air is compressed into a reservoir outside the tunnel, 
to which it is led in suitable mains. From these mains it 
is allowed to escape at different points inside the tunnel, 
from which it drives out the foul air. The Pratolino 


Tunnel, where the system has been tried, is 11,800 ft.’ 


long, and has a sectional area of 270 square feet. An 
8 horse-power portable engine is used for working the 
compressors. 


It is stated, but we know not with what accuracy, 
that an extraordinary archeological find has been made 
at Helsingfors, Norway, in the shape of an iron- 
bound chest of evidently very ancient date. On 
being opened a quantity of ancient ironwork was 
found and a manuscript, which on examination turned 
out to be a treatise on steam by a Gallican monk 
named Suger, who died in 1152, after having held high 
office in France during one of the crusades. Theironwork 
on being put together turned out to be a model of a steam 
engine, with cylinders, pistons and other requisite parts 
complete. If authentic this find is of much interest, but 
the probabilities point to a hoax. 


For the year 1890 fourteen boiler explosions are recorded 
in Germany. In two cases incrustation of the boiler is 
given as the cause, in two others low water, in one too high 
a pressure, in five cases local weakening of the shell, in two 
mere wear and sge of boiler, and in the remainder one 
was due to an old crack and the other to the use of bad 
material in a boiler tube. The types of boiler to which 
accidents occurred were as follows: 


Explosions, 
Horizontal single-fiue boilers ‘s aa 2 
“i two or more flued boilers ... 6 
ss pon engine boilers a 1 
Upright firebox boilers ee ae aaa 1 
Multitubular boilers... ons E 1 


Eighteen persons were injured by the explosions, of 
whom seven died. 


At the meeting of the Newcastle-on-Tyne Association 
of Students of the Institution of Civil Engineers, Mr. 
R. Baterden, A.M.I.C.E., read a paper on ‘‘The Con- 
struction of a Dry Dock in Difficult Ground.” The dock 
referred to was No. 1 of the Mercantile Dry Dock Com- 
pany, Jarrow. Owing to the treacherous nature of the 
subsoil, consisting of very soft clay, sand, and mud, a 
subsidence of the walls occurred during their construc- 
tion. The paper dealt chiefly with the method adopted 
for constructing a strong invert of Portland cement con- 
crete put in by means of deep pits 10 ft. to 15 ft. square, 
and carried from 15 ft. to 35 ft. below the existing surface 
of the ground. An interesting discussion followed. The 
honorary secretary announced that arrangements were 
being made for an excursion to London in May to visit 
engineering works in the metropolis, and to attend the 
students’ annual dinner, 





Mr. Harvey Linton, city engineer of Altoona, Pa., has 
prepared a table showing the cost of the paving com- 
pleted during the last three years in that city, which 
amounted to 4,106,593 square yards. The prices ranged 


as follows: 
dols. dols. dols. 

Sheet asphalte .. 2.50 2.90 3 persgy, yd. 
Asphalte block on 

concrete ... aaa 2.50 3.42 0 ue 
Asphalte block on 

stone aa os 2.50 2.55 0 aa 
Stone block on con- 

crete or stone... 3.40 0 0 Po 
Vitrified brick on 

concrete ... aes 3.10 0 0 a 
Vitrified brick on 

broken stone 2.23 0 0 é 
Cobble 1.00 125 0 


Ina nee on the *‘ New Zealand Railroads,” read by 
Mr. J. P. Maxwell before the Australian Associa- 
tion of Sciences, it is stated that the lines aggre- 
- 1726 miles in length, the gauge being 3 ft. 6 in. 

ut little coal or heavy freight is carried, the ave- 
rage passenger journey being 11.31 miles, and the 
average length of freight haul 28.17 miles. The wagons 
used are mostly light four-wheelers, which are found 
best suited to the light traffic, but some American 
freight cars are also employed. The four-wheeled 
cars have a capacity of 6 tons and weigh 34 tons, whilst 
the American cars weigh 7 tons and can carry 16 tons. 

he passenger cars are of the American type. The loco- 
motives for the most part are small and are adapted to a 
light traffic on steep grades and sharp curves. The 
weight of the coupled wheels is usually under 20 tons, 
On the Wellington section, where the line crosses the 
mountains by means of the Fell rack rail system, loco- 
inotives weighing 36 tons are used, which, exclusive of 
their own weight, can draw a load of 70 tons up the 
incline of 1 in 15 at about five miles an hour. These 
latter engines have cost about 3s. 10d. per engine mile. 
In spite of their light traffic the lines pay about 3 per 
cent. on their cost. 


At the Institution of Electrical Engineers last week an 
interesting pepe illustrated by experiments, was read 
by Professor D. BE. Hughes, F.R.S., on the value of oil 
as an insulator of electricity, especially for currents of 
high potential and frequency. Professor Hughes was led 
to recognise the merits and to suggest the use of oil as 
early as 1858 after the failure of the first Transatlantic 
cable. It then appeared to him that a fluid insulator 
with self-correcting properties would be preferable to a 
solid insulator, such as gutta-percha or india-rubber, 
which, when once punctured by the spark, cannot close 
the wound like oil, and thus renders the entire circuit 
useless until the fault is removed. 
made many experiments on various oils at that time, 
and embodied his results in a British tent, dated 
January 11, 1859, for “‘an improved mode of insulat- 
ing electrical conducting wires.” The oil he had 
found most serviceable was resin oil, which has an 
extraordinarily high resistance and is somewhat viscid. 
He proposed to contain it in tubes of gutta-percha or 
metal, through which the conductors, coated either with 
a thin layer of gutta-percha or merely covered with 
fibrous material, would run. The inventor tried for two 
roe to get — electricians to adopt his method, 

ut in vain; and, having to proceed to the Continent, he 
was obliged to abandon it. The late Mr. David Brooks, 
of Philadelphia, subsequently introduced it in America, 
with great success and profit to himself, for insulating 
underground telegraph wires. Oil is now used for insu- 
lating transformers, and it promises to be employed in a 
great many other ways. 


From a report by the British Consul-General in Tunis, 
which has just been published, it appears that the rail- 
way — in the Regency is about to be largely extended. 
The lines that exist at present are the Tonis-Goletta, 
with branch lines to Marsa and the Bardo, conceded in 
1871 to a British company and sold in 1880 to the Italian 
Rubattino Company, with a total length of 21 miles; the 
line from Tunis to the Algerian frontier, a distance of 
114 miles, conceded to a French company in 1877 ; and 
two small lines constructed by the same company between ~ 
branch line connecting Beja with the main line, and a 
Déoauville line from Susa to Kairwan, constructed by the 
French War Department. The projected railroads are: 
(1) Djedeida (a station on the Tunis-Ghardimaou line) 
to Bizerta; (2) Hammam el Lif to Hammamet and 
Nabeul; (3) Tunis-Zaghouan and Kairwan; (4) Susa- 
Kairwan ; (5) Susa-Mekenine and Sfax ; (6) Gafsa-Port 
of Skira. The lines which will be first constructed are 
the Bizerta-Djedeida and the Nabeul-Hammam el Lif. 
The former will pass from Djedeida along the valley of 
the Medjerdah, and through the fertile plains of Mateur, 
whence it will skirt the lakes of Tshkel. and Bizerta up 
to the town and port, a distance of 45 miles. The Ham- 


Professor Hughes 


J.|mam el Lif-Nabenl line will enter a largely populated 


district to the east of Tunis, and promises to acquire a 
good traffic, as that part of the country is in course 
of colonisation by Europeans. The Bone-Guelma 
Railway Company has undertaken to construct these 
lines and to complete the Bizerta Railway in the space 
of four years. There are various projects for the 
construction of the Tunis - Zaghouan - Kairwan -Susa 
Railway, now under the consideration of the Tunisian 
Government. A concession for the construction of the 
Susa-Mokenine and Sfax line was granted by a Beylical 
decree of October 24, 1891, tothe Franco-Tunisian Trans- 
port Company, who at present own the steamboats that 
ply between Tunis and Goletta. This railway will tra- 
verse one of the richest districts of the Sahel, and has 
prospects of success, 
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IMPORTANT NOTICE. 
1891. E. No. 1428, 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat ) Friday, the 4th day of December, 1891, 
Regr. 5 between 
“ ENGINEERING,” Ltp., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DenNINGTON an Affidavit of 
Joun Dysr and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a bined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 











NOTICES OF MEETINGS. 

Tue InstiTUTION OF CiviL BNGINEERS.—Ordinary meeting, Tues- 
day, March 22nd, at 8 p.m. Paper to be read witha view to 
discussion: ‘‘On Mean or Average Annual Rainfall, and the 
Fluctuations to which it is Subject,” by Mr. Alexander R. Binnie, 
M. Inst. C.E.—Students’ meeting, Friday, March 25th, at 
7.30 p.m. Paper to be read: ‘The Seafield Dock and the Kirk- 
caldy and District Railway,” by Mr. G. Lambert Gibson, Stud. 
Inet. C.E. Mr. J. Wolfe Barry, Member of Council, in the chair. 
—Students’ visit, Friday, March 18th, at 1.30 p.m., to the Salopian 
Wharf, Lot’s-road, Chelsea, to inspect the works of the ‘‘ Refuse 
Disposal Company;” and subsequently to the ‘ Destructor” 
Works of the Ealing Local Board. 

PuysicaL Socrety.—March 25th. ‘‘On the Electromotive Forces 
of Gold and Platinum Cells,” by Professor Hewoun. ‘‘On a New 
Instrument for showing the Effects of Persistence of Vision,” by 
Mr. E. S. Bruce, M.A. ‘‘Some Electrical Instruments,” by Mr. 
R. W. Paul. 

Society or Axts. — Monday, March 2ist, at 8 p.m. Cantor 
Lectures. ‘*The Uses of Petroleum in Prime Movers,” by Pro- 
fessor William Robinson, M.E., Assoc. M. Inst. C.E.—Wednesday, 
March 23rd, at 8 p.m. Ordinary meeting. ‘Manufacture and 
industrial Application of Flexible Tubing,” by Gilbert R. Redgrave. 
Sir Frederick Bramwell, Bart., D.C.L , F.R.S.,deputy chairman of 
the council, will preside. Thursday, March 24th, at 4.30 p.m. 
Indian Section. “The Opium Question,” by G. H. M. Batten, 
formerly of the Bengal Civil Service. Sir John Strachey, G.C.S.L, 
C.L.E., will preside. 
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NAVY BOILERS. 

On Monday last the first instalment of the year’s 
Parliamentary talk on the Navy took place in the 
House of Commons with rather less than the usual 
result, only one vote being passed, namely, that 
which provides for the wages of the 74,100 of all 
ranks which are set down as being necessary for 
sea and other services of the Navy during the forth- 
coming year. We are used to getting our naval 
matters in snippets now. We get the First Lord 
of the Admiralty’s explanatory statement, which 
tells us something, and then await further de- 
velopments. Next, the Navy Estimates, so called, 
arrive ; but the first thing that catches one’s eye 
is a printed slip stating that: ‘‘ A complete copy 
of the Navy Estimates, including the programme of 
shipbuilding and appendices, will be printed and 
circulated separately.” So we wait again. Then 
comes the debate in the House, of course very 
embryotic with its one vote. One debate, one 
vote ; at which proportion it would require sixteen 
debates to dispose of the whole of the estimates. 
Another fragment comes in the shape of the official 





report on the naval manceuyres; perhaps Mr. 


White will read a paper before the Institu- 
tion of Naval Architects on the designs of the 
new battle-ships, or some other semi-ofticial 
exposition of naval policy. That would be a 
very welcome fragment. There was talk of the 
engineering branch of the controller's department 
contributing a paper on recent navy boiler designs 
at the forthcoming meeting of the Institution of 
Naval Architects, but nothing more has been heard 
of this lately, and doubtless it has been shelved in 
view of the formation of the enlarged boiler com- 
mittee which is to be presided over by Admiral 
Buller. That, however, is likely to be rather a big 
thing, certainly more than a fragment, unless the 
public part is suppressed by the inquiry being held 
im camera, 

The one vote passed, as we have said, was for the 
personnel of the Navy, the estimated cost of which 
is 3,520,000/. Members, however, by no means 
confined themselves to the question of personnel in 
discussing the vote; otherwise we should have 
little or nothing to say on the subject, for the great 
question of manning the Navy, paramount as is its 
importance, can hardly occupy a space in our 
columns, excepting so far as the engineering 
branch of the service is affected. Admiral Mayne 
was the first to broach the great boiler question, 
which has been in the minds of so many during 
the last twelve months. To Admiral Mayne 
the present condition of affairs with regard to 
boilers is a complete triumph ; although we have 
no doubt the gallant admiral, asa patriotic Briton 
and a good naval officer, deplores the condition of 
affairs as much as any one. Admiral Mayne some 
time ago described ‘‘ forced draught” as an 
invention of the Evil One; though why the 
Prince of Darkness should wish to neutra- 
lise the mightiest weapons of human destruction 
is a question we will leave to Mr. Morton, 
as being more in his line than ours. At any 
rate, the phrase has become historical, and, in the 
light of recent experience, we can well understand 
naval officers, who are not engineers, subscribing 
to it. It will be remembered that forced draught 
was first applied in ships of very considerable size 
belonging to the Royal Navy, on board H.M.S.S. 
Satellite and Conqueror. The former vessel is a 
sloop, and has low cylindrical boilers with straight- 
through tubes,andan intermediate combustion cham- 
ber. The Conqueror, however, asevery one knows, is 
an ironclad and has return-tube boilers. Some 
details of these trials will be of interest just now, 
but for full particulars we must refer our readers to 
Mr. Butler’s paper* read before the Institution of 
Naval Architects in 1883. The Conqueror had eight 
return-tube boilers, six being flat-sided and two 
circular. There were three furnaces in each boiler, 
so that they were of the single-ended type. The total 
grate area was 585 square feet, and the total heating 
surface was 13,340 square feet, of which 11,050 
square feet were in the tubes, which were of brass. A 
forced draught trial was made with only four boilers 
inuse, theair pressure being 1}in. onthe watergauge. 
The mean steam pressure by the engine-room gauge 
was 63 lb., and there was developed 4023 indicated 
horse-power. The area of firegrate in use was 
300 square feet, which gave 13.41 indicated horse- 

wer per square foot of grate, as against 7.96 
indicated horse-power per square foot of grate when 
running at 641b. pressure, with the natural draught’ 
for which the machinery was originally designed. 
In the forced draught trial the tube surface per 
indicated horse-power was 1.41 square feet, the 
total heating surface per indicated horse-power 
being 1.71 square feet. On the natural draught 
trial the corresponding figures 2.37 and 2.86 
respectively. Other forced draught trials were 
made. The ratio of fuel consumption was not 
given in the paper. The result of these trials was 
looked on as very favourable to the prospects of 
the forced draught system, and in the concluding 
passage of his paper Mr. Butler said, in summing 
up the advantages of forced draught: ‘‘ These 
numerous points are collectively of sufficient im- 
portance to entitle such an extension of this system, 
in my opinion, to consideration.” That evidently, 
and very properly, was the opinion of the Engineer- 
ing Department of the Admiralty ; in fact Mr. 
Butler’s paper had practically all the weight of 
an official statement, as its reading was sanc- 
tioned by the Board, the author being then, 
as now, an official in the Government service. 
Before we leave this paper, however, there is one 





* See ENGINEERING, vol. xxxv., pages 248, 266, and 484, 
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further quotation from it we will make. ‘‘ With 
regard to the endurance of the boilers, there can be 
no doubt that the frequent use of forced draught 
would produce a great diminution in the life of 
those parts subject to the intense heat. But pro- 
bably, under the conditions that will obtain, this 
will not be a serious moment. An examination of 
the boilers of the Satellite and Conqueror after the 
trials showed that they had not suffered toan unusual 
extent by the exposure of the intense heat for the 
short time the trials lasted.* Only two or three of 
the iron tubes were found to be weeping in the low 
boilers, and in the Conqueror’s a few seams and 
rivets and about twenty of the tubes were leaking 
slightly.” Those few seams and rivets and about 
twenty tubes leaking slightly were the small cloud 
which has gathered since into so black a storm, to 
burst on the devoted heads of the present engi- 
neering staff at the Admiralty. 

It was not for a time that 
came. Mr. James Wright, now Sir James 
Wright, was then Engineer-in-Chicf, but a little 
time after he retired and was succeeded by Mr. 
Richard Sennett, an engineer who had been brought 
up in the service, and was undoubtedly a man of 
great ability and high attainments. To the sorrow 
of every one who knew him, Mr. Sennett died a 
short time ago, but his memory has no need to be 
shielded under the De mortuis maxim. Neverthe- 
less Mr. Sennett made a mistake. He was zealous 
and ambitious ; zealous that the ships of the Royal 
Navy should exceed all others, in speed at any rate; 
which was the chief factor that he could influence. 
He found to his hand a most potent weapon for his 
purpose ; and with a courage we cannot but admire, 
although the result has proved disastrous, he pushed 
forced draught beyond its legitimate scope. There 
were, however, many things to lead Mr. Sennett 
astray, as we can now see speaking after the event, 
when it is so easy to be wise, and in the light of 
fuller knowledge. In the year 1888, five years after 
the reading of Mr. Butler’s paper, another paper 
on forced draught was read before the Institution 
of Naval Architects by a very able engineer, 
who has since left the Government service and 
taken a high position in a private firm, as Mr. 
Sennett himself did before his death. This 
papert was by Mr. Thomas Soper, and in it 
he says: ‘‘At that time (i.e., when Mr. Butler 
read his paper in 1883), it was apprehended in 
some quarters that, although the closed stokehold 
system had the great advantage of corsiderably 
increasing the evaporative power of the boilers, 
experience would prove that their durability 
would be diminished. The system has now had 
a trial lasting over some years, and it is found that 
the boilers of vessels fitted with the forced draught 
ere in quite as good a condition as those who 
are worked with natural ventilation only.” Further 
on Mr. Soper said, ‘‘Those who are acquainted 
with the method of conducting Admiralty trials, 
know that the boilers are more severely tested 
during the official forced draught trials, which are 
usual when machinery is received from the con- 
tractors, than is likely to be experienced after- 
wards. Yet the experience of the receiving officers 
at the dockyards proves that the condition of the 
boilers after such a trial is, as a rule, much better 
than in the old days when the steam blast was 
used.” Evidently then the storm had not burst, 
but the Admiralty engineers and the contractors 
were not without their trouble. In two or three 
vessels of the Archer class the boiler tubes leaked, 
but this was not thought to be due to forced 
draught, and on the other hand the Porpoise had 
made a ninety-six hours’ forced draught trial with 
most satisfactory results. 

At that time the cruisers Australia and Galatea 
had made their trials, and in fact were, with their 
sister belted cruisers, the largest vessels in the 
Navy, which, up to that time, had made their trials 
with triple-expansion engines and forced draught. 
Now these two ships are notable from the fact 
that they were fitted with double-ended boilers, 
having three furnaces at. each end and but 
one combustion chamber, common to the whole 
six furnaces. The machinery of these vessels, 
as will be remembered, was designed by Mr. A. 
C. Kirk, now Dr. Kirk, Messrs. Napier being the 
contractors. It is also noteworthy that four sister 
vessels, the Orlando and Undaunted, engined by 


* The Conqueror ran three trials of 14 hours’ duration 
with air pressure of 14 in., 1} in., and 1} in. respectively. 
} See EnGIneEaIN«, vol. xlv., page 350, 
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Messrs. Palmer, and the Narcissus and Immortalité, 
engined by Earle’s Company, had one combustion 
chamber to each opposite pair of furnaces. For 
the preseut it is sufficient to say that the Australia 
and Galatea’s boilers gave the best results. In 
tact, these vessels, fitted with the now never sufii- 
ciently-to-be-abused double-ended common com- 
bustion-chamber boilers, made as successful trials 
as any ever run in the Navy ; there are many who 
remember the enthusiastic way in which Mr. Kirk 
was cheered by his men at the conclusion. 
The following particulars of the machinery of 

these vessels may be of ixterest : 
** Australia.” “‘ Galatea.” 
14 ft. Shin. 14 ft. 8hin. 
, ” 16 ‘hl 9 ” 16 % 9 ” 
Firegrate area, total ... 500 sq. ft. 500 sq. ft. 
Length of grate .. = (Osh 8an, 5 1% Sin. 
Tube surface total (iron tubes) 13,480 sq. ft. 13,480 sq. ft. 
Length of tubes... ae .. Gft.54in. 6 ft. 5h in. 
23? in. 2 in. 
3f 9 33 ” 
8876 9219 

9130 9653 


132 lb. 138 lb. 
1.75 in. 1.15 in. 


Diameter of boiler, external ... 
Length . 


iameter ,,_... 
Pitch of tubes ... bs 
Mean indicated horse- 
during four hours’ tria 
Maximum indicated _horse- 
power for one half-hour 
Steam pressure in boilers(mean) 
Air pressure in stokeholds ... 
Indicated horse-power per 

square foot grate (mean) ... 17.75 18.44 
Indicated horse-power per 

square foot grate (maximum) 11.26 19.30 

We believe that on the Australia’s forced draught 
trial, the coal burnt per square foot of grate was 
close upon 43% lb. per hour. 

Mr. Kirk, speaking in 1888 on the subject of 
forced draught, said, ‘‘In the case of Admiralty 
boilers even going up to 2 in. of water pressure, 
where the boilers have been managed with any 
reasonable care, they have stood the test, and that 
for a lengthened period, too, quite successfully. . . 
With reference to the advantages of a combustion 
chamber, first of all let me remark that I think it 
isa thing which has long been known in the pro- 
fession, that the smaller the grate you can burn 
your quantity of coal on in a given boiler, the more 
economical will be your working. . . . No doubt 
the single combustion chambers in the Galatea 
were a very good thing, and they fulfilled 
the purpose they were intended for very 
well indeed; but that was not altogether on 
account of their cubic capacity, but because they 
allowed of a better admixture of gases, and thus 
prevented the cold current of air that went in 
when the door was opened, from having it effects 
localised, instead of which the cold air was diffused 
amongst the hot gases coming from the other fur- 
naces.” These remarks of one of the very first 
engineers of the period are worth noting, although 
we believe Mr. Kirk had not in his thoughts the 
subject of leaky tube ends, as that question had 
not then so much exercised the minds of engineers. 

The second-class cruisers of the Medea or “M” 
class were the first that attracted popular attention 
on account of troubles resulting from the pressure 
of trial trips. The Medea has four double-ended 
cylindrical return-tube boilers with a common com- 
bustion chamber, across the middle of which, ex- 
tending from top to bottom, a firebrick division 
has been built. The diameter is 12 ft. 2 in., and 
the length 18 ft. 2 in. There are three furnaces at 
each end, or twenty-four in all boilers. They are 
of the corrugated type, and have a mean diameter 
of 3 ft. 1} in. The grate area is 525 square feet, and 
the heating surface of the tubes is 12,096 square 
feet, and of the furnaces 1584 square feet, giving a 
ratio of heating surface to grate surface of 29.1 to 1. 
There are2808 tubes, of which 688 are stay tubes, the 
diameter being 24 in. and the length between tube- 
plates 6 ft. 7 in. On the forced draught trial of 
the Medea the indicated horse-power was 9185. 
The air pressure was close upon 2} in. and the 
steam pressure 149 lb. per square inch. The 
engines are three-stage compounds, having cylinders 
334 in., 49in., and 74 in. by 3 ft. 3 in. stroke. The 
revolutions were 139.45 per minute. On the 
Medusa’s trial, a sister ship, the indicated horse- 
power was 9435. There is no need here to say 
anything about the performance of the boilers of 
these ships beyond the fact that on the whole 
they could not be pronounced altogether success- 
ful. The Marathon and Magicienne were ships 
of the same class, but somewhat larger, although 
their machinery was designed to give the same 
horse - power, namely, 9000 indicated. These 
vessels had each four double-ended cylindrical 
common combustion-chamber boilers, each with 
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six furnaces, and a firebrick partition was erected 
so as to separate the two ends. There were 2528 
tubes (520 stay tubes) 24 in. in diameter and 
7 ft. 34 in. long. The length of the firegrate was 
7 ft. 4in. and the area 535.4 square feet. The 
total heating surface was 13,471 square feet, 
11,771 square feet being tube surface. The 
engines were horizontal three-stage compound 
with cylinders 345 in., 51 in., and 76$ in. 
by 3 ft. stroke. The Marathon, on her forced 
draught trial, worked with an air pressure 
of 2.37 in. on the water gauge. The steam 
pressure was 146 lb. to the square inch, the 
revolutions 144.03 per minute and the indicated 
horse-power 8785. With natural draught the 
revolutions were 132.19 and the indicated horse- 
power 6205. The Magicienne on her forced draught 
trial had an air pressure of 2.2 in. and steam pres- 
sure of 147.87 lb. to the square inch. The revolu- 
tions were 143.57 per minute, aud the indicated 
horse-power 9280. 

We now come to a more modern vessel which 
has proved a sad disappointment, her boilers 
breaking down entirely on trial. The Vulcan 
has four cylindrical double-ended return-tube 
boilers 14 ft. 1 in. in diameter by 17 ft. long. They 
have the common combustion chamber and the 
brick wall between. There are 3688 tubes (856 being 
stay tubes) 24 in. in diameter. There are twenty- 
four furnaces 3 ft. 7 in. in diameter. The length 
of grate is 7 ft. and the area 600 square feet. The 
heating surface is 17,488 square feet, of which 
15,688 square feet is tube surface. The Vulcan 
has also a single-ended auxiliary boiler of the 
return-tube type, with three furnaces. The dia- 
meter is 12 ft. 5in. The Vulcan, Lord George 
Hamilton says in his statement, passed an eight 
hours’ natural draught trial most satisfactorily ; but 
in carrying out a series of progressive trials with 
lower powers and pressures there was serious 
leakage in the tubes of two boilers. In the Thun- 
derer, which was reboilered on a similar plan, we 
are told that the experience was similar. 

There is no need at present to refer to recent 
trials of other vessels, either successful or unsuc- 
cessful. We have no wish toadd to the feeling of 
disappointment, not to say alarm, which is now felt 
on account of the failure of the machinery on our 
war vessels. A good many exaggerated statements 
have undoubtedly been made and injustice done 
to public servants whose mouths are closed by 
virtue of their position, however false may be the 
accusation brought against them, or unjust the 
blame laid on their shoulders. The particulars 
above given will enable engineers to form some 
slight comparison between the boilers similar in 
type of successful and unsuccessful vessels. Wedo 
not pretend to account for the mishaps that 
have occurred, that would require a far wider 
knowledge than can be gained by any one 
outside the official circle, and even with all 
advantages of information, it would appear that 
the problem is not to be solved at once. At 
the same time there are certain points worth 
considering, and these we may refer to later. A 
searching inquiry by an able committee such as 
that recently formed, containing such experts as 
Mr. Robert Humphrys, Mr. Milton, Mr. Manuel, 
and others whose names have not yet been men- 
tioned, should arrive at some conclusion supposing 
all facts are unreservedly put forward, and there is 
no reason to suppose that any other course will be 
followed. It is to be hoped that the public will be 
permitted to benefit by the labours of the Com- 
mittee. 





COAL INDUSTRY IN 1891. 

THE reports of the inspectors of mines relative to 
the production of coal in the United Kingdom in 
1891, issued this week, come at an opportune 
moment to show the extent, the geographical dis- 
tribution, and the general character of an industry 
that has for the moment been more or less paralysed 
by the action of a large section of the miners em- 
ployed in it. The total production of coal 
in the country as a whole in 1891 has been 
185,479,000 tons, being an increase of 3,865,000 
tons, as compared with the output of the previous 
year. This output is considerably greater than 
was generally anticipated. Indeed, it was not un- 
commonly believed by those who had good oppor- 
tunities for judging, that the production of 1891 
would show a considerable falling off, as compared 
with the production cf 1890. The expcrts, it is 








Marcu 18, 1892.] 


ENGINEERING. 





357 











true, were larger in the former than in the latter 
year, and there was a marked increase in the 
quantity of coal consumed by steamers in the 
foreign trade, and by other sources of consumption 
that were more or less ascertainable, including the 
coal supply of London ; but as the Board of Trade 
returns showed that there was a decline of probably 
considerable extent in the quantities as well as in 
the values of our exports, it was fair to assume that 
manufacturing industry had called for a less supply 
of coal than in the previous year. 

Taking the principal coalfields we find that the 
production of the years 1891 and 1890 compare as 
under : 

1891. 1890. 
1=1000 tons, 1=1000 tons. 


South Durham 21,469 22,198 





North Durham __.... 8,338 8,067 
Northumberland ... 9,331 9,446 
Yorkshire ... des 22,794 22,339 
Lancashice ... 22,722 22,123 

Total 84,654 84,173 


In this group of coalfields, which may be taken 
as the oldest and hitherto the most productive 
group in the kingdom, there has on the whole been 
a very small increase—less than half a million tons 
—but when we come to deal with some of the newer 
and more recently developed fields we find a very 
notable increase, as the following figures indicate : 


1891. 1890, 

1=1000 tons. 1=1000 tons. 
Derbyshire ... ss 11,039 10,456 
Nottinghamshire ... 7,221 6,862 
Monmouthshire <i 7,159 6,895 
North Wales Sai as 3,252 3,080 


While in the older, and to a large extent ex- 
hausted coalfield of Staffordshire, there has been an 
advance from 13,773,000 tons in 1890, to 14,325,000 
tons in 1891, being an increase of 552,000 tons. 
In South Wales, apart from Monmouthshire, with 
which it is generally grouped, there has only been 
an increase of 64,000 tons, namely, from 22,614,000 
tons to 22,734,000 tons. The progress of South 
Wales has been much less than it has usually been 
over the last six or seven years, and it is of im- 
portance to the Principality to inquire why the 
development should have been so small as it ap- 
pears to have been. The true explanation is likely 
to be found in the comparatively small consump- 
tion for ironmaking purposes in 1891. 

Scotland shows a more considerable advance than 
any other district, considered singly, the totals for 
the eastern and western divisions of that country 
for each: of the years 1891 and 1890 having been : 





1891. 1890. 
1 = 1000 tons. 1 = 1000 tons. 
Eastern division 14,763 14,211 
Western ,, 10,660 10,067 
Totals 25,423 24,278 


The total increase in Scotland thus comes out as 
1,145,000 tons, or nearly a full third of the total 
increase for the country asa whole. 

At a time when such a large section of the min- 
ing population is ‘‘ at play,” it is interesting to see 
how they compare, in point of numbers, with the 
years immediately previous. The total number of 
miners employed under the Coal Mines Act in 1891, 
compared with 1889 and 1890, compares thus : 


Total Workers. 
pe 


1889 ba aaa oe eee : 563,735 
1890 “ce aes 613,233 
1891 648,450 


These figures, which include both above and below 
ground labour, show that, as between 1889 and 
1891, there was a total increase of the numbers 
employed in and about the coal mines, and other 
mines under} the Coal Mines Regulation Act, of 
not less than 84,715. This is truly a portentous 
increase, and is considerably greater than that of 
any previous year in the history of the trade. The 
figures just given have been coincident with a total 
increase of only 8,060,000 tons in the total 
quantity of minerals worked, the production of all 
minerals under the Coal Mines Act for the same 
years having been as stated below. 


Production 

Year. of Minerals. 

1=1000 tons. 
1889 189,633 
1890 194,605 
1891 197,693 


If we divide the total number employed in each 
of these three memorable years, we shall find that 
the average production per employé comes out as 
follows : 








Average 
Production. Hands Output per 
Year. 1=1000 tons. Employed. Employé. 
tons. 
1889 189,639 563,735 336 
1890 194,605 613,233 317 
1891 197,693 643,450 305 


This shows, as between 1889 and 1891, a decreased 
output of 31 tons of minerals per employé, or 
rather over 9 per cent. Of course, if the output 
per employé in 1891 had been the same as in 1889, 
the total amount of increase in the production of 
1891, over 1890, would have been over 20 millions 
of tons, instead of being only about 3 millions of 
tons, so that the measure of the restriction of out- 
put during 1891, as compared with 1889, in refer- 
ence to the average industry of the workers, may 
be put at some 17 millions of tons. This is a 
remarkable result truly, but it does not show so 
large an amount of restriction as has occurred in 
some previous years. Probably some of the 
diminished productiveness per miner in 1891 is 
due to the regulation of the Act of 1887, which 
requires that no one shall work alone at the face 
unless he shall have had two years’ previous ex- 
perience in the getting of coal. The effect of this 
provision has been to supply the limit of skilled 
miners, relatively to the demand, and so to give 
them a greater control over production. 

One very satisfactory feature of the coal mine 
returns of 1891 is the fact that there has been a 
greater amount of immunity from accidents en- 
joyed by the miners than in any previous year, in 
spite of the extraordinary influx into the mines 
during the last two years, to which attention has 
just been directed. The death-rate from accidents 
per 1000 persons employed in 1891 has only been 
1.49 as compared with 1.84 in the previous year, 
and 1.85 in 1889. Theaverage for the ten years 
from 1874 to 1883, inclusive, was 2.18, so that the 
death-rate has since that period been reduced in a 
remarkable degree. 

The last two years have been so generally pros- 
perous in the coal trade that it might be expected 
that there would have been a great development 
of the number of collieries at work in the United 
Kingdom, but it appears that between 1889 and 
1891 the total number of mines open only increased 
by fifty. This is nothing like the amount of in- 
crease that occurred at the time of the coal famine 
of 1872-73 ; the last period of inflated prices con- 
tinued over a considerable length of time. 





ENGLISH EXHIBITS AT CHICAGO. 

Ir is a matter for regret that English manufac- 
turers—so far as information from all parts 
of the country reaches us—do not yet seem to 
realise the importance that the World’s Columbian 
Exhibition is to them. Each successive week 
demonstrates how magnificent will be the display 
that will be laid before the world’s view in 1893, 
and deepens the certainty that a success will 
be achieved that will eclipse anything hitherto 
attempted either in the new world or the 
old. And day by day the feeling deepens that 
England will come very far from taking her 
just position in that magnificent spectacle. A 
ready reason rises to the lips of manufacturers in 
extenuation of their apathy. The McKinley tariff ! 
What is the use of exhibiting in a country whose 
ports are blockaded from within. It is a pity the 
British manufacturers should be so ill-informed as 
to put forward such a reason as if it were a com- 
plete answer. It certainly is an answer to this 
extent, that it accounts for acertain class of manu- 
facturers not showing. Wherever an exhibition is 
held—even in London itself—it would not pay 
every oneto participate. But if this nation is not 
to make a respectable display in the country of the 
best of all its foreign customers, when is it to 
make an effort? What proportion among those 
who ought to know, we wonder, are aware that 
a greater value of exports leaves our shores for 
the United States than for any other foreign 
country ? Yet this is undoubtedly the fact, and 
has been set forth in these columns more than 
once. Whose fault is it that such ignorance exists, 
for exist it must or else more exertion would be 
displayed to retain our best customer? We do not 
find itin Germany. Their commercial affairs have 
been reduced toa science, and the young man leay- 
ing college is as full of knowledge of these matters 
as books and professors can make him. In the 
United States a Board has been formed, backed 





with considerable capital and guided by men of 
experience, to disseminate information through 
the newspapers and other channels, of the scope 
and wants of foreign markets, particularly those 
of South America. Day by day this Board sends 
out information in order that manufacturers may 
be prepared for the incoming of the foreigner, 
understanding the nature and extent of his 
needs, and perfectly ready to meet them. In 
this country we have our Chambers of Commerce, 
which are popularly supposed to look after such 
matters. But, alas! how poorly. It was not 
until after the date of receiving applications for the 
Chicago Exhibition had actually passed, that the 
London Chamber took any public action. Last 
Friday it ‘‘ assisted” at a meeting at the Mansion 
House got up for the purpose of galvanising the 
British manufacturers into a more vivid apprecia- 
tion of the present condition of affairs. We use 
the word ‘‘assisted”’ in the sense of our Conti- 
nental friends, for the members of the Chamber 
confined their part mainly to looking on and 
applauding at appropriate times. The Lord Mayor 
—we are not aware whether he is a member of the 
Chamber or not—opened the proceedings with a 
speech consisting largely of extracts from the paper 
read by Mr. James Dredge before the Society of 
Arts last December. Then followed some members 
of the Royal Commission, Sir Henry Wood, the 
secretary of the Royal Commission, and Mr, 
M‘Cormick, the American Commissioner, but there 
is little need to report their speeches at length. 
One point of Mr. M‘Cormick’s speech, however, 
deserves notice. He told the merchant princes 
of London that the Americans intended, fairly 
and honestly, to capture our South American 
trade, and that the forthcoming Exhibition was 
one of the leading means for accomplishing this 
end. They were certain of seeing all the great 
buyers of their continent at Chicago, and they 
would then give them such examples of the skill, 
ingenuity, and painstaking care of their manufac- 
tures that should afford them a welcome in the 
sister republics—and once the Yankee drummer 
gets a footing it is pretty certain that he will keep 
it for all time. It will be remembered that this 
sort of alarm was sounded loudly in the Society 
of Arts paper above referred to. 

One would have imagined that such a challenge 
would have brought some of the members of the 
Chamber of Commerce to their feet. But they 
sat still and left the speaking to Sir Douglas Galton, 
and Sir Cunliffe Owen, and other members of the 
Royal Commission. Sir Cunliffe tried hard to 
raise the enthusiasm of the meeting. He filled 
the air with patriotic allusions to ‘‘the old country,” 
and with invidious remarks about goods ‘‘ made in 
Germany.” But even such a practical hand failed 
of his objec‘, though the meeting ended brightly with 
some well-turned phrases, in which the president 
of the Chamber of Commerce proposed a vote of 
thanks to the Lord Mayor for presiding. 

It is only due to the members of the Chamber to 
say that they came in large numbers. But there, 
to all appearance, their part in the matter ended. 
No committee was formed; no resolution was 
passed ; nothing was done. Was it inertness, or 
merely bad management on the part of the Chamber 
of Commerce that organised the gathering? If it 
was inertness no wonder that our country manu- 
facturers are badly informed on foreign matters. 
Men who would let the present occasion slip would 
never trouble about disseminating information. 





BREAKDOWNS IN THE NAVY. 

From accounts received it appears that the Plassy, 
one of the new gunboats built for the Indian 
Government, has been very near meeting the 
disastrous fate of the Serpent, having been lying 
in a disabled state for nearly twenty-four hours off 
a lee coast, at the end of which time fortunately the 
weather moderated and the ship was able to pro- 
ceed into Vigo Harbour. 

The sequence of events leading to this state are 
said to have been as follows: First, one feed pump 
breaks down, and then shortly afterwards the second 
also gives out. Then the weather gets worse, and 
owing to defective bunker-plates, the stokeholds 
are flooded ; shortly after this the steam pump 
fails, and hand pumping is found to be in- 
capable of keeping the water down, so that there 
is imminent danger of the fires being put out. 
Evidently if the fires are extinguished and the 
weather does not moderate there is little chance for 
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a modern gunboat, but fortunately n the present 
case the worst did not happen. 

It may seem that the combination of breakdowns 
given is a peculiarly unfortunate one, and not 
likely to recur, but the most important part of the 
whole affair is that, as readers may see by reference 
to our columns of November, 1891, we have here 
an almost identical repetition of the experience of 
the Sandfly a little further north, at the time of the 
Serpent disaster, the magnitude of the latter 
having, however, probably overshadowed the minor 
casualty. 

In both cases the bunker lids admit water ; the 
pumps break down, as well they may, seeing they 
are asked to pump a sludge of coal dust and water, 
and the feeding arrangements give out, the pumps 
in one and the pipesdn the other instance. It may 
be thought that after the Sandfly experience, steps 
would have been taken to render a repetition im- 
possible, but such has not apparently been the 
case, and the reason will, we think, be found 
to be connected with a subject which has been 
lately under discussion, viz., the relationship of the 
engineering and the constructive branches of the 
Admiralty. 

It was pointed out in the account of the Sandfly 
disaster that the defects of the bunker lids had been 
reported by the chief engineer of one ship at least, 
but no notice had been taken of his remonstrance, 
except to inform him that they were of ‘‘ the ser- 
vice pattern.” This experience is not unique ; 
many of the fittings supplied to modern ships are 
of an extremely flimsy nature, and the chief engi- 
neers complain, meeting with the same stereo- 
typed reply. In one case, of the whole number of 
a certain class of fitting provided some 60 per cent. 
gave out in a few weeks at sea ; this was reported, 
and a different mode of fitting suggested, with no 
result except that the defective 60 per cent. were 
to be made good, of course necessarily to break 
down as before as soon as used. 

Now all these experiences are in “‘ ship fittings,” 
i.e., fittings supplied by the Constructive Depart- 
ment, who are not engineers, and care nothing for 
the chief engineers. Once get a ship clear of the 
dockyard and the chief engineer is responsible for 
the efticiency, and if things break down it is his 
fault, and be must make them good. A very high 
authority has given as his opinion that actual work- 
shop training is not a requisite for the naval archi- 
tect ; perhaps, so long as the large questions of naval 
construction only are concerned, this may be true ; 
but when it comes to details and fittings on which 
strains, &c., cannot be worked out from formula 
alone; or where, although the strength requisite can 
be calculated, yet the piece so made is so flimsy as 
to bend about in any direction, while one of its re- 
quired properties is stability and solidity ; then it 
is the actual handling of these pieces in the work- 
shop which is of value, and not the book knowledge 
of the calculator. 

When defects in the machinery are reported by 
the chief engineer to his own department they meet 
with a very different reception, because the effi- 
ciency of that is a matter for the Engineer-in-Chief, 
and he does not shelter himself behind ‘‘ the ser- 
vice pattern.’’ Why, then, it may be asked does not 
the chief engineer appeal to his own department for 
support, and the answer is because that depart- 
ment is subordinated in every way to the con- 
structive. 

Sir E. Reed concluded that one official was re- 
sponsible for both ships and engines, because the 
Chief Constructor is Assistant-Controller of the 
Navy, receiving 20001. per annum, while the Engi- 
neer-in-Chief receives only 1000/. to 13001. But we 
believe that Mr. White is not responsible at all for 
the engines, although there is no doubt at all about 
the salaries. Moreover, another official, also a con- 
structor, receives 20001., viz., the new Director of 
Dockyards, while it is perfectly well known that the 
late Mr. Sennett left the Admiralty because they re- 
fused to grant him 1500]. Aga‘n, there are three civil 
assistants to the Admiral Superintendents of Dock- 
yards, each receiving 1000/., and all three are con- 
structors ; in fact, it has probably never entered 
the head of any of the constructive branch to con- 
ceive them as other than constructors. Yet there 
seems little reason why an engineer should not be 
an efficient civil assistant ; to takea case, probably 
the new Controller of the Navy would admit that 
the senior engineer officer of the Navy-—who 
is now going on half-pay, or retiring from 
the service, «n giving up the _ position of 
Chief Inspector of Machinery at Portsmouth, 





not because his faculties are worn out, but simply 
that there is no appointment left for him to hold, 
would make an ideal civil assistant, probably far 
more so than a gentleman who has spent most of 
his time in the quiet of Whitehall. Such, how- 
ever, seems not to be the opinion of the Admiralty, 
and the most recent example of the relative value 
set on the two branches is supplied by the retire- 
ment of Inspector of Machinery, Frubshaw, from 
the position of chief engineer of Devonport Yard, 
owing to the interference of the recently appointed 
civil assistant, a constructor from Whitehall ; 
which interference, in spite of remonstrances, was 
backed up by the Admiralty. 

If the question were merely personal it could be 
left to those concerned to fight out, but when it 
may have consequences affecting the efficiency of 
the Navy it becomes more than personal concern. 
One thing is certain that if two sets of officers are 
trained side by side, and one set find that their 
fellows, holding no better qualifications than 
themselves, and whose duties are no more onerous, 
if so much, can look forward to relatively a consider- 
able number of positions, giving 800/., 10001., 15001., 
and 20001. per annum, while they have one position 
of 10001. open to them and one of about 8001.; and 
they also find that they are to be continually sub- 
ordinated to their fellow pupils ; then, whoever is 
responsible for such a state of affairs, has chosen 
perhaps, the most efticient way to manufacture a 
body of rightly discontented men. Yet such is the 
manner in which engineers who have passed through 
the full course of training at the Royal Naval 
College have been treated, the fruits of the treat- 
ment being that every one of them who can, leaves 
the Navy at the earliest opportunity. 

The consequences of this subordination of the 
Engineering Department have been thatlight machi- 
nery has been demanded from the Engineer-in- 
Chief, which he was obliged to supply, and which 
breaks down; and that capable men see their 
advice disregarded and overridden by those whom 
they know are not fitted to decide on engineering 
questions at all. The Sandfly and Plassy had 
narrow escapes, but the Wasp disappeared, and 
who can say whether her bunker plates may not 
have been the cause of her loss ? 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. IX. 

In passing to the north nave an illuminated 
grotto and fountain will be noticed where the tran- 
sept intersects the main line axis of the Palace, this 
grotto consisting of a pit lined with rockwork and 
plants, the illumination being by colour-screened 
incandescent lamps. A legend on a painted board 
informs the public that ‘‘the artistic illumination 
of the fountain” is due to Laing, Wharton, and 
Down. Another striking exhibit from the point of 
view of impressive contrasts of colour is that of 
Messrs. Rashleigh, Phipps, and Dawson. Indeed, 
the separate structure of this firm almost rivals the 
illuminated grotto, the name of the firm being pro- 
minent in letters formed of buttons of coloured 
glass illuminated from behind, while screens in 
which red and green glass vie with each other to 
impress the spectator, serve to partly conceal or 
shade some interior rock in water work, in which 
coloured lightsarealso used. The interior contains 
a large and interesting exhibit of ornamental 
fittings, in which bright metal predominates, and 
there is also some neat work in delicately forged 
iron. 

Messrs. Woodhouse and Rawson’s stand is in 
the middle of the north nave, and includes several 
novelties and clever devices. The safety switch 
system, shown as intended for use in starting 
electric motors, has special reference to compound 
wound motors, and seems likely to be useful in 
tram, railway, and lift work, where armatures are 
so liable to be burned out by the heavy current 
which circulates before the armature attains speed. 
The general arrangement is shown in the next 
column, and it will be seen that on the left-hand 
side of the diagram three switches are shown as 
arranged in a vertical line. The middle switch 
controls the main circuit through the motor, the 
upper switch to take out or put in six steps of a 
resistance placed in series with the main circuit, 
and the lower switch controls the shunt circuit of 
the field magnets. The top switch carries a large 
disc of insulating material (vulcanised fibre), while 
the bottom switch carries a smaller disc of the same 
material, and both of these discs encroach on the free 





path of the central or main switch, excepting when 
the gaps in these insulating discs are brought over 
the free path as shown in the engraving. By this 
device the closing of the main circuit by the central 
switch is made impossible unless the full resistance 
is in (top switch) and the shunt circuit is closed 
(bottom switch). In the position shown in the sketch 
the main circuit has been closed, and although a 
finger shown as parallel to the handle of the 
main switch now prevents the shunt switch being 
operated, the resistance switch can be turned in a 
clockwise direction till 4 deg. of resistance are cut 
out, after which the top horizontal bar connected 
with the reversing arrangement, shown on the right, 


will obstruct further progress. The series current 
is, at this stage, circulating so as to increase the 
magnetism produced by the shunt, and by means 
of the reverser it can be changed in direction so as 
to partially neutralise the action of the shunt and 
compound the dynamo for normal work ; but until 
this series circuit has been reversed the last two 
steps of the resistance cannot be cut out. Our 
sketch does not show such accessories as automatic 
cut-out, fuses, and indicating instruments. 

The safety switchboard shown is used in connec- 
tion with Messrs. Woodhouse and Rawson’s 
10 horse-power ‘‘Cornbrook’”’ motor, a type of 
motor exhibited in various sizes. In this motor 
the wound part of the field is at the top and hori- 
zontal. Two castings extending downwards from 
the ends of the wound part are spread out so as to 
form two feet; these together being the base of 
the machine, and in or between these feet the 
tunnel for the armature is bored. The notable 
point about the design of this motor is that horns 
or projections from the feetyform two short 
tunnels which line with the main tunnel 
and are doubtless bored with it at one 
operation. In each of these short tunnels 
is the equivalent of a gun-metal disc, in the centre 
of which is the bearing for the spindle. This 
arrangement obviously renders the centering of the 
armature a matter of great ease and certainty, and 
involves the use of very little idle material with the 
construction of the machine. Messrs. Woodhouse 
and Rawson’s present pattern of continuous cur- 
rent dynamo is commonly somewhat different, a 
a side gap horseshoe field being employed, the 
single winding being vertical, and the bearings 
being on pillars rising from a lateral extension of 
the lower pole piece. 

Other exhibits of Messrs. Woodhouse are a 
Kingdon alternator, a model of an electric boat, an 
electric riveting machine, a slightly modified form 
of the Porte-Manville governor, rather heavily 
built and arranged for controlling a turbine, also a 
Bolton’s electric ship winch. A compound wound 
motor of about 3$ horse-power carries a worm on 
its spindle, and this gears into a wheel which is 
central on the winch, the hoisting drums being con- 
nected by friction clutches. 

A modification of the Cunynghame cut-out will be 
noticed in which the copper staple or bridge itself 
forms the solenoid, and this, when energised, tends 
to ride back over a fixed arc-shaped iron core, 
until the point is reached at which the centre of 
gravity of the coil passes over the pivoting line, 
when the coil falls over and the circuit is broken 
by the lifting of the ends of the copper bridge from 
the mercury cups. In the new form the iron core 
can be adjusted so as to set the cut-out for break- 
ing circuit at any required ampérage within the 
range of the instrument. Woodhouse and Rawson’s 
midget arc lamp is a miniature lamp in which the 
top carbon-holder is the motive weight which 
actuates a train of clockwork. The series electro- 
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magnet strikes the are and blocks a fly in the train, 
so that we have here substantially the principle of 
the historical Serin lamp, but the design is neat 
and clever, and the whole is light and occupies but 
asmall space. The carbons are 11 mm. and 7 mm. 
respectively, and the opal globe is only 3 in. in 


diameter and is fixed between the uprights of the | 


lamp, so that shadow is avoided. The current 
required is 5 ampéres at a potential of 45 volts and 
the light is stated at 250 candles, this correspond- 
ing to something over one candle per watt or some- 
thing like four times the return for incandescent 
lamps. 


and keeping in order does not over balance the 
advantage, they may prove much more desirable 


than incandescent lamps for shops of moderate | 
size, where the ordinary arrangement with large | 


arc lights is hardly suitable. The effect of the 
small globe inside the uprights in eliminating 
shadows must be seen to be fully realised. 


Next in order is the stand of the National Tele-| 
phone Company which includes representative in- | 


struments and samples of materials, and also a 


telephone exchange room in operation, by which the | 
Crystal Palace exhibitorsare placed incommunication | 


with London, Croydon, Birmingham, Manchester, 
Liverpool, and other towns. There is also a tele- 
phone music-room felted to insure silence, where 


forty-eight persons can sit, each with a pair of | 
receivers, This takes music from the Lyric Theatre | 
in London; the Princes Theatre, Manchester; the | 


Court Theatre, Liverpool ; and other places. We 


were told that up to the end of last Friday 23,572 | 


persons had visited this room. 

An automatic call office cabinet is also shown, 
just as they are now occasionally fitted up in places 
of public resort. Attention of the central is called 
by a bell in the usual way, and as soon as the 
central gets the attention of the person wanted the 
person using the automatic call office puts sixpence 
in a slot or three pennies according to circum- 
stances, the central recognising the payment by 
the tone of the bells struck by the sixpence or the 
pennies respectively. Three minutes is now 


If the trouble and expense of fitting, 
carbons to such small arc lamps, their initial cost | 


jallowed for talk. Regular subscribers have a special | instruments for land or boat, and the waterproof 
key by which the bells indicating payment can be conductors completing the arrangement. This is, 
rung. A new pattern fire alarum is on view. It isa| we understand, the pattern supplied by them to the 
small wall box with shed roof containing a mag-| Admiralty Department. This company also shows 
neto machine with Sturgeon armature; a pull |an electrical central watchman’s clock intended for 
handleturnsthisarmature once. The electricimpulse |a large warehouse or factory. An ordinary clock 
actuates an electro-magnet on an indicator board | drives a long indicator drum on which are the 
at the local fire station, a drop shutter being re-| graduated papers, and twenty-four pencils are sup- 
leased by this magnet, and the number of the fire| ported over this at intervals, each pencil being 
alarum is thus disclosed, at the same time the drop | capable of being brought down on the drum by an 
shutter makes contact with a local bell alarum. | electro-magnet, and these magnets can be operated 
The local fire office is now in position to talk with | by contacts in any required position. 
the person at the fire-alarm box by a full set of | 
ordinary telephone instruments. Four of these 
boxes are fitted up and in operation in connection THE USES OF PETROLEUM IN PRIME 
with West Kent Volunteer Fire Brigade in the MOVERS. 
Forest Hill district. On Monday last, March 14, Professor W. Robin- 
A compact lineman’s testing set, designed by the son, A.M.I.C.E., delivered the third of his Cantor 
| district manager of the No. 4 division (Croydon, | lectures on the above subject. 
| Sydenham, Redhill, Epsom, &c.), may be mentioned. | Continuing his remarks on the Priestman engine, ~ 
| A mahogany box 8} in. by 8$ in. by 3% in., and | hestatedthat thetemperature of the vaporiser ranged 
| provided with shoulder straps, contains a magneto | from 170 deg. in 1 horse-power to 300 deg. Fahr. 
generator polarised bell, two small dry cells, small|in 5 horse-power engines. This temperature is 
granular carbon transmitter, and double -pole| kept up by some of the heat saved from the pro- 
watch form receiver, together with the necessary | ducts of combustion, about 10 per cent. of the total 
contact buttons and waterproof cords for connect- | heat of the oil is thus utilised. In order to insure 
ing the line and for using the arrangement when | complete combustion about 2.5 times more air is 
the lineman is at the top of a pole. The whole| admitted than was theoretically required to burn 
weighs 10$ 1b. Pole-climbers and other lineman’s| the oil. The amount was determined once for 
appliances are also shown ; the usual pattern of | all by ascertaining the quantity of oil sprayed ina 
pole-climber being a pair of light iron stirrups | given time by the jet of compressed air to give the 
passing under the foot, and each having a steel | proper indicator card as already described, and 
spur 1 in. long, which projects from the side of the | adjusting the proportions of the wing throttle valve 
foot. |accordingly. In this way the heat of combustion of 
The exhibit of Messrs. Hodges and Todd consists | the oil is made available, but the temperature of 
of ammeters and voltmeters, carefully finished | the cylinder must be kept down by the water jacket 
Wimshurst machines, electro-depositing battery | to allow of properlubrication. Referring to anum- 
and telephones, and that of Mr. F. Moser of orna-| ber of indicator diagrams, he pointed out that the 
/mental enamelled Bohemian glass, some of which compression before ignition was small, even at full 
is remarkable and interesting. Incandescent lamps | load, and wasfurtherdiminished at half loadand when 
‘are shown in vase-like casings for the table or running light, owing to the total amount of mixed 
mantelshelf. Among the articles exhibited by the air and oil vapour being then decreased by the 
| Consolidated Telephone Company is a diver’s helmet | action of the governor. Under these conditions 
| fitted with a transmitter in a recess near the mouth | of lowered initial compression the burning of the 
and a pair of receivers attached to a cap, a case of|charge was much more gradual than when the 
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engine was running under full load and conse- 
quently the maximum pressure did not occur till 
near mid-stroke. In practice these engines con- 
verted from 14 to 15 per cent. of the total heat of 
the oil into useful work and would give out one 
horse-power for an hour at a cost of about $d. __ 

In Weyman’s‘‘ Trusty” engine the oil dripped into 
a heated chamber where it was partially converted 
into gas, and owing to this, heavier oils could be 
employed than with the Priestman engine, but 
there is a tendency for the tarry products to form 
a soft sooty residue in the combustion chamber. 
These engines used about 1} lb. of oil per brake 
horse-power per hour, costing about jd. The 
indicator diagrams showed a higher initial com- 
pression than in the Priestman engine, but in 
certain cases there appeared to be excessive 
cushioning or rounding of the corner between the 
compression curve and the explosion line. This 
rounding might be due to overheating in a 
small compression space or to aig gr ignition. 
Of course some of the total heat of combustion 
of the oil was lost in the operation of preparing the 
gas, but in spite of this a decided saving might 
be effected by the combination of gas producer 
with gas engine instead of steam boiler and engine 
in places where intermittent work is required, suit- 
able oil plentiful, and where the price of coal was 
high. As an instance of the economy to be 
effected by turning a fuel into gas before use for 
motive purposes, he might compare a gas engine 
worked with Dowson gas and an ordinary steam 
engine and boiler ame coal and coke. In prepar- 
ing ordinary coal gas less than one-fourth of the 
total heat of combustion of the parent coal was to 
be found by burning the resulting gas, though, of 
course, the coke remained and might be used as 
fue). With Dowson’s apparatus 1 Ib. of coal, of 
calorific value, equivalent to 11,000,000 foot-pounds 
of energy, would produce about 70 cubic feet 
of gas, with a total heat value equivalent to 
8,000,000 foot-pounds, showing that. a consider- 
able loss occurred in the process. When however 
this gas was used in a coal Atkinson engine, 1} 1b. 
of solid fuel (anthracite) would give one brake 
horse-power per hour, and in a large Crossley 120 
horse-power gas engine even better results were 
obtained, one indicated horse-power being obtained 
with an expenditure of about 1 lb. of fuel. Very 
few steam engines would give anything like as good 
aresult. From a commercial point of view the cost 
of a producer and a steam boiler were much the 
same and might be taken to have about the same 
efficiency, viz., 70 per cent. That is to say of the 
total heat of combustion of the coal, 70 per cent. is 
found in the steam in the one case and in the gas in 
the other. The efficiency of the best steam engines 
was not more than 10 per cent., whilst with gas 
engines an efticiency of 18 per cent. was common. 
Comparing the combination therefore of a steam 
engine and boiler with that of a gas producer and 
gas engine, the combined efficiencies were 7 to 10 
per cent. of the total heat of the fuel in the case 
of the steam motor and 12.6 to 15 per cent. in 
the case of the gas engine. 

The gas engine could, of course, be worked equally 
well with oil gas, and in this way heavy oils could 
be employed for obtaining motive power which 
could not be used in the oil engine proper. There 
was, however, a great temptation to use a so-called 
oil-gas or carburetted air, produced by passing air 
through light petroleum spirit, but the explosive 
mixture thus obtained was not a true gas, and 
merely consisted of air laden with petroleum vapour. 
This petroleum spirit was dangerous, and should 
not be made use of. On the other hand, heavy 
oils and fats, which the ordinary oil engine could 
not make use of at all, could be broken up into very 
good oil-gas, and used in an ordinary gas engine. 
Of these oils there was a great variety. Thus 
intermediate shale oil, having a specific gravity 
of .840 to .865, with a flashing point of 235 
deg. Fahr., and costing 41. 16s. per ton, could 
be turned into a very good oil gas at the 
rate of 90 cubic feet of gas per gallon of 
oil. Similarly one gallon of the American in- 
termediate oils, costing 5/. per ton at Liverpool, 
would produce about 100 cubic feet of gas. The 
Russian astatki and residuum also made excellent 
oil, one gallon producing more than 100 cubic feet 
of gas. Turning to vegetable and animal oils, he 
might instance palm oil and cocoanut, both of which 
yielded an excellent gas. The grease obtained in 
washing sheep’s wool in Australia as well as mutton 
fat and dripping produced a very strong gas at the 





rate of 100 to 120 cubic feet to the gallon. In short 
nearly all fats and heavy oils could be converted 
into gas by suitable appliances. 

One of the simplest of these was the Mansfield 
producer, such as was shown, which consisted of 
a cylindrical iron drum lined with firebrick. Inside 
of this was placed an iron retort into which the oil 
dripped from a suitable receptacle placed on the top 
of the producer. This retort is heated to a cherry- 
red by a fire ina grate below, the temperature being 
regulated by adjusting the draught by dampers and 
grids. This regulation of temperature to keep it 
uniform was very important. The top of the retort 
was covered by one end of a bonnet, which fitted 
into an annular dish filled with lead; as the tem- 
perature rose this lead melted and formed a seal for 
the joint between the bonnet and the retort, and at 
the same time indicated that the temperature was 
sufficiently high for the oil to be admitted to the 
retort. The oil is first vaporised in the pipe 
leading to the retort, where it got split up 
or decomposed into a gaseous mixture which 
passed through the bonnet to a standpipe of 
large diameter leading to a washer or hydraulic 
box, where it was thoroughly cleaned and cooled, 
afterwards passing to the gas-holder. Up to 
this point it was essential that the oil gas should 
only be subjected to as little pressure as possible, 
and to this end all passages were made of large 
dimensions, and the gas in the holder was under 
the pressure of only 1 in. of water. With this 
apparatus Scotch intermediate oil would produce 
about 100 cubic feet of gas per gallon, capable in a 
good engine of giving one brake horse-power per 
10 or 12 cubic feet. Taking the lower figure the 
fuel used would be about 1.15 lb. per brake horse- 
power per hour, and the cost 0.6d. per hour. 

The first oil gas plant used to drive gas engines 
on a large scale was at Langness Point, Isle of Man, 
where Mr. James Keith’s producer was used in con- 
junction with Crossley gas engines. In this pro- 
ducer the retorts were cast-iron receptacles, inside 
of which were placed shallow cast-iron gutters, into 
which the oil dripped and trickled down towards the 
hotter parts of the retort, where it was decomposed 
into gas, and led off through large passages to ke 
washed, cleansed, and cooled. A similar plant, but 
of somewhat larger size, has been supplied to the 
lighthouse station on Ailsa Craig for working the fog 
horns and signals there. Before use in the 
engine the oil-gas was mixed with air, in the pro- 
portion of 65 of the former to 35 of the latter, in 
order to bring it to about the same heating power 
per cubic foot as ordinary coal gas. In this appa- 
ratus 100 gallons of lighthouse paraffin oil produced 
about 10,000 cubic feet of rich gas. In this instance, 
owing partly to the isolation of the plant, the total 
cost is fairly high, running up to 1.16d. per actual 
horse-power. 

One of the best known producers was the Pintsch, 
which gave 78 to 80 cubic feet per gallon of oil. The 
calorific power was much higher than that of ordi- 
nary coal gas. This gas was not, however, much 
used for motive power purposes, as in this country 
coal was so cheap that the competition was rather 
between Dowson gas and ordinary steam than be- 
tween oil gas and this working agent. Indeed, whilst 
with Dowson gas a brake horse-power was got with 
about 1} lb. of coal, the best condensing steam 
engines used about 1? lb., and ordinary non-con- 
densing engines of small size on an average about 
8 lb. of coal per hour. 

Another oil gas producer which he might refer to 
was that of Mr. Thwaite. This consisted of a 
wrought-iron drum lined with fireclay, in the centre 
of which was placed an iron retort. Down the centre 
of this retort came a tube in which were fixed 
bafilers which deflected the oil as it was allowed 
to fall down this central tube. On its passage it 
was first vaporised, and on reaching the bottom of 
the central tube this vapour passed up the annular 
space between this central tube and the retort, 
which, being highly heated, converted it into a 
permanent gas. This gas was led off and cleansed 
in the usual way. 

Mr. Thwaite had also devised a producer in which 
ordinary producer gas was enriched by means of oil ; 
the gas thus produced was of about the same heat- 
ing power as ordinary coal gas, and could be used in 
a gas engine without necessitating any modification 
of its valve arrangement, such as was necessary 
when Dowson gas was used. The cost of the 
enriched gas was about 1s. 8d. per 1000 cubic feet, 
taking crude petroleum at 50s. a ton, and about 
2s. 6d. with oil at 70s. a ton. With a good gas 





engine using this gas, the cost is about jd. per 
effective horse-power per hour. 

Consequently it appeared that in this country, 
taking the present prices of coal and oil, the large 
oil gas plant and gas engine could not compete with 
the large steam engine and boiler, however handy 
and useful the small oil gas plant might be in places 
where coal was very high in price, or the work to 
be done intermittent. 





NOTES. 
WorkMEN IN SoutH WALES. 

In answer to a question by one of the labour 
members in the Legislative Assembly of New 
South Wales, who accused the Railway Commis- 
sioners of connivance at the sweating and under- 
payment of werkmen on a particular contract, a 
return was laid upon the table of the House of the 
actual wages paid to workmen for an eight-hour 
day, showing that out of a total of 689 men em- 
ployed. 375 were paid at the rate ef 7s. per day, 
159 at the rate of 7s. 6d. per day, 64 at the rate of 
8s. per day, 19 at the rate of 8s. 6d. per day, and 
72 at rates varying from 9s. to 15s. per day. The 
above may be taken as indicative of the general 
rate of wages paid for labour on all railway contracts 
throughout the colony. 


Frenco Rattway Fares. 

The fares for passengers and freights for goods 
on French railways are to be reduced from 20 to 30 
per cent. on the Ist of April next. Since 1871 a 
Government tax of 234 per cent. has been levied 
for carriage on railways. Prior to that it was 134 
per cent., and it is now to be reduced by 10 per 
cent., again making it what it was prior to 1871. 
This decrease means a loss of four millions to the 
State, but, on the other hand, the travelling public 
will be compensated by the reduction of fares. 
Moreover, the second-class fares are to be reduced 
by the railway companies 10 per cent. more, and 
the third-class fares 20 per cent. M. Felix Faure, 
in a report to the Chamber on the Bill, states that 
the net reduction under the new system will be 
9 per cent. for first, 12 per cent. for second, and 
22 per cent. for third-class passengers. The reduc- 
tion for goods will, according to the same authority, 
be from 36 to 44 percent. It is hoped that this 
will result in a development of railway travelling. 
The following gives some idea of the extent of the 
reductions : 

First Second Third 
Class. Class. Class. 
8. d. 8. d. 
For every 62 miles... 0104 1 4 
i Swe 1-9 2 8} 
Oe, Oo 210k 6 
ig TE ge i PS 
Of course, British passengers to Paris and the Con- 
tinent, vid French lines, will share in the decrease, 
the rates by the Dover and other routes having 
been reduced, and it is said that soon third-class 
passengers will be carried by the day mail trains. 


THe Lonpon, CHATHAM, AND Dover Raiiway. 
Travellers—especially habitual travellers—on the 
London, Chatham, and Dover Railway will be glad 
to learn that there is some prospect of an improve- 
ment in the working of that much abused (and we 
must admit justly abused) line. That the working 
of the train service has of late fallen into general 
confusion, has been due doubtless, to a large extent, 
to the illness of Mr. Cockburn, the late general traftic 
manager. His recent death has left this respon- 
sible position vacant, and it is with much satisfac- 
tion that we learn the post has been conferred on 
Mr. William Forbes, the nephew of Mr. James 
Staats Forbes, chairman of the line, and brother of 
Mr. Stanhope Forbes, A.R.A. Mr. William 
Forbes for some years has controlled, with much 
ability the very important Continental traftic 
of the London, Chatham, and Dover Railway. 
He has now a more difficult task before him, 
and he will have to work great reforms in the 
train services, the rolling stock, stations, and 
personnel, before he places the management on 
the same high level of efficiency to which he has 
brought the Continental traffic. As he will continue 
at the head of this latter department, the position 
will be no sinecure, and it would seem probable 
that for some time to come the delicate relations 
existing between the London, Chatham, and Dover, 
and their Continental railway connections, cannot 
be so closely watched, as it will be difficult for Mr. 
Forbes to devote so much attention to railway con- 
ferences and to other pressing business in Paris, 
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as has been his custom for some years past, 
greatly to the benefit of the Continental traftic of 
the railway. We shall watch the changes that may 
be expected on the London, Chatham, and Dover 
with much interest, and with full confidence in the 
energy and ability of the youngest general traffic 
manager on English lines. 


AN ENGINEER'S CATALOGUE. 


For many years past it has been the practice of 
American firms to issue as trade publications quite 
valuable treatises, often containing the results of 
extensive and costly experiments. We are glad to 
note that our own manufacturing engineers are now 
following ‘in chis path. Messrs. John Musgrave 
and Sons, Limited, of the Globe Iron Works, 
Bolton, having sent us a copy of their new cata- 
logue. This publication we find to be nothing less 
than a valuable and practical treatise on the steam 
engine, fully illustrated with examples from their 
own practice. Indeed, no better work could be 
placed in the hands of a mill manager, who though 
not an engineer himself, has often to make important 
decisions as to whether it will be advisable to replace 
old engines with new. This question of economy 
is raised at the very outset, and it is pointed out 
that the commercial economy of an engine often 
differs widely from its economy as considered from 
a purely scientific point of view, as, for example, it 
would be poor economy to put up an expensive 
Corliss compound engine in a sawmill where fuel 
may be had in unlimited quantities. But in the case 
of large cotton mills, engines that are economical 
in the use of steam will effect a considerable annual 
saving. The general conditions which tend towards 
such economy are laid down in simple and clear 
language, the effects of clearance, of initial condensa- 
tion, and of steam jackets being concisely stated. 
We may note in passing that Messrs. Musgrave do 
not believe in jacketing the low-pressure cylinder 
of a compound or triple-expansion engine. An- 
other feature, which is insisted on as important in 
mill engines, is regularity of running. Failures in 
this respect are, it is pointed out, more frequently 
due to an insufficiently heavy flywheel than to a 
bad governor. Later on the effects of inertia in 
modifying the pressure on the crankpin is discussed. 
Following this a large variety of engines erected by 
Messrs. Musgrave at various cotton mills, &c., are 
illustrated and described, the letter-press contain- 
ing details of their performances on trial, the 
figures being on the face of them extremely good. 
The latter portion of the book contains a descrip- 
tion of the Tabor indicator and a number of valu- 
able tables. In this connection we note, however, 
an implication that the hyperbolic curve is the 
proper form for the expansion line of a diagram. 
This view is, no d.ubt, common, but as Mr. 
Willans has pointed out, is erroneous. To the 
general get-up of the volume too high praise can- 
not be given. It is excellently printed on toned 
paper, and the numerous engravings are of the first 
order of merit. 


Tue ATLANTIC PASSENGER TRAFFIC. 


The returns just issued of passengers landed 
at New York from the Continental and British 
steamers indicates a considerable increase on the 
previous year, first-class passengers numbering 
105,023—equal to an increase of 5.9 per cent., 
or 5845. This total includes second or interme- 
diate cabin passengers. The voyagers in the steer- 
age show a greater increase, the total having been 
445,290, an addition of 73,697, or nearly 20 per 
cent. The North German Lloyd head the list so 
far as cabin passengers are concerned. They send 
in the season three steamers per week. They 
carried 16,629 cabin passengers, a large proportion 
Joining the steamers at Southampton, and 68,239 
steerage voyagers from Bremen. This, it is sur- 
prising to note, is exactly the same number of 
cabin passengers carried in the previous year, and 
the steerage shows an increase of 464. The 
opposition of the Hamburg-American has told 
against them, as from Hamburg this company has 
taken nearly one-third more than in the previous 
year, 11,016 cabin and 75,835 steerage, many 
of the former boarding the steamer at Southampton. 
Of the Liverpool lines the Cunard still hold a first 
position, having carried 14,760 in the cabins and 
27,341 in the steerage. The White Star Line 


make a good second, with 13,193 cabin and 36,502 
steerage. The Inman have even a larger increase, 
due probably to the fact that the City of Paris was 
running last year and not in 1890. The cabin 








passengers numbered 11,925 and the steerage 
26,111, the totals of the Guion Line being 6666 and 
17,300 respectively. Taking the cabin returns we 
find the increase on the White Star line about 9.3 
per cent., on the Inman 29 per cent., on Guion 
13.3 per cent., and on the steerage the increase on 
Cunard is 25 per cent., White Star 64 per cent., 
Inman 8 8 per cent., and Guion 15 percent. The 
Glasgow lines have carried a larger number of passen- 
gers, which is due entirely to the placing of the City of 
Rome on the Clyde and New York route instead of 
the Merseyand New York run. The most imporiant 
of the Continental lines have more or less increased 
the number of passengers carried. The French 
Transatlantic Company have carried from Havre 
8662 cabin and 25,842 steerage, increases of 150 and 
830 respectively. The Red Star Line from Antwerp 
have a distinctly larger increase—490 cabin and 
8600 steerage passengers, the totals being 5504 and 
35,870 respectively. The great increase in the 
steerage traffic has indeed been largely absorbed by 
the Continental lines, as the following shows : 


1890. 1891. 
Cabin. Steerage. Cabin. Steerage. 
From Britain... 54,971 119,679 56,124 133,009 
»,  Huropean 
ets. ... .. 43,912 248,109 47,809 309,536 
Miscellaneous... 306 3,805 1,090 2,745 


The percentage of increase on cabin passengers from 
Britain is 1.85 per cent., from Continental ports 
about 9 per cent., on steerage passengers 11 and 20 
per cent. respectively. In view of the controversy 
as to the merits of Southampton and Liverpool as 
ports for Transatlantic traffic, it may be mentioned 


that the steamers touching at the Hampshire ports | or 


carried 27,645 cabin passengers, an increase of 
about 10 per cent. ; but there is no information as 
to the number taken on board at Southampton ; 
while the Liverpool lines carried 46,545 cabin 
passengers, an increase of 9? per cent. Each 
Liverpool steamer, on an average, carries more 
passengers than the Southampton steamers, even 
from Bremen or Hamburg. 





CIRCULAR SAW WITH DIAMOND TEETH 
FOR SAWING STONE, MARBLE, AND 
GRANITE. 

To THE EpiTroR OF ENGINEERING. 

Sir,—Permit me to correct a slight inaccuracy which 
wae into your paragraph re above in your issue of the 
11th inst., page 323. 

The discs containing the diamonds are not secured in 
place by tin solder, but are inserted red-hot in an openin 
in the periphery of the blade, which is also red-hot, an 
welded together ; the objectionable features of soldering 
or brazing being entirely obviated. A firm and perma- 
nent setting is secured and the method adopted also serves 
as a test against which false or inferior diamonds are not 


proof. ; 

It will no doubt be interesting to your readers to know 
that this system is now cutting materials on which all 
previous attempts have failed, and has been adopted by 
several firms, and I am just about to erect a machine 
with a blade 7 ft. 3 in. in diameter to saw a stone 3 ft. deep, 
8 ft. 3 in. long, and 6 ft. 6 in. wide, for Messrs. William 
Thornton and Sons, builders and contractors, Liverpool. 
The machines are constructed in several sizes, and on a 
somewhat similar principle to ordinary circular sawing 
machines for wood, with the exception that the saw blade 
is over the block to be sawn, and that the teeth are dia- 
monds. 

The method of fixing or setting the diamonds is de- 
scribed above, and the saw being circular, and coming 
in contact with the block in one direction only, reduces 
the wear and tear to a minimum. The amount of de- 
preciation and repair does not exceed 10 per cent. on the 
first cost. 

The sawing speed is from 20 to 50 times quicker than 
that of any other method, and blocks can be cut into 
slabs, &c. (from 4in. thick and upwards), almost with 
the same facility as timber with an ordinary circular saw. 
The machine will ‘‘rebate,” ‘‘notch,” and ‘‘ bevel,” 
‘* chamfer,” and cut, &c., at an angle, and the sawn sur- 
faces are perfectly eo and square, 

No abrasive material is required, such as sand, steel 
shot, diamond grit, &c.; waste in cutting is reduced to 
the lowest possible minimum—10 per cent. of material is 
saved. Yours truly, 


ro J. T. PEARSON, 
Burnley, Lancs., March 15, 1892. W. J. 








SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Epiror of ENGINEERING. 

Srr,—Professor Unwin accuses me of doing a prepos- 
terous thing when applying his formula Hewes Ae ie cal- 
culating the sizes of pulleys for transmission cables to 
finding the sizes of crane barrels. Let us see how his 
formula is arrived at. First, we are told that in the case 
of telodynamic transmissions the cable is subjected. to 
three kinds of straining actions, viz.: 1. A direct longi- 
tudinal pull due to several forces specified below. 2. A 
tension and compression due to the bending of the cable 
round the pulley. 3, A tension due to the centrifugal 








force. The direct longitudinal tension is made up of three 
items, ¢.¢., (1) the initial tightness with which the cable 
is strained between its supports (in case of crane ropes 
this item is nit) ; (2) a tension due to the weight of the 
cable (in the case of a crane rope this item may be neg- 
lected) ; and (3) a tension due to the work to be trans- 
mitted by the cable (in the case of a crane rore the load 
to be hoisted). The stress due to the centrifugal force, 
we are told, is sometimes left out of consideration even 
in the case of transmission cables moving at high speed ; 
it does not exist at all in the case of crane ropes. The 
next thing the professor proceeds to dois to tind the stress 
under each separate head, to add up all the stresses thus 
found for the stretched side of the cable, and so find the 
maximum longitudinal tensile stress for a given value of 
the limiting stress for pulleys of given radii. The result 
he arrives at is that the direct longitudinal tersile stress 
is a maximum when 


Radius of pulley _ 3 x modulus of elasticity 
Diameter of wire 4 x limiting stress ~ 


Now the only thing I did was to tell your readers that 
although the professor’s formula was given for iron cables 
used in telodynamic transmission, the proportion on the 
left must hold good for other cables or ropes too so 
long as the proportion on the right-hand side of the equa- 
tion remain thesame. Surely there is nothing preposterous 
in this. If there be anything will Professor Unwin kindly 
point out the flaw in the argument ? 

I admit that in my “arithmetical calculation” I have 
—unintentionally—overstated my case, and for this I beg 
to offer my apology. I ought to have added that as the 
stress calculated 2 the formula exceeded the elastic 
limit of the material, the chosen modulus of elasticity no 
longer held good, and the stress was to be calculated by 
some other means. As Saint Venant’s formula is rather 
complicated may I suggest the following simple method ? 
If a wire of .036 in. in diameter is coiled round a barrel of 
5.7 in. in diameter the length of the neutral fibre is 
17.90 in., and the extension of the stretched fibre .113 in., 
3 ~~ = .63 in. per 100 in. of the wire. From 
Mr. Biggart’s Table IV. we find by interpolation that in 
order to produce the same extension of the wire by direct 
pull a load of 178 lb. is required, representing a stress of 
about 80 tons. This will be the stress in the outer fibre, 
and not 92.63 tons as found by the formula. 

Having thus made the necessary correction may I now 
restate my case? To lift a weight by a hand-power 
crane (or ewt. with return block) of 15 cwt. am 
recommended a 1}-in. rope with a breaking weight of 
6.8 tons, thus giving, I am told, a factor of safety of 9. 
But when finding fault with the size of the barrel I come 
in conflict with the ropemakers who first recommended a 
barrel of 5.7 in. in diameter, which—without any load— 
would strain the rope to about 80 tons per square inch. 
Since I have started this discussion they recommend me 
to make the diameter of the barrel 


D = 10,000 6°, that is 12.96, or say 13 in. 


But according to Professor Unwin’s formula a barrel of 
this size would strain the wire to over 40 tons per square 
inch, and if the rope were loaded with its 15 cwt. this 
would add another 10 tons or more to the stress in the 
tension fibre, and instead of there being a factor of safety 
of 9 the rope would be strained with more than one-half 
of its breaking weight. Even if increasing the size of 
the barrel to 16 in. there would be a stress of about 33 
tons due to bending, plus about 10 tons due to load, and 
I have to content myself with a factor of safety of about 
2 instead of the coveted 9. 

Mr. Smith says that a No. 20 B.W.G. wire will not 
make a 1}-in. rope. He must settle this point with Mr. 
Biggart, who, in his paper so often referred to, states 
that his 1j-in. ropes (some of them supplied by Mr. 
Smith’s own firm) were made of No. 20 B.W.G. wire. 

Mr. Smith further states that his first formula was 
only intended to give the absolute minimum diameter of 
barrel under the most favourable conditions. Can the 
conditions be at all more favourable for the rope than in 
the case of a slowly ay | hand-power crane? If yes 
perhaps Mr. Smith will kindly enlighten us on this 
point. In the mean time I note that all diameters have 
- nee than .25 per cent. for ropes of Classes D, 

, and F. 

I am also asked how the material and lay of the rope 
can affect the diameter of the pulley. Surely it makes 
all the difference whether the wire is of crucible steel 
having a tensile strength of 102 tons, and an elasticity of 
33,000,000 lb., or whether it is made of Bessemer iron 
breaking with 46 tons to the square inch and having a 
modulus of only 22,400,000 Ib. 

I must refer Mr. Smith again to Mr. Biggart’s paper 
to show how the lay affects the life of a rope. 

As Mr. Smith knows the practice of the best crane- 
makers, perhaps he will kindly publish some figures 
about it. 

One more word, and this an apology to ‘‘ A. K. C.” for 
having misled him. I have now shown him how to 
calculate the stress on his fencing wire. 

March 15, 1892. 





HaAwseEr. 





SUPERHEATED STEAM. 
To THe Epiror or ENGINEERING. 

S1r,—Lord Rayleigh, in Nature, page 438, rebuts my 
objection to the statement regarding the efficiency of a 
vapour engine in which pure water is replaced by a saline 
solution, pointing out ‘‘that Maxwell’s exposition of 
Carnot’s engine applies without the change of a single 
word, whether the substance in the cylinder be water, 
mercury, or an aqueous solution of chloride of calcium.” 
The latter italics are mine. In the statement objected to 
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by me the aqueous solution of chloride of calcium was in the 
boiler, and what was in the cylinder was superheated steam, 
which is not included in the above list, so that the appli- 
cation of Maxwell’s exposition is somewhat difficult. The 
greater part of the fresh water supplied to passengers in 
steamships is now produced by condensing the super- 
heated vapour of a saline solution, and the culinary expe- 
rience is that the substance which was in solution has all 
been left in the boiler. My contention therefore still 
stands—the saline mixture is not the working substance, 
and Carnot’s law refers to the working substance only, 
and not to anything left in the boiler. 

‘*Tn eachcase there is adefinite relation between pressure 
and temperature.” This is evidently merely a slipof thepen, 
the writer having for the moment forgotten that he was 
dealing with superheated steam, for which there is not a 
definite relation between pressure and temperature. The 
condition of superheated steam is completely defined when 
both temperature and pressure are given, but pressure is 
here a.function of temperature and something else, and 
temperature is here a function of pressure and something 
else. That something else may be volume or it may be 
energy, or preferably it may be entropy, but it must be 
something which cannot be predicated from pressure 
alone or from temperature alone. 

‘*(So far as the substance is concerned) all that is 
necessary for the reversible operation of the engine is 
that the various parts of the working substance should 
be in equilibrium with one another throughout.” No, 
for, in addition, it is necessary that the working sub- 
stance should have only one pressure consistent with any 
oven temperature. For this reason, superheated steam, 

owever it may have been produced, can never be the 
working substance in a Carnot’s engine. In the reverse 
cycle, when the steam is raised from a saline solution 
from the beginning of the higher isothermal, the pressure 
would go on increasing until it became that due to 
saturated steam at the temperature of the superheat. 
This might be double the maximum pressure in the 
original cycle. 

‘*The various parts of the working substance should 
be in equilibrium with one another throughout.” The 
writer seems to say that the steam of a saline solution is 
a stable saturated vapour. It is H,O at agiven pressure 
and temperature, and the condition of the substance is 
by this definition completely determined, and there is no 
alternative, but itis not stable. Say that the steam space 
of the boiler is increased by adding a vertical cylinder 
alongside the boiler, open to it; on the bottom of that 
vessel the steam might condense pure water, and the tem- 
aap pe of the steam immediately over this water would 

that of saturated vapour at the same temperature, and 
from there all through the steam space, to the surface 
of the saline solution in the boiler, the temperature would 
increase and all would have the same pressure. There 
would be mechanical equilibrium but not thermal equi- 
librium. 

**At the upper limit all the heat is received at the 
higher point of temperature,” but just as it would be if 
the evaporation were from a film of water upon a nearly 
bare combustion chamber crown. The plate is left in the 
boiler and so is the salt, and in neither case would the 
steam exhibit ‘‘a state of things strongly contrasted 
with that which obtains when the vapour rising from 
pure water is afterwards superheated.” I have stated in 
my previous letter that the heat of evaporation is all 
received at identically the same temperatures as when it 
is raised from pure water at the same pressure, and the 
contrast is only as strong as that between occult and 
obvious. I have now shown that the vapours must be 
identical from either beginning, and unless each carried 
a certificate of birth Ido not now see how it would be 
possible to tell one from the other. 


J. MACFARLANE GRAY, 
London, March 12, 1892. 


To THE EpiToR OF ENGINEERING. 

Srr,—The specific heat of a substance is usually re- 
garded as that quantity of heat required to raise the tem- 
perature of unit mass 1 deg. If I understand Mr. Gray 
aright he looks upon unit weight of saturated steam as 
being composed of x gasene + 1-2 aquene (gasene and 
aquene are Mr. Gray’s terms for ideal steam gas and ideal 
water respectively, and as might be expec his gasene 
and aquene have very unusual properties). His specific 


heat at constant pressure ——2 = x= .38976 x is 
™ 


7 
17.9598 
the heat absorbed in ae oe temperature of the 


gasene of the mixture only. 1ere must, I imagine, be 
a temperature when 2, ‘the fraction which p vis, of what 
p v would be at the same temperature if perfect gas,” be- 
comes equal to unity, and then I apprehend the specific 
heat becomes .38976 for all higher temperatures. Indeed 
I gather that the specific heats of both gasene and aquene 
are really constant at all temperatures, when the mass is 
entirely in one state or the other. 

The heat absorbed in converting 1 Ib. of saturated steam 
into gasene would, I imagine, be the sum of two quan- 
tities, one being the heat absorbed in increasing the tem- 
perature of x gasene, with x increasing, and the other, 
the heat absorbed in converting 1—2 aquene into gasene., 

Mr. Gray’s second equation (« +0 <*) giving the 

m dé 
specific heat at constant pressure ‘‘as commonly under- 
stood” would give results, I think, much too small at 
temperatures close to saturation point, especially at high- 
pressures. 

Mr. Gray is no doubt aware that others besides Reg- 
nault have found much higher values than .389 for the 
specific heat of steam gas at high temperatures. 

Mr. Gray tells us that saturated steam cannot exist 
at 500 deg. C., and I see in his paper he takes 415 





deg. C. for the critical temperature. Cagniard Latour’s 
experiment, on which this assumption is founded, was a 
very crude experiment, and the water had a space to 
expand into of about three times its own volume. Had 
the space above the water been less, would not the tem- 
perature have been higher? I fancy the critical tempera- 
ture, when carefully determined, will be appreciably 
above 500 deg. C. 

The 11,000 dég. C. in my letter should have been 
1100 deg. C. our obedient servant, 

W. H. Norrucorr. 
Hatcham Iron Works, March 16, 1892. 





CYLINDER CONDENSATION. 
To THE Eprtor oF ENGINEERING. 

Sir,—I am pleased to find that my letter has been the 
means of opening a discussion = the above subject. 

I cannot, however, indorse Mr. Bodmer’s statement 
that the condensing effect of clearance surfaces have 
received a great amount of attention at the hands of 
experimentalists. It is true Colonel English made some 
experiments with the chief object of determining the 
amount of condensation due to the clearance surfaces ; 
but as far as I know they are the only experiments of the 
kind recorded. 

Experiments have also been made from time to time in 
order to determine the amount of condensation in both 
jacketed and unjacketed cylinders, but I believe few, if 
any, with the object of testing the relative condensation 
with jacketed and unjacketed cylinder ends. If Mr. 
Bodmer will refer me to the records of any such experi- 
ments I shall be much obliged. 

After perusing the results of several experiments, I am 
led to the conclusion that initial condensation increases 
with the increase of the expansion ratio, when the initial 
pressure and exhaust temperatureremain constant; because 
the increase of clearance surface per pound of steam ad- 
mitted is nearly proportional to the ratio expansion, and 
the action of the cylinder metal is proportioned to the fall 
of temperature during expansion. Colonel English’s ex- 
periments also point to the conclusion that the temperature 
of steam at exhaust has but little influence on condensa- 
tion, also that initial pressure and expansion ratio being 
constant the amount of condensation does not vary toa 
great extent. 

Perhaps Mr. Bodmer will enlighten me as to the pre- 
mises by which he arrives at an opposite conclusion, viz., 
that the expansion ratio has practically no influence on 
the amount of condensation per stroke. 

Before cut-off, steam condensed is replaced by fresh 
steam admitted, and the total weight of steam consumed 
per stroke is obtained by multiplying the weight of dry 
steam by 
C loger 

a JN’ 

which is the formula laid down by Professor Cotterill in 
his book on the ‘Steam Engine.” Thus if W be the 
weight of dry steam required to fill the space swept by 
the piston, ay the clearance space, then the weight of 
me oh actually required taking condensation into account 
wi 


1+ 


W 4 W(C log er) 
d JN 
and the weight of steam condensed will be 
W (C log er) 
d JN 
Where r = ratio of expansion. 
d = diameter of cylinder in feet. 
N = number of revolutions per minute. 
C is a constant. derived from experiment for non- 
jacketed cylinders. 
For condensing engines of Corliss type with small clear- 
ances, 3.7. 
Non-condensing ditto, C = 3.4. 
Slide valve condensing engines, C = 7.5. 
Pa non-condensing —. C=5to6. 


ours truly, 
March 14, 1892. GEORGE ADAMS, 





THe Juntion Enoineertnc Socrery.—On Thursday 
afternoon, 10th inst., a large party of members were by 
the kindness of the managers of the Orient Steam Navi- 
oie Company enabled to visit their Royal mail steamer 

phir lying in the Tilbury Docks. The vessel was built 
and engined by Messrs. R. Napier and Sons, Glasgow, 
and is the first twin-screw steamer running between 
England and Australia. Her length is 482 ft.; breadth, 
534 ft. ; depth, 37 ft.; and at 244 ft. draught her displace- 
ment is 10,600 tons. The screws are tioten by inde- 
eee sets of triple-expansion engines, their cylinders 

ing 34 in. 51} in., and 85 in. in diameter by 54 in. stroke. 
At 102 revolutions per minute a s of 18? knots was 
obtained on the measured mile; the average speed is 16 
knots with 7200 indicated horse-power, the maximum 
indicated horse-power being 9500. Seven boilers 18 ft. in 
diameter supply steam at 160 lb. pressure, and sufficient 
coal can be carried for steaming 14,000 miles at a speed of 
18 knots if necessary. The party were shown all over the 
vessel through the several classes of accommodation, and 
noticed the remarkably complete and elaborate character 
of their fittings ; 230 first-class, 142 second-class, and 520 
steerage ngers can be conveyed. The visit taking 
place as it did on the eve of the vessel’s sailing, active 
preparations which were in hand for departure rendered 
the inspection of the machinery necessarily a matter of 
some difficulty. At the conclusion the members were 
entertained by the managers in the dining saloon, and 
Mr. P. J. Waldram expressed acknowledgments for all 
that had been arranged for the reception of the Society. 


| the circumstances o 





THOMSON-HOUSTON ELECTRIC HOIST. 

On page 363 we illustrate a Thomson-Houston 
electric hoist now being shown by Messrs. Laing, 
Wharton, and Down, at the Electric Exhibition, 
Crystal Palace. The drum and lifting part of the 
apparatus was furnished by the Lidgerwood Manufac- 
turing Company, of New York. The hoist is double 
geared, the intermediate gears having cut teeth. In 
addition to the powerful brake fitted to the drum, a 
magnetic brake is used to absorb the momentum of the 
armature in the act of slowing down. The speed of 
reduction between the armature and drum is 32.3 to 1. 

At the normal voltage the armature makes 700 re- 
volutions per minute. At this speed the efficiency of 
the apparatus, that is, the ratio of the energy at the 
brushes to work done, is 70 per cent. The motor is 
reversible, the reversing switch being operated from 
one of the hand levers. Of the other levers, one of 
them operates the brake and another the rheostat. 
This is arranged in circular form, and enables resist- 
ance to be put into and out of the motor circuit as 
required, according to the speed at which the motor 
is run. 





INDUSTRIAL NOTES. 

Tue twelfth day of March, 1892, will long be re- 
membered as the date upon which commenced what 
has been called by some, the new ‘‘experiment”’ in 
economic warfare, by the almost total stoppage of 
production in one of the most essential articles of 
daily use, not only for domestic, but for all manufac- 
turing purposes. For more than a month past the 
. have been threatened with this stoppage. At 

rst it was regarded more or less as-an idle threat ; 
then a certain amount of uneasiness and anxiety pre- 
vailed, which subsequently increased to a panic. This 
panic lined the pockets of colliery owners and of mer- 
chants, but did not add one penny per ton to the earn- 
ings of the miners; yet the latter are altogether 
responsible for the suffering and privation which has 
resulted from their action. They are also responsible 
for the paralysis of trade and industry which has fol- 
lowed in its train. The leaders must bear the blame, 
whether or not they reap any advantage from the 
resolution at which they arrived. In the House of 
Commons there are five representatives of the mining 
population, representing four distinctive associations. 
Of the five representatives four are distinctly averse 
to the policy of the National Federation of Miners, 
namely, Mr. Thomas Burt and Mr. Charles Fenwick, 
of the Northumberland Miners’ Association; Mr. 
John Wilson, of the Durham Miners’ Association ; and 
Mr. W. Abraham, of the South Wales Federation of 
Miners. Mr. Benjamin Pickard, the president of the 
Miners’ National Federation, alone not only defends 
and supports the policy of ‘‘ stoppage,” but he helped 
to promote it. As a matter of policy, therefore, the 
action of the miners is condemned by four-fifths of 
the most representative men that the miners have 
selected as their trusted spokesmen. The final verdict 
upon that policy has yet to be delivered. The appeal 
is to the High Court of the Nation ; the appellants in 
this case are the consumers—the miners are defen- 
dants; it is for the latter to prove that the acts com- 
plained of were economically lawful, and that they 
were for the public benefit, or justifiable on the 
grounds of being defensive action. 

The position of the Durham miners is altogether dif- 
ferent to that of the National Federation. In Durham the 
coalowners gave notices of a reduction in wages of 10 

er cent. A vote was taken thereupon and the men 
ecided against the acceptance of the reduction. The 
employers modified their proposal into an immediate 
total reduction of 74 per cent., or 5 per cent. now, 
and 5 per cent. in May next. This proposal was also 
rejected by the men by a very large majority. The 
officials of the union placed before the men various 
alternative questions with the view of averting a stop- 
page of the pits, one being that the whole matter 
should be left to the officials to negotiate the best 
terms they could. But all other questions were 
merged into the one question of reduction or no reduc- 
tion in wages, resistance to any reduction being dis- 
tinctively carried by an overwhelming majority. The 
issues in this case were plain and definite, and the 
answer was decisive. The policy or wisdom of the de- 
cision is not here called in question one way or the 
other ; that is a matter for the two parties to the con- 
test to settle among themselves, having regard to all 
P the case, the conditions of trade, 

local needs and requirements, and the state of the 
market for the particular commodity. In all the dis- 
tricts connected with the federation of miners no such 
question arose except in Monmouthshire, where the 
men subsequently fell in with the arrangement made 
under the sliding scale in South Wales, and in the 
Forest. of Dean where notices of a reduction were 
given. The stoppage of the pits is said to be an ex- 
dient to prevent notices of reductions being given ; 
ut in reality the proposal was originally made with 
the object of controlling prices, which is a very dif- 
ferent thing. If the miners are right in their con- 
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tention then the boot and shoemakers have a right to 
dictate to the retailer what prices he shall charge to 
his customers, and so of all other traders in all other 
commodities, including food and drinks as well as 
fuel. It is indeed a new departure, or rather it is a 
return to the restrictive policy of the earlier guilds, 
when they endeavoured to make every trade a close 
monopoly. 





The monthly report of the Amalgamated Society of 
Engineers for March makes little reference to the 
dispute at Newcastle between their members and 
those of the Plumbers’ Society, except in the return 
of members unemployed. From these returns it 
appears that 2264 members are out of work in New- 
castle and Gateshead, 219 at Shields, and nearly 1000 
in other places. So that there are over 3000 engineers 
on donation, in addition to those in receipt of strike 
pay, about 1700 members. No remarks are made in 
the report to the causes of the dispute or its aspects 
at the date of issue, except as regards the various 
attempts at a settlement, and the probability of some 
modus vivendi being arrived at in the near future. The 
total number of members on donation benefit was 
5979, costing 2789/., while the cost of contingent 
benefit in February was 3048/. The number on the 
sick list was 2177, and on superannuation 2031 ; the 
total on benefit, exclusive of strike pay, was 10,187, 
costing 4613/.,in addition to the 3048/. dispute pay. 
The total number of members was 71,580. The 
members have carried a ‘‘ contingent levy” of 1s. 
by a majority of 13,324 votes. Later returns than 
those published last week show that Mr. Anderson 
headed the pole for the post of general secretary, Mr. 
Mann being a close second at that date, but the returns 
of the two committees do not agree. Voting papers 
are now out for the post of assistant secretary, ren- 
dered vacant by the death of Mr. John Wilson. The 
case of Mr. William Morton is referred to in the report, 
of whom some have expressed the opinion that he was 
not sufficiently relieved after having been declared to 
have so suffered in his eyesight as to require glasses 
for use at his work. The report shows that he has | 
been paid 150/, 2s. up to date in various benefits, | 








the society having paid under that one rule some 
55,000/., an example of the value of such provision. 





The condition of the engineering trade in America 
at the date of the last report was dull generally, but 
it was thought to be only a temporary dulness, as 
there was no over-production, and all the crops were 

ood. In Australia, on the contrary, the dulness had 
pbc me into bad trade, in nearly the whole of the 
Australian colonies, with very little prospects of re- 
newed activity. The more recent telegrams from 
Australia show that trade has become worse, the 
unemployed having largely increased, and the demand 
for public works or relief has been general in several 
important localities. 





The Ironfounders’ Report for March states that tne 
‘iron trade is in a state of inaction, and the outlook 
is not all that could be desired. Engineers and iron- 
founders are reported to be slacker than they were a 
month ago, and altogether the labour market is in an 
uncertain state.” In proof of this the report points 
to the increased number of unemployed, though the 
reported increase was only 33, and 42 on other similar 
benefit. On theother hand there were no members on 
dispute pay, and there was a decrease on the sick list 
of 83. On the whole there were 2285 in receipt of 
benefit, or fewer than last month by six. The state of 
trade returns for the various districts show that in 67 
places, employing 7646 members, trade was from good 
to slack and dull, as against 70 places, employing 
8595 members, last month. On the other hand, trade 
was very slack to very bad in 50 places, employing 
7636 members, as against 47 places, employing 6679 
members last month. The depression is only manifest in 
three extra places, but the number of members affected 
shows an increase of 957 members. The total number 
of members was 15,282, the total funds in hand 
51,806/., there being a decrease in the latter of 546/. 
The weekly expenditure was 773/. 10s. 4d. per week, 
or ls. 04d. per member. With respect to the number 
out of work, the report says: ‘‘ Had it not been for 
the unfortunate dispute on the Tyne and neighbour- 


hood the number of members out of work would not | 
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have been so great.” The attitude of this union is 
understood to be opposed to the dispute with the 
plumbers at Newcastle. 





The Report of the Ironmoulders of Scotland for March 
‘* points to a fair continuance of good trade” with that 
branch of industry. There was an increase of working 
members to the number of 40 over last month. The 
total unemployed was 663 members, but of these only 
493 were entitled to benefit, out of a total of 6083. At 
Greenock and Dumbarton only four in each place were 
out of work ; in all the other districts the proportions 
were fairly relative to the number of members. The 
society has over 30,611/. in hand, the balance increasing 
last month by 609/. If the coal crisis does not greatly 
affect trade in Scotland there seems to be a prospect 
of a busy spring in the iron and steel industries. 


The outlook of trade in the Lancashire districts, as 
regards the engineering and cognate industries, is far 
from being encouraging, The general tendency ap- 
pears to be in the direction of a decided slackening in 
the activity hitherto tolerably well maintained, even 
in those branches which had kept ahead of the others, 
such as machine tool making, locomotive and stationary 
engine building ; the work on hand in those branches 
is being completed, while the new orders afford no 
prospect of such an amount of work as will replace the 
old contracts. The chief exception to this rule is in 
the case of boilermakers, in which department a fair 
amount of new work is being obtained. The iron 
trade is in a very depressed condition generally, the 
business coming forward being extremely small in 
most cases. This is equally true as regards manufac- 
tured iron. The effects of the coal crivis are very dis- 
tinctly being felt in many of the large centres. At 
Bolton the Soho Iron Works, the Pheenix Boiler Works, 
and other works closed at the end of last week, throw- 
ing some 2000 workmen idle. But the full effect of the 
stoppage at the pits will only be felt after some days’ 
idleness on the part of the miners, when the supplies 
on hand have been exhausted. It appears that the 


Miners’ Federation of Lancashire have resolved only 
to ‘‘play a week,” and then to work five days per 



































































364 





ENGINEERING. 


[Marcu 18, 1892. 








week only. This may be reassuring to some extent, 
but newer difficulties may arise to prevent the re- 
starting on the same terms. 


In the Birmingham district trade had not been 
seriously hampered by the proposed stoppage, nor was 
it anticipated that it would be, as the South Stafford- 
shire men will remain at work. Short time is, how- 
ever, resorted to in order to economise fuel. The 
output of finished iron has diminished, but enough is 
produced to meet present demands. The market is 
described as uncertain, inquiries numerous enough, 
but little actual business done, and that, for the most 
part, only from hand to mouth. What the effect of 
the stoppage will be after a week’s experience is a 
matter of speculation, but that the supplies of fuel will 
run short is certain, inasmuch as there will be large 
demands in all parts of the Midland districts. 





In the Sheffield and Rotherham district there are 
indications of a serious disturbance of trade by reason 
of the coal crisis, in a large number of the local indus- 
tries, large and small. It appears that the stocks on 
hand are altogether insufficient for daily consumption 
even for a single week, and consumers refuse generally, 
except under great pressure of circumstances, to pay 
the enhanced prices demanded by the merchants and 
coalowners. he refusal to pay the higher prices had 
the effect of reducing them towards the close of last 
week, but even then the price of manufacturing fuel 
had gone up 4s. per ton, which is a large increase in 
the face of lower prices for the manufactured articles. 
Even apart from the coal crisis there was depression 
in some of the local industries, for example the electro- 
plate trades were on short time in many instances, and 
the cutlery trades were not at all prosperous, The 
conditions of trade all round are not so good as they 
were this time last year, for the adverse tariffs are 
producing 4 bad effect in reducing the volume of trade, 
while prices have a downward tendency. The new 
markets are not as yet proving as remunerative as the 
older markets for the same kind of goods. Some of 
the Sheffield works closed ere the end of last week in 
consequence of the scarcity and high — of fuel, and 
in the prospect of greater scarcity and higher prices. 


The first indication of the probable intention to re- 
duce wages has occurred in the stove grate trade, in 
which several disputes have occurred. At Messrs. 
Green’s Works at Kcclesfield forty of the fitters struck 
work against a reduction, but it appears that some 
fifty moulders remained at work at reduced wages. 
A general stoppage is said to have been threatened in 
the trade in order to resist a 10 per cent. reduction in 
the men’s wages. It is feared that this is but the pre- 
cursor to other reductions, in other branches of trade. 
Singularly enough the strike in the same branch of 
industry at Openshaw, near Manchester, is not yet 
settled, the men having been on strike for over eight 
months, At Warrington also a dispute has taken 
place, which the local Trades Council has endeavoured 
to settle, 





In the Cleveland district an important official con- 
nected with the labour associations of the locality says, 
‘*The trade outlook is as bad as bad can be.” As 
stated in last week’s ENGINEERING, the great steel 
works of Messrs. Bolckow, Vaughan, and Co., at 
Eston, were at a standstill, not so much from lack of 
work, as in consequence of the coal crisis. The closing 
of these works has been followed by the closing of the 
other works of the firm at Middlesbrough, where some 
1000 men, engineers and other mechanics and work- 
men, are employed. The strike of the Durham miners 
has intensified the anxiety and added to the distress, 
Steps were taken to damp down furnaces that were 
still at work, and it is estimated that at least 70 out of 
the 83 in blast will be thrown idle. To make matters 
worse some 10,000 ironstone miners will be thrown out 
of employment by reason of the stagnation in the iron 
trade consequent upon the crisis in the coal trade, It 
is estimated that quite 20,000 persons will suffer more 
or less privation in the Cleveland district alone by the 
stoppage of works in connection with the iron and 
steel trades and cognate industries, and in connec- 
tion with mining operations and quarries. A feeble 
attempt is being made to deal with the distress 
in the locality by the labour organisations, the Cleve- 
land Miners’ Association having voted 100/. for that 
purpose to commence with. The:r are appealing to 
the royalty owners, mineowners, and others for assist- 
ance in the matter. At the recent County Council 
election the secretary of the Cleveland miners and the 
other labour candidate were defeated by two to one, 
though their two opponents scarcely addressed a meet- 
ing of the electors. The finished iron and steel trades 
of Middlesbrough and the other districts are thrown 
into nearly as bad a state as the manufactured iron and 
steel trades, all the branches being nearly powerless 
to avert the stoppage of all the local industries de- 
pendent upon the plentiful supply of fuel. There is a 
good deal of work still on hand in the locality if things 
were more settled, though new orders of any weight 








are not being placed. As to prices the quotations at 
pe are of such a character that they ‘attract few 

uyers, all waiting to see the result of the stoppage of 
the coal pits. 





The engineers’ dispute at Newcastle-on-Tyne with 
respect to the particular line of demarcation between 
the work to be alloted to, and done by, plumbers and 
engineers respectively, has had no redeeming feature 
from first to last. The strike itself was a huge blunder; 
the bungling negotiations for a settlement have been 
even worse. The leaders seem absolutely to have lost 
their heads, The employers have met the representa- 
tives of the strikers, and many hours were spent 
in fruitless discussion, all to no purpose. The result 
of the interview at the end of last week was that the 
employers left the two bodies to settle their own 
differences in their own way, but they insisted that 
they shall have a voice in the final arrangement to be 
made, If the men had offered to submit the whole 
case to impartial arbitration only a week ago, no such 
conditions would have been urged. There are, it ap- 
pears, between 9000 and 10,000 men directly affected 
by the strike in the district, and some 10,000 more are 
out of work as a consequence of that action. The 
distress in the Tyne district is so widespread and 
acute that the Mayor of Newcastle has opened a relief 
fund for its alleviation. At the inaugural meeting 
the sheriff severely criticised the conduct of the engi- 
neers, and his strictures are generally indorsed by the 
workmen themselves, outside the ranks of those re- 
sponsible for the deadlock that has taken place. The 
whole trade of the district seems to have come almost to 
a standstill in many branches. There are, it appears, 
75 vessels laid up, of a total tonnage of 66,000 tons ; this 
alone has thrown out of work over 1000 men. Orders 
are going elsewhere in consequence of the oft-recurring 
disputes, there being no certainty of their completion 
under existing circumstances. Yet, with all this staring 
them in the face, the men responsible for the strike con- 
firmed the action of the deputation to the employers, 
and eet a vote of confidence in them. The strike of 
the Durham miners has added to the confusion, and 
intensified the distress in the whole locality. If the 
local men cannot settle the question in dispute, the 
head office of the Engineers’ Society should send down 
an officer or member of the executive to terminate the 
strike peremptorily. The local secretary of the engi- 
neers opened up negotiations with the plumbers on 
Monday last with a view to an early settlement. 





The area affected by the strike of the Durham 
miners covers many of the important centres of 
industry from Tynemouth to Middlesbrough and 
Darlington, including Sunderland, the Hartlepools, 
and Stockton. Some of its effects in certain districts 
have been previously adverted to, one other example 
may be cited. At Hartlepool the engineers and ship- 
builders, and those employed in cognate branches, 
have been under notice from day to day to stop as 
soon as any difficulty is experienced as regards fuel; 
the stoppages, if they take place, will affect from 7000 
to 8000 hands, 

At Hull the reports as to the supply of fuel are re- 
assuring, no very great increase in price being ex- 
perienced. At Messrs. Earle’s shipbuilding yards 
they have a sufficient supply fora month. But the 
engineering and manufacturing establishments threaten 
to close their works rather than pay exorbitant prices 
for fuel. It is stated that foreign supplies to any 
extent are available in case of ak. 





At the railway works of the Great Northern and 
Midland Companies at Peterborough, a large number 
of men, including nearly all the supernumaries and 
cleaners, were put under notice, with an intimation 
that others would be discharged if any scarcity of fuel 
is felt in the district. The Great Eastern and the 
North Midlands Companies are acting in like manner. 

At Grantham coal is scarce and high in price, so that 
the firms have been unable to execute orders. The 
same thing is true of Leicester, where the stocks are 
inconsiderable. Works and factories are thrown idle 
in many instances. 


The sources of supply are Northumberland, which 
will mitigate to some extent the serious injury in the 
north ; but Workington will suffer still further by the 
stoppage in Cumberland. In Scotland the men have 
resolved to work five days instead of six, except in 
Stirlingshire, where a ‘‘ playaweek” was resolved 
upon. The miners made a feeble attempt to get 1s. 6d. 
advance in wages, but the price of coal would not 
warrant a strike. In South Wales there was some 
disquietude at the stoppages, but no strike. In 
North Wales the blast furnaces have been damped 
down in many instances through the closing of the pits. 





The threatened intervention of the Coal Porters’ 
Union in miners’ dispute, in the event of foreign coal 
being brought to London or elsewhere, has stimulated 
into action the Shipping Federation, which for some 








little time has been quiescent. That federation pro- 
mises to supply a sufficiency of ‘‘free labour” to meet 
any emergency, not only for federation ships, but other 
ships not belonging to the members of the federation if 
required, Thus the Seamen and Firemen’s Union and 
the Dockers’ Union may be involved in the struggle. 
This will be most unfortunate for those two unions, 
because their financial condition is at this moment too 
weak to endure any severe strain, The Sunderland 
shipowners have already intimated that a reduction 
in wages must take place. 





Notices were posted at the Thames Iron Works and 
Shipbuilding Works at the end of last week to the 
effect that it may be necessary to close one or more of 
the departments ata day’s notice. In other directions 
the high price of fuel has had the effect of curtailing 
employment in various parts of the metropolis. 

The South Staffordshire miners have declared in 
favour of being loyal to the Wages Board of the dis- 
trict, which the agent said was doing good work, and 
he further declared that the federation could not stop 
its success, aremark which wascheered. While other 
parts of the country, and the Midland districts gene- 
rally, are at play, those men will continue at work 
under the sliding scale of the Board. 

Some disquietude exists in South Wales and Mon- 
mouthshire in consequence of the determination of the 
workmen belonging to the Iron and Steel Trades’ Asso- 
ciation to terminate the sliding scale agreement 
entered into by the employers and employed, for the 
regulation of the rates of wages for the iron and steel 
workers and mechanics, on the ground that the basis 
is not an equitable standard. The notices given in 
affect some 10,000 workers, but these notices will not 
expire for six months, meanwhile it is hoped that 
some arrangement will be effected. 

The South Yorkshire iron and steelworkers are also 
condemning the sliding scale, just at a moment when 
the North and the Midland are arranging for a 
national scale, applicable to all districts. Fight and 
disaster seem for the moment to be preferred to peace 
and progress. 

Various estimates have been published of the total 
number of miners out, from 400,000 to 700,000, but 
there are not 700,000 miners all told. The total 
number out approximates to about 350,000, judging 
by the district reports, 





CENTRIFUGAL VENTILATORS.* 
By R. Van A. Norris, Wilkes-Barre, Pa. 
(Continued from page 305.) 

Fan No. 1, shown in Fig. 1, is in use for ventilatin 
part of the No. 4 slope workings of the Susquehanna Coa 
Company at Nanticoke, Pa. This is in effect two fans, 
working side by side on different shafts. Each fan is 
20 ft. in diameter, having eight blades with curved iron 
inside to let the air enter at the proper angle, the tips 
of the blades, however, being curved backward until they 
are tangent to the circumference (instead of normal, as 
theory would seem to require). Each fan has two side 
openings, 8ft. 10 in. in diameter, for the entrance of air, 
and a disc of sheet iron 7 ft. in diameter in the centre. 
They are on separate shafts, each driven by a 24-in. 
eight-ply rubber belt on a 6-ft. pulley. The engines are 
a pair of 20-in. by 36-in., driving two 12-ft. pulleys on the 
same shaft. The eccentricity of the spiral casing, as 
shown in the diagram, Fig. 1, is very great, being nearly 
one-half the diameter of the fan. The spiral begins 
slightly above thecentre at such a point that the space 
between two blades at least is always cut off to prevent 
re-entries of air, and. from this point it is designed to 
allow each blade to deliver air continually and freely 
throughout its revolution, the entire body of air being 
swept along and increasing at each point in the spiral. 
Each fan is provided with a sliding shutter to regulate 
the area of the outlet. 

The two fans working together were tested in April, 1891 
(Experiments A, B, D, Ein the Table on page 304 ante), at 
—_— varying from 84 to 123 revolutions. The power of 
the engines in each experiment was obtained from the 
average of twenty indicator cards, taken five from each 
end of each cylinder with two Tabor indicators, at inter- 
vals of about two minutes, while the air was being 
measured. The airway back of the fan was divided by 
fine wires into four portions, and a two-minute measure- 
ment of air was taken in each, the anemometer being 
moved backward and forward over the whole space of 
each portion to obtain, as nearly as possible, the true 
average velocity. The quantity of air passing was calcu- 
lated from the average of the four measurements, making 
allowance in the area of the passage for the space occu- 
pied by the men engaged in taking the measurements. 

With a view of determining the advantage, if any, 
of the double arrangement of fans, the belt of the right- 
hand fan was removed, and the top of its chimney closed 
as tightly as possible, and experiments were made on the 
left-hand fan alone, driven by the same engines, with the 
result of showing only about one-half the efficiency 
attained by the two fans running together, the single fan 
requiring 195 indicated horse-power to exhaust 275,000 
cutic feet of air at 2 in. water gauge, while the two 
together required but 1554 indicated horse-power for 
337,000 cubic feet at 24 in. water gauge; the two showing 


* Paper read before the American Institute of Mining 
Engineers at Glen Summit. 
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a maximum efficiency of 85,4; per cent., and the single fan | 18 ft. upcast shaft. The double fan was found to be| Fan No. 2 is a 20-ft. single fan, ventilating the Susque- 
but 44 55; per cent. The single fan was evidently over- | giving 298,000 cubic feet of air with a water gauge of| hanna Coal Company’s No. 6 slope workings at Glen 
loaded with air, as it was passing nearly 40 per cent. | 2ysin., while the engines indicated 143 ,ti; horse-power | Lyon, Pa. It is similar in construction to one of the 
more than the cubical contents of its blades per revolu- | (averaged as before on twenty cards); the fans again | double fans shown in Fig. 1, but without shutter or 
tion, and a very large amount of power must have been | showing, under changed conditions, an_ efficiency of | central disc. The curved sheet iron on the inside of the 
absorbed by its internal friction. Moreover, the shutter | 85,3; per cent., a very satisfactory check on the first | blades is also omitted, and these have their tips curved 
was regulated for the double fans, and its opening was | observations. | forward instead of backward, their shape being as shown 
too small for the single fan. | The first four experiments (A B D E) show a good ex- | in Fig. 2. The fan is driven by two 16-in. by 24-in. 
The very high efficiency recorded for the double fan | perimental verification of the law that the water gauge | engines, connected direct to either end of the fan shaft. 
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led to the expression of considerable doubt as to the varies as the square of the tangential velccity, the 
accuracy pad ine ex wary ft and S August the fan was , Values oe G 

again test xperiment C in the Table) running at the | NS pei i 000000C 

same speed (100 revolutions), at which it h before | T2 a NT ” 

shown its maximum efficiency. In the time that had | B .000000063 

elapsed there had been considerable changes in the mine, | D .000000069 
and neither the water gauge nor the quantity of air was | E .000000060 

found the same as in April. This time the air measure- | Showing a variation of only one hundredth-millionth 
ments were made in the mine at the foot of the 13 ft. by part. 





This fan is doing the poorest work of all the Susque- 
hanna Coal Company’s fans hitherto tested. The air- 
ways in the mineare small, and very little air is needed ; 
but the fan shows the unusual quality of attaining a 
higher efficiency at 37C0 ft. periphery speed than at 
5200 ft. This anomaly is doubtless due, in a measure, to 
the engines, the valves of which were out of place at the 
time of the test, both giving very poor cards, especially 
at the higher speeds. In one engine, the back pressure 
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was nearly equal to the mean effective pressure. The 
low efficiency may also be due to the absence of shutter 
and disc, or, possibly, to some trouble in the mine. 

Fan No. 3 (Fig. 2) is a 25-ft. fan, similar in general 
construction to Fig. 2, except that it has but one inlet. 
The chimney, also, is differently arranged, coming out at 
an angle of about 40 deg. from the bottom, and having a 
shutter working through the upper part of the inclined 
chimney structure. This fan, which ventilates the 
Susquehanna Coal Company’s No. 2 shaft, Ross seam 
workings, at Nanticoke, Pa., was tested at two speeds, 
40 and 70 revolutions per minute. At the first of these, 
the fan was evidently moving too slowly for efficient 
work, though the 49, per cent. efficiency reported for fan 
and engine was rather due to the engine than to the fan, 
since a 24-in. by 32-in. engine, running at 40 revolutions 
and indicating only 13.82 horse-power, must consume a 
considerable portion of that in its own friction. That 
this was the trouble is further proved by the fact that at 
70 revolutions, when the engine was developing 674 horse- 
power, the efficiency of fan and engine increased to over 
82 per cent., making the fan, at this speed, nearly as 
efficient as the double fan, No. 1, at its maximum, and 
more efficient than that fan at the same periphery speed 

The seam which this fan ventilates is thin, and the 
workings are very much ‘‘gobbed up,” and the fan is 
notable as the only American fan reported, ventilating a 
thin seam with an efficiency over 70 per cent. The air 
measurements for this fan were made in the mine, near 
the foot of the air shaft. 

Fan. No. 4, a 25-ft. singlefan, ventilating the Lee Seam 
workings, No. 2 shaft Susquehanna Coal Company, at 
Nanticoke, Pa., is one of the oldest 25-ft. fans in the 
possession of thatcompany. Its construction is similar to 
that shown in Fig. 2, but it has only one side opening, 
and the blades are flat, forming an angle of 45 deg. wit 
the radius. The fan was soold that it was not considered 
safe to speed it beyond its regular rate. The airways in 
this mine are very large and clear, as evinced by its equi- 
valent orifice, 75 square feet, and by the large quantity of 
air and low-water gauge. The efficiency of this fan, 
nearly 82 per cent., at so lowa periphery speed as 4867 ft., 
seems to indicate that, in this case at least, flat blades are 
no great disadvantage. 

he air measurements were taken in the mine, and, as 
in all the Susquehanna experiments, the water gauge was 
taken at the fan-house door, and the power of the engine 
from the average of a number of Tabor indicator cards. 

Fan No. 5 (Fig. 3) isa double 17}-ft. fan, ventilatin 
the Baltimore tunnel workings of the Delaware an 
Hudson Canal Company. The two fans, each 4ft. broad, 
are driven on thesame shaft by a single belt from a pair 
of 16-in. by 30-in. engines. The construction is remark- 
able for the shape of the evasée chimney, and for the very 
small breadth of the fans. The fans have neither shutter 
nor dise, and the blades are flat, bent back 45 deg. from 
the radius, 

This fan was tested in 1881; and the figures given in 
the Table are from the mine inspector’s — for that 
year. No indicator was obtainable, and the horse-power 
was approximated by changing the pressure in the 
boilers, running with the throttle valve full open, and 
assuming 75 per cent. of the gauge pressure as the mean 
effective pressure. This, judging by cards taken from a 
number of similar engines, was very nearly correct, pro- 
bably better for the higher than for the lower powers. 

Fan No. 6 (Fig. 4) having 18 ft. diameter and 6 ft. 4 in. 
width, appears to be enshrouded in a true but small 
spiral, and to have only an apology for an evasée chimney, 
and it is remarkable that it should give as good a result 
as seems to have been the case. 

Fan No. 7 (Fig. 5), 18 ft. in diameter and 5 ft. wide, 
ventilating part of the Cameron Colliery of the Mineral 
Railroad and Mining Company, Shamokin, Pa., is similar 
in construction to No. 6, but with a good chimney. It 
passes so small a apeend of air that we may infer that 
the opening into the chimney is probably much too large, 
causing re-entries of air and lowering the efficiency of the 
machine. 

Fans No. 8 (Fig. 6) and No. 9 (Fig. 7) are in use for 
ventilating the Lehigh and Wilkes-Barre Coal Company’s 
Stanton Colliery. They are arranged together, one work- 
ing and the other held in reserve, to draw from the same 
air shaft (11 ft. 10 in. by 10 ft. 6 in. in section), the con- 
nection to either fan being made by two large sliding 
doors, either one of which can be raised, while the other 
is lowered by the same mechanism. No. 8, the older fan 
of the two, is about 20 ft. or.iy from the shaft to which its 
inlet is directly opposite. No. 9 is placed in front of 
No. 8, and connected to the air shaft by a curved brick 
passage, withiron roof. Each fan is driven by 20 in. by 
48 in, direct-acting engine, both engines being in the 
same engine-house. The air was measured by an anemo- 
meter attached to a long pole, moved about in the current 
(as described for fan No. 1), one four-minute measure- 
ment, checked by a two-minute one, being taken, and the 
two being found to agree very well. The air was measured 
directly in the opening of the fans, each of which had a 
clear opening of 230 —— feet. Tlis point was chosen 
on account of large leakages of the air passages between 
the shaft and fan, estimated by the Iehigh and Wilkes- 
Barre Coal Company’s engineer to be about 8 per cent. of 
the whole volume delivered. These leak may account 
for the discrepancy between the two fans both running at 
46 revolutions per minute, and one giving 229,000 ft. of 
air under 1.95 in. water gauge, the other 235,000 cubic 
feet under 3.85 in. water gauge. The fan door, the only 
available place to take the water gauge, was in the latter 
case in the current and the water in the glass vibrated 
considerably, so that it was difficult to get an accurate 
reading. 

The ow efficiency noted for fan No. 9 at 55 revolu- 
tions may be partially accounted for by considerable 








strain noticed in engine and fan at that speed, and partly 
by the very small air shaft through which the fan had 
to draw. 

Fan No. 10 (Fig. 8) ventilates part of the Empire mine 
workings of the same company ; the air in this case was 
measured by the writer in the upcast shaft (four 2-minute 
measurements agreeing within about 4 per cent). The 
fan has noshutter, and is driven direct byan 18-in. by 36-in. 
engine, with a governor which prevented it from being 
speeded to over 73 revolutions. 

Fan No. 11 (Fig. 9) is a Capell fan ventilating the 
South Wilkes-Barre shaft workings of thesame company. 
This fan is radically different from any other in use in 
the region. It is built entirely of metal, has six outside 
blades curling back nearly to a tangent, and six inside 
blades of about half the width of the outside ones and 
reaching to within about a foot of the shaft. The fan is 


12 ft. 6 in. in diameter and 12 ft. wide, with two side | 
openings. The sides beyond the inlets are closed, and | 
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the fan revolves in a large spiral casing. Fan No. 12, an 
English fan of about the same size, is inserted for com- 
rison, and appears to give a very much higher efficiency. 
he officials of the Lehigh and Wilkes-Barre Coal Com- 
pany state that their fan is not having a fair chance to 
show what it can do, and from the record of No. 12 it 
seems probable that this form is better suited to mines 
with small air passages, giving a much higher water 
gauge. It is now working under conditions most favour- 
able to the Guibal fan. en the workings at this place 
have become more extensive this fan should show much 
better results. 
_ Fan No. 114 (see Fig. 7) is a 35-ft. Guibal fan ventilat- 
ing the Hollenback mine workings of the Lehigh and 
ilkes-Barre Coal Company. It is reported as giving, 
at 45 revolutions, the enormous efficiency of 91,4, per 
cent.—much the highest of all the fans tested. The air 
was measured in the inlet of the fan, and the velocity 
obtained from the average of three four-minute measure- 
ments made by Mr. R. M. Snyder, engineer of the com- 
pany. This is one of three fans ventilating the same 
mine, one of 18 ft. and one of 35 ft. diameter being in 
use in addition to the one tested. The air shaft from 
which this fan draws is divided from the one used by the 
18-ft. fan by a wooden brattice only, and the airways are 
identical in the mine. The water gauge was taken in the 
fan casing on the side opposite the inlet, about 3 ft. from 
the fan-shaft. The fan was tested at two speeds, 45 and 
50 revolutions—the' former showing 91,3; per cent. and the 
latter but 74,3; per cent. efficiency. The equivalent orifice 
ef the mine, calculated from the two tests, is in the one 
case 58 square feet, and in the other square feet, and 
the water gauge does no* agree well with the square of 
the periphery speed. The heights at 45 and 50 revolu- 














tions respectively should haye been 2.25 in. and 2.65 in., 
or 1,94in. and 2.40 in., instead of 2.25 in. and 2.40 in. 
This fan shows the same peculiarity as No. 9 in giving a 
lower efficiency as its higher s . The variations in 
water gauge and equivalent orifice of the mine may be 
accounted for by the peculiar condition of the ventilation 
—three fans drawing on the same mine, and this one 
alone being speeded up. 

Fan No. 12 isan English fan, of which the record is 
introduced for comparison. (See under fan No. 11.) 

Fan No. 13 (Fig. 10) has been most exhaustively tested 
by Mr. Robert Ramsay, engineer of the South-West Coal 
and Coke Company at the Morewood mine, and the 
results are communicated by the makers. 

Fan No. 14 (Fig. 7), located at the Dorrance Colliery of 
the Lehigh Valley Coal Company, is a 35-ft. span exactly 
similar to No. 9, except that the former is reported as 
10 ft. 8in., and thisas 12 ft. wide. It is driven direct by 
a 24-in. by 42-in. engine. The reported efficiency, 
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76,%; per cent., is but a little higher that that of No. 9 
(727 per cent.), although the fans are working under 
different conditions, No. 14 giving 177,000 cubic feet of 
air under 2.25-in. water gauge, and No. 9, 235,000 under 
185 water gauge. The mine appears to have little in- 
fluence on the efficiency in this case. The air was 
measured underground at the foot of the upcast, and the 
airways are stated to be as follows: 
Split No. 1, 5000 ft. long ... Regulator, 27 x 20 in. 

—_ ~< “eee e 16x12 ,, 

” No. 3, 6350 ” ” 36 x 36 ” 

5p. ENO 4, TODO” - 45 Area, 120 square feet. 

Fan No. 15 (Fig. 11), at the Lehigh Valley Coal Com- 

pany’s Henry colliery, appears to give the high efficiency 
of 8 percent. It is a 30-ft. fan, 10 ft. broad, with 
eight flat blades inclined back 45 deg. from the radius, a 
single intake, 15 ft. in diameter, the stack starting inside 
7 ft. above the centre. The spiral casing begins at the 
point of cut-off and widens » diameter for each 
45 deg. from the top, beginning there at 12 in. and reach- 
ing 7 ft. at the centre line. The air was measured in the 
mine. The airways of the mine are said to average 100 
square feet in area, the current being divided into seven 
splits, respectively 19,400 ft., 11,200 ft. 6600 ft., 11,400 ft., 
13,200 ft., 20,200 ft., and 2700 ft. long. The equivalent 
orifice of this mine is about 84 square foot. 


(Zo be continued.) 





Sourn Arrican Rartways.—An extension of the South 
African Government railway system from Middelburg- 
road to Stormberg Junction was opened for traffic on 
February 8, 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

mber of views given in the Specification Drawings is stated 
Where Inventions are communicated from abroad, the Names, 


&c., of the Communicators are given tn italics. 
Copies of ae may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price ‘end postage, obiveosed to H. eR Lack, Esq 


The date of the advertisement _ & one 7 * aa 
ification is, in each case, given after abstract, unless the 
Patent has been scaled, when the date of sealing is given. 
bag hn oe may at any time within two 
the advertisement of the 


t 
ive notice at the Patent O; opposition 
Patent on ony of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


4411. W. W. Horn, London. ¢g . H. Kelly and J. 
Jenckes, Warren, Bristol, Rhode island, U.S.A.) Steam, &c., 
Valve. [8d. 5 Figs.] March 11, 1891.—This invention has for 
its object the construction of a valve for steam, and consists of a 
valve case having a passage through it from end to end, and at 
right angles to this passage a tapering opening, in which is placed 
a hollow plug having an inlet near the largest end, and an out- 
let terminating near the smallest end, so that the course of the 
steam is in a direction towards the closed small end of the plug, 
acting to drive it more firmly into the socket which receives it. 
The plug a! is secured to the valve stem, on which is a handwheel 
for the purpose of rotating it, and is made a little shorter than 
the depth of the socket, so as to leave a chamber between its 
small end and the small end of the socket, and is hollow and 
open at its larger end. Small inlet openings e are provided 
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at one side near the larger end, and a larger outlet terminat- 
ing near the upper end of the plug. At one end of the valve 
case is an inlet passage b curved downwardly from the end 
to the tapering socket, and communicating with the socket 
near its larger end and at the inlet openings e ; and also an outlet 
bl opposite the inlet passage b, curved downwardly from the 
smaller end of the tapering socket to the end of the case, thereby 
communicating with the socket near its upper end and with the 
outlet passage el. To hold the plug in place an adjustable plate is 
screwed into the socket which bears against the larger end. When 
the plug isin the position shown the steam will pass down the de- 
clined passage b through the openings e¢ into the hollow plug, 
thence through the port ¢! and down the declined passage 01, and 
thus tend to hold it steam-tight in the socket. (Accepted Feb- 
ruary 10, 1892). 


5228. E. Stansfield and J. Graham, Morley, near 
Boiler and Ram Pumps. (8d. 1 Fig.) March 

24, 1891.—This invention has for its object the construction of 
boiler and ram = so that hemp and cotton packing is dis- 
nsed with and the escape of liquid prevented by metallic rings 
inserted in — on a plunger working in an additional barrel 
secured tothe top of the pump. The boiler as A is provided 
with a space in which is inserted a barrel C bored for the recep- 
tion of the ram D and turned to fit the circumference of the space. 








In order to prevent the liquid escaping to any great extent from 
the pump, annular grooves are cut in the ram D, in each of which 
is sprung a metallic ring E which expands against the interior of 
the barrel and thereby retains the liquid inthe pump without the 
use of a stuffing-box packed with hemp orcotton. A hole is bored 
near the top of the additional barrel C and a pipe attached by 
which any liquid escaping past the rings is conveyed away, thus 
isn) the exterior of the pumpdry. (Accepted February 10, 


4173. R. eieteae., G ow. Welding together 
Parts of Furnace Shells or Flues for Steam Boilers. 
[8d. 5 Figs.) March 9, 1891.—This invention has for its object 
the welding together parts of furnace shells or flues for steam 
boilers. The furnace shells or flues are built up of short cylinders 
having their edges flanged outwards, and united together by 
welding the meeting flanges at each joint. These cylinders are 
held in fa position during the welding operation by bolts or 
clamps, and the shell K is turned upon carriages having saddles 
shaped to correspond to the curvature of the shell. The furnace 
C is attached to a bar E, which is mounted on a carriage F, this 
bar having a counterpoise at its other end to facilitate its being 
moved about. The heat of the furnace acts on the parts of two 
meeting flanges, which are at the time in the lowest ition ; 
and when a welding heat has been attained the shell K is turned 
to bring the hea t to one side, where the pair of flanges is 
brought between the jaws of a portable anaene tool J 
actuated by water in a cylinder forming part of the tool. The 
shell K is turned a little between each compressing action of the 
tool, se as to bring round the next part which has just previously 





been heated; the welding of the flanges of one joint is thus 
effected step by step until completed round the shell K. The 
jaws of the tool are provided with changeable acting pieces, and 




















to insure uniformity in the thickness of the welded flanges, they 
are also made with projections which prevent them from being 
forced too closely together. (Accepted February 10, 1892). 


ELECTRICAL APPARATUS. 


4860. H. Howard, Halesowen, near Birmingham. 
Heat and Welding by the Electric Arc. [8d. 4 
Figs.) March 18, 1891.—In this invention motion is given to the 
carbon and to the carriage upon which it is mounted by means 
of an electro-motor, the carbon being caused to gyrate at the end 
of an arm whose length is in proportion to the width of the heat 
it is desired to obtain. The main carriage A is provided with 
wheels running upon rails and is moved to and fro by a hand- 
wheel C and bevelled pinions C'. Mounted upon this carriage is a 
second carriage D, having wheels running between guides. This 
upper carriage supports the carbon A and has a reciprocating 
motion given to it. A mandrel H, for ——— the work secured 
thereon by bars N, is carried by a standard fixed to the bed-plate 
and has its upper surface slotted to receive the anvil J and block 
of refractory material L, which are connected together and to a 
rod M passing out at the end of the mandrel and fixed to the lower 
carriage A. Thus as the lower carriage moves to permit the 
carbon and hammer to operate successively in different parts of 
the seam, the anvil and block move with it and always remain 
under the hammer and carbon respectively. An electro-motor a 
upon the upper carriage actuates a belt pulley driviig a second 
pulley c which operates througha train of wheels theholder of the 
carbon h. A slotted disc m carries a pin which is free to move 






Fig.1. 
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in a slot in an arm to which is pivoted one end of an arm p, 
whose other end is jointed to a standard fixed to the lower car- 
riage A, so that as the disc m revolves, the upper carriage is 
moved to and fro upon the lower carriage, the motion in one 
direction being faster than in the other, whilst at the same time 
the carbon moves in acircle about its axis g. This axis, which is 
free to slide up and down through the pinion g!, but is prevented 
by a groove and feather from turning relatively to it, is supported 
at its upper end by a counterbalanced pivoted lever carrying a 
screw by which the height of the carbon can be adjusted, and 
terminating in a handle by which the lever and carbon can be de- 
pressed against the counterbalance weight and the arc struck by 
paper the carbon to the work. The wire from the positive 
pole is attached to the terminal upon the bracket s, and the cur- 
rent is by the socket s1, rod s2, lever s3, and brush 84 to the 
mandrel ; the wire from the negative pole is attached to a ter- 
minal, from which the current passes to the switchboard u and 
through the frame of the machine to the axis f, axis g, and carbon 
h, The wires of the circuit for working the hammer are connected 
to terminals upon the switchboard ul, the current passing from 
thence to the motor, and those for moving the carbon and upper 
carriage D are fixed to terminals upon the switchboard u?, the 
current being led from thence to the motora. (Accepted Feb- 
ruary 10, 1892). 

2260. J. J. Mann, Salford, Lancaster. Cutting 
Pile Fabrics. (8d. 2 Figs.) February 7, 1891.—This inven- 


cutting knife more instantaneous and thereby reduce the length 
of the cut to aminimum. The knife bd is held in cutting position 
(Fig. 1) by a notch in the end of the triggere which rests upon the 
upper edge of the half-round stud g and which is released by 
means of an electro-magnet A fixed on the frame a; the wires 
from the dynamo for exciting this magnet are connected respec- 
tively to the knife and guide and to a conductor immediately 
below the fabric. Thus assoon as the point of the guide ¢ passes 








through the cloth, it will come into contact with this con- 
ductor, complete the electric circuit, and cause the magnet to 
attract its armature Al, thus giving a partial revolution to the 
half-round stud g, and thereby releasing the trigger e and allow- 
ing the coiled spring to instant ly withd the knife and 
its adjuncts into the position shown by the dotted lines ; but as 
this will be much more quickly performed than hitherto, the 
damage occasioned by the accidental piercing of the cloth will be 
greatly reduced. (Accepted February 10, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


12,948. G. S. Ullathorne, London. Boring Rock, 
&c. [8d. 10 Figs.) July 30, 1891.—This invention relates to 
the construction of machines for boring rock, in which a drill is 
carried to and fro by the action of a piston working in a cylinder. 
Attached to, but forming a separate part from, the main cylinder 
A is a cylindrical valve chamber a fitting accurately into a recess 
formed on the outside of the main cylinder, and having a valve 
b carried between two valve pistons ¢ fixed to one another ; these 
pistons and valve being moved to and fro by the motive fluid 
admitted from, and exhausted to, the main cylinder at each end 
of the valve chamber alternately. In order that the valve b may 
not rotate, a recess is made in one of the end covers of the valve 
chamber, into which is fitted a —,. e. To allow the motive 
fluid to pass from the main cylinder A to one end of the valve 
chamber, and exhaust from the opposite end, two passages h, h’ 
are constructed, each of which has two or more openings into the 
main cylinder, placed at a distance from one another in the direc- 
tion of its length. The piston B hasan annular recess D always 
open to the exhaust E, and formed so that when the piston has 
travelled the desired distance from either end of the cylinder A, 
the opening nearest that end to one of the passages leading to 
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the valve chamber is uncovered, and the motive fluid passing to 
the valve chamber reverses the valve 6 at the same time that the 
opening nearest the centre of the cylinder to the passage leading 
to the Opposite end of the valve chamber is opened to the exhaust 
in the recess of the piston B, so that the valve b is reversed, thereby 
causing a corresponding direction of the piston. The drill is 
attached to the piston-rod by means of a conical hole in the ent 
thereof, in which are arranged two liners capable of being 
moved to and fro by a nut, and which, upon screwing up the nut, 
are forced up the conical hole and bind the drill tightly. The 
piston, piston-rod, and drill ly revolve on the back stroke by 
means of a nut fixed on the k end of the piston B fitting and 
working on a twisted bar g, which passes through the back cover 
j, having on the outside a cap o covering a disc m provided with 
notches, in which and between it and the cap are rollers q; so 
that the disc m and barg can only rotate in one direction. A jacket 
is made with a projection through which is placed a loose cy- 
lindrical nut, with collar on one end and nut O on the other to 
take up wear. Working in this nut is a feed screw Q, by turn 

ing which the cylinder A may be moved backwards and forwards 
in the jacket. The whole machine is fixed to a stand by means 
of a truncated cone formed on the jacket and fixed toa clamp. 
(Accepted January 27, 1892). 


22,421, J. Y. Johnson, London. Grinding Machines. 
(8d. 9 Figs.] December 22, 1891.—This invention has reference 
to the construction of machines for grinding dies, &c. A cylindrical 
grinding wheel, mounted on an adjustable vertical arbor, is 
fastened by a screw toa movable ring M which is carried at the 
edge of the supporting plate t. The tubular part of the grinding 
wheel is composed of an upper part K of abrading material and a 
base K! to which the grinder proper is moulded. Water is con- 
veyed from a trough to the interior of the wheel K by a spout, 
and is applied by a pump. A longslide F extending horizontally 
above the trough carries on its front side the work-holding 
devices, and rests at the rear upon a bed G on which it can re- 
ciprocate longitudinally. To allow the bed to be tilted so as to 
bring the work at any angle with the edge of the grinding wheel, 
it is attached to the frame by screws g! and is adjusted by a bolt 
engaging a threaded boss 23 which is provided with a pointer 
opposite a graduated scale to indicate the position of the bed. 
When the slide is run by power the motion is derived from shaft 








tion is intended to render the action of withdrawing the pile- 
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21 provided with pulleys adapted to be driven from main shaft I, 
which also imparts motion to two other wheels, one directly from 
pinion 4 and the other through an idler 2 from pinion 1; these 
two wheels consequently rotate at the same speed but in opposite 
directions, and as they alternately communicate motion to the 
slide, ite direction will depend on which wheel it is driven from. 
Connected to a ring situated between these wheels is a rod 
arranged so that it is free to on ap ewyes lengthwise of the spindle 
44, carrying with it a ring, which has on each face a pin, and the 
wheels having on their adjacent faces similar pins; when the 
pins of the ring 45 engage that of the one wheel the spindle 44 
will turn with the latter and move the slide in one direction, but 
when the ring is connected with the other wheel, the slidz will 
be reversed. A rock shaft hasan arm projecting over the slide 
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F which is provided with stops arranged ‘in such a manner that 
on the arm striking one of them the rock shaft turns, disengages 
the ring from the driving wheel, and causes it to engage the 
other wheel, thus reversing the movement of the slide. n order 
to throw the pins on the ring quickly into engagement with the 
corresponding pins, a conical pointed spring actuated pin 55, is 
provided, the end of which is in contact with the wedge-shaped 
end of the arm of the rock shaft, and as the arm moves in 
either direction, it forces the pin back against the pressure of its 
spring until it es the point of the pin which then springs out. 
For grinding dies and short pieces of work, a chuck is detachably 
fastened to the middle of the slide by means of a plate secured 
thereto by a threaded bolt, provided at its upper end with a handle 
so that the chuck can b3 adjusted towards and away from the 
wheel K. (Accepted February, 1892). 


RAILWAY APPLIANCES. 


5482. H. A. Ivatt, Dublin. Signalling Apparatus. 
(8d. 6 Figs.) March 28, 1891.—This invention consists of means 
whereby the passage of a train which cannot be seen from the 
signal-box can be indicated, and comprises a chamber provided 
with a flexible diaphragm connected with one end cf a lever, the 
other end of which bears against the underside of one of the 
rails, so that when a train passes the rail is deflected, and this 
movement communicated to the diaphragm, thus producing a 
variation inthe air pressure in the space below it, which is trans- 
mitted through an air pipe to the indicator. The flexible air- 
ticht cover of the chamber A is c ted to one end of a lever 
C, the other end of which bears against the underside of the rail ; 














this lever is carried on a fulcrum, and is guided by a pin working 
in a fork, the fulorum being se arranged as to be capable of being 
turned on its centre, so that when moved into the position shown 
in dotted lines, the end of the lever will fall away from the rail, 
and the apparatus be put out of action. The indicator F, the 
front of sch iscovered by a plate having a circular opening, is 
constructed with a vertically movable plate adapted to turn on 
the eentre H, and is divided by a flexible diaphragm into two 
compartments, one of which is in communication with an air 
pipe, and the other with the external atmosphere. Attached 
to the diaphragm is a pin engaging with a catch on the back of a 
»ivoted plate G, in order to hold it up when the diaphragm is in 
les normal position. (Accepted February 10, 1892). 

1,879. A. Ruston and E. Beadle, London. Rail- 
oar ‘0; Detonators. (6d. 4 Figs.) December 
15, Koi. this invention has for ite object the construction of a 
detonator, which, when placed in position, lies flat on the rail and 
consists in forming the base of the case with an external recess 
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diametrically across it, in which a clip of lead is placed and 
secured so as to lie flush with the other part of the surface of the 
base on the rail, and in forming an internal central circular recess 
which confines the anvil and percussion caps. The base a of the 
detonator is formed with a flange 0 for securing it to the top, and 


with a recess c extending diametrically across it, and in which the 
clip d for attaching the detonator to the rail is secured, the sur- 
face of the clip and the base being then flush. The top is formed 
with a flange and with a central circular recess g, the edge of which, 
when the case is closed, encircles the percussion caps h, holding 
them and the anvil /in position without any further fixing. In 
charging the detonator, the anvil with the percussion caps, is 
placed in position on the base and the explosive added, the top 
flange being inserted in that of the base, the edge of which is then 
turned over to secure them together. (Accepted February 3, 
1892). 


MISCELLANEOUS. 


8830. W. D. Priestman and 8. Priestman, Kings- 
ton-upon -H Hydrocarbure d gines. 
8d. 4 Figs.) March 3, 1891.—The object of this invention is to 
increase the power of the engine by admittIng cold air to the 
heated inflammable charge prior to its ignition in the motor 
cylinder. Connected to the pipe A which conveys the inflam- 
mable charge from the vapour chamber to the motor cylinder B, is 
a pipe C through which oold air, under the control of the governor 
D, is admitted for admixture with the working charge. The cold 
air pipe C is provided with a regulating valve E, connected with 
the governor in such a manner that the amount of cold air is 
increased or diminished according to the amount of work put 











upon the engine. The valve spindle is slotted to admit a wedge- 
shaped sliding block provided with two spindles which work in 
bearings in a frame G. If the engine is doing a large amount of 
work the sliding block is raised and the valve E permitted to open 
to a corresponding extent, but if the engine is running light the 
sliding block falls, abuts against the end of the slot in the valve 
spindle, and prevents the valve opening. A spring tends to bring 
the sliding block back to its normal position after it has been 
raised by the governor. When the engine is being started the 
access of cold air is prevented, until the waste gases have attained 
the temperature requisite for heating the working charge by a 
stop-valve M. (Aecepted February 10, 1892). 


5906. A. Hallier and E, Letellier, Paris. Appa- 
ratus for Hauling, ae and Lowering Objects. 
(8d. 2 Figs.) April 6, 1891.—This inventioa relates to a con- 
struction of winding apparatus for hauling, raising, and lowering 
objects such as vehicles on inclines. Rotary motion is trans- 
mitted by the pinion B to the wheel C fixed on a shaft, having 
on its ends the pulleys E, F round which pass respectively the 
ascending and descending parts of the hauling rope. Two other 
pulleys H, L placed between oblique bearers G are arranged so 
that their grooves correspond approximately to those of the 














pulleys E, F, The rope coming from the carriage on the incline 
is first coiled round the pulley E, then passing up and over the 
pulleys H and L, and descends from the latter again to pulley F, 
round which it is also passed, and then to the other carriage on 
the incline. In order that there may be very little frictional 
contact between the coils of rope, the pulleys E, F are fixed at a 
slightly less distance apart than the centre line of the two lines 
of rails, so that the rope — at an outward angle to the 
vehicles, and is thus quite clear of the rope passing up to the 
pulleys H, L. (Accepted February 10, 1892), 


2051. J. Y. Johnson, London. (La Société Genesta 
Herscher and Co., Paris.) Sterilising Water. (8d. 5 Figs.) 
February 4, 1891,—This invention relates to means for sterilising 
water by exposing it to a temperature sufficiently high to destroy 
any living organisms that it may contain, and at the same time 
enabling it to retain the qualities which render it suitable 
for human consumption. The steam flows from the boiler A 
through a pipe ¢ and circulates in the tubes of the sterilising 
vessel B (Fig. 2) and the water condensed in these tubes returns 
to the lower part of the boiler through a pipe t4, On the pipet 
is a branch t! coiled in the form of a worm in the upper part of 
the sterilising vessel, and supplying steam through a pipe for 
working a feed — E. The steam pump draws the impure 
water from a well or cistern and forces it into a first refrigerator 
vessel D2, where it circulates from the bottom to the top in 
contact with a coil S?, becoming heated in its passage by hot 
water contained in the coil. From the top of this vessel the 
water passes —— a pipe to the lower part of a second 
refrigerator vessel D, and becomes again heated in ascending 
around a similar coil, on leaving which it enters, through a pipe, 
the lower part of thesteriliser B, where it circulates fora ient 
time before issuing at the upper part. It afterwards passes up- 
wards through a clarifier C containing filtermg composition, and 
then, through a pipe, to the upper end of the coil in the refri- 
gerator D ; escaping from the lower part of this vessel it enters 
through a pipe at the upper part of the coil in the refrigerator D?, 
leaving this vessel at the lower part through a pipe 7 and pass- 
ing it to the cock F which is constructed with a piston so ad- 
justed as to move under a predetermined pressure of the 








water. The movement uncovers an orifice regulated in the con- 


struction of the valve, and allows the water to escape at a rate 
governed by the amount of the pressure and the area of this 
orifice. In order to compensate for any waste that may occur a 
branch is provided on the delivery pipe of the pump which con- 
ducts a certain quantity of water to the boiler. The heating of 
the water is completed in the sterilising vessel B, which is 
divided into compartments, the first of which is of small capacity 
and large heating surface, in order that the water may b: quickly 
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heated to its maximum temperature, the second and third being 
of larger capacity and containing in the one case two heating tubes 
and in the other the coil traversed by the steam which works the 
pump. When the water which surrounds the coil is not of an 
elevated temperature the steam for working the pump is con- 
densed therein, and the latter ceases to work, so that the delivery 
from the apparatus is stopped, thereby insuring that only water 
which has actually been heated to the required temperature will 
be supplied. (Accepted February 10, 1892). 


21,469. W. P. Thompson, Liverpool]. (W. H. Carr, 
Bath, Sagadahoc, Maine, U.s.A.) Keel Blocks for Launch- 
ing Vessels and Raising or Lowering Hea 

Weights. (6d. 4 Figs.) December 8, 1891.—This invention 
relates to means which can be safely and quickly operated to 
raise or lower vessels, heavy machinery, &c., and consists of a 
wedge-shaped base-block having flanges projectirg upwardly 
from its side edges, and near its upper end, midway between the 
flanges, a projection arranged at right angles to the upper face 





of the block and having a threaded aperture parallel with the 
face thereof. A second block has its contracting face recessed at 
b to slide over the lug @ and arranged in this recess a screwshaft 
C, one end engaging the threaded aperture, the other passing 
through the broad end of the block B. This shaft is adapted to 
be rotated by a wrench, and causes by its engagement with the 
threaded apertured lug, the block B to slide upon the other and 
ison raise the level of the former. (Accepted February 3, 
892). 


4112, A. Combe, Belfast. Driving the Flyers ana 
Haul Pulleys in Twisting Frames. (8d. 4 Figs.) March 
7, 1891.—The object of this invention is to secure a positive pre- 
determined difference in speed between the flyer and the centre 
wheel, which gives axial rotary motion to the haul pulleys in the 
flyer, and thereby insure uniform twist being imparted to the 
yarns. The driving shaft 1, which extends the length of the 
machine and is at right angles to the sockets which carry the 
flyers 3, has placed on it wormwheels 4 opposite to each flyer 
gearing with corresponding wormwheels on the flyer. In order 





to drive the tubes 6 carrying the centre wheels, which work the 
haul pulleys 8, another shaft 9 parallel to and operated from the 
driving shaft is used, having on it wormwheels 10 opposite each 
tube gearing with corresponding wormwheels on each tube. By 
these means the relative speeds of the flyers and of the haul 
pulleys are made “ positive,” and as any of the four spurwheels, 
which connect the. two shafts, can be used as changewheels, the 
speeds of the shafts can be adjusted as desired, poe the amount 
of twist imparted to the thread varied with facility. (Accepted 
February 10, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





street, Strand, 
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FORMOSA AND ITS RAILWAYS. 


The Island of Formosa (Taiwan) is nearly 
bisected by the Tropic of Cancer and lies about 
121 deg. east longitude, 160 miles east of Amoy, and 
80 from the nearest point on the China coast. 
The strait between it and the mainland is one of 
the most tempestuous in the world, owing to the 
meeting of the opposing prevalent winds and per- 
manent currents in its immediate neighbourhood, 
and it isnear enough to the tropics for its habitual 
turbulence to be frequently increased by flying visits 
from the Philippine typhoons (sinice ‘* big winds”) 
on their way to Japanese waters. Indeed the high 
ground in the neighbourhood of the South Cape 
(Formosa) seems to be a favourite point on which 
these typhoons habitually impinge, to be either 
deflected to the east or west, or sent in twain to 
pursue their destructive course in halves up the two 
coasts of the island. Owing to the protection 
afforded by this screen of highland at the extreme 
south, the interior of Formosa is rarely visited by 
these cyclones ; for which the industrious coast 
population have reason tu be thankful, seeing that 
they are spared the fearfully destructive floods 
which invariably follow in the wake of the over- 
whelming windy visitor, and which, did they often 
occur, would seriously interfere with their chances 
of subsistence. 

Formosa stands in somewhat the same relation 
to China that Madagascar does to East Africa, 
Formosa, however, being delineated to the scale of 
one-fourth that of Madagascar. Physiographically 
and biologically, a close parallel exists between the 
islands, both in respect to mountain features, 
valleys, and rivers, as well as the affinities of 
fauna and flora, with those of the adjacent conti- 
nents. In length Formosa is about 220 miles and 
70 in average width. The island consists of a back- 
bone of mountains rising to between 10,000 ft. and 
13,000 ft., with a series of foot-hills rising in 
parallel ridges, and extending close down to the 
sea, with valleys of varying width between each 
ridge, and finally with an easy sloping plane down 
tothe shore. This mountainous backbone is placed 
closer to the east than the west coast by some 
20 miles, and here the foot-hills rise abruptly from 
the sea. The foot-hills are cut through here and 
there by numerous rivers rising in the central range 
and flowing through gorges and valleys of varying 
widths, in irregular zigzag directions to the sea— 
and all are more or less torrential in character. 

Geographically and geologically Formosa is a 
prolongation of the Japanese and Louchow archipe- 
lagoes, to which it closely resembles both in scenery 
and climate, save that it is more tropical in 
character. 

Near the northern and southern extremities the 
mountains and hills are broken up into irregular 
groups of islands and promontories jutting out sea- 
ward, dividing the country into numerous plains 
and valleys unsymmetrically distributed in respect 
to the central axis. Volcanic agency has been at 
work even in comparatively recent times, modify- 
ing the configuration of the island, and many of 
the prominent peaks are undoubtedly extinct vol- 
canoes, 

The majority of the foot-hills on the western side 
belong to the Permian horizon and contain coal- 
bearing strata, and the edges of the central zone of 
upheaval, from west to east, abound in oil-bearing 
faults. The first and second coast ranges (west 
side) throughout the central portion of the island 
consists almost entirely of breccias and gravel de- 
posits interspersed with the characteristic marls of 
the Permian (new red sandstone) ; these gravel beds 
reach an enormous thickness, as shown in the deep 
gorges excavated through them by the impetuous 
torrents. In outline the foot-hills composed of 
these gravels are gently undulating, their rounded 
summits being devoid of jungle, form natural 
grass-covered downs. It seems probable that these 
foot-hills are the result of an upheaving carboni- 
ferous coast line, and that in part at least the red 
gravels are pebble ridges formed along this old 
coast line, connected together by a marl made 
from the decomposed volcanic ash, which from 
time to time covered these upheaved pebble ridges 
with a mantle of eruptive material, the result of 
the eruptions which they originated and which 
accompanied the upheaval. This theory is borne 
out by the general outline of these ranges, and the 
way in which the deposits of red gravel in its general 
outline thickens along its edges and_ hollows. 
Here and there patches of rearranged and bleached 





breccias and gravels occur, with the interstices 
filled with sandy loams and loamy sands in the 
place of the red marl. These patches have no 
relation to the present river courses, and are 
evidently the remains of past gravel rivers and 
mark the position of their ancient beds. They 
belong probably to the middle or upper Permian, 
and cannot be younger in point of time, as the beds 
forming part of the middle series grey marly slates 
and rotten sandstones in many cases overlap them, 
and they are very frequently intercalated between 
undisturbed beds of red gravel. The lower 
Permian beds in the island vary in thickness from 
500 ft. to 1600 ft. 

Most of the coal seams in the Island of Formosa 
at present worked, are found in the grey marl 
slates, are of various thickness from 6 in. to 6 ft., 
and occur irregularly in various points throughout 
the Kelung basin. In quality the coal is fairly good, 
but being soft and bituminous is generally too 
fiery and dirty for steaming purposes, while answer- 
ing fairly well for domestic and manufacturing 
(brick and lime burning, &c.) use. The sale of 
coal is now a Government monopoly, and conse- 
quently what was at one time a very promising 
trade for the Port of Kelung has been nipped in 
the bud, and bids fair to dwindle and die out. The 
waste of time and the uncertainty involved in the 
Government supply from the mines under Chinese 
Government management is prohibitive. While 
private colliery owners were permitted to supply 
coal for export, despatch was fairly good and 
would have improved to any required extent, as 
the ratural ability of the Chinese people for adapt- 
ing themselves to the exigencies of modern com- 
merce would have had fair play, but their Govern- 
ment, with the usual short-sighted greed for which 
it is famous, could not endure the sight of a 
flourishing commercial enterprise in private hands, 
and stepping in to gather the profits into its own 
pocket has ruined everything. 

Though the history of the Woosung tramway is 
an old one, the story of the first attempt at rail- 
way enterprise in China is so little known that a 
few words about it cannot be out of place. The 
township of Woosung is situated on the north bank 
of the Shanghai River opposite the bar, and 
steamers on their way up to the great emporium 
of China are often detained there by the state of the 
tide, the winds, or the ftoods, for hours together. The 
distance from Woosung to Shanghai by river is about 
twelve miles, but it isonly nine by land. A number 
of Shanghai merchants, headed by the oldest firm 
trading in China, obtained informal leave from the 
local Chinese magistrate to purchase the leases from 
private owners, of a strip of land sufficient for a road 
from the British reservation at Shanghai to Woosung, 
on the plea that a road would facilitate the trade of 
the coasting steamers byincreased despatch, enabling 
them to discharge and warehouse at Woosung and 
avoid detention. In 1875 the land was acquired, 
the road was made under the supervision of a well- 
known Shanghai engineer, but the promoters were 
not to be contented with only a cart road, so they 
shortly obtained estimates, and laid down rails (to a 
gauge of 2 ft. 6in., and weighing 26 lb. to the yard) ; 
they imported light locomotives and rolling stock, 
and commenced working the road as a steam tram- 
way (December 8, 1876). Great was the indignation 
of the Chinese authorities at seeing a ‘‘ fire wheel 
chariot” careering over Chinese soil, disturbing the 
repose of the Chinese dead and annihilating the 
omens under which their graves had been selected. 
This recrudescence of superstitious feeling was 
chiefly due to the Margary tragedy and the attitude 
of the British Government. Several attempts were 
made to force the promoters to remove the iron 
intruder on the score of unauthorised establishment. 
But to no purpose, as the foreign authorities backed 
up the merchants, pooh-pooh’d the frivolous objec- 
tions, and contended that the leave obtained for a 
road, covered tramroad though worked by steam. 
Fruitless also was the contention of danger to cooly 
life and limb in the unlucky foreign adventure, 
though this was supported by the paid and even 
voluntary self-immolation of several coolies and 
old women to this modern car of Juggernaut. The 
trains still ran and ran successfully. John China- 
man, always fully alive to improved facilities in 
business, began to use the line to go to Shanghai 
market with his kitchen garden and _ orchard 
produce—the trains began to fill, the railway 
to pay. The officials in despair could devise no 
scheme to stop the line but purchase, so they 
opened negotiations and offered such a tempting 





sum (390,000 dols.) that the promoters began to 
think that after all the chief objection lay in the 
railway being under foreign control and manage- 
ment, and that if purchased it would be simply 
to establish Chinese control, and the line would 
still be available for the purpose of the Woosung 
traffic though it did change hands. The terms 
were agreed to, and a formal transfer of the pro- 
moters’ rights and interests in the road and tram 
line was made, with a stipulation compelling the 
purchasers to work the line as a steam tramway 
for at least six months after date of transfer, 
in the fond hope that six months’ experience 
of a paying concern would finally remove all desire 
to do away with it, which might still be lurking 
in the minds of the purchasers. The authorities 
kept to the letter of the agreement, worked the 
line for the stipulated six months, and worked 
it to a profit, but began to tear up the rails and 
lay up the locomotives and wagons in ordinary 
on the very day the term expired. Nor were they 
satisfied with stacking the broken permanent way, 
or piling up the rolling stock and locomotives 
higgledy-piggledy in the wagon sheds—they would 
have been too close at hand to obliterate the 
ill-luck which the foreign devils’ inventions were 
going to bring on the district—so the passenger 
carriages were shipped to Ta Rao (Formosa) and 
dumped into the tidal lagoon near by, so that their 
rotting frames should point the moral that the 
Chinese would not have foreign ways at any price, 
and adorn the tale of the amount they were ready 
to sacrifice to keep innovations out of the ‘‘ Middle 
Kingdom.” The rails, or at least such as were 
not hopelessly crippled in taking up, were sent to 
Kelung (Formosa) and thrown out on the beach 
at Coal Harbour to furnish the equipment of the 
Government colliery line. Thus ended the first 
chapter of railway enterprise in China. 

It is to the occurrences which accompanied the 
Franco-Chinese imbroglie of 1884-85, or rather to 
the fear that such experiences might be repeated, 
that China owes her present extensive system 
of land telegraphs. The Imperial Government, 
during the course of that somewhat one-sided 
naval demonstrativn, found that it was seriously 
detrimental to their interests to be either cut off 
from communication with their southern ports 
and provinces, or dependent upon the complaisance 
of the foreign owners of the coast cables for the 
transmission of indispensable ordcrs and _ intel- 
ligence, at exorbitant rates, and subject to foreign 
examination and tampering. The result was the 
erection of telegraph poles between Pekin and 
all the chief coast towns, as well as to a few of 
the chief towns of the interior. Formosa owes her 
land line from Kelung vid Taipeh to Takao 
(Amping), and her cable thence to Fuchoo to the 
same cause. All these lines of telegraph were 
established exclusively for imperial administrative 
purposes without any reference whatever to com- 
mercial interests, and the charges for private mes- 
sages have been fixed specially high with a view to 
rendering them almost prohibitive. Government 
officials have quite realised the advantage in taking 
time and trouble afforded by the informal telegrams 
over the regulation despatches, and so the tele- 
graph clerks have plenty of work, albeit of a 
non-paying character. Like the Formosa Rail- 
way, its North China compeer owes its existence 
to the same cause which produced the Chinese 
telegraph system. The North China _ fleet 
(Viceroy Li's) found itself seriously hampered, and 
its effectiveness marred, by the scanty and tardy 
supplies of coal available at its only coaling port, 
Tala, during the blockade of the southern coast. 
The main colliery at Tongshan was accessible only 
by a roundabout canal route, and the available boat 
accommodation was inadequate, so Lihung Chiang 
seized the favourable opportunity for breaking 
through the superstitious opposition of the conser- 
vative magnates in Pekin, and obtained the im- 
perial consent to place the colliery in railway com- 
munication with the mouth of the Peiho River at 
Taku. The railway was built strictly as an ap- 
panage to the colliery, whose existing management 
(European and Chinese) was extended to it without 
any change or alteration ; the inevitable friction 
and opposition aroused by the introduction of 
foreign ways and notions was then reduced to a 
minimum, and under the «gis of the Chinese vene- 
ration for existing institutions (the colliery being 
regarded in that light), the 58 miles were quickly 
and easily built, and the line established. But 
when the far-seeing Li wished to extend it to 
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10-IN. RODMAN CAST-IRON GUN CONVERTED INTO 8-IN. RIFLE (BREECH INSERTION). 


Tien-Tsin (28 miles), and thence to Pekin (86 miles), 
the opposition became so powerful that in the case 
of the latter extension, Li’s unique prestige had 
to give way, and consent to the withdrawal of the 


imperial leave six weeks after granting ; it has been however, soon became much smaller, until finally and is the gun with which the light batteries of the 


| batteries were gifts of private individuals, many | A second method of making this gun was to wrap 
battery commanders organised and equipped their | sheet iron around a mandrel, and then draw it out 
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| own batteries. As a result there was the greatest into a tube. 


variety of types, calibres, and designs. The variety; This formed a light 
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and very serviceable gun, 


more than once on the cards that the Tien-Tsin certain standard calibres were adopted and are still | United States are at present equipped. They are 


branch, where a first-class rapid and paying service 
of passenger and freight trains is being run, should 


mate business of the railway. 
(7'o be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. II. 
Sranparp Licut 3-1n. RIFte. 

Wuen the Civil War began the United States 
had no national gun foundry. The manufacture of 
guns, particularly of small calibres for field use, 
was undertaken by numerous private firms through- 
out the country, and in the greater number of cases 


retained in the service. The standard field piece | being replaced by the 


new steel pieces that are 


_was a 3-in. wrought-iron gun (Fig. 21). This gun | being built, and when completely replaced they will 
have been torn up again to furnish materials for | was manufactured in the following manner : Rolled | be reserved as pieces to be used in cases of emer- 
colliery line extensions, the only recognised legiti-| staves were laid up in the form of the barrel on an | gency. The principal dimensions of the piece are 


arbor and placed in a lathe. Around these was | as follows : 


| wound, by the revolution of the lathe, a long bar,| Tanie VIII.—Particulars of 3-in. Rifle (Fig. 21). 


| rhomboida! in section. Upon this bar was wound | Diameter of bore... 3 in. 
a second with spirals running in the opposite direc-| Length of bore 21.66 calibres 
tion. The operation was continued until five layers} yy.” in 78.3 in. 
had been applied. To give longitudinal stiffness a | Weight ened 820 Ib. 
thin bundle of staves was bound on the out- | Preponderance _ 40 ,, 
side. The breech was closed by driving in a Weight of shell ... eee 
plug. The mass was then raised to a weld- ee charge 32 02. 
ing heat and upset endwise 2 in. in a press and Initial velocity ... * 1500 ft 
|then rolled out from 43 ft. to 7 ft. in length. Cast-Iron Srece anp Coast Guns. 


The welding on of the trunnions, the turning of the The siege gun that is 


still retained in the service 


there was no Government inspector present. Many | chase, and the boring and rifling, completed the gun. _ is a cast-iron rifle, 4.5 in. in diameter (Fig. 22). It 
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MODERN UNITED STATES ARTILLERY. 
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PARROTT RIFLED CAST-IRON GUNS. 


is a muzzle-loading rifle with a uniform twist of one 
turn in 15 ft. 


TaBLe [X.—Particulars of 4.5-in. Gun (Fig. 22). 


Calibre... ... ‘ 4.5 in. 
Length po ~- 133 ,, 
Maximum diameter 15.6 ,, 
Minimum mn ; 9 i 
Weight ‘ 3570 Ib. 
Initial velocity... nee de, «oo “REE <, 
Weight of shot... _ Sai cue CE gg 
- shell a 
7s charge ... . eae ee 
Range ete os 3600 yds. 


The piece is mounted on a wooden carriage pro- 
vided, as is usual in siege guns, with travelling 
trunnion beds. 

The other cast-iron guns of the date of the Civil 
Warare the Parrottrifles. The 30-pounder, Fig. 
23; the 100-pounder, Fig. 24; the 200-pounder, 
Fig. 25 ; and the 300-pounder, Fig. 26. These are 
all cast-iron rifled guns, with a reinforce hoop of 
wrought iron. A number of them, especially the 
larger calibres, having failed, they have come to be 
regarded with distrust, and probably will not be 
used again except in an emergency. 

The wrought-iron hoop was made by coiling a 
bar into the form of a hollow cylinder, and weld- 
ing it longitudinally. It was then finished to 
the prescribed dimensions and assembled by 
shrinkage. The shrinkage considerably exceeded 
the shrinkage that is at present considered proper, 
and probably produced cross-strains in the iron, 
which weakened it when called upon to resist longi- 
tudinal strains. The hoop itself adding but little 
to the longitudinal strength, will probably explain 
the cause of the recent failures. These, together 
with the recent improvements in gun construction, 
will probably lead to the retirement of the Parrott 





guns from the service as soon as they can be re- 
placed by the new steel ones. 


CoNVERTED 8-1IN. AND 10-1n. SmootH-BorEs. 


After the close of the Civil War there was but 
little done in the way of gun construction in the 
United States: until about 1872. It was then 
proposed to convert the comparatively useless 
10-in. smooth-bore into an 8-in. rifled gun, by 
adding a rifled lining, The 8-in. gun so made 
proved fully equal to the English guns of the same 
calibre and led to the hope that the conversion of 
the larger calibre would also be successful. 

The Ordnance Board which considered the sub- 
ject recommended the trial of the Palliser plan of 
muzzle insertion, then successfully established in 
England, and the Parsons (American) plan of 
breech insertion. For the Palliser system wrought- 
iron tubes were to be used, and for the Parsons 
system steel tubes. The wrought-iron tubes were 
furnished by Armstrong, and the steel tubes by the 
Bochum Steel Company in Germany. The 8-in. 
gun made by muzzle insertion was at once a pro- 
nounced success ; the one made by the breech in- 
sertion method failed when fired for 456 rounds. 
On trial with the larger calibre the muzzle inser- 
tion plan proved to be defective in longitudinal 
support, and led to the adoption of the breech in- 
sertion plan. A successful trial of this system 
gradually led to the same system for the 8-in. gun, 
and proved very serviceable. Contractsfor wrought- 
iron and steel tubes given to American firms en- 
couraged the production in the United States, and 
soon led to the acceptance of forgings, which quite 
came up tothe tests of those tubes which had been 
obtained from abroad. 

An attempt to convert the muzzle-loading smooth- 
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PROJECTILES FOR 8-IN. CONVERTED RIFLE. 


bores into breechloading guns, with the Krupp 
fermeture, was then made. The general manner 
of inserting the tubing was the same as that which 
will be described for the muzzle-loading rifle. The 
jacket of the tube was considerably heavier than 
that which was used for the muzzle-loading rifle, 
and projected to the rear to receive the Krupp 
fermeture. This increased thickness of the jacket 
necessitated the removal of so much of the cast 
iron that the strengthening of the breech became 
necessary. This was done by the shrinking on of a 
steel hoop. The experimental 8-in. gun withstood 
over 600 rounds without injury ; 8-in. and 11-in. 
guns were then ordered, differing from the first in 
the fact that the powder chamber was enlarged to 
receive an increased charge. The trial guns, how- 
ever, failed after a few rounds by a fracture of the 
steel jacket through the front angles of the seat for 
the breech-block. A second 8-in. gun was made 
with rounding front corners. It stood the proof 
for endurance very well until the 127th round, and 
then burst into many fragments. 

The attempt to convert the muzzle-loading guns 
into breechloaders having proved a failure, did not 
detract from the muzzle-loading conversion system. 
A large number of 8-in. rifles were made and are 
now mounted in the various forts. In 1883 a test 
of an 8-in. gun at Sandy Hook, gave to a chilled 
iron projectile, weighing 180 lb., an initial velocity 
of 1430 f.s., and at 1000 yards penetrated 8 in. of 
iron, thus proving itself an effective weapon for the 
protection of narrow channels against vessels carry- 
ing 8 in. of armour or less. 

The muzzle insertion or Palliser plan of convert- 
ing the 10-in. Rodman smooth-bores into 8-in. rifles 
was as follows (Figs. 27 to 33). The parts consisted 
of : 

1. The gun casing bored out to receive the 
tube (a). 

2. The rifle steel tube made from a solid forg- 
ing (). 

3. The muzzle collar (c). 

4. The securing pin (d). 

5. The gas escape channel (e). ; 

The gun was first accurately bored to the mean 
diameter of 12.999 in. ; the gas escape channel, to 
give warning of the cracking of the tube, was 
drilled, and the muzzle recessed and cut with screw 
threads to receive the muzzle collar. 

The tube was made of open-hearth steel at the 
Midvale Steel Works, Pennsylvania. It was of very 
tine quality and showed greaé resistance in working. 
The tube was bored to the proper size, the exterior 
turned and the breech cup tightly fitted in place. 
It was then rifled, oiled, and wiped, and the 
breech smeared with red lead. It was then lifted, 
swung around in front of the muzzle of the casing, 
and inserted as far as the slings would admit. The 
slings were then removed, a block and tackle 
attached to the muzzle by means of which the tube 
was forced home. 

The necessity of getting a proper contact at the 
breech while the difference in curvature was pre- 
served, required the insertion and removal of the 
tube several times before a proper fit was secured, 





spa POE LO AIR ERR a 


372 


ENGINEERING. 


[Marcu 25, 1892. 








Before the final insertion grooves were cut on the 
base of the cup, so that any gas that might find its 
way between the tube and the cup would collect in 
the open space formed by the difference in curva- 
tures of the gun casing and tube, and from thence 
escape by the channel in the casing. The parts 
were then finally assembled, the vent locking 
securing pin and muzzle collar screwed in. Figs. 
28 to 31 are enlarged details of the various parts, 
and Figs. 32 and 33 are details of the vent bushing. 

The conversion by the breech insertion method 
was as follows (Figs. 34 to 40). 

The parts were : 

1. The gun casing bored out to receive the 
tube (a). 

2. The rifled coiled wrought-iron tube (0). 

3. The jacket (c). 

4. The breech plug (d). 

5. The muzzle collar (¢). 

6. The breech cup (f). 

7. The securing pin (4). 

A boring tool is run in at the muzzle and through 
the breech. The hole so made is gradually 
enlarged until it finally reaches the same diameter 
of 10 in. as the bore. The whole gun is then 
turned to 10.5 in., is reversed in the lathe and 
bored to receive the shoulder on the tube and 
the jacket. The tube is made in four sections and 
the jacket in three ; the sections are then welded 
and turned and the jacket is shrunk on the tube. 
The cast-iron breech plug is then put in and the 
tube and jacket accurately turned. The shoulders 
are smeared with red lead and the tube inserted in 
the casing, screwed home, and the securing pin and 
muzzle collar screwed into place. The principal 
data of these picces are : 


Length of bore ... te as .» 117.25 in. 
Weight ... nm _ sos .» 16,160 1b, 
Counter preponderance os es 630 lb. 


The counter preponderance is corrected by an 
eccentric ring of bronze attached to each trunnion. 


Weight of projectile 


ibe charge ... .. 3851b, hexagonal powder. 
Tnitial velocity. ... see 1430 ft. 
Pressure per square inch 33,000 Ib, 
Penetration of armour at 

1000 yards 8 in, 


10 deg. of elevation will give a range of 5000 yards, 


These guns are mounted on carriages very similar 
to the one described in Fig. 3 for the 15-in. Rod- 
man gun. Fig. 35 to 38 are enlarged details, and 
Figs. 39 and 40 are details of the vent bushing : 


TanLe X.—Particulars of 8-in. Converted Rifle. 


Table giving Velocity and Penetration of 8-in. Muzzle- 
loading Converted Rifle at various Ranges. 


Range. Velocity. Penetration. 
in. 

0 1403 9.96 
500 1302 9.08 
1000 1214 8.31 
1500 1136 7.65 
2000 1069 7.08 
2500 1018 6.67 
3000 980 6.36 


Prosectites FOR CONVERTED GUNS. 


The projectiles that are used with the rifled guns 
described in this paper are all made to take the 
rifling by means of some device expanded by the 
powder gases. The variety of devices, while large 
at first, has now practically narrowed down to two, 
the Butler and the Eureka. The body of the shot 
is the same in both cases, being made of iron, cast 
with the point down; the latter being cast inan iron 
mould, is chilled to quiteadepth. The depth of the 
chill varies with different foundries, as shown in the 
cross-section of the Butler shot. 

The rotating device on the Butler shot consists 
of a ring made of 70 parts of the purest copper and 
30 parts of zinc. Threads are cut on the base of 
the projectile and run in such a direction that the 
rotation of the projectile, while passing through 
the bore, will tend to tighten the ring. The ring 
hasa double lip and the powder gas forces one lip 
outward into the rifling and the other tightly 
against the projectile, thus diminishing any ten- 
dency to strip. The rotating device on the 
Eureka projectile is of the form shown in Figs. 42 
and 43. 

The base of the projectile is cast in a conical 
form, the smaller base to the rear. The rotating 
device is also turned on the interior to a conical 
form but slightly smaller, so that it cannot be forced 
completely home. It is held on by a screw bolt, 
and prevented from rotating independently of the 


projectile by ridges which fit in corresponding 
grooves in the base of the projectile. The powder 
gases force the device further on the conical base, 
thus spreading out the upper edges into the rifling, 
at the same time the normal pressure on the lower 
edges will also expand them into the rifling. These 
projectiles have proved very satisfactory. 








AMERICAN INSTITUTE OF MINING 
ENGINEERS. 
(From our New York CorrESPONDENT.) 

Tue City of Baltimore is known in the United 
States as the Monumental City, and this is some- 
what of a misnomer, for Baltimore is not parti- 
cularly rich in the article. There is a fine monu- 
ment in Charles-street to the ‘‘ Father of his 
Country ;” the base of this is 60 ft. square, and 
the height of the Doric column which surmounts it 
is 165 ft , and there is also a small monument (as 
the numbers were limited) about a mile distant to 
the memory of those who fell when Fort McHenry 
was bombarded by the British in 1814, but it is not 
necessary to dwell on this matter here ; certainly the 
occurrence of such structures in Baltimore is not 
so frequent as to lead to remark. It,is, however, a 
well-known fact that not infrequently localities take 
their names from the absence of the article from 
which the title is chosen ; thus Chestnut-street, 
Maple-street, Linden place, and the like, have no 
trees of the name chosen; Philadelphia seems to 
have a sort of patent right in such anomalies ; we 
find Mince-street, Cranberry-street, Lemon-street, 
&c., but we look in vain forthe pie. So Baltimore, 
although the Monumental City, has but few monu- 
ments in the strict sense of the word. She has, 
however, as will appear, monuments to the public 
spirit of her citizens, enduring, living, working, 
monuments. 

The name of the city is good old English, in 
fact, to use Mr. Gilbert’s phrase in Patience, 
‘‘early English.” Its origin dates to July 14, 
1729, and in 1768 it became a county town, to the 
chagrin of Joppa; but who, except Jonah, would 
want to hail from Joppa, and he only did it 
from force of circumstances, and landed most 
ignobly in a foreign country before long. Ballti- 
more being at the head of Chesapeake Bay, which 
has ample depth of water, soon grew to be a 
commercial city of great importance. In 1812 
some of the ancestors of the readers of ENGINEERING 
attacked the city both by land and sea, and but for 
this act we should not have had the *‘ Star-Spangled 
Banner,” which was composed by a Marylander 
detained on a British man-of-war during the bom- 
bardment of Fort McHenry. 

In 1827 the great Baltimore and Ohio Railroad 
was chartered, and the construction begun in 1828. 
In 1853 this line was built to the Ohio River, and 
in 1857 to St. Louis. Any one who has been over 
this line wonders at the courage of the engineers 
who located it, and still more at those capitalists 
who had faith in the enterprise. It is probably the 
most difticult railroad line ever constructed, but it 
opened a most beautiful country, rich in mineral 
wealth and fertile beyond any other similar 
section of the United States. Baltimore is 
a most beautiful city, and rests on as many 
hills as the City by the Tiber. Its citizens, 
as was suggested, are public spirited and liberal. 
The monuments established by them are the John 
Hopkins University, where probably education is 
carried as far as in any Institution of the kind in 
the world ; the Peabody Institute, the Woman’s 
College. Nor should that magnificent gallery of 
paintings collected by Mr. Walters be overlooked ; 
in fact the Institute did not overlook it, on the 
contrary, they looked over it and were greatly 
pleased at the sight; but we must not anticipate. 


Minine Gems In Evropr. 


At their recent meeting in February the Mining 
Institute assembled in one of the lecture-rooms of 
the John Hopkins University, and were wel- 
comed by J. W.. Tyson, chairman of the Local 
Committee, followed by the Mayor of Baltimore, 
and then Professor Gilman, president of the 
John Hopkins University, added to these cordial 
words the welcome of the University, so that the 
Mining Institute began to feel fully at home, and 
so signified in the reply of its president. These 
formalities having been so pleasantly carried out, 
the real business commenced in a paper by that 
eminent mineralogist, Mr. George Kunz, the 





expert for Messrs. Tiffany and Co., of New York, and 





who is probably known to many of the readers of 
ENGINEERING as being the gentleman in charge of 
Messrs. Tiffany and Co.’s exhibit at the Paris Ex- 
position in 1889. The paper was entitled ‘‘ The 
Mining of Gems and other Minerals in Hungary, 
Bohemia, and Russia.” This paper was illustrated 
by lantern slides showing the country, and methods 
of mining. There was also on the lower floor of 
the building a fine exhibit of gems, ranging up to 
1000 dols. in value, together with castings of iron 
from the Kasil Iron Works in the Ural Mountains. 
Among these latter were medallions and a bust of 
the Czar, looking as fine as though made in bronze. 
The lecturer proceeded to describe the wonderful 
mineral deposits of the Ural Mountains between 
Russia and Siberia. The following extract may 
be cited on this subject : 

‘*For nearly two centuries the Ural Mountains 
have been noted for their remarkable productions 
of gem-like minerals and gems that for beauty and 
quantity have always given the region a foremost 
olace in the mineralogical collections of the world. 

he magnificent emeralds, alexandrites, phenacites, 
gigantic beryls, topaz tourmalines, green garnets, 
amethysts, and the great variety of jaspers of all 
colours are among those of the greatest interest. 
The occurrence of the diamond in the Ural is not 
firmly believed by some of the Russian mineralo- 
gists. In a collection at Nijni Tagilsk I saw a small 
white crystal weighing one-third of a carat, a 
twinned hexoctahedron, which was pronounced 
phenacite by a local mineralogist who had taken its 
specific gravity, but which is, as the collectors 
believe, a small opalescent white diamond sizilar 
to those found at the Bagagem mine in Brazil. It 
was found in a small brook known as *‘ Pologica,’ 
near the village of Kalstchi. The lapidary work of 
the Urals is all executed either at the imperial 
lapidary works at Kkaterinbourg by the lapidary 
masters, as they are termed, who employ the work- 
men or apprentices, each having his own peculiar 
style. The product is sold to the dealers at 
Ekaterinbourg, who visit the Nijni Novgorod, 
Moscow, and Ekaterinbourg fairs. The lapidary 
works at Ekaterinbourg are so situated that they 
have command of an immense water power, by which 
they are run. These works are on a large scale, so 
that immense masses of hard stone can be as readily 
worked as marble is throughout Europe. Many of 
the machines are of a primitive character and have 
not been changed during the past century. The 
facilities for sawing, drilling of large columns, 
either for ornament or for lightening large masses 
of stone, &c., are ingenious and are manipulated 
with the greatest skill.” 

After the conclusion of this lecture a pleasant 
social reunion followed under the auspices of Presi- 
dent Gilman, of the John Hopkins University. 

The next day business commenced in earnest, it 
having been arranged to hold a continuous session, 
and thus complete the reading and discussion of 
papers before visiting ‘‘ objects of interest.” 


THe Coprer Mines or VERMONT. 

The first paper was entitled ‘‘ The Copper Mines 
of Vermont,” by Henry M. Howe. He stated 
that the ancient slates of the Appalachian Range 
contained a series of extensive beds of iron pyrites, 
which extend from Alabama to the St. Lawrence. 
These deposits occur on a ve1y large scale, 
and though they have many of the charac- 
teristics of fissure veins, are not generally thought 
to be such, but to be true ore beds, their irregu- 
larities being due to folding and distortion during 
metamorphism. In the majority of cases, although 
there are marked exceptions, these deposits pinch 
out in depth. In the Southern States the upper 
part of the ore body has been decomposed, and the 
copper leached out. Below the gossan is found a 
rich layer of copper ore, resulting, perhaps, from 
the reprecipitation of the leached copper. Below 
this again is the region of undecomposed sulphides 
which become impoverished in depth. 

In the Northern States both the gossan and 
richer portion are eroded, leaving the undecom- 
posed sulphides exposed at the surface. The sul- 
phides continue in depth without loss of their per- 
centage of copper, and in some cases are said to 
have been enriched. In the Elizabeth mine the 
ore has been worked down on the pitch for 1500 ft., 
and in places some 60 ft. in width. At the Union 
mine, while the ore body does not extend con- 
tinuously to a great depth, yet continuations of 
new lenses are found by cross-cutting when the 
bed pinches, 
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Although at present the pyrrhotite ores are 
placed at a disadvantage with the pyrite ores, so 
far as utilisation for acid-making is concerned ; they 
contain a larger proportion of copper, but the pro- 
mised development of the gigantic sulphur beds of 
Louisiana threatened to drive iron pyrites out of the 
market as a source of sulphur for acid-making. 
This would put the pyrrhotite mines, like those of 
Vermont, on a par with the pyrite mines as regards 
sulphur, while, as the pyrrhotite mines are in 
many cases much richer in copper than the pyrite 
mines, the former would be the more valuable 
class. 

Dr. Howe, it may be stated, is the author of one 
of the best works on steel extant, and is a metal- 
lurgist of high order, so that his paper received 
careful consideration from his fellow members. 


Tue Macnetic Ores oF NortH CaRro.ina. 


The next paper was ‘‘The Magnetic Ores of 
Chapel Hill, North Carolina,” by H. B. C. Nitze. The 
author stated that being difficult of access, these 
beds were undeveloped. During 1890 considerable 
prospecting was carried on, and the territory de- 
scribed in the paper embraced 150 square miles. 
The ores are principally magnetites, chemically 
suitable for the manufacture of Bessemer pig iron. 
Some brown hematites and red specular ores are 
also found; but, although of excellent quality, 
their quantity will hardly place them in the category 
of economic raw materials. 

The structure of the magnetic beds is decidedly 
lenticular, and as such they are distributed over a 
rather undefinable area, though there is some regu- 
larity in the direction of their outcrops, which have 
a general trend north-east and south-west. The 
author divided them into three belts, and proceeded 
to describe them. The first, or Ballow belt, ex- 
tended along the New River, and the analysis 
showed as follows : 


Per cent. 
Silica... bag <a ais “4 27.59 
Metalliciron ... uF si eee 53.99 
Sulphur .. se = aa a 0.055 
Phosphorus _... - F aes 0.063 


The second belt is the Red Hill, about three 
miles north of the preceding one. An analysis of 
an average sample shows : 


Per cent. 
Silica ... wap me aa “ie os 22.74 
Metallic iron me hea oe ni 45.44 
Sulphur is ae Sy ies uP 0.049 
Phosphorus ... ea <s ase eee 0.022 


In general this ore is good, although in some 
places it abounds in sulphur. There are not many 
deposits of any magnitude, 

The third belt is the titaniferous, and the analysis 
shows the following : 


Per cent, 
Silica... ate ase sis ae oe 4.35 
Metallic iron oo os ae Se 52.85 
Phosphorus ... Rie aes ae aes 0.018 
Titanic acid ae = ? ses 8.800 


The mined material will, in many cases, be high 
in silica, but there is no reason why, by means of 
magnetic concentration, a high-grade product 
should not be obtained. 

The titaniferous belt is by far the most persistent, 
and shows a large quantity of ore, but the percent- 
age of titanic acid condemns this material for 
blast furnace use, at least in competition with iron 
ores less difficult to smelt to pig iron. 

The author thought the only profitable method 
for these ores was that of magnetic concentration. 
The President thought titaniferous ores might be 
worked by the use of large hearths removable 
while in blast, and stated he had given much time 
to this plan which worked on a small scale. 


THe SturTEVANT MII. 


The next paper was by W. H. Hoffman, of 
Brewster, N.Y., entitled ‘‘Granulating Magnetic 
Iron Ores with the Sturtevant Mill at Croton 
Magnetic Iron Mines in New York.” The machine 
is shown in Fig. 1, and the cross-section in Fig. 2. 

The size of the grains can be changed by increas- 
ing or diminishing the speed, as the ore is crushed 
by attrition of the particles of ore in the revolving 
bushings B B, and the stationary particles in the 
central casings. Thus the hardness of the ore is 
not a factor since it acts on itself. 

The author reported that with well - roasted 
Croton ore he can granulate to 12 mesh 24 gross 
tons per hour in a 20-in. mill, with an expenditure 
of 96 horse-power. The cost for renewals compares 
as follows with the different appliances used at 





various times at the Croton mines : Common single- 
jaw Blake soft-steel cover rolls, 18 cents; Blake 


easily reduced, assisting the working of the furnace 
and promoting economy in fuel. Occasional samples 


multiple crusher, 3 cents ; rolls with chilled cast-' of gossan will run as high as 47 to 48 per cent. iron 
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iron covers, 44 cents; Buchanan rolls with soft- 
steel covers, 2 cents ; Sturtevant mill, % cent per 
ton of rock. 


Tue Gossan LEAD OF VIRGINIA. 


After this interesting paper followed ‘‘The 
Great Gossan Lead of Virginia,” by E. C. Mox- 
ham. The following extract shows the general 
character of this paper: ‘‘The deposits of the 
class of ore to which the gossan belongs have been 
chiefly valuable, or deemed valuable, hitherto for 
copper and occasionally for nickel ; but the gossan 
outcrop or ‘ iron hat’ overlying the deposits, parti- 
cularly in Virginia, was mined in early days for 
iron ore, and even just before and during the late 
Civil War furnished the material for excellent iron 
to Southern works. I may add that I am informed 
that at this time considerable quantities of this 
gossan ore are shipped to Middlesbrough and other 
points from Ducktown, Tenn., where it was formerly 
neglected. Its zone is apparently a fissure vein, 
between defined walls, striking through Carroll 
County, Va., north-eastward from Floyd and into 
Grayson County, a distance of 23 or 24 miles, and 
dipping south-west, usually about 45 deg. Little 
more than a year has elapsed since railroad connec- 
tion was made with this lead, and it is now being 
worked at two points—its extremities. It has not 
yet been fully developed, except by copper miners’ 
drifts, and the mines are producing only 800 to 
1000 tons per day, but their importance is already 
realised by the furnaces. Every furnace within 
250 miles, with but two exceptions, uses from 25 
per cent. upward of its mixture from this source. 
It is found to be an excellent ore to mix with the 
other ores of the district, particularly the hard 
brown ores of the Potsdam series, which could not 
otherwise be used to anything like the same extent. 
It is said to give strength to the iron and to be 


in natural condition, and some disappointment has 
arisen from the fact that shipments have not shown 
as high an average as was expected from the exami- 
nation of the well-weathered samples collected on 
the surface before railroad connection was made 
with the mines, some of which samples ran as high 
as 50 per cent, in iron.” 

A fair average of shipments, as sent from the 
mines, would be as follows : 


Per cent. 
Tron (natural condition) ... des a Ge 
Silica ... sas aes sd aes ae 9.74 
Manganese ... i a aaa pa 0.306 
Phosphcrus ... ies a: ae Pa 0.064 
Sulphur aa ead ad em faa 1.13 
Copper .. ai ; 0.293 


One of the members reported that in one of 
these gossan mines he had found two stone hammers, 
indicating they had been used by prehistoric men, 
but there seemed to be some doubt thrown on this 
by another of the members, and the audience re- 
ceived an impression that, perhaps, they had been 
left there by the doubter in one of his prehistoric 
visits. Like the original doubter of the New Testa- 
ment the modern one rejoiced in the same name, 


PHOSPHATES. 


The afternoon session was given up to phosphates, 
and some of the papers were of value to those 
who were interested in phosphates. ‘The Phos- 
phates of Florida,” by Geo. H. Eldrige, was the 
first. 

There are four classes of phosphates: The hard 
rock, the soft rock, the land pebble, and the river 
pebble. The gradations from the laminated variety 
strengthen the theory of deposition, especially as 
specimens of rock entirely similar in appearance 
were found at the Mammouth Spring in the Yel- 
lowstone, where they were deposited by the geyser 
mineral waters. The origin of the phosphates is in 
doubt, but phosphate of lime is found in many sea 
plants and animals. To account for these deposits 
through deposition and substitution there are four 
requirements: Phosphate of lime, carbonate of 
lime water, and a reagent to dissolve those minerals, 
Evidence goes to show that the surface waters in 
Florida carry to-day large quantities of carbonate 
of lime, carbonic acid, the real solvent, and humic 
acid, derived from the soils. These waters may 
have passed through fissures, and the phosphate of 
lime deposited as the carbonic acid was neutralised 
by the limestone. The age, however, was the 
Eocene. The boulders were formed by cavities in 
the limestone being filled with phosphate of lime 





and the exterior casing being washed away. A 
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THE COLUMBIAN EXPOSITION: THE ART GALLERIES. 























paper on Phosphate Chemistry came next, and 
then another on the Apatites of Quebec. This 
was not a physical statement to tend to dis- 
courage annexation, for American appetites are not 
small, and at this period were. commencing to 
assert themselves, but it was a mineralogical 
paper pure and simple, by John Stewart. 
Unless such apatites contained 75 to 90 per cent. 
of the pure mineral it would not pay to ship them. 
He divided them into four classes. The pure 
mineral ; that mixed with pyroxene and hornblende ; 
that containing mica and calcite ; and, that con- 
taining pyrite and pyrrhotite or magnetite and 
hematite. The second-class could be crushed and 
used as a fertiliser, or by roasting in a mechanical 
furnace with SO;, SO,, and N30; vapours be 
formed into a superphosphate. Other papers fol- 
lowed, the most interesting being by E. V. D’In- 
villiers on the ‘‘ Phosphate Deposits of Navassa,” 
which occurred in irregular caves in the limestone. 
He thought the origin was from sea fowl guano, 
which leaching and coming in contact with the 
limestone converted it into calcium phosphate. 


(To be continued.) 








AMERICAN OrDNANCE.—The Cramp Company will com- 
— building at once a two-story gun factory in Phila- 
elphia. 


Cirder A two L$ 6x 3i'x x} ? 


; Flange 2 LS 
GirderB ba ii de di 


fn0e.). 2) 
GirderC P Alange 2L$ 6% 34~Ya\ 
bat. » 


‘fe do. ve shee 
| \ 
Be, Ts Ss et ee Come? Ve 





4 Bedplate 21-%-1 6 














One s+ He | 


Ey 
Wek 48= Ye 









bot. flange do. do. | 


St aca wes 3684/6 
\ 








| 
| 
MM 
| 
| 
| 
| 
1 
| 
i 
| 


ay | Tear 











i 


. as 2+ Me" 12” back to back L4 
Vines aie 

shut 4angles 2jp« 2he+ en * 
10° beck to back of L§ Lattice 2f-fa 


22. d-2e« Hig 12° back to back of L8 
Web 12274. 


THE WORLD’S COLUMBIAN 
EXPOSITION. 
(Continued from page 285.) 

WE complete this week the publication of the 
drawings of that building of the Columbian Expo- 
sition which will be devoted to Fine Art exhibits. 
It will be seen by reference to the views we pub- 
lished on pages 312 and 313 ante, that the building 
is in the form of a cross with the angles filled by 
courts of a less height. Each arm of the cross, the 
main aisle and shorter transepts, terminates in a 
great portico, approached from without by a 
stairway about 60 ft. in width, at the east and west 
ends, and nearly 80 ft. at the north and south 
entrances. By this arrangement the floor level is 
raised 9 ft. 3in. above the ground. Figs. 2 and 
3, page 312, are respectively longitudinal and 
transverse sections showing the general arrange- 
ments. Referring to the plans, Figs. 3 and 4, it 
will be seen that the main galleries, the aisle and 
transept, are 100 ft. in width, and are covered by 
a pitched roof, constructed like some of the 
galleries at the Paris Exhibition of 1889 ; that is to 
say, the roof principals are supported at the ends 
'by columns, about 65 ft. high, and from these 
columns to the adjoining wall, a space of about 
20 ft., struts are introduced forming a continuation 
\of the principals, and so preserving an unbroken 








roof. The space formed by the intersection of the 
aisle and transept is occupied by a rotunda, which 
is carried on masonry piers of the form shown in 
Figs. 2 and 3; the room occupied by these piers 
reduces the width of the dome covering the 
rotunda to 72 ft. The rotunda is entered through 
four openings, axial with the aisle and transept ; 
these openings are 38 ft. wide, and are further 
broken by two heavy columns. Above the spring- 
ing of the roof the masonry is extended with a 
straight face each way, and on each of these faces 
the main roofs finish. Above this level the dome 
springs ; the general form is indicated in Fig. 1. 
he external dimensions of the cross galleries, not 
including the stairways, is 500 ft. by 320ft. ; room 
is thus left for four courts each 200 ft. long, and 
about 100 ft. wide. Round each of the two 
external sides of the court there is a colon- 
naded gallery open to the air, and forming 
one of the principal architectural features of the 
exterior. The introduction of these courts thus 
gives the plan a rectangular form with the excep- 
tion of the projections of the stairways. The 
general appearance of the loggias and entrances is 
shown by Fig. 1, and in greater detail by Fig. 7, 
which also indicates the method by which the 
columns and general constructive decoration is 
built up with timber framing covered with staff. 
The walls of all the courts are of brick and stone ; 
their positions and the manner in which the space 
is subdivided into courts is shown clearly in the 
plan, Fig. 4. Each of the four galleries is divided 
into eight courts and a corner pavilion ; an inner 
angle of each gallery is occupied by a winding 
stairway leading to the upper galleries. The ma- 
jority of the courts are 60 ft. long by 30ft. wide ; 
the corner pavilions are. about 50 ft. square, and 
the outer court of each gallery is 40 ft. by 120 ft. 
long. Ata height of 24 ft. above the floor level a 
gallery 20 ft. wide runs round the east, south, west, 
and north courts in the aisle and transept. These 
galleries are supported by the walls on one side, 
and by columns placed 30 ft. apart on the outer 
side. The plan, Fig. 5, shows this arrangement, 
and Figs. 11, 12, and 14, page 347, are details of 
the construction. From this gallery stairways 
lead to an upper gallery, as shown in Fig. 3. The 
main gallery thus provides a continuous means of 
circulation for visitors around the whole of the 
higher part of the building, and the walls will 
afford a large amount of space for exhibits. The 
floor of the aisle and nave will be used principally 
for statuary. This part of the building will be 
lighted from above by the skylights in the main 
roof ; the galleries will also be lighted by a series 
of skylights introduced into the flat roofs covering 
these courts. The large roof covering the aisle 
and transept is illustrated in detail in our last and 
present issues. As will be seen from Fig. 19, the 
clear span is 60 ft., and each truss consists of a 
lattice girder 3 ft. deep divided into single 
intersection panels. It is built up of top and 
bottom flanges 8 in. by 2 in. stiffened by angles 
3 in. by 3 in. by fin. The vertical members 
of the bracing consist of four angles 24 in. by 2} in. 
a } in. ; the diagonals are single angles 24 in. by 
23in. by fin. At the apex the rafters are con- 
nected by four angle plates 5 in. by 3 in. by # in. ;” 
at the lower end they are riveted to the steel 
columns shown in detail in Figs. 13, 14, and 15, 
page 347. A tie-rod 2}in. in diameter extends 
between these columns transversely. Longitudi- 
nally the framework consists of light lattice girders 
between the columns, and a series of purlins ex- 
tending from rafter to rafter. Fig. 20 shows the 
construction of these purlins. From the columns 
to the wall of the building, 20 ft. beyond, the lower 
roof girders are carried. These are similar in con- 
struction to the upper rafters, and are shown in 
Fig. 18. This part of the roof is covered with 
boarding and Roman tiles; but the upper por- 
tion of the roof carries a skylight, the framing 
of which is raised 3 ft. 10in. above the rafters. 
As will be seen from Fig. 19, this framework is 
very light, consisting of angle iron standards, 
longitudinals, and sash bars, the latter 18 in. apart. 
Figs. 20 and 21 are details of this part of the con- 
struction. The roof principals are placed 30 ft. 
apart. The columns are of steel with plate faces 
on two sides, and diagonal bracings on the other 
sides (see Figs. 14, 15, page 347). The girders sup- 
porting the galleries are riveted at one end to these 
columns, and at the other end they rest on the 
walls ; Fig. 14 shows a detail of these floor girders, 
That part of the upper galleries at the ends and in 





Te RO REED BARB RE 








376 





ENGINEERING. 


[Marcu 25, 1892. 





the centre of the building is supported on similar 
columns, the support, however, being cast-iron 
columns of the form shown in Figs, 11 and 12. 
As will be seen from these figures all the columns 
rest on concrete foundations. 

Fig. 24 is an enlarged plan showing the position 
of the main roof trusses, the purlins, and columns, 
as well as of the first-floor gallery. From this 
same view it will be seen that at the gallery level, 
the spaces between the four piers supporting the 
central dome, are spanned by girders of the form 
shown in Fig. 25. The details of purlins are given 
in Fig. 8, page 347. The piers of the dome are 
carried up to the level shown in Fig. 2, page 346, 
and below the springing of the dome are laid the 
girders shown in Figs. 26 and 27 ; the dimensions of 
these girders are marked on the plan, Fig. 26. 
Above each intersection of girders A, B, and C 
rises the arched rib shown in Fig. 27; there are 
sixteen such ribs, converging to atop ring, and con- 
nected by a series of rings at intervals. Besides 
these the ribs are braced together by 1-in. rods, 
and two struts are placed across the top ring as 
shown in Fig. 28. The general description of this 
very beautiful building was given on page 318 ante. 


(To be continued.) 


THE PROPOSED NEW RAILWAY TO 
LONDON. 

Tue Select Committee of the House of Commons, to 
whom has been referred the renewed Bill of the Man- 
chester, Sheffield, and Lincolnshire Railway Company 
for extending their line into London, opened their 
inquiry at Westminster on Monday. The Committee 
are: Sir R, Paget, chairman, Mr. Leveson-Gower, Mr. 
Rowntree, and Mr. Grotian. 

Mr. Littler, Q.C., Mr. Pember, Q.C., Mr. Worsley 
Taylor, Q.C., Mr. H. Hamilton, and Mr. Lewis 
Coward were the counsel for the promoters; Mr. 
Balfour Brown, Q.C., represented the Great Northern 
Railway Company, who appeared in a conditional 
friendly attitude ; while Mr. Pope, Q.C., Mr. Cripps, 
and other learned gentlemen meg on behalf of 
various other petitioners, including the London and 
North-Western Railway Company and the Midland 
Railway Company. Owing to an agreement arrived 
at between the two companies since the Bill was 
thrown out last session, the opposition of the Great 
Northern Railway Company has virtually vanished, 
but there is a large number of opponents of varied 
descriptions who are still resisting the measure, espe- 
cially towards and in London. On the other hand, the 
scheme is very strongly supported by numerous in- 
fluential authorities and individuals along the route. 

Mr. Littler, proceeding to state the promoters’ case, 
described the original scheme of last year, and as since 
altered. The project was, he explained, the construc- 
tion of a new line 112 miles in length, commencing at 
Annesley, by a junction with the promoters’ line from 
Sheffield, and thence passing through Nottingham, 
Leicester, Loughborough, Lutterworth, Rugby, and 
Daventry to Quainton-road, where it would join the 
Aylesbury and Buckingham extension of the Metro- 
politan Railway, and thus proceed to Finchley-road, 
and finally terminate at a passenger station fronting 
on to the Edgware-road by Marylebone-road. This 
station would cover 58 acres of land. Then by a small 
branch line running by the side of that proposed 
station it was intended to make a junction with the 
Metropolitan line between Baker-street and Edgware- 
road, and by that means it would be practicable to 
exchange traflic with the southern lines, because 
the Metropolitan Railway ran to Farringdon-street and 
on to Blackfriars, where was already a junction 
giving access to the southern lines. Ina similar way 
there was a possible connection, vid Bishopsgate and 
Aldgate and the East London Railway, with southern 
lines meeting at New Cross, At the same time the 
= at Finchley-road would afford access to the 

ondon and North-Western system, and by way of 
the North London Railway, also to the docks and the 
Great Eastern Railway, and furthermore it was pro- 
posed to gain access to the Great Western line and to 
all other systems to the north of the Thames. The 
line would also run alongside tie Regent’s Canal, 
which would be very useful for the delivery of coal. 
The total estimate for the works projected was 
6,573,729/., and of this amount 6,484,998/. would be 
required for the construction of new lines, the pur- 
chase of land, and the erection of stations, while 
widenings of existing lines would absorb 62,788/., and 
new eas would take 25,942/. The cost of the London 





section would average about 542,152/. per mile ; and 
the section, 1074 miles long, to the northward of the 
junction with the Aylesbury and Birmingham line, 
would cost about 37,794/. per mile. The quan- 
tity of land to be acquired compulsorily was 1475} 
acres, of which 734 acres would be in London. 
For the land in London 1,423,720/. out of a total of 





2,532,864/. would be required. The Bill last year was 
mainly rejected on the opposition of the Great Northern 
Railway Company, based upon an old standing agree- 
ment with the promoters. There was opposition on 
other grounds from other sources, but the Bill had 
been very carefully considered in all its engineering 
details, and in every respect, and he could not but 
regard it as a very good scheme. Butas it had been 
rejected the opportunity had been taken to improve it 
on some points, and he felt that, if a new line was to 
come into London at all, it would be difficult, if not 
impossible, to adopt a method of bringing in such a line 
which would do less injury than this to the property 
affected. 

Mr. Littler shortly sketched the history of the 
Manchester, Sheffield, and Lincolnshire system ; 
he observed that the coal in the South Yorkshire field 
consisted of steam, gas, and house coal. In many 
parts the steam coal had been worked out, but the 
gas and house coal were of excellent quality, and 
the owners of the collieries were exceedingly anxious 
that the line should be made, so that they might 
have a better opportunity of disposing of their coal, 
For fifty-three pits in the district the natural outlet 
was the Sheffield line, and the opening of coal depéts in 
London would lead to a saving in the cost of delivery 
of something like 6d. a ton. Chesterfield would be 
placed on a main line of railway running north and 
south, and Nottingham would o—8 the advantage of a 
through connection with all the express trains stop- 
ping, for the new station would be in the heart of the 
town instead of on the outside as the existing stations 
were. That station would be of the greatest advan- 
tage to the Great Northern Railway Company, who 
instead of being, as they were last year, opponents 
of the Bill, were now friendly to it, an agreement 
having been come to giving them the option, if they 
chose to make a junction, of running into the cen- 
tral station of the Sheffield Company at Nottingham. 
He further maintained that the line would immensely 
benefit and develop districts and industries all along 
the route between and at Loughborough and Leicester, 
Lutterworthand Rugby, and onward to the towns and 
villages between Hucknall and Quainton. There the 
total population was 481,000, and there was a further 
population of 44,000 between Quainton-road and North- 
wood, near Rickmansworth. This was excluding the 
population on the Metropolitan Railway, and also the 
ap of Sheffield and other places which would 

enefit, bringing up a population of about 7,500,000. 
Observing next that there was a large amount of oppo- 
sition to the scheme in London, Mr. Littler explained 
that the line would begin in London with a junction 
close to the West Hampstead Station on the Metro- 
politan Railway, and terminate in the Marylebone- 
road, The station would be fronted with a fine hotel, 
and on each side there would be a 60-ft. road, 
giving access to the passenger platforms. A sepa- 
rate entrance would be provided for goods, and the 
coal yard would be in a position where no objection 
could be taken to it. With respect to Lord’s Cricket 
Ground, which had been the cause of strenuous oppo- 
sition last year, the learned counsel stated that the 
promoters had made peace with the club, having 
agreed to compensate the Clergy Orphanage, whose 
old school would be taken in order to enlarge the 
cricket ground. For a considerable distance in 
London the line would be in tunnel, but the 
promoters were. prepared to pledge themselves 
not to build over the tunnel, and about fifteen 
acres of land could thus be made into a boule- 
vard, or something similar. The question was 
whether there was to be another lineto London or not, 
and if so, where. The Committee of last year spent 
ten days discussing alternative sites for the proposed 
station in London, and no better site could be sug- 
gested than that selected under the Bill. Reverting 
to the Great Northern Company, Mr. Littler men- 
tioned that although that company were now present 
nominally as opponents, an absolute agreement had 
been come to with them since the Bill was deposited, 
and the Committee were asked to schedule that agree- 
ment in the Bill. 

Mr. Balfour Brown, Q.C., for the Great Northern 
Company, stated that they were there really to 
support the Bill if the agreement was scheduled. 

r. Littler explained that the new agreement pro- 
posed to cancel the old one, and it was proposed to fix 
a day, about the time when the new line should be com- 
pleted, when the Great Northern should have running 
powers over all the Sheffield Company’s system west 
of the Great Northern main line, and west of the Great 
Northern Company’s West Riding and Grimsby lines, 
including joint or worked lines, so far as the Sheffield 
Company could give them, but excluding the proposed 
line of the Sheffield Company from Annesley south- 
wards. In exchange the Sheffield Company were to 
have running powers over the existing Great Northern 
system from Nottingham to Egginton and branches, 
and over all the Great Northern lines north and 
north-west of Doncaster, including joint lines. 
Each company was to fix its own rates and fares. 
The old agreement was one in prohibition of com- 





petition, while the new agreement was to en- 
courage friendly and reasonable competition over 
each other’s lines. Finally Mr. Littler said the calcu- 
lation had been made by Mr. Pollitt, the general 
manager, that immediately after the opening of the 
new line the Sheffield Company would have a railway 
which would give them over 6 per cent. on their out- 
lay, and in view of the enormous advantages to be 
derived from the new line, he urged the Committee to 
pass the preamble of the Bill. 

It was stated by Sir J. Martin, the Parliamentary 
agent for the Bill, that the Midland Company did not 
now appear by counsel, while the London and North- 
Western Company only applied in respect toa clause 
affecting one of their ane. 

Sir Edward Watkin, chairman of the Manchester, 
Sheffield, and Lincolnshire Company, as also of the 
Metropolitan, the South-Eastern, and the East London 
Railway Companies, described the policy of the pro- 
moting company. That policy, as sanctioned by 
Parliament, had been one of gradual development and 
extension. They had now 300 miles constructed, 78 
miles in the course of construction, and 205 miles 
which they owned jointly with other companies. They 
had been steadily advancing towards the Metropolitan 
Company with the prospect of ultimately establishing 
a line between Annesley and Quainton-road, and the 
question now was whether that gap should be filled up. 
As to the line itself, the people of Leicester and 
Nottingham, the landowners along the line, strongly 
approved of it, while Sheffield, Grimsby, and the north 
_— regarded it as almost a matter of necessity. 

he scheme would be of enormous benefit to London, 
by introducing large new supplies of produce and 
minerals. The line would also give communication 
through London to the docks and the south, and he 
hoped to be able to provide through communication 
from the far north right down to the south. As to 
the advantage to such industrial centres as Notting- 
ham and Leicester of being put upon a main trunk line 
to London, that was, he thought, too manifest to re- 
quire pointing out, and he also mentioned that in 
Yorkshire and Derbyshire there were coalfields lying 
absolutely idle through the utter want of railway 
accommodation in the neighbourhood. Sir Edward 
next informed the Committee that something like 30 
millions had been invested in the Manchester, Sheffield, 
and Lincolnshire system, which had at present a rich 
collecting ground for traffic, but had practically no 
outlet. The result was that they simply acted as feeders 
to other companies, and not only did those other com- 

nies secure the Sheffield traffic, but they were now 
ginning to make way into the district of the Man- 
chester, Sheffield, and Lincolnshire Company. 

Mr. F. Parker Rhodes, secretary of the Coalowners’ 
Association of Yorkshire, stated that the output of the 
South Yorkshire coalfields was 13 million tons ayear, of 
Derbyshire 11 million tons, of Notts7 million tons. The 
Manchester, Sheffield, and Lincolnshire Railway was 
at present simply a collecting company, handing over 
its chief traffic to the great trunk companies. During 
the last fourteen or fifteen years he next explained a 
change had taken place in the South Yorkshire dis- 
trict. Up to a comparatively recent period that dis- 
trict had depended for its trade on the Barnsley seam, 
which produced steam coal and a good second-class 
house coal, and the pits which worked that seam were 
largely on the Manchester, Sheffield, and Lincolnshire 
system, but in course of time those pits had begun to 
be worked out, and their place was being taken by 
workings which went down deeper seams. ‘The conse- 
quence was that whereas the great market for steam 
coal formerly worked lay chiefly in the manufacturing 
districts in the vicinity and the Humber ports, the 
house and gas coal now worked had a more dis- 
tant market, especially London. The association he 
represented were strongly of opinion that the pro- 
posed line was essential to the proper development of 
those coalfields. By way of illustrating the advan- 
tages the new line would produce, he said, there 
were many cases in which rates of carriage would 
be lessened; for example, the rate to Nottingham 
from Tankersley, whence coal was carried on the 
Manchester, Sheftield, and Lincolnshire and the Mid- 
land line, was 4s. 2d., while the rate for the same 
distance when the traffic was in the hands of the Mid- 
land only, was 3s. 5d. He further mentioned that of 
late the South Yorkshire pits had worked fairly full 
time, but the need of the new line would be very 
quickly and specially felt if another period of de- 
pression occurred, because a difference of Id. or 2d, 
a ton sometimes meant the difference between gaining 
and losing a market. 

Mr. J. E. Mammatt, mining engineer, Leeds, said 
he estimated that the total quantity of unworked coal 
of good quality obtainable from the South Yorkshire 
districts down to Nottingham, at 4,513,000,000 tons. 
At the present output that amount he calculated would 
last for 150 years, or, at the present rate of increase, 
for 100 years. For that a the natural market was 
London and the south of England, and the proposed 
line would, in his view, provide the necessary facilities. 

Upon the coal interest evidence there had been, so 
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far, practically no cross-examination, and Mr. Pember, 
Q.C., on behalf of the promoters, intimated that 
although he had a long list of witnesses concerned in 
the coal and iron business in South Yorkshire, he 
thought it would be right to save the time of the Com- 
mittee by not calling those gentlemen. In this sug- 
gestion the Committee at once concurred. 

Mr. Joseph Gamble, the Mayor of Sheffield, and in 
business a manufacturer of steel tools, next gave 
evidence not only for himself but officially on behalf 
of the Sheffield Corporation in support of the Bill. 
He stated that the general feeling of Sheffield, espe- 
cially among the larger manufacturers who were great 
consumers of coal, iron, wood, lime, &c., was strongly 
in favour of this scheme. Sheffield as an inland town 
was dependent for much of its coal, iron, and iron- 
stone upon the district which this line would traverse; 
therefore a good outlet to the south was necessary as 
well as to the east and west. As an indication of the 
amount of coal consumed, he mentioned that in the 
coustruction of one iron plate for an armour-clad ship, 
24 tons of coal were used ; and he further said that 
with the exception of a few canals, goods traffic to and 
from Sheffield had to depend entirely on the railways. 
Since the Midland trunk line to London was opened, 
Sheffield had largely increased in population, and as a 
consequence there had been much congestion and delay 
on the existing lines. 

In the course of cross-examination of Mr. Gamble by 
the Hon. A. Lyttelton, an important point was raised. 
He admitted that there was an inclination on the part 
of many of the large owners of iron works to transfer 
their works to the seaboard, but he accounted for this 
partly by the fact that sea carriage was cheaper than 
railroad carriage, and partly by the difficulties expe- 
rienced in getting coal and iron, and he expressed the 
conviction that if this new line was made this inclina- 
tion towards the seaboard would be reduced and put 
an end to. 

Mr. Belfitt, master cutler of Sheffield, informed the 
Committee that the Cutlers’ Company were unani- 
mously in favour of the Bill, and among the numerous 
other witnesses called in support of the scheme were 
Mr. Brittain, president of the Sheffield Chamber of 
Commerce, Mr. Clayton, Mayor of Chesterfield, Mr. 
Fitzhugh, Mayor of Nottingham, Mr. Birkin, high 
sheriff of Notts and deputy lieutenant of the county, 
Mr. Mellon, Q.C., formerly M.P. for Grantham, and 
a landowner in the district interested, Mr. Alfred 
Barnes, M.P., for the Chesterfield division, Baron 
Ferdinand de Rothschild, M.P., and others—all of 
whom spoke unhesitatingly in favour of the project. 

According to the opening of Mr. Littler the peti- 
tions against the Bill this year number only 31, against 
49 last year; while there are 141 petitions in favour 
from numerous places repesenting a population of a 
million and a half, of whom half a million are directly 
on the course of the proposed line. The promotors 
have somewhere about 160 witnesses on their list, but 
the number to be called has already been considerably 
reduced and is likely to be still further thinned out. 





SreELWoRKERS’ Wacgs 1n Russta.—A communication 
from St. Petersburg on the subject of the manufac- 
ture of crucible steel in that country contains some 
interesting information respecting the wages paid to 
workmen engaged in the trade. Each shift comprises 
one head melter, three crucible drawers, and one fire- 
man for the muffle furnace and for the opening of the 
covers of the gas furnace during the casting. The 
shift of the gas producers consists of one head workmanand 
two firemen. the head workman at the gas furnacee arns 
2.40 roubles per shift, the crucible drawers 1.60, and the 
muffle furnace fireman 1.00. The head workman at the 
gas producer obtains 1.15 and the fireman 1 rouble per 
shift. Wages are paid in paper roubles, the purchasing 
power of which is, of course, very much less than that of 
the silver rouble. The latter may be said to be worth two 
shillings of our money. 





Compound Armour Prate TrIAts.—A sample com- 
pound armour plate, manufactured for the Russian Go- 
vernment_by Messrs. Cammell and Co., Sheffield, was 
tested on Friday, the 19th ult., on board the Nettle, target 
vessel, at Portsmouth. The plate measured 8 ft. by 6 ft., 
and had a thickness of 12 in., of which the steel face was 
tin. indepth. The trial was witnessed on behalf of the 
Russian Government by Captain Rogestoinsky, naval 
attaché, Colonel Yernoloff, military attaché, Lieutenant 
Doubroff, and M. anes, engineer. The ordeal con- 
sisted of five rounds fired from the 6-in. gun at 30 ft. with 
full charges of 48 lb., and three Holtzer steel projectiles 
and a couple of Palliser chilled shells, each weighing 
100 lb. The first Holtzer struck the plate at the right 
luwer corner and the second at the left upper corner. 
Both shots produced irregular fissures, extending in some 
instances to the iron backing and detaching thin scales 
from the surface circumferentially to the point of impact. 
The two rounds with chilled shot were attended with the 
usual splash of apparently molten metal, but they inflicted 
no appreciable og A he third Holtzer was discharged 
at the centre of the plate, and, besides scaling the surface, 


developed some of the previous cracks. In no instance, 
however, was the armour penetrated, nor, so far as could 
be seen while the plate remained in the frame, did any of 
the cracks extend S 


yond the depth of the steel surface. 








ANNUAL RAINFALL. 


At the seventeenth ordinary meeting of the session 
of the Institution of Civil Engineers, held on Tuesday, 
the 22nd of March, the President, Mr. George Berkley, 
in the chair, the paper read was ‘‘On Mean or Ave 
Annual Rainfall,” by Mr. Alex. R. Binnie, M. Inst. C.K. 

The author divided the subject into two parts, the first 
of which dealt with the period of observation required to 
establish a trustworthy value for the mean fall ; while the 
second was concerned with the fluctuations to which the 
mean fall was liable in short periods. 

As the records of rainfall treated had been derived from 
stations in all parts of the world, eae wanye over different 
periods of observation, and comprising falls varying from 
9,82 in. up to 189.37 in., it had n found necessary, in 
working them out, to establish some common standard of 
comparison. The standard adopted was the mean fall at 
each station considered as unity, as it was the only fea- 
ture common to the whole. On this basis the rainfall of 
each year at each station had been reduced to a ratio or 
percentage ot rene fall of its own station, by which 
what would otherwise have been a somewhat confusing 
mass of figures, was brought to order and regularity. But 
as the mean falls in inches and the period of observation 
were given for each station, the ratios could easily be re- 
converted into inches if desired. 

After an examination of 42 records from various parts 
of the world, extending over periods of from 50 to 97 
years, and comprising 2535 annual observations, the 
author showed that the extreme deviation from the mean 
for different periods of observation might be, for five 
years, 14.93 per cent. ; for ten years, 8.22 per cent. ; for 
fifteen years, 4.75 per cent. ; for twenty years, 3.24 per 
cent. ; for twenty-five years, 2.75 per cent. ; for thirty 
years, 2.26 per cent.; and for thirty-five pom 1.78 per 
cent. It was also shown that these probable errors were 
very similar in value both above and below the mean, 
there being but a small difference of about 1 per cent. be- 
tween the values for these errors when they were con- 
sidered as plus or minus. 

From a comparison of the various records it did not 
appear that the geographical position of the stations had 
any effect on the amount of the above errors, but that they 
could be applied within the limits noted in the paper to 
rainfall observations in all partsof the world, An exami- 
nation of thirteen records and 688 annual observations, 
having falls of from 30.27 in. up to 94.13 in., the mean of 
the ae de being 43.62 in., with thirteen similar stations 
and 686 annual observations, the falls of which varied 
from 19.83 in. up to 30.20 in., and averaged on the 
whole 26.27 in., resulted in a difference of about 1 per cent. 
in the values of the errors derived from the two groups— 
a difference within what the author showed to be the 

robable error of all similar investigations. There was, 

owever, a small though marked tendency to a greater 
amount of probable error in the group of thirteen stations 
of low fall, and a corresponding tendency to a decrease of 
the probable error in the group of thirteen stations which 
had the greater rainfall. This portion of the ae a was 
illustrated by seven tables, in which the above facts were 
worked out, and the author concluded that a record ex- 
tending over about 35 years might be accepted as pro- 
bably correct within 2 per cent., and that in the existing 
state of knowledge of the subject, this might for the pre- 
sent be taken as a good working hypothesis. He pointed 
out, however, that this cen of 35 years must not be 
taken to imply anything like a period or cycle of change, 
but merely as the result of these particular investigations. 

In Tables viii. and ix., and their abstracts, Tables x. 
aud ix., the author investigated the probable devia- 
tion from the mean in short periods of one, two, and 
three years of extreme rainfall or drought, the lengths of 
long periods of drought and excessive rainfall and the 
average fall during such periods, the percentage in the 
number of years above and below the mean in any record, 
and the average fall during the = and minus years so 
found. For this purpose he analysed 153 records of from 
33 up to 97 years’ duration, comprising 6990 annual obser- 
vations, which had been recorded in many different parts 
of the world. In Tables viii. and x. these 153 records 
were arranged geographically in groups; England, Ire- 
land, Scotland, and the Channel Islands, 44 stations and 
2173 annual observations ; Norway, Denmark, Holland, 
and Belgium, 5 stations and 200 annual observations ; 
France, 23 stations and 1113 annual observations ; Italy, 
15 stations and 722 observations ; Switzerland, 2 stations 
and 94 annual observations; Germany, 17 stations and 
636 annual observations ; Austria and Bavaria, 9 stations 
and 430 annual observations; Russia (in Europe and 
Asia), 12 stations and 494 annual observations; India, 
9 stations and 450 annual observations ; Africa, 2stations 
and 73 annual observations; Australia, 2 stations and 84 
annual observations; United States of America and 
Canada, 10 stations and 424 annual observations; and 
South America and the West Indies, 3 stations and 117 
annual observations. 

In Tables ix. and xi. the same 153 records were ar- 
ranged, according to the depth of rainfall, into six groups, 
namely: above 50 in., 12 stations and 611 annual observa- 
tions ; between 40 in. and 50 in., 23 stations and 1051 
annual observations ; between 30in. and 40 in., 36 stations 
and 1721 annual observations ; between 25 in. and 30 in., 
31 stations and 1372 annual observations ; between 20 in. 
and 25 in., 38 stations and 1659 annual observations ; 
and below 20 in., 13 stations and 576 annual observations. 
The gross average result of these 153 records was that 
the wettest year in any record might be expected to be 
51 per cent. in excess of the mean, the dryest to fall 40 
aed cent. short of the mean, and that the difference 

tween them would be 91 per cent.; that the two conse- 
cutive wettest years would ex the mean by 35 per 
cent,, the two driest consecutive years falling 31 per 


cent. short of the mean, and that the difference between 
would be 66 per cent.; that the three wettest consecutive 
years would exceed the mean by 27 per cent., while the 
three driest consecutive years would fall 25 per cent. 
short of the mean, and that the difference between them 
would be 52 per cent.; that there might be expected to be 
as an average in any record, a period of 5.22 years during 
which the fall would average 20 per cent. above the mean; 
that in like manner there might be expected to be 5.82 

ears, the fall of which would be short of the mean 

y 18 per cent.; that in any record there might be 
expected to be 47.10 per cent. of the years above. and 
52.90 per cent. of the years below the mean, the fall of 
the plus years being 17 per cent. above, and that of the 
minus years 15 per cent. below the mean. 

It was pointed out that if a mean were struck between 
any of these years of extreme rainfall it always fell within 
a small percentage of the value of the mean fall ; thus for 
the three consecutive wettest and driest years there re- 


sulted +98. 1.01. The disturbing cause in any 


record appeared to be the fall of the wettest year, and in 
cases of small annual falls of under 20 in. this was often 
so great as to require caution in dealing with such 
records. In all cases, on the other hand, it was found 
that the values given for the dry years, or series of years, 
were most to be depended upon, and that the averages 
agreed more with each other and with the component 
figures than the similar values for the wet years. 

The conclusion at which the author arrived, from a dis- 
cussion of these four tables, was that the geographical 
position of the station and the amount of the mean fall, 
providing it exceeded 20 in., had little or nothing to do 
with the fluctuations to which the mean fall of rain was 
subject ; but that whereas on the one hand local circum- 
stances were to be regarded as the causes at work in 
affecting the amount of the mean annual rainfall at any 
particular station, the nature and proportionate amount 
of the differences from the mean or fluctuations to which 
all rainfall was liable must be sought for in some general, 
and as _ undetected, law common to the whole world. 

Finally, the author showed by a curve the probable 
deviations from the mean, the differences for 1, 2, 3, 5, 
10, 15, 20, 25, 30, and 35 years being plotted above and 
below a common datum line representing the mean fall. 








Conco Raitway.—A first section of this line is expected 
to be opened in afew months. The length of the section 
will be about 12 miles. 





Sparks rrom Locomotives.—Some time ago we re- 
ported an interesting case in the Scotch courts (vol. lii., 
page 223) in which a railway company was ordered to 
pay damage caused by a fire said to have been started by 
aspark from one of their locomotives. The case was 
appealed to the first division, and the decision has been 
reversed. The action was brought by the Port-Glasgow 
and Newark Sail Cloth Company against the Caledonian 
Railway Company for 12,000/. damages sustained by them 
owing to the destruction of a flax store in Houston-street, 
Port-Glasgow, by fire caused by sparks from one of the 
defendants’ locomotive engines on their Glasgow and 
Greenock Railway, which the store adjoined. The first 
division has now decided in favour of the defendants (the 
Railway Company), holding that having used the best 
type of engines for preventing the emission of sparks, 
and that the engine in question was not so constructed as 
to send forth sparks in excess of what was usual and 
inevitable by engines running at a high rate of speed, 
they were not liable. The railway company were found 
entitled to expenses. 





THEJ UNIOR ENGINEERING SocteTy.—On Friday evening, 
the 11th inst., a largely attended meeting of this Societ 
was held at the Westminster Palace Hotel, Mr. S. Bould- 
ing, chairman, presiding. The paper read was on the 
subject of ‘‘ The Principles and Action of a Direct-Acting 
Steam Pump,” by Mr. F. W. Page, member of council. - 
After referring to the introduction of direct-acting pump- 
ing engines in America, and to their principles, the 
author showed by aid of diagrams the difference between 
the flow of water in the pipes from a direct-acting pump 
and from a rotative pumping engine with cranks at right 
angles, the comparison —s in favour of the former, the 
general advantages of which system were pointed out as 
consisting of economy of foundations, light holding onl 
being necessary, as the strains of the machine are self- 
contained ; comparatively small amount of friction ; and 
economy of fuel consumption. In connection with the 
latter considerations reference was directed to the 
methods employed for conducting reliable engine trials. 
A lengthy description followed of the Worthington high- 
duty pumping engine, the action of the differential com- 
—T attachment being explained ; it was shown 

ow by its means the surplus energy, accumulated during 
the first half of the stroke, was exercised during the 
second half, and how it also provided against variations 
of steam pressure, of load, and of grade of expansion ; 
the effect of a sudden burst in the mains was considered. 
Attention was drawn to the contrast between the almost 
noiseless working of a Worthington high-duty pumping 
engine, and the knocking of a Cornish or rotative engine; 
the author expressed anticipation of the time when the 
present cumbrous ey of the beam type would be 
entirely superseded by those of the greatly superior 
direct-acting principle which he had described. The 
meeting concluded with a vote of thanks to the author 
and the announcement of the ensuing visit of the Society 
on Monday afternoon, the 28th inst., to the Locomotive, 
Carriage, and Wagon Works of the Great Eastern Rail- 
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THE illustrations on the present and opposite pages 
represent a set of sheers erected at Union Dock, West 
Hartlepool, by Messrs. George Russell and Co., of 
Motherwell. Severalnew and important features in the 
construction have beempatented by Mr. Russell. The 
front legs are 105 ft. high, and the main hoisting block 
has a range outward of 50ft., or from 11 ft. 6 in. within, 
to 38 ft. 6in. without, the vertical. The main block for 
heavy lifts has six purchase pulley blocks, and there is, 
besides, a single chain independent of the main pur- 
chase, and with separate gearing complete for lighter 
loads. The horizontal travel is obtained by lengthen- 
ing or shortening the back leg by means of a main 
screw of forged steel, 12 in. in diameter, working in 
gun-metal nut and thrust blocks within the leg itself. 
This screw is driven by cast-steel bevel wheels at the 
bottom, and is guided by flat guides and rollers on 
each side to keep the screw fairly in line with the leg, 
while its length is being varied. 

Fig. 1 shows the —* arrangement of the struc- 
ture, Fig. 2 is a side elevation, Fig. 3 a front eleva- 
tion, and Fig. 4. ground plan, showing the arrange- 
ment of the hydraulic engines and gearing. The 
engines, which are constructed under Mr. Russell’s 
patent, are double-acting and reversing. There are 
two pairs, duplicates ; they may be used combined for 
heavy loads, or either pair separately for lighter 
lifts. The reversing movement is obtained by one 
eccentric for each cylinder; this eccentric also 
serves as crank, or disc, and carries the pin for the 
main connecting-rod. The eccentric-rod gives motion 
to a rocking quadrant, the end of the connecting link 
which communicates motion to the slide valve being 
movable from one end to the other of this quadrant. 
Fig. 5 is a section of the hydraulic cylinders, which 
are 4in. in diameter, with a stroke of 12in. The 
bore is lined with gun-metal. The valve is an ordinary 
slide valve, but the pressure is relieved from the face 
by a puil-back piston A which enables the valve to be 
worked with a very slight expenditure of power. At 
each end of the cylinder is a cushioning piston B 
loaded with a spiral spring to rather more than the 
working pressure, which is 750 1b. per square inch. 
This arrangement is to obviate shocks and noise at the 
end of the stroke due to the incompressibility of the 
water. When an excess of pressure happens, the 
piston moves slightly and allows the necessary space 
for the water, which is sent back into the main cylinder 
after the engine has completed the stroke and began 
to return, These engines can be run at 150 revolu- 
tions per minute without any noise. 

The driver stands where indicated on the ground 
plan, at which position all the handles for controlling 
the various movements are placed, The handles shown 
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on plan are: C, fur the double clutch which places 
either the single chain or six-power block in gear for 
lifting ; D, for the double clutch giving two speeds of 
screw inthe back leg; E KE, for regulating the friction 
brake F F for lowering. The handles for reversing 
and regulating the supply of the pressure water are 
also here, but are not shown, as the connections are 
attached to the roof of the engine-house. The arrange- 
ment of wheel gearing and shafts is clear enough not 
to require further description. 

These sheers have been in constant use for upwards 
of three years, placing on board vessels engines and 
boilers of the heaviest class. 

No expense for maintenance has been required, except 
renewing one or two leathers. It is found that in 
every respect the working has been most satisfactory. 
The back leg being fixed toa constant point gives all 
possible space for rails along the quay. Whereas, if 
the usual horizontal screw had been used, all the lines 
of rails would have been blocked, when the back 
leg was shortened. The screw is altogether inside, and 
is protected from dust. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 10, 1892. 

THERE is very little improvement to note in the iron 
trade throughout the United States as yet, and it is 
said that prices are probably as low as have ever been 
known in the history of the trade, for pigiron. There 
are very few large sales being made, and inquiries are 
not numerous. It is said that a heavy demand will 
soon be presented for steel rails ; quotations remain at 
the price so long quoted, namely, 30 dols. at mill. A 
few inquiries for small quantities of structural iron are 
coming in, and it is known that orders for heavy re- 
quirements will soon be placed to be filled within a 
few weeks. Pig iron production will be curtailed some 
20,000 tons per week, so we hear from those in 
authority. Sales of small lots of muck bars have 
taken place during the past week at 25 dols. to 25.50 
dols. There is a trifle more inquiry for steel billets, 
and prices range from 25.50 dols. to 25.75 dols. There 
is a fair demand for small lots of wrought-iron pipes 
The outlook is encouraging, however, as the require- 
ments are heavy, and demand must soon present 


itself. 
March 17, 1892. 

American iron and steelmakers are surprised at the 
development. Prices are sagging down, and produc- 
tion is hardly being restricted. In some quarters it is 
predicted that we are nearing a crisis, but this 
means, if it means anything, that a restriction of 
production will take place suddenly, We have now 

















reached an output of over 193,000 tons per week, the 
largest figure on record. A blowing out of some 
twenty or thirty furnaces is said to be contemplated. 
Southern furnace companies are pushing the sale of 
their irons in all northern markets, and stocks there 
are being depleted. Wages have been reduced 10 per 
cent. in most furnaces, and the reduction will pro- 
bably be quite general throughout the South. Quite 
a number of large transactions in forge iron have 
been closed at 14 dols. in northern iron. Southern 
forge quotations at furnaces are 9 dols. Large 
transactions have also been closed in Pittsburg in 
steel billets, at about 23 dols. per ton, the lowest on 
record. Large blocks of muck bar have also been 
sold in Eastern Pennsylvania. Sales of 20,000 tons of 
steel rails were madeat 30 dols. A large amount of 
bridge iron has been contracted for, and additional 
orders are likely to take place this week. The 
reason for these large sales is the danger of a reac- 
tion in the direction of stronger prices. 





** AERIAL” SusPENSION Bripges.—Under the above 
title Messrs. W. B. Brown and Co., of the Globe Works, 
Bankhall, Liverpool, are introducing a form of suspen- 
sion bridge specially intended for the colonial market to 
which freight is high. The bridges, unless intended for 
vehicular traffic, are made of a standard width of 4 ft., 
and up to any span from 40 ft. to 250 ft., increasing in 
regular increments of 10 ft. They are designed for a 
platform load of 80 1b. per square foot. The main cables 
are of galvanised steel wire, having a tensile strength of 
90 tons per square inch of section. The suspenders are 
also of galvanised steel wire. The roadway is of wood, 
and can be repaired by any bush carpenter. It is claimed 
that for ordinary spans the material for these bridges 
costs only about 2/. per foot run, exclusive of erection. 


UrroxeTteR WaTER Works.—The County Council of 
Staffordshire gave notice to oppose the Uttoxeter Water 
Works Bill to secure special provisions with respect to the 
crossing of the Dove Bridge, and the Derbyshire County 
Council also gave notice of opposition to secure special 
provisions as to the crossing of the same bridge, and as to 
the main routes, and also to secure provisions to entitle 
the districts of Doveridge and Somershall Herbert to an 
equal use of the water to be obtained under the Bill from 
the Somershall Herbert Springs, situate in Derbyshire. 
A meeting was held on Monday, March 14th, between 
the officials of the two County Councils and those of the 
Uttoxeter Rural Sanitary Authority. After full discus- 
sion, satisfactory terms were arranged between the 

rties. There is still opposition to the Bill from the 
andowners, who object to the taking of the Somershall 
springs. The engineer to the above scheme is Mr, W. H. 
Radford, C.E., of Nottingham, 








’ 
ELI OES ILLS RAIS CLI EL DOLL OT LE IE EI EN ERNE A er 


eT ERG? “ere 


siidenaeidie cadatan caruthahe ee aS 





REESE SRN RE Re 


eee on 








280 


ENGINEERING. 








[Marcu 25, 1892. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—There were unusually —T 
withdrawals of pigiron from the warrant stores last Wed- 
nesday, and that circumstance completely changed the 
temper of the market for Cleveland and hematite war- 
rants. There were but few sellers about, and the market 
was so sensitive that it would only have required the pur- 
chase of a few thousand tons of either class of warrants 
to cause prices to advance substantially. The “bulls” 
took full advantage of the position, and by the close the 
had bid Cleveland to 37s. cash and hematite iron to 46s. 11d. 
per toncash. There was no excitement during the fore- 
noon market, and but little iron changed hands. The ten- 
dency of the market in the afternoon was distinctly easier 
for hematite iron, which relapsed in price 3d. per ton on 
the sale of a few thousand tons by a powerful house. 


Cleveland also relapsed 24d. per ton in sympathy, but | book: 


Scotch iron was done at 41s. 6d. per ton one month, and 
closed firm at 41s, 2d. cash buyers, At the close the 
settlement prices were—Scotch iron, 41s. 3d. per ton; 
Cleveland, 36s. 104d. ; hematite iron, 46s. 74d. per ton. 
The market was quiet but firm on Friday forenoon. 
About 2000 tons of hematite iron and 1500 tons of Cleve- 
land changed hands, but no business in Scotch iron was 
reported. The latter was nominally 1d. per ton lower in 
price, while Cleveland advanced 3d. per ton, and hema- 
tite iron was 4d. per ton cheaper. In the afternoon the 
market was very firm. About 5000 tons of hematite 
iron and 1000 tons of Cleveland were done, and in both 
cas2s the prices advanced 3d. per ton. Scotch iron was 
completely neglected. The closing settlement prices were 
—Scotch iron, 4is. per ton ; Cleveland, 37s. 3d. ; hema- 
tite iron, 463. 10}d. per ton. The warrant market was 
very firm on Monday forenoon, and it was to some extent 
excited in consequence of the stoppage of production in 
Cleveland and West Cumberland. Some 9000 tons, 
chiefly Cleveland, changed hands, and the price ran up 
1s. 4d. per ton, finishing 14d. per ton lower; and there 
was an advance of 9d. per ton in the price of hematite 
iron, which came back 2d. at theclose. At the afternoon 
meting of the “ring” the market was very steady, but 
without much business doing. Cleveland was done at 
38s. 9d. down to 38s. 6d. per ton cash, and hematite iron 
changed hands at 47s. 6d. cash. Towards the close an 
easier feeling set in, and nearly all the forenoon gain was 
lost at the last. Scotch iron was not dealt in, either 
forenoon or afternoon. Buyers went up 3d. in the morn- 
ing, but closed 3d. down on the day. Sellers were seek- 
ing 4d. per ton of advance in the forenoon, but at the 
close they were 6d. above buyers. The settlement prices 
at the close were—Scotch iron, 41s. per ton; Cleveland, 
37s. 6d. ; hematite iron, 47s. per ton. Tuesday’s forenoon 
market was very quiet; indeed, business was almost at a 
standstill. No transactions took place in Scotch iron, 
which was, however, 6d. per ton dearer. A lot of 500 tons 
of Cleveland and a similar lot of hematite iron were the 
only sales during the forenoon, and advances of 14d. and 
Sid. respectively were made. The continued lightness 
of Cleveland and hematite iron materially affected the 
price of both in the afternoon, though the best prices 
were not maintained in either case. The closing settle- 
ment prices were—Scotch iron, 41s. 6d. per ton; Cleve- 
land, 37s. 9d. ; hematite iron, 47s. 6d. per ton. The market 
was quiet this forenoon, and prices were easier. About 
1000 tons of hematite iron, and 5000 tons of Cleveland 
changed hands, but no business was done in Scotch iron, 
The latter fell nominally 6d. per ton, and Cleveland and 
hematite iron receded, respectively, 5d. and 6d. per ton. 
A small business was done in the afternoon at about fore- 
noon prices, hematite iron being a shade better, being 1d. 
up. The following are a few of the prices of special 
brands of No. 1 makers’ iron: Clyde, 48s. per ton; 
Jalder, Gartsherrie, and Summerlee, 50s.; Coltness, 
53s. ; Glengarnock (shipped at Ardrossan), 50s. ; Shotts 
(shipyard at Leith), 52s. ; Carron (ship at Grange- 
mouth), 55s. 6d. per ton. Last week’s shipments of pig 
iron from all Scotch ports amounted to 8073 tons, as com- 
pared with 3503 tons in the corresponding week of last 
year. They included 100 tons for the United States, 
100 tons for South America, 650 tons for Australia, 
575 tons for Italy, 855 tons for Germany, 261 tons for 
Holland, 166 tons for Spain and Portugal, 175 tons for 
China and Japan, smaller quantities for other countries, 
and 4956 tons coastwise. There are still 78 blast fur- 
naces in actual operation, against 31 at this time last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 495,039 tons yesterday 
afternoon, as compared with 493,431 tons yesterday week, 
thus showing for the week a decrease amounting to 3392 
tons. 


The Steel for the Forth Bridge.—Last Saturday the 
judges of the First Division of the Court of Session 
disposed of the action by the Steel Company of Scotland 
against T'ancred, Arrol, and Co. for payment of 50,000/., 
in respect of alleged breach of cont-act, defenders not 
having taken the whole steel required for the construc- 
tion of the superstructure for the four main spans of the 
Forth Bridge from them. In the Outer House the Lord 
Ordinary (Lord Kyllachy) gave decree for 24,000/. De- 
fenders reclaimed, and the First Division on Saturday 
reduced the amount to 20,000/., holding that pursuers 
had waived their claim with respect to 1200 tons of rivets 
included by the Lord Ordinary in the quantity which 
ought to have been purchased from the pursuers. The 
= aimers got two-thirds of their expenses in the Inner 

ouse, 


Scotch Coal Trrade.—The coal market was decidedly 
easier to-day. The Durham strike has helped to keep the 
trade well employed till now, but very few orders of any 
consequence have been booked during the last few days, 


and sellers are now anxious to do business. The full work 
lately obtained by the Scotch colliers has increased the 
supply of dross, which is now more abundant than usual. 
The mild weather is telling upon the demand for house- 
hold coal, which is very materially reduced. The trade 
for Ireland at the moment is quite idle, and there is com- 
paratively little doing for England. Main and splint 
coals are fully 3d. ond ton cheaper than this day week, and 
to-day’s prices at Glasgow harbour are: 
F.o.b. per Ton 
ee eB 
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From Ayrshire it is My that the trade has been very 
brisk, and the miners have been well employed. Most of 
the recent orders have now been well cleared off the 
8. 


Institution of Civil Engineers.—The Glasgow Associated 
Students of the Institution of Civil Engineers held an 
ordinary meeting on Monday evening, Mr. John Cowan, 
Jun., Assoc. M. Inst. C.E., vice-president, in the chair. 
An interesting paper on ‘Recent Practice in Harbour 
Engineering ”’ was contributed by Mr. William, Stud. 
Inst. C.E. The paper dealt chiefly with the practice 
adopted on the Clyde. The features of design in wet and 
dry docks and the works connected therewith were care- 
fully considered. Subsequently a detailed description 
was given of the methods of construction of the quay 
walls, together with a note of their cost and the materials 
employed. A well-sustained discussion followed. 


Institution of Engineers and Shipbuilders in Scotland.— 
The sixth general meeting of the thirty-fifth session of 
this Institution was held last night. r. Ralph Moore, 
vice-president, occupied the chair. Mr. Rankin Ken. 
nedy, Carntyre Electric Works, Glasgow, read a paper on 
** A New System of Electrical Distribution in Towns and 
Cities,” a system of which he is himself the inventor. 
Electric motors, transformers, and converters were exten- 
sively used in illustration of the leading points in the 
paper. The system has for its object a most comprehen- 
sive scheme for distributing electrical energy economically 
over large towns, and to provide a supply of such a 
nature that it will be safe to use and be useful for all 
purposes to which electricity may be applied. On this 
system the motors can be worked without commutators or 
brushes, so that no sparking can take place. No attend- 
ance is required. Consequently the motors are highly 
suitable for mines and steamships, as well as for 
all purposes where a motor is required to run without any 
special care or attention. The author of the paper claims 
that his system is a multiphase system of alternating cur- 
rents, and that it can supply a continuous current from 
special converters, while at the same time it claimsall the 
advantages attendant upon the use of both alternating 
and continuous currents from one common generatin 
station. The discussion on the paper was postponed till 
next meeting of the Institution. Mr. M. B. Mountain 
afterwards gave a summary of a paper which he had pre- 
pared on ‘‘ Priestman’s Oil Engine,” for the illustration 
of which extensive arrangements had been made. As in 
the other case, the discussion will be taken at next meet- 
ing of the Institution. 


Prize Awards of the Royal Society of Edinburgh.—At an 
ordinary meeting of the Royal Society of Edinburgh, 
held on Monday night, Lord M‘Laren in the chair, the 
Keith prize for 1889-91 was presented to Mr. R. T. 
Osmond, of the Ben Nevis Observatory, for his contribu- 
tions to meteorological science; and the Makdougall- 
Brisbane Prize for 1888-90 was presented to Dr. Ludwig 
Becker, for his paper on ‘‘ The Solar Spectrum at Medium 
and Low Altitudes.” 


Edinburgh Electric Lighting Deputation at Glasgow.— 
A deputation of the Town Council of Edinburgh, con- 
sisting of Bailies Macpherson and Dunlop, and Messrs, 
Kinloch Anderson, Colston, and Robertson, visited Glas- 
gow this day week in connection with the proposed light- 
ing of the city by electricity. The object of the deputa- 
tion was to ascertain what had been done up to the present 
by the Corporation of Glasgow with reference to electric 
lighting; and the points upon which — rticularl 
wished to be informed were the system of lighting whic 
had been adopted and the probable cost of the installation 
which it is understood the Corporation of Glasgow are 
about to put down for the lighting of the central 
area of the city. The deputation were received at 
the City Chambers by Bailie Ure, convener; Bailie 
Stevenson, sub-convener ; and Messrs. Mitchell, Paton, 
Parnie, and Bell, of the Gas and Electric Lighting Com- 
mittee of the Town Council ; —s with Mr. Foulis, gas 
engineer ; Mr. Arnot, electrical engineer; and Mr. 
Bowers, assistant secretary. Full information was laid 
before the deputation as to the various details of the 
Glasgow scheme of electric lighting. The system which 
has been adopted by the Corporation of Glasgow is the 
low-tension continuous current method. Meantime the 
installation is to be limited to the supply of 12,000 lamps 
of eight candle-power. The works to be erected, how- 
ever, will be capable of accommodating machinery and 
plant sufficient to supply, as the demand may arise, about 
40,000 such lamps. At the close of their inquiry the 
deputation were entertained at dinner in the North 
British Hotel. 


Electric Lighting at Hawick.—Mr. Henry A. Mavor, 
electrical engineer of this city, gave a lecture at Hawick 
last week on ‘‘ Electricity and Electric Lighting” under 
the auspices of the Town Council—Provost Hogg presid- 
ing. An experiment in lighting one of the principal 
streets had been carried on by Mr. Mavor’s firm over a 





month or five weeks, It excited such a great amount of 





interest that Mr. Mavor, along with Mr. Manuel, has 
been requested to prepare a report as to the available 
water power and the probable cost of introducing the 
electric light for public and private use, and also for the 
running of electric cars. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Only a limited business has been passing in 
steam coal, the best qualities have made 12s, 9d. to 13s., 
and secondary descriptions 12s. to 12s. 3d. per ton. There 
has been an average inquiry for household coal, No. 3 
Rhondda large has been quoted at 13s. to 13s. 3d. per ton. 
Patent fuel has shown little change. Coke has n in 
fair demand ; foundry qualities have brought 20s. 6d. to 
21s., and furnace ditto 17s, 6d. to 18s. per ton. 


Keyham.—It was anticipated that Keyham factory 
would obtain the contract for constructing the engines of 
the cruiser Hermione, now building at Devonport, but it 
is now thought probable that the work will be done by 
a private firm. New boilers for the Thunderer will pro- 
bably be made at Keyham. 


Gas at Truro.—The Truro Gas Company is about to 
enlarge its works by the addition of a gasholder, con- 
structed on the telescopic principle, with a cast-iron tank. 
The work has been intrusted to Messrs. Willey and Co., 
gas engineers, Exeter, who have just completed similar 
works at Redruth and Penryn, and are carrying out 
considerable extensions at Plymouth Gas Works. 


Petroleum at Cardiff.—Cardiff now ranks fifth as a 
petroleum importing port. The receipts of 1890 were 
2,700,000 gallons. 


The Severn.—Tenders are being invited for the con- 
struction of a dock at Diglis, Worcester. It is specified 
that the works are to be commenced immediately, and 
that they shall be completed within fifteen months. The 
area of the proposed basin will be 100 yards by 40 yards, 
with a cement concrete quay wall 27 ft. in height. At 
the entrance it is proposed to erect a swing bridge. The 
dock will have an entrance from the upper cutting leading 
from the river to the Diglis Lock, belonging to the Severn 
Commission. 


Pembroke Dockyard.—The Bellerophon is to go into 
dock, and will afterwards be stationed as a guard 
ship at Milford Haven. The repairs proposed to be 
carried out are to be executed upon the return of tho 
vessel from the West Indies. A new line-of-battle ship 
is to be laid down at Pembroke. 


Welsh Coal for Italy.—Messrs. Burngeat, Brown, and 
Co. have secured a contract for the supply of 12,000 tons 
of coal to the Italian Navy. 


Powell Duffryn Coal Company.—This company has de- 
cided to divert for the present its coal shipments from the 
Bute Docks to Penarth. he company’s shipments 
amount to about 20,000 tons weekly. 


Welsh Railway Rates.—On Thursday a deputation of 
Cardiff freighters using the Taff Vale Railway waited 
upon Mr. Beasley, the general manager, in respect to 

titions which have been lodged against the Rates and 
heen Bill, promoted by the Board of Trade, which 
—— amongst several other railways, the Taff, the 

arry, and the Rhymney Companies. The object of the 
conference between the deputation and the Taff Vale 
Railway management was to ascertain whether some 
arrangement could not be made with a view to prevent- 
ing any further difficulty in the passage of the Bill. The 
freighters were willing to withdraw their opposition on all 
points, provided the railway companies would give an 
undertaking to restrict their charges upon coal for ship- 
ment at Cardiff, Penarth, and Barry to the present maxi- 
mum rate chargeable, viz., .875d. per ton per mile, 
with a minimum mileage of four miles at the same rate. 


Mr. Lambert at Swansea.—Mr. H. Lambert, the 
general manager of the Great Western Railway, arrived 
at Swansea on Thursday. He visited the docks, and 
subsequently paid a flying visit to Brynammen, where 
some railway extension operations are proceeding. 


Western Steam Trawling Company, Limited.—The 
annual meeting of this company was held on Friday at 
Bristol, Mr. J. Dole in the chair. It was stated that the 
company now owned five vessels which were insured for 
5000/. each. A dividend was declared for the second half 
of 1891 upon the ordinary share capital at the rate of 20 
per cent. per annum. It was decided to raise 80001. addi- 
— capital by an issue of 74 per cent. preference 
shares. 


Bristol Water Works Company.—The directors of this 
company state in their annual report that the revenue 
from water rates for 1891 was 92,607/., showing an 
increase of 35487. upon the corresponding collection for 
1890. The quantity of water stored in the company’s 
Barrow reservoirs is 715,000,000 gallons, of which 
37,000,000 gallons are stored in a new reservoir. The 
additional storage capacity afforded by the new reservoir 
will, it is believed, enable the directors to effect this year 
a considerab'e saving in the expenditure on pumping at 
Chelvey. Works in the Yeo Valley are being proceeded 
with. The amount of capital expended in 1891 was 
ag The length of service mains laid was about 64 
miles, 


The Electric Light at Bristol.—The Electrical Com- 
mittee of the Bristol Town Council has not been inactive, 
and there is a prospect of an installation by Christmas. 
It has been thought expedient to apply in the first 
instance for leave to borrow only about one-third of the 
amount which will be required ; but in due course the 
Local Government Board will be asked to sanction a loan 
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of 20,0007. Tenders are to be at once invited for build- 
ing a central station and for the supply of the necessary 
boilers and machinery. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammull and Co., Limited.—The annual report 
of the directors of this omeny has been issued, and it 
shows that the net available profit for the year is 
175,712. A sum of 30,4961. is brought forward from the 

rofit of last year. The directors propose to make the 
Sicideok for the year as follow: 5 per cent. on the A 
shares and 124 per cent. on the ordinary and B shares; 
50,0007. is to be added to the reserve fund and a balance 
of 38,9597. carried forward. The 5 per cent. mort- 
gage debentures, issued on September 29, 1884, to an 
amount of 200,000/. mature on the 29th inst. In pur- 
suance of the policy to which the Board are pledged of 
reducing the debenture debt of the company when the 
opportunity exists, they have arranged to redeem 50,000/. 
of the debentures out of the reserve fund and to reissue 
the remaining 150,000/. at 4} per cent. perannum. The 
issue is over applied for and has been allotted in the 
greater part to previous holders. 


Coal and the Coliieries.—Work has been resumed at the 
majority of the pits in this district, and there is now a 
plentiful supply of all kinds of fuel, both at the pit banks 
and stations. Prices have come down with a run, and it 
is probable that quotations will be the normal ones of a 
month ago in the course of a few days. The colliers in 
the employment of the Staveley Company have resolved 
to leave the questions in dispute to arbitration. This 
will include the Sufmour men, who have been on strike 
for some weeks past. In one or two other instances dis- 
putes have been arranged. So far no benefit has accrued 
to the miners through the stoppage, but the reverse. 


Tron and Steel.—A marked change has come over the 
pig-iron market as prices are firm, with an upward ten- 
dency, stocks are low and material is in short supply. 
Movements in the North of England have also a stiffen- 
ing effect, and it is believed that next quarter’s contracts 
will be more favourable to the smelters than was antici- 
pated. Manufactured irons of best quality, bar, sheet, and 
girder, are all more freely inquired for, on home demand 
and for export, and there is a far healthier aspect about 
the trade than was the case a month ago. The supply of 
hematite is short and prices are going up, suitable 
qualities for this district fetching from 57s. 6d. upwards 
delivered at local station. In the heavy steel depart- 
ments there is also considerable activity to note, though 
Bessemer billets have fallen 2s. 6d. per ton on the 
week, making 5/. 17s. 6d. This is, however, believed to 
be only a temporary decline due purely to local influences. 
Manufacturers of best qualities of railway material are 
running their plant full time, and have further g 
inquiries on hand from home companies and India. 
Reports from the shipyards are more encouraging, and 
some good lines for marine material are being placed. 
Those engaged on Government contracts for armour 
plates, ordnance, gun fittings, shot and shell, are 
working their mills double shifts and have orders 
sufficient for some time to come. 


The Engineering Trades.—A better prospect appears 
open during the ensuing spring months for these lighter 
branches of trade, as the majority of mechanics in the 
district are now in regular employment and apparently 
settled. Government orders in hand at Sheffield keep 
many hundreds of engineers regularly engaged, and the 
revival of mining and agricultural requirements gives 
promise of plenty of work for some months to come. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, but the amount of 
business transacted was only small. Sellers were back- 
ward and some of the makers of pig iron would not 

uote at all. Jor prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron 37s. 6d. and 37s. 9d. was paid for a 
few small lots, but producers, who could be induced to 
give a price, asked 40s. On the other hand, buyers were 
by no means numerous, and few of those who required 
iron were inclined to give more than 37s. 6d. for No. 3. 
The lower qualities were steady, both grey forge and 
No. 4 foundry realising 37s. 6d., and this was also the 
cash price of Middlesbrough warrants. To-day the 
market was very quiet with quotations not much altered. 
About 37s. 6d. was the general figure for No. 3, grey 
forge and No. 4 foundry. Middlesbrough warrants eased 
a little and closed 37s. 2d. cash buyers. Since the com- 
mencement of the Durham coal strike most of the business 
done here has been in warrants, and, in consequence, 
Messrs. Connal and Co.’s store shows a substantial de- 
crease. In the hematite pig iron trade there is not much 
doing, makers having none to dispose of for immediate 
delivery, and buyers are inclined to do business ahead. 
Perhaps 49s. is the least that would be taken for mixed 
numbers of east coast brands delivered about a month 
hence, and some firms ask a higher figure. There is no 
new feature in the Spanish ore trade. 


Manufactured Iron and Stecl.—These two important 
industries are a good deal affected by a strike in the Dur- 
ham coal trade, and few, if any, firms are now in a posi- 
tion to accept orders except for delivery after the termi- 
nation of the strike. ost of the establishments are 
closed in consequence of the suspension of work at the 
collieries, but one or two large firms are still running, and 
hope to.continue doing so. In the absence of business, it 


is no easy matter to fix quotations, but anybody wishing 
to buy would probably have to pay slightly higher rates 
than those last mentioned. 


The Fuel Trade.—There is not much doing in the fuel 
trade. At Newcastle best Northumbrian steam coal is 
10s. 9d. f.o.b., which is rather less than it has recently 
been. No quotations for Durham coal. With so many 
blast furnaces damped down there is little demand for 
coke, and at the same time there is not much in the 
market. Here on Tuesday as much as 20s. per ton was 
paid for a small parcel of blast furnace coke. 





MISCELLANEA. 

At the annual meeting of the Institute of Marine En- 
gineers held at the Town Hall, Stratford, on Friday 
evening last, Lord Kelvin was elected President of the 
Society for the ensuing year. 


Owing to the miners’ strike, the old saw as to carrying 
coals to Newcastle seems in a fair way to lose its mean- 
ing. Coals have already been imported at Hartlepool 
from Leith. 


At a meeting of the Shipmasters’ Society held on 
March 18, Captain D. Wilson-Barker, Younger Brother 
of the Trinity House, read a paper on ‘‘ The Compass, ” 
giving an account of it from the historical, theoretical, 
and practical points of view. 


A lifeboat of aluminium has recently been built at 
Stralsund. It will be a matter of considerable interest 
to see how this boat will answer, when thoroughly tested, 
for it seems more than likely that its obvious good points 
will be counterbalanced by various disadvantages. 


A monumental structure is to be erected over the tomb 
of the late John Ericsson at Filipstod Churchyard, in 
Sweden. The committee for the erection of this monu- 
ment has now invited sketches to be forwarded to them, 
and offered prizes for the two best plans. The term ex- 
pires on May 1. 

The gross receipts of the 23 principal railways of 
the United Kingdom for the week ending March 13 
amounted, on 16,326} miles, to 1,270,939/., and for the 
corrresponding period of 1891, on 16,261$ miles, to 
1,227,6077., an increase of 644 miles, or 0.3 per cent., and 
an increase of 43,332., or 8.4 per cent. 


The largest German sailing vessel is a four-masted 
barque Placilla, built at the shipyard of Ish-Tecklenburg, 
Geestemiinde. This vessel, which has recently sailed on 
its first Le tas belongs to the well-known firm of F, 
Laeisz. The principal dimensions are 310 ft. length, 
454 ft. breadth, 284 ft. depth. It measures 2780 tons net, 
with a carrying capacity of 4420 tons, 


Bayham Abbey, the residence of the Marquess Camden, 
a fine stone mansion near Lamberhurst, Rent, has just 
received from Messrs. Merryweather and Sons one of 
their patent steam fire engines capable of throwing 260 
gallons per minute, or of eer po for water supply pur- 
oogr through over 1000 ft. of hose. A fire brigade is to 

formed in the estate and the necessary equipments 
provided. 

Messrs. Ernest Scott and Mountain, of Newcastle-on- 
Tyne, have supplied a complete electric lighting plant to 
the Bolton Technical School. The installation consists 
of two compound-wound dynamos, each of which is 
capable of giving, at 900 revolutions per minute, a current 
of 90 ampéres at 105 volts. These dynamos are driven 
by two 14-horse-power Griffin gas engines supplied by 
Messrs. Dick, Kerr, and Co., of Kilmarnock. o light- 
ing of the rooms is effected by 220 16 candle-power incan- 
descent lamps. 


In a communication to the Paris Academie des 
Sciences, M. Le Chatelier states that by means of his 
pyrometer he has discovered that the temperatures which 
occur in melting steel and in other industrial operations 
have been over-estimated. These exaggerations the 
author attributes to several causes. When estimates of 
temperature disagree there is a natural tendency to 
adopt the highest, because there is an instinctive desire 
to establish some sort of proportionality between the light 
emitted from a heated body, the amount of fuel required, 
and the temperature. But the fact is that both the 
amount of light emitted from a body, and the quantity 
of fuel required to heat, increase much more rapidly than 
the temperature. Moreover thecalorimetric method has 
been that most frequently adopted for determining high 
temperatures. In this the assumption is made that the 
specific heat of the iron rods or balls used is constant, 
which is inaccurate. In the case of the flame of the 
Bessemer converter Mr. Langley has fixed the tempera- 
ture of the issuing flame at 2000 deg. Cent., because 

latinum appears to melt rapidly init. Mr. Chatelier has, 

owever, found that platinum does not fuse in the flame, 
but only appears to do so because it alloys itself with drops 
of molten steel carried over by the blast. 


An important electric mining plant has been erected 
by the Edison General Electric Company, at the Virginius 
group of mines, near Ouray, Colorado. In this State, as 
elsewhere, the metalliferous lodes are often found at 
great altitudes to which it was difficult to i fuel for 
generating power. By means of electricity, however, 
power can now be generated at the foot of the mountain 
by utilising falls of water, and conveyed along a line 
to where it is required to be used. At the Ouray mine, 
coal cost 3/. 12s. per ton, so that the annual cost of the 
power used at the mine was 8000/. per annum. The 
mines are situated 12,700 ft. above sea level and about 
5000 ft. higher than the timber line. The water power 
made use of is obtained at a point about four miles away 
from the mine where by means of a dam and a pipe line 





about 4000 ft. long, a head of 485 ft. has been obtained. To 


utilise this, two Pelton wheels have been erected, one 5 ft. 
and the other 6 ft. in diameter, which drive one 100 kilo- 
watt and two 60 kilowatt dynamos, giving a total output 
of 293 electrical horse-power. The line from this station 
to the mine is about 19,000 ft. long and passes part of the 
way through dense timber. The working pressure is 800 
volts. The machinery operated at the mine at present 
consists of two pumps of 60 horse-power and 25 horse- 
power respectively, one 25 horse-power hoist and two 
motors of 60 horse-power, each running concentrator 
stamps, and a 15 horse-power blower. 


From a recent United States census bulletin, it appears 
that gold was obtained in all the States of the Union in 
1889 (the figures relating only to the last decade) except 
Maine, New Hampshire, and Tennessee. The value of 
the production in California that year was 12,586,722 
dols., while in 1880 it was 17,150,941 dols. ; Colorado 
came second with 3,883,859 dols., then Nevada with 
3,506,295 dols., Montana with 3,139,327 dols., Dakota 
with 3,191,137 dols., and Idaho with 1,984,159 dols. The 
production in each of the other States was less than a 
million dollars in value, Oregan, Arizona, Alaska, and 
New Mexico only being over half a million dollars. In 
regard to silver, Colorado comes first with 23,757,751 
dols., Montana second with 17,468,960 dols., Utah third 
with 9,057,014 dols., and then Nevada with6,072,241 dols., 
Idaho wita 4,056,482 dols., Arizona with 2,343,977 dols., 
New Mexico with 1,617,578 dols., and California with 
1,373,807 dols., all the others being under one million 
dollars, while Maine, Maryland, Tennessee, and Wyo- 
ming produced no silver. During the whole decade 
ending with 1889, California he!d the first place in the 
production of gold, while Colorado, which was fourth in 
1880, advanced by 1889 to the second place, above Nu-vada 
and Dakota, Colorado held the first place in silver pro- 
duction throughout the period, and is now by far the most 
important producer of the precious metals in the United 
States, the value of its production of gold and silver in 
1889 amounting to more than 274 million dollars, while 
that of California is less than 14 millions. 





A Larcr Bann Saw.—Messrs. A. Ransome and Co., 
of Chelsea, have just completed at their works what is 
claimed to be the largest band-sawing machine in the 
world. This machine is to be shipped to Tasmania, 
where it is to be used for converting the enormous trees, 


from its base-plate to the top of the upper saw pulley. 
Both pulleys are 8 ft. in diameter and are lined with 
rubber. The upper pulley is fitted with a number of 
traversing gears, by means of which its position in re- 
ference to the bottom screw can be adjusted. In working 
it is found that the pulleys should not be kept in the 
same plane, as the saw expands unequally by the heat 
generated in sawing, and moreover by turning the pulley 
shaft round in a horizontal direction, the back of the saw 
can_be kept from bearing on the pulley run which has a 
tendency to crystallise it. The saw blades are of French 
manufacture and are 8 in. in width and nearly 60 ft. long. 
When cutting they run at the rate of 7250 lineal feet per 
minute. The machine can saw through a maximum 
depth of 75 in., and the carriage will accommodate logs 
50 ft. long and weighing about 50 tons. The feed is ad- 
justable. It is claimed that this saw cuts even faster 
than a circular saw, whilst wasting 75 per cent. less wood. 
As with the horizontal frame saw a log can be cut up to 
the best advantage, as only one cutis made ata time, but 
the output of the band saw is from twenty to thirty times 
as great. Messrs. Ransome have already applied saws of 
the same type but of smaller dimensions to several manu- 
factories in this country, including Woolwich Arsenal, 
where they have been found to give complete satisfaction. 





HarsBour AUTHORITIES AND RAILWAY CoMPANIES.— 
A large deputation from the leading dock and harbour 
authorities throughout the kingdom has had an inter- 
view with Sir Michael Hicks - Beach, President of 
the Board of Trade, to oppose the measures by which 
certain railways propose to acquire docks and harbours. 
The Southampton and Hull cases were referred to, and it 
was pointed out that the acquisition of the harbours 
tended towards monopoly. One of the deputation re- 
marked that the maintenance of independent competition 
by sea was of national importance, this being the only 
effective competition as against railways. The case was 
different where the sea road was of the nature of a ferry 
or link between railway connections, but there was no 
such analogy in the Southampton case. The President of 
the Liverpool Chamber of Commerce said that any power 
conferred upon railways to acquire docks and harbours 
a to the detriment of trade in general. Sir Michael 

icks-Beach, in reply, said that the Board of Trade and 
himself had not in the past countenanced the policy to 
which the deputation objected. Parliament had never been 
much disposed to allow docks to be taken over by railway 
companies, Since 1876 there had been 14 applications of 
that kind, and only three of them had been authorised. 
There were two questions involved in what they had 
brought before him. The first was the question of com- 
petition with the existing harbour boards or harbour 
trusts by the opening of new docks made by railway com- 
panies. That might be unpleasant to existing dock com- 
panies, but might yet be of advantage to the public as 
increasing competition. It was at any rate a different 
question from the acquirement of existing docks by rail- 
way companies. The two schemes, Southampton and 
Hull, had been referred to committees, and when the 
matter subsequently came up he would carefully bear in 
mind the public aspects of the question, and endeavour 
to act upon it in the spirit in which the Board of Trade 
had always proceeded in such matters, The interview 





then concluded. 
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9| THE METROPOLITAN WATERSUPPLY. 


WareER supply is one of those delightful subjects 
upon which one can hold pronounced opinions with- 
out fear of being proved to be in the wrong. The 
published matter dealing with it is so voluminous— 
the Government Blue Books themselves form a 
very mountain of literature—and doctors so dis- 
agree that one may find support for almost any 
The econo- 
mist, geologist, statist, parliamentarian, physician, 
lawyer, landowner, financier, and engineer are all 
engaged in the study. Each views the matter 
from his own special standpoint, and wonders that 
the rest do not agree with him. Of all branches of 
the subject, that which relates to the water supply 


’| of the metropolis is the most vexed and most im- 





portant. Perhaps no large city in Europe is better 
situated than London for obtaining an abundant 
supply within its own district, but then in few 
other parts is there anything like so vast a popu- 
lation crowded into so limited an area. The basin 
of the Thames above the intakes of the water com- 
panies contains about 3465 square miles. To this 
may be added the area of drainage of the River 
Lea, about 500 square miles. It was, therefore, with 
a feeling of relief—in spite of previous disappoint- 
ment—that we heard, last Monday week, Mr. 
Ritchie announce the appointment of the Com- 
missioners appointed by the Royal Commission to 
consider the question of the metropolitan water 
supply. They consisted of Lord Balfour of Bur- 
leigh (chairman), Sir George Barclay Bruce, C.E., 
Professor James Dewar, F.R.S., Sir Archibald 
Geikie, Mr. George Henry Hill., C.E., Mr. James 
Mansergh, and Dr. William Ogle, M.D., F.R.C.P. 

At recurring intervals London becomes troubled 
about its water supply, as it does about its drainage 
and its smoke. The agitation is like trade depres- 
sion, it comes in waves. Eleven years ago we 
were on the crest of such a movement, and very 
little came of it ; now we are on the upward slope 
of another rising, possibly to be attended with alike 
result. Perhaps, however, there is more hope on 
the present occasion. We have that wonderful new 
broom, the London County Council, eager to justify 
its creation by some great work. No more legiti- 
mate field for its labours could be found than the 
improvement of the water supply of the metropolis ; 
but up to the present the Council has no legal 
power enabling it to deal with the question. In 
conjunction with the Corporation of London it 
has, through its chairman, Sir John Lubbock, 
approached the Government, and as a result there 
is the Royal Commission above referred to. Its 
mission, according to the reference, will be to in- 
quire: ‘* Whether, taking into consideration the 
growth in the population of the metropolis, and 
the districts within the limits of the metropolitan 
water companies, and also the needs of the localities 
not supplied by any metropolitan company, but 
within the watersheds of the Thames and the Lea, 
the present sources of supply of these companies 
are adequate in quantity and quality, and, if 
inadequate, whether such supply as may be re- 
quired can be obtained within the watersheds re- 
ferred to, having due regard to the claims of the 
districts outside the metropclis, but within these 
watersheds, or will have to be obtained outside the 
watersheds of the Thames and Lea.” It will be 
seen that this reference is very wide, and the first 
thing that strikes one upon reading it is, what 
public body would be intrusted with the work of 
governing the water supply over so large an area, 
supposing it is determined to get rid of the existing 
water companies ? 

The latter is the great feature on which it will be 
necessary, sooner or later, to decide, and over this 
subject a great fight will have to be fought. 
Already the combatants are arming for the fray, 
and all the old weapons are being furbished up 
afresh, whilst some new ones are being forged. 
Sir John Lubbock leads off on a popular side 
—for monopolists such as the water companies, 
are always unpopular—with an article in the’ 
Nineteenth Century. Mr. J. W. Grover has read 
a paper before the Surveyors’ Institution entitled 
‘¢ An Explanation of the London Water Question,” 
which led to an excellent discussion. The annual 
report of the Local Government Board contains 
a very full report ‘‘On Metropolitan Water 
Supply,” by Major-General Scott, the official 
water examiner. We may also mention in this 
connection a very instructive little hand-book* by 
Messrs. Stevenson and Burstal, which contains in 
a small compass a great deal of information, and 
would prove a useful guide to those proposing to 
follow up the subject during the coming inquiry. 

Mr. Grover, although a water engineer—and one 
who has had considerable practical experience in 
carrying out work in the Thames Valley—does not in 
his paper treat the question altogether from an engi- 
neer’s point of view, a course which would have been 
appropriate to the opposite side of Great George- 
street, but not before a meeting of the Surveyors’ 
Institution. It may be mentioned that in 1887 Mr. 
Grover, together with three other members of the 
Institution of Civil Engineers, read a series of 


* ‘Metropolitan Water 5 ay 
son and E. K. Burstal, M. M. Inst. C.E. London; 
Walter King, 11, Bolt-court, E.C., 1892. [Price 1s.] 
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four papers on ‘‘ Water Supply,” which led to a very 
valuable discussion. For the present, however, we 
propose dealing only with the economic aspect of 
the question as set forth in Mr. Grover’s paper 
before the Surveyors’ Institution and in Sir John 
Lubbock’s article. The population supplied by the 
eight London water companies has now reached the 
enormous total of 5,700,000, and the daily average 
consumption in 1891 was 184,000,000 gallons. 
Ninety-seven million gallons are now taken daily 
from the Thames, but during the month of July 
last as much as 105,400,000 gallons were, on the 


average, abstracted from the river each day. The|.. . 


maximum daily amount which the companies are 
allowed by Act of Parliament to take from the 
river per diem is 130,000,000 gallons, so that it 
will be seen the companies have yet a fair margin 
upon which to draw and yet be within their statu- 
tory rights. There is little doubt, however, that 
the limit allowed by the law is excessive, and there 
is a fairly unanimous opinion that the time has 
arrived when the Thames should not be further 
depleted to supply the domestic wants of the 
metropolis. So far as the Lea is concerned it 
appears that all the water available is now pumped, 
the river below the intakes being ‘‘a stagnant 
ditch ;” excepting, of course, so far as it is affected 
by the tides. The present daily average supply 
from the Lea is 59,644,000 gallons. From springs 
and wells in the Lea valley 13,580,000 gallons 
are now taken, and from the Kentish wells a 
slightly larger amount, 13,700,000 gallons. As 
General Scott says: ‘*The question of real im- 
portance is the relation between the volume of dis- 
charge of the river and that necessarily abstracted 
during exceptional droughts in the summer, when 
the first is at or near its minimum, and the second 
simultaneously approaches a maximum. This ques- 
tion derives its importance mainly from the fact that 
the metropolitan water companies collectively can- 
not impound more than seven days’ supply of water 
at the present summer rate of consumption, and 
practically* they must take from the rivers and 
other sources day by day the quantity required for 
the population.” It seems pretty evident, there- 
fore, that either Londoners must be more frugal in 
their use of water or fresh sources of supply must 
be sought ; for the population is increasing day by 
day. In recent preceding issues we have dealt 
with the matter at controversy between London 
and Birmingham, and we may, therefore, leave 
that subject out of our present article, although we 
do not lose sight of itsimportance. Ifa fresh source 
of supply is to be introduced, and the water com- 
panies are to continue, they will have to seek power 
to extend their operations, and this brings to a point 
the question whether the supply of the metropolis 
should be handed over to a public body ; it being 
remembered in this connection that the companies 
drawing their water from the Thames have, by 
their bargain with the State, yet a margin of supply, 
and that the Government will have to ask them to 
forego this privilege. If, on the other hand, 
greater economy is to be observed by the users, 
powers for inspection of domestic fittings will have 
to be exercised in a manner to which Londoners 
are unused, Shall] these powers be intrusted to 
trading corporations or shall they be exercised by 
the servants of the public? That is a question upon 
which different opinions will doubtless be held. 

Sir John Lubbock tells us the majority of the 
London County Council is in favour of buying up 
the London water companies, and placing the 
water supply of London under municipal manage- 
ment. The City authorities are of a like opinion, 
as also was the House of Commons Committee 
which eat last year. The Select Committee of 
1880 reported to the same effect. Nuturally there 
are many who do not take this view, amongst 
them, apparently, being Sir John Lubbock him- 
self. As one speaker said, during the discussion 
before the Surveyors’ Institution: ‘‘It is not 
desirable to extend the area of Bumbledom.” But 
though the last County Council would be willing 
to ‘‘buy up” the water companies—and we may 
consider that the present body would hold the 
same opinion—that very progressive body is by 
no means willing to pay more than it considers 
‘‘a fair price.” Its members ‘‘are totally op- 
posed to purchase by arbitration, believing that 
they uk have to pay more than the real value 
of the undertakings ; and their idea, at least 

* The East London Company must be excepted from 
this statement. 





that of their Water Committee, as to the real value, 
differs so greatly from those of the water companies 


that there seems absolutely no prospect of purchase | 


by agreement-—at any rate, at present.” In short, 
they want to make both sides of the bargain them- 
selves. They will not even arbitrate. In conjunc- 
tion with this view held by the London County 
Council we will make a quotation from Mr. Grover’s 
paper. ‘‘It isnow universally admitted that sani- 
tary matters should be in the hands of the public 
authorities: that which directly affects health is too 
serious a thing to be left to dividend-seeking bodies. 
Why then do the eight great London water 
companies exist ?.. . . Theansweris this: Because 
the water supply of London in the first instance 
involved great risk, and generally heavy loss ; 
hence London did wisely in the ratepaying interest 
to shift the risk to somebody else’s shoulders. 
For many generations the New River Company 
was a dead loss. The same thing can be said, in a 
lesser degree, of all the other London water com- 
panies. They were, most of them, sad financial 
failures for many years.” 

“Salus popult suprema lex.” The good of the 
people is the supreme law. The stockholders of 
the water companies are a minority ; the water 
users are the people. But though it might be to 
the immediate pecuniary advantage of the people 
to take from the water companies their pumping 
stations, their filter beds, their mains, and their 
statutory powers to draw water from springs and 
rivers, it does not follow it would be to the public 
good so todo. The property is held on as honest 
a title as any that can be shown. The State has 
made a bargain with them, on the strength of 
which they invested money in time of doubt. It 
is not to the advantage of the State that it should 
break its pledge when it is no longer convenient to 
keep it. It may be the turn of the water com- 
panies to-day ; whose to-morrow ? As a matter of 
expediency, Parliaments, and even progressive 
county councils, like individuals, should be honest, 
even to the extent of sticking to a bad bargain. 

Turning again to Mr. Grover’s paper, the chief 
circumstance impressed upon us—and it was very 
forcibly insisted upon during the discussion, notably 
by Mr. Rickards—is the necessity, in the interests 
of the public, for immediate action. Six years ago 
Sir Joseph Bazalgette, in speaking of acquiring the 
rights of the companies, said: ‘‘It is obvious that 
each year’s delay will only increase the cost and 
difficulties involved.” The charge for water is 
based on the rateable value of property, and not 
by the quantity of water consumed. Mr. Grover 
gives some figures on this subject. ‘‘ Between the 
years 1855 and 1884 (i.e., 29 years) the rateable 
value of houses had risen from 4J. per head to 71. 
per head of the population ; so, notwithstanding 
the consumption of water per head remained prac- 
tically the same, it appeared that a man paid 7s. 
for the same quantity of water in 1884 for which 
he paid 4s. in 1855. What is worse is that this 
charge goes on increasing with every re-valuation 
of the metropolis. Hence something should be 
done at once before other valuations are made of 
the metropolis, otherwise the ultimate purchase of 
the water companies’ rights will saddle the unfortu- 
nate ratepayer with an enormous load of obligations 
beyond that which he would now have to face.” 

The increase in the water rate is not exactly in 
the same ratio as the increase in the valuation ; 
but Mr. Grover estimates a yearly increase on the 
rateable value of London at about one million, and, 
on the present arrangement, the companies could 
charge about 5 per cent. on 50,0001. more for the 
same amount of water which they are now giving, 
and with small extra expense. The figures, Mr. 
Grover says, are startling, Ifthe water companies 
have to be bought up on equitable terms they will 
probably ask over 30 years’ purchase, and this 
would amount to 14 millions. Evidently Mr. 
Rickard’s plea of urgency is well founded. Mr. 
Grover, however, does not think that the ratepayers 
will be involved in loss, but here we are on un- 
certain ground owing to the absence of knowledge 
upon some of the details of the water companies’ 
revenue. However, Mr. Grover makes an estimate 
which is doubtless not far out. The capital of 
the eight great water companies supplying London 
is about 14} millions at par. Its present market 
value may be taken, according to Mr. Wood’s 
evidence, at 334 millions. The revenue is a more 
difficult matter to get at, and is further compli- 
cated by the land rents of the New River Com- 
pany; a factor which ought not to be allowed 








to complicate the question. Mr. Grover quotes 
Mr. Stoneham, who assumes the net profit of 
the companies available for dividend to be 939, 8061. 
That is after providing for interest on the pre- 
ference and loan capitals, which amounted to 
182,064/. So that the total net income would 
be 1,121,8701. If the whole business were bought 
up at the actual market value of say 334 millions, 
and the County Council, Water Trust, or other 
public body intrusted with the business, were to 
raise the money at 3 per cent. —a figure well 
within the mark—the yearly interest would be 
1,003,335. On the figures above given we 
should have a balance of 118,535. available 
for sinking fund. In regard to this estimate Mr. 
Grover is of opinion that the land income of the 
New River Company is put at too low a figure, and 
he would estimate the balance available for sinking 
fund at 213,665). We will take the latter figure, 
and follow Mr. Grover’s calculations. The term of 
sixty years is the period which Parliament allows 
for the repayment of loans of this nature. The 
33} millions therefore require 204,250/. a year to 
be set apart. This, with the interest at 3 per cent., 
would make a yearly charge of 1,207,6851., which is 
practically the present earning of the companies. 
In this case the public would have been no losers 
by the bargain as the figures stand ; at the same 
time, there would be little profit shown. The ad- 
vantage, however, would be that the yearly in- 
creasing tax upon the water consumer would be 
stayed, with the present quality of water. We 
should not keep going to the bad. 

Mr. Grover claims that the water supply should 
not stand on the same footing as other works of a 
similar nature. Sheffield has been allowed ninety 
years in which to pay off its water debt ; why 
should not the same indulgence be extended to 
London? The question brings us on to a very 
vexed platform, which we will not attempt to dis- 
cuss. If, however, the ninety years’ limit be allowed, 
a very favourable case can be made out for pur- 
chase, so far as the present generation is con- 
cerned. Thus 73,700. a year is needed for sink- 
ing fund, and, with interest added, the total yearly 
outlay would be 1,077,0351., to meet which there 
would be an estimated revenue of 1,217,000. That 
would leave a balance to the good of 139,965/. a 
year, to which may be added the saving in working 
expenses owing to unification, which Mr. Grover 
estimates at 50,0001. 

The figures are emphatic in their demand for 
immediate action. Mr. Grover says, ‘* Everything 
should be done to protect future generations from 
the possibility of having to pay the enormous water 
charges which will come upon them if the com- 
panies are bought up now.” That is so, but there 
is also a pressing necessity, we should protect our- 
selves. The water companies cannot be allowed to 
go on in future as they have in the past. Whether 
they shall be bought out or otherwise disposed of 
isa detail. 





THE EMPLOYMENT OF SHIPS. 


WHEN one reflects on the continuous and very 
pronounced growth of British owned shipping ton- 
nage it is difticult to appreciate how all the ships 
find employment and from what source the owners 
derive encouragement to keep builders even spas- 
modically active with orders. And yet it is easy to 
understand, when it is appreciated that in this 
island 38 millions of people are living dependent on 
sea communication and our merchant fleet for two- 
thirds the necessaries of life. The difficulty is to 
appreciate the vastness of the trade—for instance, 
that the imported value of five articles—corn, 
meat, butter, cheese, and eggs, equals two millions 
sterling per week. Herein lies in a kernel not 
only the source of employment but the necessity of 
supremacy alike for our mercantile and naval fleets. 
We must at all hazards be independent, at least, so 
far as the means of conveying supplies are concerncd. 
We deal now with the mercantile marine ; we have 
frequently discussed the question of commerce 
protection. In an address before the Royal Statis- 
tical Society the other evening, Mr. John Glover, 
reviewing the progress of a decade in shipping, 
indicated that while in the ten years we had 
parted with 244 per cent. of our sailing ships, 
we had added 85 per cent. to the steam ton- 
nage, the increase on the latter—2,314,198 tons— 
being larger than in any previous decade. The 
seagoing tonnage of the British Empire has in- 
creased from about 8$ millions to 9.68 millions, 
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while the proportion of steam to total has gone up 
from 34.9 to 55.9 per cent., so that the tonnage is 
equal to 18 million sailing-ship tons, against 
12 millions in 1880—an increase of 50 per cent. 
At the same time other powers have increased their 
carrying power to 11 million sailing-ship tons 
against 9 millions in 1880. The question then to 
consider is as to whether this tonnage is sufficient 
for our wants. How does this tonnage find em- 
ployment? Our concern is principally with the 
British fleet. 

The demand for carrying capacity, based on the 
goods to be carried in and out of the kingdom, 
has increased from 53 million tons in 1880 to 76$ 
millions in 1890, an increase of 444 per cent., 
against the’ increase of 50 per cent. in the actual 
carrying efficiency of the British fleet. To ex- 
emplify this Mr. Glover gave figures showing the 
increase in the tonnage of vessels entering and 
clearing from British ports, and from these we note 
that the increase of the past decade is not so great 
as in some of the immediately preceding periods. 
The totaltonnage frequenting British ports in 1890— 
164} million tons—was 23.33 greater than in 1880; 
but half of this increase was due to coastwise 
steamers, which totalled 90 million tons. It is some- 
what surprising that notwithstanding extensive and 
cheap means of railway transit, the coasting traffic 
should have gone up, the addition in the past 
decade having been 20.86 per cent., and on 
twenty years 146 per cent. The foreign traffic 
is greater by 26.47 per cent., and it is grati- 
fying to note that this increase is due solely to 
vessels actually having cargo, for vessels in ballast 
have remained practically the same _propor- 
tion. The increase in vessels having cargo was 
13 million tons, the total being nearly 63 million 
tons. This growth, following upon a decade when 
the increase was 18 million tons, is only less remark- 
able than the fact that our own flag was able to 
respond to the demands to the extent of 24 millions 
out of the 31 millions in the twenty years, leaving 
foreign tonnage a gain of 7 millions. But in the 
last decade they only absorbed 23 millions, so that 
the proportion has been a declining quantity. The 
following shows the proportion per cent. of foreign 
and of British tonnage which frequented British 
ports with cargoes. 


1850. 1860. 1870. 1880. 1890. 
Forei 33.2 41.9 29.7 27.8 26.15 
Britis 66.8 581 70.3 72.2 73.85 


Norway keeps its place at the head of all the 
foreign countries, its proportion being nearly a 
fourth of the total foreign tonnage. Germany is 
again second with a fifth, France was fifth ten years, 
and great expectations were formed owing to the 
bounty system adopted in 1881, but the increase is 
very small, and she only now takes sixth place, 
being preceded by the Dutch, Danish, and Swedish 
vessels. Austria and Italy have decreased ; but 
the most remarkable decline is in the case of 
America, which contributed to the tonnage fre- 
quenting our ports only a quarter of a million 
against 1.13 million tons twenty years ago. It is 
remarkable, however, that when analysis is made 
of the owners of steamers bringing or taking 
cargo, the foreigner has an increasing pro- 
portion, for ten years ago the ratio was 15.9 per 
cent. of foreign to 84.1 per cent. of British, and in 
1890 it was 19.69 to 80.31 per cent. British. On 
1870 the preponderance of British to foreign is 
still more marked. Some consolation may be 
found in the fact that the great majority of this 
tonnage is built in this country. But when 
one considers the enormous increase in steam 
tonnage frequenting our harbours, either in 
ballast or cargo, it is not surprising that the 
foreigner should manage to get a hold. Thus we 
find that in 1850 the steam tonnage was but 2} 
millions, and that it has quickly but steadily in- 
creased to 614 millions, the increase in the past 
decade being 58 per cent., rather less than in some 
preceding periods. The fact that 79 per cent. of 
this tonnage is still British is gratifying, even 
although it be remembered that when the tonnage 
was a fourth of the total the percentage of British 
owned was greater—88 per cent., and any appre- 
hension may be allayed, since our vessels carry for 
foreign nations very much more than foreign ships 
carry for Britain. 

Against the participation of foreign ships in our 
trade must be placed the extent of carrying done by 
British ships for foreign countries. Russia is the 
most dependent of all nations on British-owned 


vessels, for 55.1 per cent. of the tonnage frequent- 
ing their ports is British, and only 7.3 per cent. 
Russian. Her dependence, too, has been consider- 
ably increased since 1880, for then 13.5 per cent. 
were Russian. The United States again hand over 
52.8 per cent. of their trade to British ships, re- 
serving 22.1 per cent. for American ships, against 21.3 
per cent. ten years ago. Probably these two nations 
provide us with as much trade as Britain hands 
over to foreign-owned vessels visiting our shores. 
Again, Holland has 52 per cent. of her goods carried 
on British vessels, while the entries and clearances 
under the British flag are 48.4 per cent. in Italy, 
40.6 in France, 36.6 per cent. in Germany, 22.1 
per cent, in Sweden, and 16.3 per cent. in Norway ; 
the two latter countries have large fleets relative 
to their trade, so that they undertake 33.7 and 
63.1 per cent. of their own carrying, while 
Norway greatly assists Sweden. Of the other 
countries Germany alone has a greater proportion 
of local owned ships than Britain, 42.4 per cent. of 
the visiting craft being owned in the Fatherland 
as agairst 37.6 per cent. in 1880. This does not 
indicate a very great development, and as a matter 
of fact the German fleet has only increased about 
12 per cent. to 1} million tons, but the proportion 
of steam to total has gone up from 16.7 per cent. 
to 46.8 per cent. Nearly all countries have now 
double the proportion of steam to sail in 1880. 
The United States appear to have diminished both 
in sail and steam tonnage, France, Italy, Holland, 
and Denmark doubled their steam tonnage, and 
Germany and Norway trebled it. 

But withal Britain stands pre-eminent, for while 
the total tonnage of all foreign states is under 7 
millions, we own, as an empire, 9$ million tons ; 
again, while all steamers of foreign states total 
2 million tons, British steamers total 5 million 
tons, with nearly 4 million more owned in the 
colonies. The effective tonnage is, therefore, equal 
to 11 million sailing-ship tons to 18 million tons 
owned in Britain. Looking to these facts it is 
coming to be clearly understood that the quarter 
of a million men on board British ships carrying 
goods to market for so much more than the cost 
at the place of shipment as covers freight charges 
and profit, are producing the equivalent of an 
export value for the flag by which the goods are 
carried, just as much as the men in cotton mills. 
On a basis set down by Mr. Giffin, Mr. Glover 
estimates the value of ‘‘ this invisible export” in 
1890 as 90 millions sterling, which, as he says, 
may help to the appreciation of the important 
place our carrying business occupies in relation: 
to the disparity in value between exports and 
imports. 








THE USES OF PETROLEUM IN 
PRIME MOVERS. 

On Monday evening Professor W. Robinson, 
M.E., gave the last of his Cantor lectures on the 
above subject at the rooms of the Society of 
Arts, Adelphi, taking up on this occasion the ap- 
plication of petroleum as a fuel for steam boilers. 
The first appliance for using oil in this manner 
described was Mr. Holden’s injector as used on 
the Great Eastern Railway. In this device oil and 
air are drawn in by the action of superheated 
steam as in an ordinary injector, but lest the 
jet on issuing should be of the blow-pipe type 
and so injure the interior of the firebox, it is 
further broken up into a lambent flame by an 
auxiliary supply of steam issuing from a ring jet 
surrounding the orifice of the injector. The fire- 
box is fitted with a firebrick bridge towards 
which the jet is directed, and the bars of the 
grate are covered with a thin layer of coal and 
chalk, the former of which burns slowly away. 
These engines can be run with coal without requir- 
ing any alteration to the furnace, a point of 
great importance in countries where the price 
of oil is fluctuating. The oil used by Mr. Holden 
is a mixture of two parts of coal tar with one of 
green oil, the cost being about 13d. a gallon. 
This injector has been modified by fittings, so 
that it may obtain its air supply from the 
train pipe of a vacuum brake, and in this 
way the vacuum is produced and maintained, 
without any extra expenditure of steam. In 
marine own the injector has been fitted to 
draw in heated air, thus economising fuel. Many 
modifications of these injectors had been proposed, 
such as Thwaite’s, in which the spray did not pass 





directly into the firebox, but first into a red-hot 


drum in which the oil was converted into oil gas 


before being burnt. The most complete system of 
employing oil as fuel had been worked out in 
Russia by Mr. Urquhart. In this locality coal 
is dear, and petroleum residium or astatki is 
very cheap. Nine years’ experience of the system 
here have shown a notable economy to result from 
using the heavy petroleum refuse as fuel. 

Exaggeration as to the calorific power of oil fuel 
was to be guarded against. By means of Favre 
and Silbermann’s results, and those of Dr. Andrews, 
an approximate calculation of the calorific power 
of a fuel, the chemical composition of which was 
known, could be made in a way that was well known. 
But these values were not determined under the 
conditions which obtain in practice, and several 
nevessary corrections were pointed out before the 
effective calorific value could be arrived at. As 
regards the use of creosote and blast furnace oil as 
fuel, Dr. Sadler, at Middlesbrough, had made a 
number of careful experiments, which showed that 
in the same boiler working under the same condi- 
tions, 1 lb. of creosote would give an effective 
evaporation at 50lb. per square inch pressure of 
about 12.3 lb. of water, whilst 1 lb. of Durham 
steam coal evaporated 8 lb., the feed water 
being supplied at 212 deg. Fahr. in both cases. 
But in addition to its greater evaporative power 
liquid fuel had many other advantages in the ease 
with which the fires could be controlled, so that the 
output of steam could be readily proportioned to 
the work to be done, and taking this into account, 
Dr. Sadler concluded that in practice 1 ton of oil 
was equivalent to 2 tons of coalin evaporative power. 
In spite of this superior evaporative eftliciency, oil 
fuel was not necessarily more economical from a 
commercial point of view, as in most countries coal 
wasconsiderably cheaper than oil, but where oil 
refuse could bé obtained cheaply there was no 
doubt of its superiority. Thus Mr. Urquhart found 
that on his railway line a particular class of engine 
burned 79.08 Ib. of coal per mile, whilst similar 
engines fitted for oil burning, used only 40.47 lb. 
of astatki, and in special trials on large engines 
45 tons of astatki were equal to 100 tons of anthra- 
cite. On the Great Eastern Railway Mr. Holden 
finds that using oil, the consumption per engine 
mile averages 12.2 lb. of oil and 11 Ib. of coal, or a 
total of 23.2 lb. of fuel per mile. Burning coal 
alone, however, similar engines use 34 Ib. of coal 
per mile. Onthe Argentine Great Western Rail- 
way, engines using 33 lb. of fuel per mile, when 
burning coal, use only 22 lb. of oil. On the 

Tralee and Dingle Railway, where the coal con- 
sumption was 54 lb. per engine mile (the grades 
being very heavy), only 8 lb. of coal and 18 lb. of 
blast furnace oil, or a total of 26 Ib. of fuel, are 
burnt when using Mr. Holden’s apparatus, and a de- 
cided economy effected. On the Argentine Railway, 
where coalis very dear, about 41. aton, the saving by 
theuse of petroleum fuel amounts to 449/. perengine 
per annum. Inthe case of steamships oil had addi- 
tional advantages. In the first place, having a great 
calorific intensity, less of it was required, and a 
saving of cargospace would be effected. Moreover, 
coaling at sea, which was now a difficult operation, 
and which could only be accomplished in fine 
weather, could be done away with, as oil could 
always: be easily transferred from one vessel to 
another by means of a suitable hose. On the 
other hand, the oil tanks when emptied of oil 
were liable to contain a dangerous gas which 
might cause serious explosions unless proper pre- 
cautions were taken by using proper oil storage 
tanks and asuitable form of safety lamp to detect 
the presence of an inflammable mixture, naked 
lights being strictly forbidden. 

The last way in which petroleum was used in 
rime movers to which he would refer was for 
ubrication. The mineral oils suitable for this pur- 
pose were distilled off after the intermediate oils 
had been collected. These oils had great advantages 
over animal or vegetable oils in that they did not 
absorb oxygen from the air, and thus cause sponta- 
neous combustion. Heavy mineral oils were spe- 
cially valuable for bearings, spindle, and steam 
cylinder lubrication, because they retained their 
good properties when heated, and did not thicken 
and oxidise like fixed oils. 

Several of the practical tests of lubricating oils 
were considered, and the viscosity meter of Mr. 
Boverton Redwood described, and the method of 
using it explained. Many machines had been de- 
vised for testing the value of oils for the purpose 





of lubrication, but they were all somewhat un- 
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satisfactory, and after all the best test was ex- 
perience. 

In conclusion he might point out that he has 
shown that all the petroleum oils could be advan- 
tageously employed in one way or another in prime 
movers. 





LONDON SOCIETIES.—No. XXV. 
Tue Royat InstitvT1oN—continued. 

Farabay’s connection with the Royal Institution 
began, as we have already shown,* in the month of 
March, 1813, and the manner in which he came about 
is one of the most interesting stories in the whole 
annals of science, and can hardly be better told 
than in the words of Michael Faraday himself 
(then a young bookseller’s apprentice) in a letter 
he wrote to Dr. Paris exactly seventeen years after, 
which letter, on account of its extreme interest in 
the history of the Royal Institution, we here print 
in extenso. 


** Royal Institution, December 23, 1829. 

‘* My dear Sir,—You asked me to give you an 
account of my first introduction to Sir H. Davy, 
which I am very happy to do, asI think the circum- 
stances will bear testimony to his goodness of 
heart. 

‘* When I was a bookseller’s apprentice, I was 
very fond of experiment, and very averse to trade. 
It happened that a gentleman,+ a member of the 
Royal Institution, took me to hear some of Sir H. 
Davy’s last lectures in Albemarle-street. I took 
notes, and afterwards wrote them out more fairly 
in a quarto volume. 

‘* My desire to escape from trade, which I thought 
vicious and selfish, and to enter into the service of 
Science, which I imagined made its pursuers 
amiable and liberal, induced me at last to take the 
bold and simple step of writing to Sir H. Davy, 
expressing my wishes and a hope that, if an oppor- 
tunity came in his way, he would favour my views ; 
at the same time I sent the notes I had taken at his 
lectures. 

‘* The answer which makes all the point of my 
communication I send you in the original, request- 
ing you to take great care of it, and to let me have 
it back, for you may imagine how much I value it. 

‘* You will observe that this took — at the end 
of the year 1812, and early in 1813 he requested to 
see me and tell me of the situation of assistant in 
the laboratory of the Royal Institution, then just 
vacant. 

‘* At the same time that he then gratified my 
desires as to scientific employment, he still advised 
me not to give up the prospects I had before me, 
telling me that Science was a harsh mistress ; and, 
in a pecuniary point of view, but poorly rewarding 
those who devoted themselves to her service. He 
smiled at my notion of the superior moral feelings 
of philosophic men, and said “ would leave me to 
the experience of a few years to set me right on 
that matter. 

‘Finally, through his good efforts, I went to the 
Royal Institution early in March of 1813, as 
assistant in the laboratory ; and in October of the 
same year went with him abroad as his assistant 
in experiments and in writing. I returned with 
him in April, 1815, resumed my station in the 
Royal Institution, and have, as you know, ever 
since remained there. 

‘*T am, dear Sir, very truly yours, 
**M. Farapay.” 


The letter inclosed in the above communication 
was as follows : 
‘* December 24, 1812. 
‘¢Sir,—I am far from displeased with the proof 
you have given me of your confidence, and which 
displays great zeal, power of memory, and attention. 
I am obliged to go out of town till the end of 
January ; [ will then see you at any time you 
wish. 
‘**Tt would gratify me to be of any service to you. 
T wish it may be in my power. 
‘‘T am, Sir, your obedient humble servant, 
3; DAVY. 


The lectures of Sir Humphry Davy, of which 
Faraday sent the notes to their distinguished 
author, were those of February 29, March 14, 
April 8, and April 10, 1812, and some time before 
applying to Davy he had addressed a letter to Sir 
Joseph Banks, who was at that time President of 
the Royal Society ; the result of that temerity is 
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thus given in Faraday’s own words: ‘‘ The desire to 
be engaged in scientific occupations, even though of 
the lowest kind, induced me, whilst an apprentice, 
to write, in my ignorance of the world and sim- 

licity of my mind, to Sir Joseph Banks, then 

resident of the Royal Society. Naturally enough, 
‘no answer’ was the reply left with the porter.” 
But Davy was a very different man to Sir Joseph 
Banks, and one night, after Faraday had retired to 
rest in his humble home in Weymouth-street, he 
was startled by a loud knock at the door, and, 
looking out of his window, he saw a carriage and 
pair standing in front of the house, and, on open- 
ing the door, a footman handed a letter to him. 
This letter was from Sir Humphry Davy announcing 
his return to town, and asking Faraday to call upon 
him at the Royal Institution the next day. Fara- 
day kept the appointment, and at the interview Sir 
Humphry Davy told him that, if he were stillof the 
same mind, he would give him the post of assistant 
in the laboratory of the Royal Institution which had 
become vacant the day before. It is needless to 
say that Faraday accepted the situation with 
delight, and on the Ist of March, 1813, the appoint- 
ment was confirmed by the Board of Managers, and 
Michael Faraday became laboratory asssistant and 
‘*bottle washer ” ata salary of twenty-four shillings 
a week with two rooms at the top of the house. 
Faraday entered upon his new work at once, and it 
is delightful in the light of our present knowledge 
of the man to read what he wrote at the time to the 
friend and companion of his youth, Benjamin 
Abbott ; the following is the letter written after his 
appointment : ‘‘I have heard one lecture already 
to-day (March 8, 1813), and had a finger in it (I 
can’t say a hand, for I did very little). It was by 
Mr. Powell, on mechanics, or rather on rotatory 
motion, and was a pretty good lecture, but not very 
fully attended. 

‘*As I know you will feel a pleasure in hearing in 
what I have been or shall be occupied, I will inform 
you that I have been employed to-day, in part, 
in extracting sugar from a portion of beetroot, and 
also in making a compound of sulphur and carbon— 
a combination which has lately occupied in a con- 
siderable degree the attention of chemists. 

‘* With respect to next Wednesday, I shall be 
occupied until late in the afternoon with Sir H. 
Davy, and must, therefore, decline seeing you at 
that time ; this I am the more ready to do as I 
shall enjoy your company next Sunday, and hope 
to possess it often in a short time.” 

This ‘‘compound of sulphur and carbon” was 
bisulphide of carbon, and shortly after his appoint- 
ment he was assisting Davy in the preparation of 
that violently explosive substance nitrogen chloride. 
So explosive is this compound that both Davy and 
his assistant wore masks of leather with glass 
windows, and on one occasion Faraday was holding 
a small tube containing a few grains of it, when it 
exploded with such violence that he was rendered 
senseless, his hand torn open, and one of his nails 
blown away, and Sir Humphry Davy on another 
occasion was violently struck on the head and had 
his chin cut from the same cause. 

The next great change for Faraday was his 
Continental tour with Sir Humphry Davy as his 
amanuensis, which lasted eighteen months, that is 
to say, from October, 1813, to April, 1815. We 
have already referred* to the principal scientific 
events of this journey, which embraced visits to 
Paris, Florence, Rome, Naples, Turin, Bologna, 
Milan, Geneva, the Rhine, and Belgium, and to the 
educational advantages for a young man of so 
observing and philosophical a nature as Faraday 
of making such a journey as the assistant to the 
greatest chemist of the age, and being the greater 
part of the time in the society of the most eminent 
savants of Europe, the value of these advantages 
was borne out by the splendid fruit which it bore 
in after years in the subsequent career of Michael 
Faraday. 

Throughout the whole of that most interesting 
journey, Faraday kept a daily journal and main- 
tained a constant correspondence with Benjamin 
Abbott, his mother and sisters, and with several 
friends, and from this journal and correspondence, 
much of which was collected and published by the 
late Dr. Bence Jones,+ we may learn all the details 
of the tour, with Faraday’s impressions at the 
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time, given with all the freshness of enthusiasm, of 
new experience ; of seeing new countries, new 
peoples, and new customs ; he says little about him- 
self, and still less of those with whom he travelled, 
but he enters with elaborate detail into the scientific 
work of Sir Humphry Davy. It is amusing, 
however, to find that, contrary to Sir Humphry 
Davy’s agreement with him, which was that 
he ‘‘should be occupied in assisting him in his 
experiments, in taking care of the apparatus, 
and of his papers and books, and in writing and in 
other things of this kind,”’ he found himself in con- 
sequence of the refusal, at the last moment, of Sir 
Humphry Davy’s valet to go abroad, called upon 
throughout the journey to take his place and to 
perform his duties. Ina letter to Benjamin Abbott 
written from Rome in February, 1815, he thus 
refers to his position: ‘‘ Sir H. told me he was very 
sorry, but that if I would do such things as were 
absolutely necessary for him until he got to Paris, 
he should there get another. I murmured, but 
agreed. At Paris he could not get one. At Lyons 
he could not get one; at Montpelier he could not 
get one; nor at Genoa, nor at Florence, nor at 
Rome, nor in all Italy ; and I believe at last he did 
not wish to get one; and we are just the same 
now as we were when we left England,” and 
after being careful to point out that Sir Humphry 
was ‘‘ always as careful as possible to keep those 
things from me which he knows would be disagree- 
able,” he goes on to say, ‘‘But Lady Davy is of 
another humour. She likes to show her authority, 
and at first I found her extremely earnest in morti- 
fying me. This occasioned quarrels between us, at 
each of which I gained ground, and she lost it ; for 
the frequency made me care nothing about them, 
and weakened her authority, and after each she 
behaved in a milder manner. Her temper makes 
it oftentimes go wrong with me, with herself, and 
with Sir H.” Another illustration of Faraday’s 
position at that time is afforded by an incident which 
occurred at Geneva. Professor Auguste de la Rive, 
who saw much of both Davy and his assistant dur- 
ing their visit to that city, was deeply impressed 
with the extraordinary worth and talents of 
Michael Faraday, and on one occasion he invited 
them bothtodinner. Sir Humphry Davy declined 
the invitation, refusing to sit down with one who 
was ‘‘in some things” his servant, whereupon 
De la Rive expressed his feelings simply by saying 
he was sorry he should have to give two dinners 
instead of one. 

A fortnight after his return from the Continent, 
that is, on May 7, 1815, Faraday was re-engaged at 
the Royal Institution as assistant in the laboratory, 
keeper of the collection of minerals, and superin- 
tendent-of the apparatus, with a salary of 30s. a 
week, and soon after that Davy began that great 
series of researches on flame and inflammable gases, 
which culminated in the invention of the safety 
lamp. In these researches he was assisted through- 
out by Faraday, to what extent we have now no 
means of ascertaining, but that some considerable 
share of the honour of the investigation and its 
eminent results is due to him we may assume from 
the fact that Sir Humphry Davy, in the preface 
to his book on the safety lamp* says: ‘‘I am 
myself indebted to Mr. Michael Faraday for much 
able assistance in the prosecution of my experi- 
ments,” 

Svon after Faraday’s introduction to the Royal 
Institution, he joined the City Philosophical 
Society, which in the year 1808 was founded by 
Mr. Tatum. This little society consisted of some 
forty members, who met together at Mr. Tatum’s 
house every Wednesday evening for mutual instruc- 
tion, and on the alternate evenings the members 
took it in turn to deliver lectures upon various 
subjects, or in default to pay a fine of half a guinea. 
On January 17, 1816, Faraday gave a lecture 
before this society ; his subject was the ‘‘ General 
Properties of Matter,” and it is of especial 
interest as having been the first lecture ever de- 
livered by this ‘‘ Prince of Lecturers.” This was 
followed the same year by six more lectures before 
the same little gathering, the subjects of which 
were: 1. On the Attraction of Cohesion. 2. On 
Chemical Affinity. 3. On Radiant Matter. 4, 5, 
and 6. On Oxygen, Chlorine, Iodine, Fluorine, 
Hydrogen, amd Nitrogen. 








* “On the Safety Lamp for Preventing Explosions in 
Mines, Houses Lighted by Gas. Spirit Warehouses, or 
Magazines in Ships. &. With 

Flame.” London, 1818, 
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The same year (1816) is marked by Faraday’s first 
contribution to scientific literature ; this was a 
paper in the Quarterly Jowrnal of Science, which 
was then published by the Royal Institution, and 
was the precursor of the ‘‘Proceedings ;” this paper 
was on an analysis of some caustic lime from 
Tuscany which had been sent to Sir Humphry 
Davy by the Duchess of Montrose. In referring 
to this paper, after an interval of forty years, 
Faraday wrote: ‘‘This paper was the beginning 
of my communications to the public, and in its 
results very important tome. Sir Humphry Davy 
gave me this analysis to make as a first attempt 
in chemistry, at a time when my fear was greater 
than my confidence, and both far greater than my 
knowledge ; at a time also when I had no thought 
of ever writing an original paper on science. 

In the following year he delivered several lectures 
before the City Philosophical Society: (1) On 
some Observations on the Means of Obtaining 
Knowledge, and on the Facilities Afforded by the 
Constitution of the City Philosophical Society ; 
(2) on the Atmosphere, on Sulphur and Phosphorus ; 
(3) on Carbon ; (4) on Combustion; and (5) on 
the Metals ; and during the same year he published 
several papers in the Quarterly Jowrnal of Science, 
the most important of which was an account of 
some experiments on the escape of gases through 
capillary tubes ; the others included a report of 
some experiments made with compressed oxygen 
and hydrogen in the laboratory of the Royal Insti- 
tution, and a notice of some experiments on flame 
made by Sir H. Davy. 

In 1818 we find him experimenting with sound- 
ing flames, a subject which had, before this, been 
introduced by Professor Auguste de la Rive, and 
which many years after, in the hands of Professor 
W. F. Barrett, developed into the interesting dis- 
covery of sensitive flames which was made in the 
laboratory of the Royal Institution. 





NOTES. 

THe AQuepUcT TUNNEL UNDER THE MERSEY. 

Tue ‘‘ dangerous and seriously difficult work,” 
to quote Mr. Deacon’s words, of boring the tunnel 
under the River Mersey for the pipes conveying 
the Vyrnwy water to Liverpool was completed on 
Tuesday last. Two or three months ago, in de- 
scribing the tunnel and reviewing the progress of the 
works (see ENGINEERING, page 17 ante), we referred 
at length to the difficulties experienced in the 
great variety of the strata found, and certainly 
Mr. G. F. Deacon, the engineer, is to be congratu- 
lated in the completion of what was regarded by 
many as impossible work. The tunnel, which is 
805 ft. long, being 10 ft. in diameter, was origi- 
nally started in 1888, and since that time two dif- 
ferent contractors have given it up. In October 
last the Corporation, on the advice of Mr. Deacon, 
who was all along confident of the ultimate success 
of the scheme, decided to complete the work them- 
selves, taking over Messrs. Cochrane’s working 
staff. On November12 work was recommenced, only 
182 ft. having been tunnelled up to that date from 
the Lancashire shaft. The distance traversed since 
that time has been 623 ft., which notwithstanding a 
defective driving shield and several stoppages, has 
been accomplished in 184 weeks, at the average rate 
of 34 ft. per week. The greatest distance driven and 
lined in a single week was 57 ft. The tunnel has 
all been lined to the Cheshire shaft, the lining con- 
sisting of cast-iron segments 18 in. by 20 in. cireum- 
ferentially, the metal being 14} in. thick. Much 
work requires to be done before a full supply can 
be introduced. The riveted steel pipes have to be 
laid through the tunnel. These are 32 in. in dia- 
meter, and will be supported on greenheart timbers. 
It is expected, however, that the work wil] be com- 
pleted and Liverpool enjoying the much-needed full 
supply in the course of the ensuing summer. The 
cost of completing the work has been much below 
the estimate. 


Toe New TELEPHONE Company. 

When we laid before our readers the general 
objects of the New Telephone Company’s Bill in 
October last, we stated that a strenuous opposition 
was certain, since the company asked for powers 
which practically gave them the right to invade 
every person’s property. On the motion for the 
second reading last Tuesday evening a more for- 
midable opponent than the private property owner 
appeared, for the Postmaster-General himself 


moved that the Bill should be read again in six 


months. It appears from his speech that when- 
ever the telephone prospers the telegraph depart- 
ment shows less than its normal rate of increase, 
and he feared that if the companies obtained 
compulsory powers they would still further en- 
croach on his department. He therefore proposed 
a compromise which would considerably facilitate 
telephone enterprise and yet give the Post Office a 
share in all business that was not purely local. In 
a Government Bill to be introduced soon there will 
be provided greater facilities for the interchange of 
business between the Post Office and the telephone 
companies. To recoup the Government it is in- 
tended that the trunk wires between towns, and 
also between the various exchanges in the same 
town, shall be in their hands. This will prevent 
the constant breaking of the streets by competing 
companies, for the Post Office could lay wires 
for everybody. But they will only do this 
with the concurrence of the local authorities. 
Wherever the local authorities are satisfied that a 
telephone exchange is desirable in their area, and 
the Government are satisfied that the licensees are 
in a position to carry out their undertaking, and 
that it is in the public interest desirable that they 
should have a license, then they will be granted a 
license for that area. But the connections between 
exchanges, whether in the same or different towns, 
will be made by the Post Office, who will derive a 
moderate sum from all messages sent over these 
lines. In this way the rights of the taxpayer who 
bought out the telegraph companies will be guarded, 
while the erection of telephone exchanges will be 
facilitated. The Government might well go a step 
farther in the care of the public, and insist that 
every telephone company should have ‘running 
powers” over the lines of other companies, and in 
this way avoid the inconvenience that will arise 
when there are two independent systems in one 
town. 


THE First NewspaPer TRAIN. 

We are accustomed to think that rapid transit 
is a thing of the last decade. This is somewhat 
wrong. Fast travelling has become of recent years 
available for the masses, but as a luxury and on 
exceptional occasions great speed was attainable 
nearly half a century ago. The death of Mr. W. 
H. Smith and the proving of his will has turned 
public attention towards the working of that vast 
business which supplies the country with its news- 
papers, and it may be of interest to note what the 
enterprise of that firm could effect nearly forty-five 
years ago. At the time we speak of the telegraph 
had not come to the aid of the railway man, at 
least not to any considerable extent. Electric com- 
munication did exist from London to Rugby and 
thence by a circuituous route to Manchester and 
on to Liverpool, but it was too young to be of any 
practical service in the working of railway traffic. 
Yet on the occasion of the prorogation of Parlia- 
ment in November, 1847, Messrs. Smith arranged 
to have a special train run northwards with the 
newspapers, and its performance of November 24, 
1847, is worthy of comparison with that of the 
newspaper train of to-day : 


1847, 1892. 
a.m. a.m. 
Euston, depart... 5.3 5.15 
Rugby, arrive ... 7.30 7.7 
», depart... ; aeg 7.40 7.12 
Stafford ... = rs oe 8.50 — 
Crewe, arrive ... ies Bie 9.20 9.5 
Warrington, arrive ... 9.55 9.50 
x depart ... 10.0 9.52 
Preston, arrive... 10.35 10.45 
ad epart 10.42 10.56 
Kendal ... ess 11.40 a 
p.m. p.m. 
Carlisle, arrive... 1.6 1.5 
»» _ depart 1.13 1.12 
Beattock, arrive 2.15 2.14 


Thus in the run to Beattock we have an improve- 
ment of 13 minutes in 47 years. The railway was then 
not opened beyond Beattock and the papers were 
sent on to Glasgow from that station by post-horses, 
and reached their destination at 8 p.m. that night. 
From Crewe a branch train was despatched to 
Manchester, and reached that city at ten o’clock, 
the hour the London papers now arrive there. The 
Liverpool parcel was sent on by a branch from 
Warrington, and arrived at 10.30. To-day it 
arrives at 10.25, but it travels vid Runcorn bridge, 
which saves 11 miles over the old route. We must 
also mention that the Ramsbottom water troughs, 
which enable a North-Western express to take in 





water as it runs at full speed, were non-existent in 








1847, and it was necessary for the train to make 
additional stops at Tring, Wolverton, Tamworth, 
Wigan, and Lancaster for water. 


THe Miners Ercut Hours Brut Resectep. 

The Bill to compulsorily restrict the miners’ 
working day to eight hours from bank to bank, 
and to make the mineowners punishable for in- 
fringement, has been rejected by Parliament by 
272 votes against 160 for the Bill. This was 
expected, for recent events have shown very 
clearly that legislation is not required. Even admit- 
ting that the dangerous and unhealthy occupation of 
the miner makes reasonably short hours desirable, 
it has to be proved that the men are incapable of 
appreciating this, or are unable to attain the end. 
The latter is probably the only point in dispute, 
and the fact that on the resolution of the Miners’ 
Federation a quarter of a million men took a week’s 
holiday to reduce stocks, shows that if necessary or 
desirable each day’s work could be restricted to 
eight hours. But as a matter of fact there is not a 
unanimous desire, otherwise we presume Parlia- 
ment would never be asked to adjudicate. Durham 
and Northumberlandareagainst Parliamentary inter- 
ference, and in other districts there is a considerable 
minority. Besides the hours are not very excessive. 
Of 450,000 miners, 125,000 at present work 8 hours 
or less, 50,000 work 8} to 8? hours, 250,000 have a 
day of from 9 to 94 hours, and 23,000 from 10} to 
10$ hours a day. It will therefore be seen that 
about a third have practically the eight hours’ day, 
and we doubt not, the others if they were agreed 
might have it. Parliamentary interference in 
such questions is not desirable, and a precedent 
ought not to be established without just cause. 
Certainly no case was made out for the Bill. Mr. 
Chamberlain was its best champion ; but even he 
devoted his attention to fighting down objections 
rather than urging favourable considerations. 
It may be true, as he contended, that the 
output. would not be decreased, that shorter 
hours means greater vigour; but it cannot be 
denied that advocacy of the provision is in many 
cases prompted by a desire to restrict production, 
so as to improve the condition of the labourer, not- 
withstanding that all experience proves the con- 
trary, and in the end there would be disappoint- 
ment, with the result probably that, as in Saas, 
Switzerland, and Hungary, the statute fixing the 
hours of labour would become a dead letter. 
Another consideration which weighed with Parlia- 
ment was the prospect of the Labour Committee 
dealing with the question. Mr. Chamberlain, too, 
while supporting the principle of the Bill, thought 
the details of the scheme would require to be made 
more elastic. Probably the present arrangement 
is quite elastic enough. 


FLexisLe Tusine. 

At a meeting of the Society of Arts, held on 
Wednesday evening last, Mr. G. R. Redgrave, 
A.1.C.E., gave an interesting lecture upon the sub- 
ject of flexible tubing. After a passing reference 
to rubber tubing, leather hose, and similar ancient 
forms of this tubing, he proceeded to describe the 
flexible metallic tubes which had been invented by 
M. E. Levavasseur. This gentleman is, it appears, 
a jeweller, and many years ago invented neck- 
laces and bracelets made out of tubes produced 
by coiling together two strips of gold and silver. 
One of these strips had a channel section, and 
the other, of a semicircular section, served to 
unite adjacent coils of the channel section to- 
gether, and form a complete tube. About six 
years ago the idea occurred to him that flexible 
tubes could be formed on the same principle 
out of strips of metal, the tightness of the joints 
being secured by a strip of rubber. Many different 
forms of section for the strip were tried, the first 
being a sort of double channel section with which 
a great amount of flexibility was secured, but the 
heavy strain thrown on the rubber caused it to 
wear rapidly. Ina latter form the strip used was 
somewhat of the shape of a figure 8, which gave a 
more perfect interlock, so that the disruption 
of the tube could only be effected by the strips 
splitting under the strain. The rubber, too, 
was better protected and there was less chance 
of its working out. But this tube was less flexible 
than its predecessor, and suffered from the same 
defect in that the tightness of the joint depended 
upon a perishable material. Other forms of strips 
were tried in succession, and finally one has been 
arrived at in which a a tight joint is 
secured without the use of any packing whatever, 


ENGINEERING. 





[Marcu 25, 1892. 





388 





metallic surfaces only being in contact. The tubes 
thus formed are found to be tight under both high 
and low pressures, the form of the strip being 
such that the greater the pressure the tighter the 
joint. These tubes have been successfully used for 
conveying petroleum oil gas at a pressure of 300 lb. 
per square inch, and a small tube # in. in diameter 
formed out of a strip 14 mm. wide and .6 mm. thick, 
only yielded at a pressure of 2000 lb. per square inch. 
The tubes, moreover, will stand a partial vacuum. 
Their flexibility is such that a ;);-in. tube can be 
bent to a radius of 4 in., and a 1 in. tube to one of 
6 in. The tubes, moreover, can be trodden on with 
impunity, and would almost stand a cart being 
driven over them, a load of 18 cwt. on lin. of 
bearing surface being required to compress a 1-in. 
tube to an oval section. The difficulties of manu- 
facture have been considerable, long flexible 
strips of a soft and uniform metal being required. 
Thus the ?-in. tubes are made out of a strip 14mm. 
wide and .6 mm. thick. At present such strips 
cannot be obtained of a greater length than 6000 ft. 
to 7000 ft., and as 10 ft. of strip are required for 
each 1-ft. length of tube, the greatest continuous 
length that can be produced at the present time is 
limited, but it is thought that by means of electric 
welding this difficulty will be overcome. The 
whole of the operations of forming the strip into 
the finished tube are accomplished in one con- 
tinuous process by a single machine. The weight 
of the various sizes of tubing now manufactured 
ranges from 24 oz. per foot for the ,';-in. tubing, 
which is the smallest size manufactured, up to 
17 oz. per foot for the 14-in. tubing. 








THE COLUMBIAN EXPOSITION. 
To THE EpitToR or ENGINEERING. 

Sir, — Unfavourable criticism from ENGINEERING on the 
prospects of the British Section at Chicago is likely to 
carry considerable weight, because the paper has so 
strongly supported the Exhibition generally, and has 
from the beginning made a point of keeping its readers 
well acquainted with all that is being done on the Ameri- 
can side of the water. 

Will you therefore allow me a little space that I may 
try and show your readers that the outlook is not quite so 
hopeless as you would lead them to suppose, unless, 
indeed, your remarks are confined solely to the engineer- 
ing section of the Exhibition? In that case, I must admit 
that they do not altogether lack justification. . 

We are taught that in the absence of absolute know- 
ledge, prophecy is unwise. I will not venture on any 
prophecy as to the character of the British exhibits at 
Chicago. I will only state that as far as my knowledge 
of such matters go, the prospects of success are as good as 
at previous Exhibitions at a corresponding date, and that 
those who are labouring hard to secure that the country 
shall take its usual place on such occasions, neither are, 
nor have reason to be, discouraged. 

In a recent debate in the House of Commons the 
Attorney-General gave some actual figures as to the pre- 
sent prospects of the British Section. I think if I elabo- 
rate these figures a little, I shall provide your readers 
with the best means of forming their own judgment as to 
how we are getting on. 

The total space placed at the disposal of Great Britain, 
excluding the colonies, and leaving the fine arts out of 
the question, will probably be 200,000 square feet. Ex- 
perience shows that two-thirds of this space goes into 
passages, &c. Less than a third is actually available for 
the stands and cases of the exhibitors. Say then that 
we have 70,000 square feet to deal with, of this 42,000 
square feet is actually sold. A good many thousands 
more will be occupied by non-paying exhibits, the Post 
Office collection, an educational collection from the School 
Board, some contributions looked for from the ordnance, 
and, perhaps, the geological surveys, the collections of 
minerals, and metallurgical products now being specially 
prepared ; these, and other contributions, will have to be 
provided for. Further, I am at this moment correspond- 
ing with a number of firms as to the arrangements for 
their exhibiting. Allowing for the instances in which 
the negotiations will fall through, these represent some 
5000 or 6000 square feet more. On the whole, there- 
fore, I think I may say that we are within measur- 
able distance of seeing all our space, 200,000 square feet 
gross, or 70,000 net, filled. 

In May, 1888, we had 247 applicants for space, at the 
Paris Exhibition, 1889, By the end of the year we had 
about 650. In March, 1892, we have 2:2 applications for 
Chicago, 1893. In both cases the date had passed by 
which exhibitors were asked to send in. 

That the character of the exhibits will be as good, is 
shown by the fact that the average o—eee asked for by 
each exhibitor is about 150 square feet. The average 
space at Paris was about 120 ft. 

I hope I have shown that there is a reasonable proba- 
bility of our filling up the 200,000 square feet at our dis- 

. With the addition of the Fine Arts Section, we 
shall have a total space of 220,000 square feet for 
Great Britain alone. At Philadelphia, in 1876, Great 


Britain and the colonies occupied a total gross space of 
194,000 square feet. 

If *‘day by day the feeling deepens that England will 
come very far from taking her just position ” at Chicago, 





Ireally venture to think that the deepening feeling 
results from insufficient inquiry into the actual facts, or 
from attaching undue weight to the remarks of the 
grumblers, always a large and noisy class. 
Yours faithfully, 
Henry Trueman Woop, 


Secretary. 
Society of Arts, John-street, Adelphi, London, W.C. 
[0 Lmey 21, 1892. , nee 
ur correspondent appears to confuse a very Jus 
criticism of the inertness displayed by the London 
Chamber of Commerce at the recent Mansion House 
meeting, with unfavourable criticism on the prospects of 
the British Section at Chicago. Our correspondent’s 
figures and comparisons are interesting, but the import- 
ance of British representation is incomparably greater at 
Chicago in 1893 than it was at Paris in 1889. The 
United States is our chief commercial competitor—the 
United States and Germany. The former openly and 
frankly avows his intention of wresting from us our trade 
supremacy in South America, in Canada, and in our 
pa te Germany is straining every nerve to participate 
in the spoils of this honourable warfare, and according to 
official statements has already between 2000 and 3000 
applications for space. Even in France, although a 
Government commission has not yet been formed, no 
less than 1000 manufacturers—so we are told on good 
authority—have applied for space. Can it be said that 
English manufacturers are sufficiently awake to the danger 
that is imminent, and is it not a first duty of all those 
who have power to raise a warning, to do so? To quote 
the words of a distinguished American correspondent of 
our own, “Is the British manufacturer going to wait 
until the turn of the tide is actually come, before he makes 
any effort to hold the place of which he will be deprived 
if he continues to rest quietly on what he has accom lished 
in the past, and his unshakable belief in England’s com- 
mercial supremacy?” If the article to which our corre- 
spondent takes exception has the effect of arousing British 
manufacturers to a sense of the dangers that lie before 
them, it will have accomplished its object.—En. E.] 





HOW FAST A SINGLE-BARREL MACHINE 
GUN MAY BE FIRED. 
To tHE Eprror oF ENGINEERING. 

Srr,—Of late there has been going the rounds of the 
press, especially in America, an account of an automatic 
machine gun made by the Winchesters, which is said to 
fire ‘‘a thousand rounds a minute, and to beat the Maxim, 
because the Maxim only fires 750 a minute.” In connec- 
tion with this it might be interesting to the public to 
know just how fast it is possible to fire a single-barrelled 
automatic gun, and what sort of cartridges can be fired 
with the greatest ag A 

The first automatic Maxim gun, which was submitted 
to an official test at Enfield, was claimed to fire 600 
rounds a minute, using the Royal Laboratory machine 
= cartridge. At the trials, 1000 cartridges, all in one 

It, were fired in one and a half minutes. This would 

ive a : ome of 666 rounds per minute. The Royal 

oolwich cartridges, considered from all points, are per- 
haps the most perfect cartridges to be met with to-day. 
Of over 200,000 rounds which I myself have fired, I have 
only found one faulty cartridge, and this missed fire on 
account of not having any fulminating powder in the 
primer. At the official trials in Switzerland, where the 
German Mauser cartridge was used, the official speed 
was 612 per minute. At the Italian trials, which took 
place with the same cartridge at Spezzia, the rate of fire 
was found to be 620 per minute. The French Gras 
cartridges, which h been made seven or eight 
years, were found to fire at the rate of about 500 
per minute; those which were only two or three 
years’ old, at the rate of 600 a minute; while with 
those that had only been made a few weeks, the rate of 
fire amounted to nearly 700 per minute. At the Austrian 
trials with the old Manulicher cartridge, the rate of fire 
was 620 per minute. With the new Austrian cartridge 
with compressed powder, a speed as —_ as 770 per minute 
was attained. With the Russian Berdan cartridge, made 
on the old-fashioned plan; having a hollow rim, 1000 
rounds were fired out of. a single belt in 2} minutes. This 
was the slowest of all European cartridges except those 
made in Italy for theold Vetterli rifle, which were found 
to be very imperfect and the rate of fire in some cases did 
not exceed 300 per minute. In Spain, cartridges were 
found which were so bad that they could not be fired at 
all with an automatic gun. In Germany, the rate of 
fire varies according to the kind of cartridges which 
are employed, and ranges from 600 to 700 per minute. 
Of all the black-powder cartridges, the American 
service cartridge has been found to attain the highest 
speed. This arises from the fact that the cartridge is 
small and short, the powder compressed, and the primers 
very large. At trials which took place in England with 
this cartridge the rate of fire was 742 per minute. At 
trials which took place in the United States, in which 
new cartridges made by the Union Metallic Cartridge 
Company were employed, the rate of fire was 775 per 
minute. This was the highest rate of fire ever attained 
by an automatic gun deriving all of its energy from the 
recoil. After the Maxim gun had been formally adopted 
into Her Majesty’s service it was found n to pro- 
vide some means of operating them with blank car- 
tridges, as these of course did not give sufficient recoil 
to operate the mechanism. Attachments were then 
put on to guns which were required for the manceuvres, 
In which the escaping gases at the muzzle of the 
gun produced an action upon the barrel similar to 
that of recoil. The first of these guns was made for 
the Easter manceuvres some five years ago, and the first 
cartridges experimented with were loaded with 60 grains 





of black powder, the rest of the case being filled with 
tallow, but the rate of fire was so enormously high that 
the powder charge was reduced to 42 grains, and with 
this the rate of fire fell to about 600 per minute. About 
two years ago, while we were experimenting with the 
French Lebel cartridges in Paris, I had a gun constructed 
to utilise the force of the escaping gases at the muzzle for 
operating the mechanism. The number of cartridges 
which the officer brought to the trial was only 3, con- 

uently only small belts were used. Upon esas a 
belt of twenty cartridges in the gun and pulling the 
trigger, I remarked, “‘‘The gun has stopped, it does not 
work,” whereupon my French assistant pulled the belt 
out and said, “It is quite empty.” My ear had been 
accustomed to a fire of about 600 per minute, and the 
usual belts that we first try a gun with hold only 10 
cartridges. These 20 Lebel cartridges had gone off in 
just about the time that 10 English cartridges would have 
been fired. The speed was found to be somewhere be- 
tween 1100 and 1200 rounds per minute, and the officer in 
charge decided that the rate of fire was altogether too 
high, expressing the wish that we should seek to reduce 
the rate of fire rather than to increase it. It is a curious 
fact that the German and the French Committees acting 
quite independently of each other, expressed their 
opinion that the most desirable rate of fire would be 250 
per minute, and guns were, in fact, made for these two 
nations provided with regulators, but it was found that 
the peat. i meg necessary to reduce and regulate the 
speed of a gun was quite equal to all the rest of the 
mechanism in the arm. The first one-pounder Maxim 
guns fired at the rate of 400 shots per minute. The speed 
was afterwards reduced to 300 per minute. 

The effect of very rapid tiring upon the chamber and 
rifling of the gun is most marked. In Austria, when a 
gun was fired at the rate of about 660 per minute with 
steel-covered bullets, and the fire was often stopped to 
replace the ammunition boxes, it was found that the gun 
made as good a target after 20,000 rounds had been fired 
as it did upon er while with a speed of 670 per 
minute with practically no stoppages, the bore was con- 
siderably injured after 10,000 rounds had_been fired. 
During all of the Austrian trials with the Maxim gun, 
200,000 rounds of ammunition were used, the greatest 
number fired at one time from a single gun being 35,000. 

As regards the speed that it might be possible to attain 
with a single-barrelled gun, I would say that probably 
if both the gun and cartridge were made expressly for 
producing the highest possible rate of fire, and if the 
recoil energy, together with the escaping force of the 
gases, were both utilised, 1500 to 1600 rounds a minute 
might be fired, but at this speed the barrel would be 
very highly heated, even if inclosed in a water casing. 

Machine guns which are operated by hand are as a 
rule provided with more than one barrel, and perhaps the 
greatest absolute speed that ever has been attained was 
with a twelve-barrel Nordenfelt gun, in which each barrel 
was fired 100 rounds per minute, but this feat can only be 
accomplished by a very powerful and trained athlete. 
The Gatling ten-barrel gun did not, I believe, fire over 
400 rounds a minute at the Shoeburyness trials, but it 
is said now to fire at the rate of 100 rounds per barrel 

r minute. The greatest speed ever attained by asingle 
abe hand-operated machine gun was when Gardner 
himself fired 250 rounds per minute. The Nordenfelt five- 
barrel gun, such as is used in the British Navy, may be 
fired with three trained operators about 400 to 500 rounds 
per minute. At the Swiss trials the two-barrel Gardner 
gun with. four men to operate it, fired 333 rounds in a 
minute. 

As far as guns of a larger calibre are concerned, perhaps 
the highest rate of fire ever attained with only one man 
loading and firing was in France, about three years ago, 
when I myself succeeded in firing 40 rounds in 50 seconds. 

he gun was a 3-pounder and the cartridges about 
21 in. long. arene 

. ‘tfully yours, 
ig inant S. Maxm. 








AIR SURFACE CONDENSERS. 
To THE EDITOR OF ENGINEERING. | : 

Sir,—Can any of your readers give some information 
about air-condensing apparatus for steam engines? I be- 
lieve air condensers have been tried both in England and 
abroad, though with what success it is difficult to ascer- 
tain. The question is one of considerable interest to 
users of steam who have difficulty in obtaining large sup- 
plies of water at a cheap rate. 

Yours faithfully, 
R. F. Haywarp. 

Arc Works, Chelmsford, March 22, 1892. ; 

[Our correspondent will find articles on the proportions 
and working capacity of air surface condensers in ENGI- 
NEERING, Vol. vii., page 42, and vol. ix., page 187. We 
shall, however, be to publish any quantitative results 
which have been obtained with recent patterns of such 
condensers and also with the modified type in which the 
efficiency is promoted by the evaporation of moisture from 
the external surface of the condensers.—Eb. E.] 





VOLATILE COMPOUNDS CONTAINING 
NICKEL. 


To THE Eprror oF ENGINEERING. 

Str,—The interesting article on ‘‘ Volatile Compounds 
Containing Nickel and Iron,” by C. F. Townsend, F.C.S. 
refers to Professor R. Austen’s gold aluminium alloy, and 
at the end of the article Mr. C. F. T. says, ‘ If a volatile 
gold compound in any respects similar to these. ... . were 
discovered,” &c. Now though probably known to Mr. 
Townsend it may interest some of your readers to know 
that gold can be volatiliced by means of an ordinary blow- 
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pipe, and deposited into a plate of aluminium. I have 
seen Captain Ross (of blow-pipe fame) do it, and have 
also done it myself. The result is beautifully illustrated in 
his original edition on the blow-pipe ; it gives as a deposit 
a gorgeous purple film on the aluminium plate, edging 
off with a oa rose colour, and I should think much re- 
sembling the description of Austen’s gold aluminium 
alloy. The discovery under discussion may account for 
the above beautiful deposit, and Captain s’s experi- 
ment shows that gold is acted on by the flame from so 
small an instrument as a mouth blow-pipe. 


A. W. ACKERMANN. 
London, March 20, 1892. 





REDUCED RAILWAY FARES IN FRANCE 
AND RAILWAY EMPLOYES. 
To THE EpITorR OF ENGINEERING. 

Srr,—In your last issue I notice you mention that the 
fares on the French railways are to be considerably 
reduced in favour of the general public, and I would like 
to point out that railway employés will also benefit by 
the reduction, which the subjoined cutting from the 
Duily Telegraph of the 9th inst. will show : 

A praiseworthy arrangement has been arrived at between all 
the French railway companies. In future every employé, of no 
matter what line, will be entitled to a return free pass once a 
year to any station in France, and his family living with him to 
pass*s at one-quarter the usual passenger rates. This uader- 
standing will, therefore, allow railway servants to spend their 
yearly holiday in their own home, or wherever else they may 
choose, at little or no expense. 

I beg to remain, Sir, yours respectfully, 
Gro. ELuis, Hon. Secretary, 
Railway Employés Universal Privilege Ticket 
Delegation. 
109, Henniker-road, Stratford, E., March 21, 1892. 





SUPERHEATED STEAM. 
To THE EDITOR OF ENGINEERING. 

Srr,—At page 362 Mr. Northcott’s “x gasene + (1-2) 
aquene” is not my view. Saturated steam is H,O, per- 
fectly evaporated, and at the maximum pressure or mini- 
mum volume consistent with its temperature. Before my 
1889 papers it had been universally accepted that the 
defection in proportionality of p v to absolute temperature 
was altogether due to incomplete evaporation. In my 
1885 paper I had worked upon the same mistaken concep- 
tion, and therefore I then failed to reconcile the ether- 
pressure theory with the second law. Referring to this, 
my 1889 Institution of Naval Architects’ paper states in 
the introduction: ‘‘Inthelatter paper it was mentioned 
that he could not then reconcile the ether-pressure theory 
and the second law of thermodynamics with the then 
universally accepted view of what non-perfect gas is. 
Since that date he has discovered that that view of gas is 
what has to be modified ; and then the second law stands 
in perfect harmony with the ether-pressure theory.” In 
the 1889 Institution of Mechanical Engineers’ paper the 
object was to prove that ‘‘1. In any change of molecular 
aggregation of matter, as from liquid to vapour or gas, the 
splitting heat or energy of segregation is a constant quan- 
tity at all temperatures, if the change of aggregation is 
thesame. 2. The heat or energy communicated toa gas, 
to change its p v product by any small amount, is for con- 
stant volume 24 times its change of p v, and for constant 
pressure 34 times its change of p v.” 

According to these enunciations elaborated in the 
paper, evaporation is always complete, unless where 
mechanical causes produce priming, which is accidental 
and not a necessary accompaniment of evaporation. In 
the Mechanical Engineers’ paper I had to suppress the 
details of the reasoning, whereby I deduced from my 
conception of metafilm the relation between z and p along 
an isothermal. The ideas were altogether too revolu- 
tionary, although my friend Mr. Willans thinke this the 
very best part of my work. I had to content myself with 
the creation of argules and ergules, adding, however, 
that ‘‘the author desires very emphatically to state 
that the ideal conditions of the molecules—as form- 
ing two classes, one at rest and the other in motion—are 
not supposed by him to be the actual conditions. It is 
not meant that certain molecules are really uniformly 
active, and the remainder absolutely idle ; but only that, 
in respect of pressure, volume, and temperatue, the 
thermodynamic states in steam, according to these experi- 
ments, are the same as they would be if unit mass were 
made up of x uniformly active molecules or ergules, and 
z absolutely inactive molecules or argules. The root erg 
signifies activity and the root arg idleness.” Had I been 
writing this now I might have coined the latter name from 
a Northumbrian root. Mr. Willans thinks it was an error 
to disguise my metafilm explanation. However, I must 
make it clear to Mr. Northcott that in my view satu- 
rated steam is a homogeneous elastic fluid, all its mole- 
cules averagely uniformly conditioned. That the x 
of saturated'‘steam diminishes asthe temperature increases 
isdue to the increasing coincidence of metafilm as the 
volume is diminished. I do not intend in this communi- 
cation to fully discusss this matter ; having seen Mr. 
Northcott’s letter now, I wish to reply to it at once, and 
not be spending another evening over it. 

In the No. 2 enunciation quoted above, I explain what 
the specific heat is. It is the energy required to change 
one 34 p v into another 34 pv; it is, therefore, 34 times 
the rate of change of pv per degree. is is for dry 
saturated steam and steam gas. This includes the second 


term in oe (xd 0+6d x). 
m 
The variation of x is not according to temperature 
only. Indeed, if the variation of temperature be pro- 
duced mechanically, that is, under adiabatic conditions, 





x does not vary for any change of temperature. Along 
an isothermal x varies inversely as the pressure. The 
latter statement has been confirmed experimentally 
by Thomson and Joule, I mean Kelvin and Joule, 
in their porous plug experiments. Along the graph 
of saturation x diminishes with increasing tempera- 
ture, so that at a certain moderate temperature, 
216 deg. Cent., the total heat of steam has a maximum 
value. That is, above 216 deg. Cent., the hotter satu- 
rated steam is the less heat there is in it. This is at 
variance with the usual expression for total heat in steam, 
but a glance at Regnault’s report of the total heat ob- 
tained experimentally at high temperatures shows that 
the usual expression does not fairly represent these results, 
and that the figures given in the report are likewise in- 
consistent. The specific heat of steam gas is .38976, and 
x=unity when its volume is supremely great, and also 
when its temperature is insignificantly low. 

In saturated steam there is no (1--x) aquene. If we 
work on the arithmetically representative conception, 
argules, these must be regarded as segregated molecules 
of H,O at the temperature of absolute zero. As x in- 
creases, so many of them must be endowed with the 


Z 0d x of energy. 
m 
Why does Mr. Northcott “think” that the A 
m 


(z+ 075) would give results much too small at high 


ressures near to saturation point? I have given in my 

ast week’s letter on this subject the specific heat of steam 
as at constant pressure when just starting from 200 deg. 
Gent. as .50284. It is only quite near to the saturation 
graph that these high results are found. My investiga- 
tions are therefore not inconsistent with higher specific 
heats than .389. 

As to the critical temperature, Mr. Northcott thinks 
Caignard Latour’s determination 415 deg. Cent. too low, 
and he fancies that ‘‘ when carefully determined it will be 
appreciably above 500 deg.” TI have no ‘“‘fancy ” for it to 
be either higher or lower, but I have calculated that it must 
be considerably below 496 deg. Cent., and it has been 
“‘carafully determined” by MM. Cailletet and Collardeau 
experimenting with a mercury column reaching far up 
the Eiffel Tower to be at 365 deg. Cent. See Comptes 
Rendus for May 25, 1891. The pressures at the same 
time ascertained for the various temperatures agree with 
my investigations accurately throughout. I have written 
this only to convey information, and without any desire 
to combat the views of other a a 

. MAcFARLANE GRAY. 

March 18, 1892. 





THE ATLANTIC COMPETITION. 
To THE Eprror or ENGINEERING. 

S1r,—During the last few days a considerable amount 
of interest has been excited amongst shipping circles by 
an article on ‘‘ German Ship Lines” which has appeared 
in the Times, and there has been a good deal of corre- 
spondence on the subject of the relative positions of 
Southampton and Liverpool. The Times says that the 
Germans carry more passengers than we do in their 
Atlantic vessels, and that these vessels outdo ours in 
speed and accommodation. As regards speed there is 
little to choose between the four vessels Majestic 
Teutonic, City of Paris, and City of New York. All 
these vessels are capable of maintaining under favourable 
circumstances a continuous speed of 20 knots on an 
Atlantic passage. Three at least of them have done so 
and have done so several times each. The Teutonic 
has done 20.3 knots for a whole westward voyage. 
The best speed ever accomplished by the Southamp- 
ton steamships was that by the Fiirst Bismarck 
on her maiden trip when she ran, also westwards, at a 
speed of 19.78 knots. The British-built Columbia is the 
next fastest German steamship. We believe her fastest 
performance has an average speed of 19.1 knots on her 
eastward trip in August, 1891. The Normannia, also 
British built, w hose average is not equal to the Columbia’s, 
voyage by voyage, has nevertheless made a greater speed, 
travelling eastward in July last at a speed of 19.34 knots. 
At a greater distance comes the Augusta-Victoria, which 
on her last outward trip in ar a map 1890, only did 
18.2 knots. Thus it is obvious that in speed of individual 
vessels England still holds her own, for, comparing the 
best four boats of each, we have in reserve the Umbria 
and Etruria, only a minute fraction lower than the Fiirst 
Bismarck, and superior to all other German-owned 
vessels. As regards regularity of transit, which is greatly 
insisted upon, it would be very easy to show that the 
British ships have the advantage. The Hamburgh liners 
cease to run in the winter months, but their autumn 
average is greatly inferior to that of the summer, and, 
a fortiori, what would the winter average be? Thus, 
taking the first summer trips of the Fiirst Bismarck, 
Majestic and Teutonic, as against their four autumn 
trips, we find that eastwards the Fiirst Bismarck has 
on the average 5 hours 50 minutes worse, whilst the 
Majestic was 39 minutes and the Teutonic 5 hours 
22 minutes Letter than in thesummer. Here then is regu- 
larity of transit, as the German boats get worse the 
British improve. Indeed, perhaps we have found the 
argument needed by the advocates of the German lines. 
The British boats do better under adverse conditions, and 
therefore their performance is irregular. Enough of 
whipping a dead horse. Liverpool steamers are more 
speedy and regular than Southampton ones, and we shall 
gain nothing by proving that the earth is round. 

As regards number o engers carried, there has been 
a great deal of proof pate to show that the British 


traffic is taken vid Southampton. The proof, such as it is, 





rests on statistics, which though probably correct—they 
are published in New York—do not distinguish nationa- 
lities. Thus we do not know how many out of each ship- 
load landed in New York started from the Continent, and 
how many joined at Southampton. 

This we do know, that, as regards the steerage pas- 
sengers, there is a vast emigration from the Continent to 
escape the terrible pressure put on the population by the 
demands for money and men made by those standing 
armies which have increased almost day by day since the 
Franco-German War. There is no such hot haste to leave 
Great Britain or Ireland, and thus we may judge that the 
bulk of the steerage passengers are of the nationality of 
the flag. Our British ships probably carry most of the 
Britons who desire to seek their future in the West, and 
the German vessels probably have enough to do to carry 
the refugees from over-taxation and conscription. But 
turning from hypothesis to figures we find that in 1891 
there were landed in New York: 





Saloon 
Passengers. 
Hamburgh Company 11,016 
North German Lloyd 16,629 
27,645 
The other two German lines carried 10,985 steerage, but 


no saloon passengers. , 
During the same period the British lines carried to New 
York alone : 





Saloon 
Passengers, 
White Star... 13,193 
Cunard... 14,760 
Inman 11,925 
Guion var 6,666 
Allan State 2,256 
Anchor 7,323 
56,123 


or more than double. 


If allthe passengers had been embarked at Southampton, 
which had gone by the German lines, the proud North 
had still beaten them by 100 per cent., but no one who has 
ee knowledge of the traffic at Southampton would 
believe that more than a very small fraction of the 27,645 
carried by German ships embarked here. The North 
German Lloyd Company has paid no dividerd; the loss of 
the Eider is too trifling to account for this—and it may 
be that three services a week in the height of the season 
on the Atlantic is too much, and that 220,000/. a year for 
the Australian subsidy is too little to enable the Teuton 
to undercut our trade. This may be the beginning of the 
end. It took Cunards eight years to destroy the compe- 
tition of the Collins line, but it has done it effectually. It 
is eleven years since the North German Lloyd express 
service started, and we have got so far that the dividend 
is passed, but history is made more slowly in the 90’s than 


it was in the 50’s, 
Yours a i 
.A, CANTAB, 
London, March 22, 1892. 





AN EXTRAORDINARY ACCIDENT TO A 
STEAMER, 
To THE Eprror or ENGINEERING. 

Str, —I send herewith an account of a recent accident 
in the River Hooghly, at Calcutta, to one of the British 
India steamers. ‘The accident seems to have been of an 
extraordinary character, and you may find Mr. Apjohn’s 
account of sufficient interest to publish in ENGINEERING. 

Yours truly, 
Witiram Durr Bruce, 
Consulting Engineer to the Calcutta Port Trust. 
9, Victoria Chambers, 17, Victoria-street, Westminster, 
S.W., March 21, 1892. 


Accident to B, I. S. N. Company’s S.S. “‘ Lindula.” 

A disastrous explosion, through which nine Lascars 
lost their lives, pe | occurred on board the B. I. 8. Nr 
Company’s s.s. Lindula, within the Port of Calcutta, 
which has since been shown to have been due to an extra- 
ordinary, and it is believed unprecedented, cause. 

On Jul 3, 1890, the s.s. Regius was sunk at her moor- 
ings in Garden Reach by another ship running into her. 
The ah was to have gone to sea the following morn- 
ing with a full cargo of tea, oil seeds, rice, &c. She 
sank well out of the channel, but so close under the bank, 
near to which extensive cotton mills stand, as to render 
it impossible to cut up the wreck by explosion without 
incurring serious risk of injury to the buildings and machi- 
nery of the mills. It was therefore determined to leave 
the wreck as it lay, duly marked with buoys. The least 
depth over it was about 12 ft. at lowest low water. 

nm January 13, 1892, the s.s. Lindula was just about 
being turned on the last of the ebb tide preparatory to 
leaving the port, she struck the sunken wreck with her 
bow, and within a very short time, variously estimated 
by the different witnesses at 45 seconds to 4 minutes, an 
explosion occurred in her forecastle, where the crew were 
at the time having their breakfast, which killed two of 
them on the spot and so seriously injured the rest that 
seven more of them subsequently died in hospital. It 
came out in evidence at the coroner’s inquest that imme- 
diately after striking, a rushing sound was heard from 
the forepeak, and a man going with a light to see what 
caused it, the explosion immediately ensued. The sug- 
estion was made that the explosion was due to foul air 
— the wreck, which at first seemed to the writer to be 
incredible, but on looking into the matter he found that 
this was undoubtedly the cause of the accident, and he 
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convinced the coroner’s jury and members of the Marine 
Court of Inquiry that such was the case. 

It had for some time been observed that air or was 
continually bubbling up over the wreck of the Regius, 
and after the Lindula struck it the emission of gas was 
much more lively over the part where the wreck had been 
struck, The writer collected a quantity of this gas and 
found it to be light carburetted hydrogen or marsh gas, 
with the well-known properties of burning with a bluish 
light, and forming an explosive mixture with air, the pro- 
portions producing the maximum explosion being one of 
the gas to ten of air. This gas is an invariable product of 
the decomposition of organic substances such as the 
cargo of the Regius had been composed of. 


LINDULA 


























The Lindula having been put into dr 
found that she had a large hole torn in either bow, 


dock, it was 
gre 
gating 74 square feet in area, and examination of the 
wreck by divers showed that the Lindula had cut into it 
in the way shown in the diagram. It is easily seen that 


in consequence of the inclined position of the upper, or 
starboard side of the wreck, the holes torn in the bow of 
the Lindula, when cutting through the angle formed by 


the deck and side of the wreck nthape Poe. afterwards 
passed into the inside of the wreck, the upper portion of 
which down to the hatchway was cubilia full of gas 
under a pressure due to about 30 ft. of water, the depth 
at the time above the starboard coaming of the hatch. 
This pressure would cause the gas to rush with at 
velocity through the rents in the bows of the Lindula, 
and very few seconds would suffice to supply the quantity 
necessary to form an explosive when mixed with the air 
in the forepeak. The cubic contents of the forepeak 
was 3200 cubic feet, so only 320 cubic feet of gas would 
be required to produce the deadly compound to which 
the light needed to produce the explosion was promptly 
supplied by a man coming to see what was the cause of 
the rushing noise observed immediately after the ship 
had struck the wreck. 

As the wreck of the Regius cannot be removed, mea- 
sures are being taken to pierce several holes in her upper 
side to allow of the accumulated gas escaping. 

(Signed) J. H. Apsoun, M.A., M. Inst. C.E. 
Vice-Chairman and Engineer, 
Calcutta Port Commissioners. 
February 23, 1892. 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Eprror oF ENGINEERING. 

Sir,—Some of your correspondents seem to imagine 
that theoretical considerations for determining the proper 
size of pulleys for wire rope are radically wrong. I would 
like to call their ateention to the experiments of Mr. 
Biggart (Minutes Proc. I.C.E., vol. ci.), who subjected 
wire ropes toa process of repeated bendings over pulleys 
of various diameters ; the results of his experiments are 
shown by the full line in the annexed diagram. I have 
found an equation to fit this curve, and from it have 
plotted the dotted curve, which, it will be observed, very 
closely agrees with the experimental,results ; by means of 
the same equation we find that it meets the abscissa 
when the diameter of the pulley is 27.5 in., thus indi- 
cating that if the pulley were of that diameter it would 
take an infinite number of repetitions of stress to cause 
fracture. 

The equation, which is of course purely empirical and 
only holds for the particular experiments in question, is 


(N +35,000) (27.5—D)=880,000, 
where 
N=the number of bendings necessary to cause frac- 


ture. 
D=the diameter of the pulley in inches. 
Thus when 


N = infinity, D = 27.5 in. 

The ropes used in these experiments were 1jin. cir- 
cumference. Wire No. 20 B.W.G. Diameter of wire 
0.036 in. 

Taking the same values as Professor Unwin for the 
coefficient of elasticity, and the elastic limit of the wire, 





ong diameter of the pulley as indicated by thedry should 
} | 
D= 28,000,000 x 0.036 =28in. ! | 


Here we have the results of a series of most carefully | 
conducted experiments giving us 27.5 in. for the diameter 
of the pulley, and theory giving us 28in. We must not | 
too hastily jump at conclusions drawn from an isolated | 
set of experiments, yet it is interesting to see that the | 
only (as far as I am aware) experiments that have been | 
made on this question agree almost perfectly with the 
result indicated by theory. It appears to me that this is 
a subject requiring further experimental investigation; if 





| almost all cases increased peepee is obtained through 
the use of comparatively small pulleys.” 


Yours truly, 
Eustace SMITH. 
March 23, 1892. 





SoutnH AusTRALIAN Rartways.—The result of workin 
the South Australian railways during the past financia 
year shows a profit equal to 5.32 per cent, against an 
average for the past ten years of 3.11s. per cent. In the 
past year, it may be remarked here, there has n a 
decided increase all round, 180,000/., or 17 per cent., has 
been added to receipts, while the expenditure has 
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any manufacturers care to supply me with the necessary 
samples of ropes and pulleys I will gladly undertake for 
them a series of experiments (at my own expense) similar 
to those made by Mr. Biggart, but covering a wider 
range. 


Yorkshire College, Leeds. 


JOHN GOODMAN. 





To tHE Eprror or ENGINEERING. 


Sir, —‘* Hawser ” is evidently difficult to please, and I 
am not now surprised that a difference of opinion has 
arisen between him anda firm of cranemakers. He started 
this correspondence by setting out the opinions of dif- 
ferent authorities on the sizes of pulleys for wire ropes, 
and invited correspondence on the subject. I explained 
in my first letter how my tables were made up, and 
‘*Hawser” promptly replies they are useless for 
‘*general” purposes, and what he wants is a ‘‘ happy 
medium.” I propose one to him, and in your last number 
he proceeds to “‘ restate” a case which has never before 
been mentioned in any of his letters, and is surprised that 
the ‘‘ happy medium” for ‘‘ general purposes ” does not 
suit his particular case. 

‘* Hawser” is quite right in stating that aslowly moving 
hand-power crane presents the most favourable conditions 
for a wire rope. but how could I guess that he was writing 
about one? Regarding the gauge of wire for a 1}-in. rope, 
ropemakers do not usually work to one-thousandth part of 
an inch in the diameter of the wire they use, and 20 gauge 
wire is generally used for 1?-in. rope, but as a_matter of 
fact it makes a rope a fraction below 1? in. In making 
out my tables I thought it better to make them as 
theoretically correct as possible. 

I do not understand what ‘‘ Hawser” means by saying, 
‘*In the mean time I note all diameters have gone up 
more than .25 per cent. for ropes of classes D, E, and F.” 
Perhaps he will explain. 

If any one were foolish enough to make crane ropes of 
Bessemer ‘‘iron” with a breaking strain of 46 tons per 
square inch, the material certainly would affect the size 
of pulley, but as I stated in my last letter, they are in- 
variably made of hard steel wire, and I shall be glad if 
‘*Hawser” can point out a single instance of any other 
material being used. According *o Mr. Biggart, a rope 
made with the wires and the strands laid in the same 
direction gives better results in running over small 
pulleys than the ordinary rope with the wires and the 
strands laid in opposite directions. This is no doubt 
correct, but there are such great objections to the former 
make of rope for cranes, that it is only adopted in ex- 
ceptional cases. 

he practice of the best cranemakers would be better 
explained by themselves than byme. My only knowledge 
on the subject is gained from knowing what size of ro 
they order for certain sizes of barrel, but they would 
scarcely thank me if I were to publish a comparative 
table for ‘‘ Hawser’s” benefit. 

In conclusion, I would commend to ‘‘ Hawser’s” atten- 
tion the following paragraph of Mr. Biggart’s paper: 
“The user will be content to pay for a greater number of 
ropes rather than have the pulleys made of such diameter 
as theory and practice points out to be necessary for a 
long life, and in doing so, he will be the gainer, as in 





Number of bendings before rupture occurs. 


increased by 88,060/., or 164 per cent. of the increased 
receipts, therefore 49 per cent. went in expenses. There 
is an increase of nearly 10 per cent. in the number of pas- 
sengers, while mineral and goods traffic has greatly deve- 
loped. The train mileage has been minimised to reduce 
expenditure ; but of course there is an increase of 134 per 
cent., while receipts increased 17 percent. These results 
are from a report just to hand, and which, by the way, 
affords evidence of the beautiful workmanship of colonial 
printer and bookbinder. 





A Drcape oF MINERAL PRODUCTION IN THE UNITED 
Sratres.—A recent United States Census Bulletin deals 
with the growth in the mineral production of the country 
in the ten years ending with 1889. There were 55 varieties 
of minerals produced in the United States in 1889, of a 
total value of 1174 millions sterling, an increase, in ten 
years, of about 170 per cent. Amongst metallic products 
pig iron has the first place in value, and is followed by 
silver, gold, copper, and lead. The production of pig 
iron in 1889 was more than double that of 1880. The 

roduction of copper nearly trebled in the ten years. 

al, however, is the most valuable of all the mineral 
products of the United States. The quantity of bitumi- 
nous coal produced showed on the ten years an increase of 
123 per cent., while the production of anthracite coal was 
nearly 60 per cent. greater than in 1880. After coal, the 
most important non-metallic mineral products, in order, 
are building stone, petroleum, lime, natural gas, cement, 
and salt. The value of the natural gas produced in 1889 
is estimated at over four millions sterling. The first pro- 
duction of this gas was in 1882, when the year’s produce 
was valued at 43,000/. only. 





BoILER INSPECTION AND REGISTRATION.—A Bill intro- 
duced by Sir E. Lechmere, M.P., provides that every 
boiler, with certain exceptions, throughout the United 
Kingdom, shall be periodically examined and certified as 
safe. The examinations are to be made by inspectors 
chosen by the owners. Each owner will be held respon- 
sible for the competency of the inspector whom he 
chooses. The certificates of safety are to run for a term 
not exceeding 13 months as a rule ; but the Bill contains 
provisions for extending this term where necessary to 
meet the convenience of boiler owners. The certificates 
are to be renewable on re-examination of the boilers. To 
insure the examinations being made regularly, the certifi- 
cates of safety granted by the inspectors are required 
to be forwarded to the county council. The council is to 
keep a register of the examinations made and to grant to 
the owner a certificate of registration in exchange for the 
certificate of safety. Moreover, the county council is 
directed to take proceedings against owners who neglect 
to have their boilers examined and to forward certificates 
of safety. The owner is to pay for the examination of 
his boiler, and also to forward a small fee to the county 
council to meet the expense of registration. The boilers 
that are exempted from the operation of the Bill are those 
used exclusively in the Queen’s service, those u on 
board certain steamships or on board sea-going vessels, 
those used as railway locomotives, and those used ex- 
clusively for domestic purposes in private houses. An 
exemption may also be granted by the Board of Trade 
where they deem it expedient, owing to the special 
character of any boiler or class of boilers. 
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PIT-HEAD GEAR AT THE YNIS-MERTHYR COLLIERY. 
MR. MORGAN W. DAVIES, ENGINEER, SWANSEA, 
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Tue Ynis Merthyr Colliery, situated in the Swansea 
Valley, has been in operation on a small scale for 
several years. The former openings consisted of day 
drifts or level adits, driven in upon the outcrop of the 
seam at a considerable elevation above the rail level 
of the Neath and Brecon Railway, which passes through 
the mineral taking in close proximity to the colliery, 
and the coal was conveyed down to the railway by 
self-acting inclined planes. _ 

The colliery was recently acquired by Messrs. 
Niddows, Howard, and Co., of Birkenhead and 
Swansea, who, immediately they entered into posses- 
sion, decided to vigorously develop the coalfield, the 
major portion of which is severed from the former 
workings by a dipper fault of 40 yards. To this end 
@ cross-measures tunnel was driven in under the rail- 
way, and so as to afford an outlet for the coal ata 
sufficient height above the railway to admit of the 
interposition of suitable screening appliances; a pit 
was sunk on the hillside of the railway to intercept 
the workings below ground. At the site of the pit 
the mountain side is abruptly escarped, and to level 
out a space of sufficient area to accommodate the 
winding machinery and accessorial works would have 
entailed abnormally heavy cutting and filling, and in 
the bank or made ground where the machinery would 
be mainly located, it would have been difficult and 
costly to obtain secure foundations. 

The ordinary arrangement of winding plant could not, 
under such circumstances, be conveniently adopted, 
and other means had to be considered, the salient 
feature of which was that the machinery should be 
concentrated into a minimum of space. A considerable 
volume of water was known to be constantly issuing 
from the old workings, and on investigation it was 
determined that there was available a sufficient quan- 
tity to generate the power required for drawing the 
coal in the shaft, and the only point to be decided was 
the best medium of transmitting that power, whether 
by means ofa turbine, vertical water-wheel, hydraulic 
engine, or a system of balance; the latter offering 
greater simplicity and necessitating less room, was 
adopted. The general arrangement of the installation 
is shown in the engraving at the head of the column. 
A dam has been constructed at the mouth of the lower 
level adit, which is thereby made to serve the require- 
ments of a storage reservoir, and the water is conveyed 
through a 6-in. cast-iron service main toa tank in close 
proximity to the shaft, from which it is led intoa 
valve-box placed in the middle of the shaft in such a 
position as to fill the tanks under the cages. 


The winding rope is endless, The over-rope carrying | 












Fig.5. 








000200000900 








0 
Oo 
fo 
io 
jo 


2 





co ootosonco [eo 


J 

toy 
iol 
poececececsecceccoeece-00-e5Gy 
990290000090) 


WT 














the cages passes over a pulley of large diameter car- 
ried on the head gear, and by means of two smaller 
pulleys the rope is brought back into the axial lines 
of the cages, while by the same means it is given an 
additional grip upon the pulley. To the underside of 
the cages a similar rope is attached and passed around 
a pulley at the bottom of the shaft. This pulley has 
its bearings carried in slides, and is free to move up 
and down so as to relieve any sudden strain that may 
be thrown upon the rope, the tension upon which is 
maintained by weights. By this arrangement the 
whole system of ropes and cages is constantly kept in 
equilibrium, and the power necessary to put the shaft 
into operation is the force required to counterbalance 
the weight of coal to be landed, which may be taken 
at an average of 24 cwt. This force is produced by 
admitting into the descending cage carrying the empty 
tram or tub a sufficient volume of water to counter- 
poise the loaded tram at the bottom of the shaft, and 
once the cages are set in motion their speed is mode- 
rated by a powerful brake on the pulley. The depth 
of the shaft is 25 yards, and it is estimated that the 
appliances are equal to the landing of a daily output 
of 400 to 500 tons. 

The work has been carried out under the direction 
of Mr. Morgan W. Davis, mining and civilengineer, of 
Swansea and 7, Victoria-street, Westminster. 





EXPRESS LOCOMOTIVE FOR THE EASTERN 
RAILWAY OF FRANCE. 

On our two-page plate we commence this week pub- 
lishing engravings illustrating the construction of the 
new fast passenger engines for the Eastern Railway of 
France. These engines have been designed by Messrs. 
Salomon and Flaman, of that company, for the heavy 

ssenger trains on the route between Paris and the 

t. Gothard Tunnel. The weight of these trains has 
been increasing for some years past, and during the 
season frequently reaches as much as 200 to 220 tons, 
the train consisting of from 18to20carriages, including a 
sleepingcar. Ontheline between Parisand Belfortgrades 
of 6 mm. per metre are frequent, and with heavy trains 
two engines have hitherto been required on the heaviest 
portions of the line, in order to maintain a running 
speed of 464 miles an hour, which is required if 
schedule time is to be maintained. On reference to 
our engraving it will be seen that this engine marks 
a new departure, the most notable feature being the 
“double” boiler suggested by Mr. Flaman. In this 
boiler the ordinary barrel is completely filled with 
tubes, whilst the necessary steam space is obtained by 
















fixing a second barrel above it, as indicated in the 
drawing. We must reserve our description of the 
numerous important details of the engine for a future 
issue, and will only add here a few general dimensions : 
The engine is intended to run on 66-lb. rails and 
weighs 55}? tons in working order. Of this weight 23 
tons are carried by the bogie, and the remainder on the 
drivers. The cylinders are 19.69 in. in diameter by 
25.98 in. stroke. The driving wheels are 6 ft. 10} in. 
in diameter, and the bogie wheels 3 ft. 74 in. in dia- 
meter. The boiler is designed for a pressure of 170 lb. 
per square inch. 


INDUSTRIAL NOTES. 

THE report of the Labour Correspondent to the 
Board of Trade, on the -state of the skilled labour 
market, states that ‘‘the condition of the skilled labour 
market still remains very disturbed.” It continues : 
‘* There is, it is true, a falling off in the number of 
strikes recorded during the month, the total having 
fallen from 63 in the previous month to 48. Un- 
fortunately, however, there is no decrease in the 
number of persons involved, some of the disputes now 
raging being of considerable magnitude, and affecting 
indirectly a gradually augmenting number of work- 
people in cognate industries. From this cause there is 
a considerable increase in the number of unemployed 
workmen, and in some trade unions the out-of-work 
funds are being largely drawn upon. There have 
been noted twelve strikes in the cotton trade, six in 
the woollen trade, four in each of the coal, building, 
and transport trades, two in the tin-plate trades, and 
three in the clothing trades. The others are distri- 
buted among miscellaneous industries, the most im- 
portant dispute among the latter being the engineers’ 
strike on the north-east coast, which, at the date of 
the report, was in its sixth week, and which directly 
and indirectly probably affects from 15,000 to 20,000 
workers of all grades.” The report goes on to say 
that ‘‘a further cause of disturbance has been the 
approaching stoppage of production over an area of 
two-thirds of the national coalfields, and the probable 
strike of all the miners in the county of Durham 
against a reduction in wages ;” both of which calami- 
ties have taken place, as reported in last week’s Indus- 
trial Notes. Only 19 trades reported, with a total 
membership of 246,791 members, of whom 13,971 were 
out of work. Last month there were 12,197, so that 
the increase of unemployed was 1774 in the month. 
The percentage was 5.66, as against 4.97 last month ; 
the proportion last year was 2.6 per cent., and in 1890 
only 1.4 per cent. The general returns describe only 
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two trades as being good, the other 17 being moderate 
to bad. The printing trades have improved. 





The report of the Boilermakers and Iron Shipbuilders 
for this month states that the weather has been un- 
favourable for outdoor work, and that this, coupled 
with the unfortunate dispute in the engineering trade 
on the north-east coast, has reduced the amount of 
ccmpleted work in the districts. It continues: ‘‘The 
only thing that can be the result of continuing the 
dispute is deeper depth of misery and a burden of 
debt in the case of thousands of families, who would 
not benefit one iota whichever way it was settled. The 
employers have expressed their willingness to meet the 
men, but valuable time has been wasted by cor- 
respondence in the newspapers, out of which no good 
can come.” The following sentence in the report de- 
serves prominence, coming as it does from one of the 
most important trade unions in the country: ‘‘ We 
all cry out when trade is bad and thousands are idle 
for want of employment; when poverty comes, and 
children are in want of bread; this unfortunate state 
of things comes to us in the natural course of events 
that no one can avert, too often for all. But when 
such a state of things is brought about when there is 
plenty of work to do, at pn 4 wages, merely over the 
apportionment of work between two classes of work- 
men, which ought to be capable of adjustment in a few 
hours, the case is deplorable. We unhesitatingly say 
that it is a bad outlook for the whole of us in the 
future if a better means of settlement cannot be adopted 
than these disastrous strikes, Trade cannot be success- 
fully carried on under the present condition of things, 
for while employers suffer much, the workmen and 
their families are by far the greatest sufferers.” Those 
sentences come with all the greater force from a union 
which has had large experience in such disputes, and in 
which the apportionment of work among the different 
grades is still a disturbing element. It is a plea for 
peace, which the union must adhere to and stand by 
when similar questions arise touching the members of 
the society. 

It appears that the total number out of work was 
2346, as against 2591 last month, showing a decrease 
of 245 men out of work. The total on donation shows 
that the proportion was 6.8 per cent. But this does 
not accurately represent the actual condition of trade, 
because many members were out of work, in conse- 
quence of the dispute on the Tyne and the Wear, who 
have not presented themselves for benefit. There were 
on the sick and superannuation fund 1615, as against 
1832 last month, se a decrease of 354 on all the 
benefits, out of work included. The total membership 
continues to increase ; after allowing for deaths, and 
those running out of benefit, there was a net gain of 
137 members. The Belfast district committee have 
resolved to deal severely with any members who 
absent themselves from work without just cause, and 
the executive recommend all other district committees 
to take the same course. Some branches are again 
cautioned against giving to the members checks with 
which to get drink, in defiance of the rules ; the execu- 
tive declare that ‘‘ the money allowed is for benevolent 
purposes, and not to be spent in drink ;” in the future 
the officers are to be made responsible for the money, 
and the branch as a whole is to be punished for a 
breach of the rules. The Tees district committee have 
fined two platers for frauds upon the firm for which 
they worked, besides which each is condemned to pay 
an equal share of the money to be refunded to the firm, 
together with the lawyer’s expenses in the case. 
Some rather sharp practices of squads of platers on the 
Tees and in Scotland are brought under notice, and 
also of frame benders in Scotland; in each case the 
men are threatened with fines if they offend again 
after the notices given. Some nine or ten members 
have already been fined, for the breaches of the rules 
alluded to, the amount of 5/, each. For second offences 
a fine of 10/. is to be imposed, and for a third offence 
the member is to be excluded. Few unions can keep 
so tight a hold upon their members. 





The a of the engineers and plumbers on the 
Tyne made but little progress towards a settlement 
during last week. After the meeting with the 
employers’ representatives a communication was sent 
by the local secretary of the engineers’ committee to 
the plumbers, the secretary of “he latter promising 
that the letter should be laid before his committee. 
Whatever the final arrangement may be, the employers 
have decided that it must be submitted to them for 
approval. This decision of the employers appears not 
to be distasteful to the general body of the workers 
outside of the engineers. The steam enginemakers, 
the smiths, boilermakers, and iron shipbuilders, iron- 
founders, machine workers, iitaemintaee and some 
other bodies, passed a resolution at the last meeting 
of the Federation of the Engineering and Shipbuild- 
ing Trades, to take a vote of the members upon re- 
suming work, if the dispute had not otherwise termi- 
nated at the close of last week. The acrimony with 
which those important bodies of men and their official 
representatives are assailed in the newspapers, more 





or less under the influence of the fighting brigade. of 
the newer trade unionists, shows conclusively that 
the latter are wroth at their own blunder and at the 
absolute failure of their tactics. The position of the 
Federation of the Engineering and Shipbuilding 
Trades of the United Kingdom is simply this— that 
the dispute was one which ought to have been sub- 
mitted to arbitration. That to throw out thousands 
of other men because of a trifling dispute as to the 
particular work to be done by a plumber and engineer 
respectively, was unjust to all other workers, injurious 
to employers, and disastrous to the whole of the 
industries of the locality. 


In the Lancashire district the anticipated scarcity 
of fuel was not felt to the extent it was feared, though 
in some instances there were stoppages in connection 
with the iron and steel industries from that cause. 
But the worst effect of the miners’ strike so far has 
been to increase the general want of confidence with 
regard to future operations, and consequently to check 
business undertakings of any importance being entered 
into, because of the uncertainty of labour, of raw 
material, and of prices. There is, therefore, a general 
holding back even in cases where no devided or serious 
slackening off has been really experienced. The general 
outlook in the engineering and iron and steel industries 
of Lancashire is not of a satisfactory character. Here 
and there firms having a reputation for specialities are 
kept moderately well employed, but the machine tool- 
makers, locomotive and stationary engine builders, 
and the more general and miscellaneous branches, 
show a slackening off in activity which is being more 
and more felt. The old contracts are being com- 
pleted, while no new work of any great weight is 
coming forward to replace the old orders. The iron 
trade shows no signs of real improvement, though any 
anxiety as to the supplies of fuel has passed away. 
Makers and buyers alike are holding back, the former 
declining to quote, the latter being satisfied with 
merely hand-to-mouth supplies. . the finished 
branches very little new business is reported, and the 
manufacturers were quite indifferent as to restarting 
the works after the stoppages of last week. 





In the Mersey district the shipyards and boiler 
shops are busy, and with the increased activity comes 
the complaint of the more work the more drinking, 
the difficulty being to keep the men regularly at their 
work, This is especially the case, or is felt to beso, 
when repairs are numerous, and mostly pressing for 
time, for then some of the men work a spell and drink 
a spell, to the annoyance ot employers and the disgust 
of the better-disposed of their comrades. Threats of 
fines are being heard as a means of putting an end to 
the waste of time by some, with enforced idleness for 
others. 





In the Sheffield and Rotherham district, the scarcity 
of fuel and its high price were sufficiently felt to 
cause some of the works to be either wholly or partially 
closed. In other cases supplies were obtained before- 
hand to tide over the difficulty ; but had it been of 
longer duration further stoppages must have taken 
place. The rolling mills have slackened off somewhat, 
but a brisker business is springing up in agricultural 
implements of various kinds, especially spades and 
forks, or prongs. The prices of finished railway 
material have sufficiently improved to become fairly 
remunerative. In some local branches the firms en- 
gaged in Spanish and Portuguese trade are busy rush- 
ing in goods in anticipation of the new tariffs which 
come into force on June 1. Then there will bea lull 
in those branches for some little time. The dispute 
with the stove-grate makers has not been settled, and 
some other disputes are arising in other branches of 
trade. It looks as though there was going to be a 
revolt against trade unionism, as a result of the revolt 
recently by trade unionists in certain trades of this 
busy centre. 





The Barrow Hematite Steel Company damped down 
ten out of their twelve furnaces towards the close of 
last week owing to the scarcity of coke; the steel 
works of the same company were also stopped with 
the exception of the plate mill, and of the Siemens’ 
furnaces, which can be worked without coke, These 
stoppages threw out of work some 3000 men, while 
the stoppages of the ironstone mines, as a result, cause 
another 1000 to be thrown idle. It is feared that the 
works may not restart for some time in consequence of 
the Durham miners’ strike. 





The effects of the miners’ play-week upon Working- 
ton is very disastrous, the whole district being in a 
state of collapse. For a long time trade has been bad 
in the district, and the recent action of the Cumber- 
land miners seems to have added to the difficulties of 
the situation. 

In Staffordshire, the Tipton Green furnaces were 
damped down in consequence of the stoppage at the 
collieries. Several other works in various districts 
were either wholly or partially closed, and the pot- 


teries were in a state of great anxiety lest a large 
number of works’ would be closed for a time. 





In the Cleveland district the agents of the labour 
organisation say, that ‘‘ never since the spring of 1874 
has the district experienced so much distress as is now 
prevailing.” The crowds of idle men and women in 
the streets of the towns and villages of this large 
district anxiously discuss the probable time when the 
Durham strike will terminate. The ironstone mines 
are mostly closed pending the settlement of the colliers’ 
strike ; in some few mines the men are working just a 
day or two per week to pay the rents of their cottages. 
The Eston Works have been idle, not for want of 
orders, but lack of fuel. In order to obtain as much 
fuel as possible, the firm raised the price of coal to all 
their workpeople to an almost prohibitive price. 
Yet shipbuilding, boilermaking, bridge building, 
and all the cognate industries connected with, or 
dependent upon, those branches, are full of work, 
especially at Stockton, and to some extent at Middles- 
brough. The difficulties appear to be with respect to 
fuel and to raw material. 


At Hartlepool the shipyards are fairly well off for 
work, both as regards new vessels and repairs, but there 
are complaints of want of fuel and of raw materials. 
Notwithstanding all this activity there are about forty 
vessels laid up for want of cargoes, and the North 
Eastern Railway Company have been obliged to notify 
that there is no further dock accommodation for 
steamers that are to be laid up, the available space 
being already exhausted. 

In the Hull district trade is said to be more quiet, 
though there is no great discharge of hands, the 
stoppages being temporary only. The complaint is 
want of material, as at some other places, but this 
does not explain all, for makers complain of want of 
orders. The explanation probably is that makers and 
buyers cannot come to satisfactory terms as to prices, 
there being a general holding back on both sides. 


In the Staffordshire and Worcestershire nailmaking 
districts the recent disputes have not been wholl 
settled, but some of the employers are, it is and. 
paying the advance demanded by the workers, or they 
have effected some arrangement by which many of the 
latter have recommenced work. The representatives of 
the men are of opinion that the employers will concede 
the demands made upon them, or make such a gub- 
stantial concession as will satisfy the workers. 





The stop-week of the miners has come and gone ; the 
country has felt its effects, to some extent has paid for 
its experience, and can now approximately estimate 
the consequences of any similar experiment. The 
returns presented to the Miners’ Conference held in 
London, at the Westminster Palace Hotel, enables us 
to judge pretty accurately the actual number of miners 
thrown out of work by the stoppage. From those 
returns it appears that the total number was 313,032 
persons, made up as follows: Yorkshire, 82,037 ; Lan- 
cashire, 80,946 ; Midland Federation, 64,046 ; Derby- 
shire, 32,662 ; Nottinghamshire, 21,512 ; North Wales, 
12,789; Cumberland, 7782; Leicestershire, 5755 ; and 
South Derbyshire, 5500. In addition to these there 
were 92,588 out on strike in Durham. Thus the total 
number out, all told, was 405,620 persons. If we only 
average the earnings of all these workers at 30s. per 
week each, the sum total lost in wages last week 
amounted to 608,430/., or, omitting the Durham men, 
469,548/. For this loss in wages, of nearly half a mil- 
lion sterling, the men have had a week’s idleness, pos- 
sibly some fleeting pleasure, an empty exchequer at 
the week’s end, and probably some privation since the 
play-week ended. What has been the result in other 
ways? Some colliery proprietors, those — who 
were not wholly under contract, or who, being under 
contract, could suspend contract deliveries for a time, 
as many are enabled to do by clauses in their contracts, 
and numerous coal merchants in all parts of the country, 
netted many thousands of pounds sterling by the 
higher prices, some to the extent of from 10,000/. 
to 12,000/. individually. But on the other hand, 
many manufacturers and traders suffered loss by 
the high prices, thousands of persons were thrown 
out of work, and the very poor, in all parts of the 
country, suffered severely by reason of the high prices, 
the cold weather, and consequent privation. The full 
extent of the evil effects of the stoppage, directly and 
indirectly, cannot be estimated, as these must needs 
be judged by the after results, some of which have 
scarcely began to operate; none of the effects have, 
entirely passed away. 

Whatever unanimity may have prevailed with 
respect to the original determination to close all the 
pits for a week, there appears to have been great differ- 
ences of opinion with regard. to the duration of the 
stoppage. The Yorkshire miners appear to have been 
in favour of keeping the pits idle for a longer period, 
but Lancashire had declared for the termination of the 





stoppage at the end of the first week, before the con- 
ference assembled; other districts followed suit, 
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After a long discussion the following resolution was 
carried unanimously: ‘That as the object for which 
the pits were stopped has been achieved, the confer- 
ence advise all miners to resume work on Monday 
next.” On the following day it was resolved ‘‘ to 
work only five days per week in future ;” it was next 
resolved ‘‘ that the day fixed for general holiday be the 
same in all districts.” It was then resolved ‘‘ that the 
oe stop day in each week be Monday.” But a 
urther resolution declared ‘‘ that the above resolution 
be put into operation on April 11 next.” This will 
i three full weeks’ work before the first day’s holi- 
ay. The conference then proceeded to pass resolu- 
tions in favour of the federation supporting the Cum- 
berland miners in resisting the proposed reduction in 
wages, and of levying all the members of the federa- 
tion 8d. per member per week in support of the Dur- 
ham miners. It was also proposed to admit the Coal 
Porters’ Union into the federation, but this question 
is remitted to the members in each district. Mr. 
Benjamin Pickard, M.P., was absent from the confer- 
ence through illness, and it is a pity that he did not 
keep silent, for his letter wasa huge mistake, in tone, in 
matter, in fact, andin argument. The only bit of good 
advice was to go back to work with the same unanimity 
as that shown in leaving work ; but itis not clear that 
the men who will stop for one week “ will stop for 
two, three, or four, or more weeks, as the case may 
require.” The evidence was indeed to the contrary. 

Great anxiety prevailed in many parts of Durham 
over the strike, and especially towards the end of last 
week, in consequence of the attitude of the miners, 
and of the colliery enginemen, who in some districts 
were disposed to be somewhat violent. The officials 
of the association took prompt measures to avert, as far 
as possible, any disturbance of the peace. The addi- 
tional men and boys who were thrown idle at the close 
of last week completed the almost total cessation of 
mining work in Durham. 

The satisfaction expressed in many of the great 
mining localities, covered by the National Federation 
of Miners, with the resolve of the conference to resume 
work on Monday last, shows unmistakably that a 
great revolt would have taken place had the conference 
attempted to prolong the stoppage. It was all very 
well for an experiment. Themen were in point of fact 
gladiators, with all the excitement of a nation looking 
on at the contest. Even the signs of disapproval only 
served to nerve the men for the struggle. But the 
prize was disappointing, and the strain was beyond 
their endurance for any length of time. The men were 
loyal to a point ; wisely they were not strained beyond it. 





The 7'rade Unionist newspaper has ceased to exist, 
it ismerged into the Workmen’s Times. The recent 
experiences in this way have not been encouraging. 
The Labour Elector ended in disgrace. The Labour 
World nearly ruined its founder. Three other similar 
papers have come to grief within the last few months. 
The first-named has ended its career at the end of its 
first year’s existence. 





The voting for the general secretaryship of the engi- 
neers, at the end of last week, was: Anderson, 11,445 ; 
Mann, 11,330; Glennie, 516. These figures represent 
the voting in 247 branches out of a total of over 500. 





The mineral traffic on some of the railways fell off 
enormously during last week. On the North-Eastern 
alone 179 trains were stopped, throwing out of work 
some 2000 railway workers. It is very difficult to 
estimate the total number of persons thrown idle by 
the miners’ play-week, above and beyond the miners 
themselves, but at the smallest computation not fewer 
than 100,000 persons of all grades must have lost time, 
either for a whole week or part of the week, by the stop- 
page. The probable loss to those persons was not less 
than 150,000/. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on 
March 11, 1892, Professor A. W. Riicker, F.R.S., vice- 
president, in thechair, Mr. H. M. Elder, M.A., read a paper 
on “A Thermodynamical View of the Action of Light on 
Silver Chlorine.” In the decomposition of silver chloride 
by light chlorine is given off, and a coloured solid body of 
unknown composition (sometimes called ‘‘ photochloride”) 
formed, the reaction being indicated by the formula 
n Ag Cl = AgnCln-1 + 4 Cl, If the experiment be 
carried out in a sealed vacuum the chloride is darkened 
up to a certain point, but regains whiteness when left in 
the dark. These facts have led the author to believe that 
the pressure of the liberated chlorine is a function of 
the illumination or intensity of light falling upon the 
chloride, in the same way as the pressure of a satura’ 
vapour is a function of the temperature. Since illumina- 
tion is a quantity in many respects analogous to tempera- 
ture, he considers it not unreasonable to apply thermody- 
namic arguments and regard chlorine in presence of silver 


chloride and “ photocholoride ” as the working substance 
in a “‘light engine.” He, therefore, supposes a Carnot’s 
cycle to be performed on the substances at constant tem- 








perature, the variables being pressure, volume, and illumi- 
nation. 

Since the cycle is strictly analogous to Carnot’s, except 
that illumination is written for temperature, he infers 
that the efficiency is a function of the two illuminations. 
It also follows that just as Carnot’s cycle is used to deter- 
mine an absolute scale of temperature, so this cycle may 
be applied to determine an absolute scale of illumination. 
It only remains to determine an empiric scale analogous 
to the air thermometer, and to compare it with the photo- 
dynamic scale, provided a method of making the compari- 
son can be devised. 

Assuming the axioms applied to Carnot’s cycle are true 
when illumination is written for temperature, the author 
shows mathematically that p « I p/r where » is the pres- 
sure, I the illumination, 7 the absolute temperature, and 
p the heat of combination per gramme-molecule of chlorine 
evolved. If P be the heat of formation of silver chloride, 
the fraction p/P may be considered as expressing the 
fraction of the total chlorine that can be removed by the 
action of light upon it, supposing the gas removed so as 
to keep the pressure below that corresponding to the illu- 
mination. The chemical equation might then be written 
P/p Ag Cl=Ag Pip Cl Plp- 1t+4Cl.; thus the formula for 


** photochloride” would be Ag Pip Cl Pip—1. 


Professor Riicker read a letter from the president 
(Professor Fitzgerald) on the subject of the paper. He 
inquired what axiom corresponding with the second law 
of thermodynamics was employed. He was not sure 
that the engine was perfectly reversible, and felt doubt 
on the subject of phosphorescence mentioned in the last 
operation of the cycle. Nevertheless the paper was a 
most interesting one and very suggestive. 

Professor Herschel pointed out that uerel’s phos- 
phoroscope showed that all kinds of light produced 
phosphorescence, and thought that in considering the 
subject the non-thermal character of photogenic light 
should be kept in view. 

Mr. Baker said he had been working on silver chloride 
for several years, and found that no darkening whatever 
took place if kept dry and in vacuo. He considered 
oxygen necessary to the action. Dr. C. V. Burton, 
referring to the motivity of the system, said that only a 
small fraction of the energy of the illumination was 
actually made use of. He also thought it necessary to 
consider how far the second law of thermodrpamics 
could be treated as an axiom. He himself had been led 
to believe the law did not hold for mixtures of substances 
differing in a finite degree from one another. Some time 
ago he experimented on a solution of sodium sulphate 
in a dialyser and kept at constant temperature. 

he more acid portion passed through the membrane, and 
on mixing a rise of temperature was observed; the 
dialyser thus acted like Maxwell’s demons and the mix- 
a? the motivity of the system. 

rofessor Riicker expressed his doubts as to whether 
the cycle described in the paper was strictly analogous to 
that in Carnot’s problem. In the latter case the parts 
of the working substance only differed infinitesimally 
from one another, whilst in the former the working body 
was a mixture of two solids and a gas. In order that 
the increased illumination should not alter the tem- 
perature, heat must be carried away. According to the 
paper the first part of the cycle must be both adiabatic and 
isothermal. This seemed hardly possible. Ifthe chlorine 
alone be considered it could not be true, and it could only 
hold if the chloride absorbed all the heat given out by the 
compression of the chlorine. This seemed improbable, 
but if true it would be very important. 

Captain Abney saw another difficulty in the fact that 
at low temperatures silver chloride is not acted on, even 
by violet ight, whereas heating greatly increases the 
action. In his opinion the conclusions arrived at required 
confirmation, but the paper would form a starting point 
for many new experiments. 

Mr. Elder, in reply to Professor Fitzgerald, said the 
axiom corresponding to the second law as stated by 
Clausius might be formulated thus: Energy cannot of 
itself pass from a less bright to a brighter y- Inthe 
paper he had assumed that the energy given out during 
compression at the lower illumination was of the same 
quality as that absorbed at the higher. The whole ques- 
tion depended on comparisons of intensities of illumina- 
tions of different wave lengths. 


In the expression px I plT, p was probably a function 
- be and Captain Abney’s objection was not necessarily 

atal. 

Speaking of the presence of oxygen being essential to 
decomposition, he believed some sensitising body was 
necessary, but, judging from experiments he had seen, an 
infinitesimal quantity would probably be sufficient, for 
the action seemed to be of a catalytic nature. He felt 
the weight of Professor Riicker’s objections, but thought 
they might possibly be met. 

A paper on “ Choking Coils” was read by Professor 
Perry, F.R.S. Regarding a choking coil as a trans- 
former with one primary and many secondaries repre- 
sented by the <ondastiin masses, he pointed out that all 
the secondaries might be replaced by a single coil of n 
turns and resistance r ohms, short-circuited on itself. 
Assuming no magnetic leakage, the equations for the two 
circuits at any instant are V=R C+N @I, and 0=re+ 
n 01, where N and v are the turns, R and r the resist- 
ances, I the total induction in (108 C.G.S. lines), and 
C and ¢ the primary and secondary currents respectively. 

Since the exciting current C is chimpostant in choking 
coils, and its value depending on the law of magnetisa- 
tion, the equations are treated in a different manner to 
that adopted in ordinary transformer calculations. Ex- 
pressing the magnetic law as a Fourier series I= E> Aict 
sin i, the value of A (viz., N C+) is deduced, and when 
V or I is given as a periodic function of the time, C may 








— 


be caloulated. Assuming V=V> sin kt, the author finds 
Vo —_—__—_ 
C= Nek [ /1+2 esin f+e, sin { kt—90+tan-! 
e a on > 
(tans + )} cos 3 kt meoabkt | 


where e=n?ck/r, fis the hysteresis term, and b and m 
constants depending on the law of magnetisation. For 
ordinary transformer magnetisations }=0.2, and m=0.05. 
From the above expression it will be seen that if there is 
no hysteresis (i.e., f=0), the effect of the eddy currents ¢ is 
to increase the amplitude of the important term, and to 
produce a lead of 90 deg. —cot—! e, whereas the effect of 
the hysteresis without eddy currents is to leave the amp- 
litude unaltered, and produce a lead f. Putting f=0 gives 
results in accordance with experimental observation, 
hence the author is inclined to believe that there is no 
hysteresis in transformers. He also points out that the 
higher harmonics must exist, and thinks it probable that 
a choking coil with finely divided iron may prove a 
method of increasing frequency by mere magnetic means. 
Taking the case of a 1500-watt transformer (2000 volts) 
unloaded, in which the loss in eddies was 40 watts, it is 
shown that a secondary of two turns and resistance 1.9 
ohms would replace the eddy current circuits. Assuming 
constant permeability and no eddy currents, the value 
of C comes out 0.07398 sin (k ¢- 90 deg.), whilst with eddy 
currents and some saturation C=0.07911 sin (kt -69.2 
deg.) - 0.014796 cos 3 k t—0.003695 cos 5kt. Dr. Flemin 
said he was working on the subject of choking coils, an 
had found that in closed circuit transformers unloaded 
the real watts were about 0.7 times the apparent watts, 
This, on the assumption of sine functions, would indicate 
a lag of about 45 deg. <A similar rule for open circuit 
transformers was much needed. It was important to know 
what size of core and coil was required to choke down to 
a given current. 

r. Sumpner thought it better to treat the subjects 
graphically rather than by analysis, and described a con- 
struction whereby the fundamental equations could be 
readily integrated, 

Professor Perry said he had reason to think that ordi- 
nary hysteresis curves were not applicable to transformers, 
By analysis of the experimental electromotive force and 
current curves, one could work backwards and find the 
true hysteresis curves, 





AERODYNAMICS. 
To THE Epiror or ENGINEERING. 

Srr,—In Pcs issue of January 29, 1892, Mr. George 
Curtis, of Washington, desires me, ‘In justice both to 
Mr. Langley and to your reviewer, to acknowledge that my 
statement concerning one of Mr. Langley’s experiments 
is founded on a misapprehension of the ba used.” 
I have, perhaps, made the following mistake, which 

mes clear to me now, as I have had the honour to 
receive the splendid work of Mr. Langley, published 
by the Smithsonian Institution. In the course of the 
numerous experiments with the aerial propeller the 
pitches used were, for practical reasons relating to the ma- 
chinery and to the efficiency in general, not much below 
1 deg., the average angle of incidence being quite 15 deg. 
even when the boat carrying the propeller was fastened 
to a dynamometer for the sake of measuring the thrust, 
which therefore must be compared with the lift of an 
aeroplane also inclined at an angle of 15deg. It was 
stated, in my letter to ENGINEERING of December 4, 1891, 
that the thrust of an aerial propeller thus became 40 Ib. 
to 45 lb. per indicated horse-power, say 50 1b. to 60 lb. 
per brake horse-power on the shaft. Now I notice, page 
66 in the work of Mr. Langley, that an aeroplane, inclined 
at an angle of 15 deg., yields a lift of 58 1b. when driven 
by one absolute horse-power ; this agrees very well, but I 
have nothing to compare with an aeroplane set at an 
angle of 2 deg., because I did not notice any increase 
in efficiency with angles of incidence finer than about 
8 deg. ; that is perhaps my mistake, but my apparatus 
for dealing with so small angles were nothing compared 
with those furnished by the Smithsonian Society. It 
must also be understood that the sails of the aerial pro- 
pellers used by me were curved surfaces, so an average 
angle of 15 deg. corresponds in reality toa smaller angle 
than 15 deg., when compared with a plane aeroplane, 
because the first third part of the curved sail is just as 
important as the two-thirds of the rear part ; now for this 
first part the angle was lessthan15 deg. Whentheangle of 
incidence becomes too small, the speed and friction of the 
surface increase, so the efficiency being a function of speed 
and resistance, does not increase in accordance with my 
experience. As formerly mentioned, an aerial propeller 
must be able to yield a greater thrust than an aeroplane, 
and I do not think it ible, in practice to obtain a 
thrust over 55 lb. per brake horse-power on the shaft. 
If something of this kind could be added to emphasise 
my doubts in regard of the lift of the 209 lb. through 
one absolute horse-power, I should feel much obliged. 
Vibrations do often cause errors in the readings. As 
a whole the apparatus designed and the experiments 
arranged by Mr. Langley are most ingenious, and the 
best rs for plane surfaces, but my astonishment 
was great when informed that the efficiency should in- 
crease so much for angles between 8 deg. and 2 deg., 
but it should not be forgotten that vibrations and centri- 
fugal force increase with the square of the velocity, and 
that chronographs, dynamometers, &c., are subject to 
these influences. 

I do not think the time ripe yet for sailing through the 
air, but there is another kind of aerial machines, thou- 
sands of years old, but very little improved, namely sail- 
ing ships. I was on the point of writing an article to 
point out the erroneous and neglected state of the sail 
construction and rig of sailing ships, principally because 
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knowledge upon aerodynamics is, and ever has been, 
exceedingly scarce among naval constructors; now I 
shall first try to rectify and compare the results extant 
with the experiments of Mr. Langley. Only now allow 
me, as a commencement, to present a sketch of the finest 
piece of sailorship exhibited in this world, namely, the 
manceuvres of an albatross with motionless wings in a 
gale; this gives an idea of what can be done with 
a pair of close-hauled sails properly constructed and 
cut; the weight of the bird is counteracted just 
as the water resistance of a ship should be overcome. 
Instead of a living albatross, I shall, however, 
make use o a phantom albatross, which with motion- 
less wings sails along in accordance with the laws 
of aerodynamics as hitherto found. In my letter to 
ENGINEERING of December 4, 1891, it was said that the 
ratio between lift and resistance of an elongated surface 
of proper curvature, moved with the long edge forward, 
varies between 10 and 12, when the average angle of 
incidence varies from about 14 deg. to 7 deg. ; now for a 
phantom albatross weighing 20 lb., wing expanse 12 ft., 
and sailing along with motionless wings at a rate of 60 ft. 
er second, the horizontal resistance against wings and 
ody is about 2.4]b. when the angle of incidence is 
6 deg.; tothis must be added part of the weight when its 
path has inclination upwards. In accordance with ex- 
periments made with curved surfaces, an albatross 
ssing a sustaining area (wings and tail) of 11 square 
eet, with a wing expanse of 12 ft., is able to counteract 
its weight (20 1b} ata horizontal speed of 47 ft. per second 
when the angle of incidence is 14 deg., and at a speed of 
53 ft. per second when the angle of incidence is 7 deg. ; 
in the first case the horizontal resistance is about 2.9 lb, 
in the last 2.31b. The thrust of a wing is caused by the 
rarefaction on its top side; the wind ing its front 
edge sucks or draws away part of the air on its top side, 
whereby a rarefaction is produced. That part of the 
thrust resulting from the air striking the underside is 
only T sin? d cos a, where d is the angle of incidence, 
and T the thrust for a = 90. 

Sufficient difference in the wind velocity, over and 
under the wave crests, is, as formerly mentioned, re- 
quisite for the flight with motionless wings; the weight 
of the bird is then surmounted, just as close-hauled sails 
are used to overcome the water resistance of a ship. Let 
us consider the wind velocity 60 ft. per second at a height 
of 65 ft. above the sea level, 40 ft. per second 10 ft. over 
the wave tops, and 0 in the wave troughs ; let further the 
phantom albatross, with motionless wings and without 
speed in relation to the sea, commence its manceuvres 
from a height of 65 ft. over the sea, where it possesses 
considerable potential energy; descending from that 
height its velocity becomes, say, 65 ft. per second on the 
arrival at the sea level (taking a turn with the wind it 
can obtain a 8) even higher than that acquired from 
the height of fall). 


The kinetic energy (4 m v? = . v, or about 4 v) stored 


in the body of the said albatross at the arrival speed, 
65 ft. per second, is 1410 foot-pounds; of this 410 foot- 
pounds, corresponding to 35 ft. per second, must be left 
in reserve for the sake of gaining the former height, 
so 1000 foot-pounds is at out for a sweep in the 
calmer regions, troughs, and passages in the waves, the 
height of which is 30 ft. from trough to crest, or 15 ft. 
over the sea level, with a length of 500 ft. from crest to 
crest. A “wy 4 150 ft. long consumes, when the path 
rises 1 to 10, 2 lb. more than the horizontal resistance, or 
2.5 + 2) x 150 = 675 foot-pounds in about 2.5 seconds. 

he albatross is now in a level with the wave crests, with 
a speed of 47 ft. per second left in relation to the sea, 
besides a vertical speed component of 5 ft. per second 
gained; but in meeting the wind its speed, relative to the 
air, becomes over 75 ft. per second, so even with a very 
small angle of incidence (4.5 deg.) considerably more than 
its weight can be counteracted; 25 lb., or 5 lb. net lift, is 
easily obtained, but on account of the contemporaneous 
vertical speed, and the subsequent greater inclination of 
the wings required, the horizontal resistance is increased 
to about 6.5 lb.; so when additionally 50 ft. are passed 
in about } second, 325 foot-pounds more energy has been 
consumed, and the speed in relation to the sea is reduced 
to 35 ft. per second. The said upwards thrust of 5 1b. 
acting during $ seconds lifts the body through 6.25 ft. and 

ields 8 ft. upwards acceleration per second. Remem- 

ring that the body had a vertical speed of 5 ft. 
per second, the whole elevation becomes 6x $+6.25= 
12.5 ft., and the upwards speed gained is 8x §$+5=15 ft. 
per second, 

The albatross is now 15 + 12.5 = 27.5 ft. over the sea 
level, with a horizontal speed of quite 35 ft. per second 
left, in relation to the sea, together with a vertical speed 
of 15 ft. per second ; its speed in relation to the air is, 
however, on the average 75 ft. per second, with about the 
same very small angle of incidence as before, it can main- 
tain a thrust just surpassing its weight, but the horizontal 
resistance will, on account of the contemporaneous 
vertical speed, increase to 8.5 lb. on th» average, and as the 
energy corresponding to the said horizontal speed is 410 
foot-pounds, a horizontal translation equal to 48 ft. takes 
place in about 2 seconds; the vertical elevation in that 
time is 30 ft. (16 ft. in the first and 14 ft. in the next 
second). The phantom albatross is now 27.5 + 30 = 
57.5 ft., say 68 ft. over the sea level, its horizontal speed 
in relation to the sea is totally gone, but in relation to 
the air it is 60 ft. per second and there remains a vertical 
speed of 14 ft. per second, corresponding to an energy of 
65 foot-pounds ; going on as before, with an angle of in- 


- cidenoe sufficient to counteract the weight, it could easily 


rise the 7 ft. remaining, and still have a vertical s 

left, but that would cause a retrograde motion; it is 
therefore more economical to reduce the angle of inci- 
dence and change the direction by means of its tail or 


helm, which also must be done when the cycle is ended, 
and a new descent should be started. A littlecalculation 
roves that the said energy left is sufficient to change the 
psoas Lay gain 2ft. forward translation, and reach the 
desired 65 ft. over the sea level in a little over 4 second ; 
this being done, the whole advance against the wind has 
been 150+50+50 = 250 ft. in 2.5+$+2} = 6.25 seconds. 
One part of the cycle has not yet been considered, 
namely, the descent from the height of 65 ft., this being 
rather too complicated to be treated now; let it be suffi- 
cient to say it takes no less than 2.7 seconds on account 
of the resistance of the air, when the speed of arrival at 
the sea level should be 65 ft. per second ; the albatross 
must in fact take the wind on the side of the body to get 
down with proper speed and contemporaneous without 
being driven too much back ; an average lateral pressure 
poet | to 4 lb. cannot be avoided, and will, in 2.7 seconds, 
drive it 21.9 ft. back and yield a lateral end speed of 
16.2 ft. r second, which, in combination with the 
speed of descent and a turn with the wind, gives as 
of 65 ft. per second at the arrival at the sea level, where 
it turns against the wind, but all this not without the cost 
of being driven about 58 ft. back ; the path of the albatross 
is always in helicoidal curves. 
The net advance is therefore only about 190 ft. in about 
9 seconds, corresponding to about 21 ft. per second, or a 
little over 12 knots; now everybody who has witnessed 
a real albatross moving up and down in those most beau- 
tiful helicoidal curves, knows it would not be satisfied 
with that speed ; it is able to advance more than twice as 
fast against the wind, making use of eddy winds under 
the wave crests, changes in the wind, differences in the 
commer of the air, &c. All this could not be considered 
with the manceuvres of the phantom albatross, which only 
uses the difference from 0 to 60 in the wind velocity ; 
without this difference flight with motionless wings would, 
of course, not be possible, the retrograde motion during 
the descent woke — the advance during the ascent, 
and the starting height could not be reached. In conclu- 
sion, I have only to reiterate that it is not from —— 
the imertia of the air through motion against it, wit 
a small angle of incidence, that an aeroplane, bird’s 
wing, close-hauled sail, &c., is able to deliver a great 
thrust, but when the air impinges under a small angle 
of incidence it causes a comparatively predominating 
rarefaction on the leeward side of the surface, and it is 
just this rarefaction which accounts for the great thrust of 
a bird’s wing, close-hauled sail, &c. 
hope that Mr. Langley, your reviewer, Sir, and Mr. 
Curtis will acknowledge this. 
H. C. Voer. 


Copenhagen, February 12, 1892. 





Wesr Bripcrorp Water Works.—West Bridgford, 
although outside the ae limits, is now supplied 
with water from the Nottingham mains, and a provisional 
order is now asked for to include the district within the 
legal limits of supply. The Local Board of West Bridg- 
ford, by anarrow majority of one, have decided to support 
the application for a provisional order; but the minority, 
supported by a very large section of the ratepayers, have 
formed a water syndicate, to oppose the same. The 
syndicate engaged Mr. W. H. Radford, C.E., as their 
engineer, to ascertain whether good water could be 
obtained in the district. A boring has been put down in 
the valley close to the Trent, toa depth of 240 ft. The 
river water was tubed out, and on reaching the Bunter 
sandstone a large quantity of water was found, which 
overflowed the surface 9 ft. above river level. According 
to the engineer’s estimate, laid before the syndicate, West 
Bridgford now pe 1100/. a year for water, and if 
the Local Board had a scheme of their own 500/. a year 
would be saved, and, in addition to this, the works would 
belong to them at the termination of the thirty years’ 
sinking fund. 

HemswortH Water Works.—On Wednesday, March 
9, a local government inquiry was commenced at Wake- 
field relative to an application of the Hemsworth Rural 
Sanitary Authority for a provisional order to acquire 
lands and easements otherwise than by agreement. 
Major-General Crozier presided. There was no opposi- 
tion on the part of the landowners concerned, but the 
project, which is to supply water to no less than nine 
townships, was opposed by ratepayers in some of the 
contributory places, and the inquiry was adjourned to 
Monday the 14th inst. and again to March 29. The 
scheme is to supply an ultimate population estimated at 
25,000 with 350,000 gallons of water to be purchased from 
the joint Boards of Dewsbury and Heckmondwike, with 
whom a provisional agreement has been completed. The 
water is derived from the moorlands at the head waters 
of the River Don, and is considered one of the finest 
supplies in the kingdom in respect of clearness, purity, 
and softness, and quite free from injurious action upon 
lead. The works are estimated to cost about 28,000/., 
and consist of (1) meter house, line of pipes, 15 miles 
long, and break tank to ease the great pressure, which 
otherwise would reach less than 675 ft.; (2) an open 
service reservoir to hold 1,050,000 gallons, which will be 
made on the top of Ringstone Hill, within the authority’s 
district, and commencing with adequate pressure every 
part of it; and (3) the distributing mains. The supply 
will be by gravitation. Mr. M. Paterson, M. Inst. C.E., 
gave evidence and stated that he had investigated the 
existing supply which consists of surface wells and 
springs, more or less polluted and ery | inadequate to 
the needs of the district; that he had failed to find a 
sufficient local supply and that this was the best and 
cheapest scheme for a combined oy nf He also stated 
that it had been agreed to supply the high levels of two 
townships on the line of pipes, and also the township of 








High Hoyland. The chairman (Colonel Ramsden), Dr. 
Coleman (medical officer), and others gave evidence. 





LAUNCHES AND TRIAL TRIPS. 

On Monday, the 14th inst., Sir Raylton Dixon and Co. 
launched from their No. 2 dockyard a spar deck steel 
screw steamer of the following dimensions : Length over 
all, 323 ft.; beam, 40 ft. 6in.; depth moulded, 28 ft. 
The engines will be fitted by Messrs. Thomas Richardson 
and Sons, of Hartlepool, having cylinders 24 in., 38 in., 
64 in., by 42 in, in stroke. The vessel has a deadweight 
carrying capacity of 4200 tons, and has been built to the 
order of the British and Colonial Steam Navigation Com- 
pany, Limited, of London, for their new line to the Cape, 
and is the fourth vessel which these builders have launched 
for this company since Christmas. The steamer is named 
the Transvaal, the names of the sister vessels being 
Afrikander, Kaffir, and Zulu. 

The Campbeltown Sepang, Company launched 
from their yard at Campbeltown, Clyde, on Friday, the 
11th inst., a steel screw steamer of 1950 tons deadweight, 
named H. Wicander. The engines, which are triple- 
expansion, have been supplied by Messrs. Kincaid and 
Co, Clyde Foundry, Greenock. Steam will be supplied 
by suitable boilers working at a pressure of 160 lb. It is 
expected that an average speed of 94 knots loaded at sea, 
on a moderate consumption of fuel, will be attained. 
She is for a firm of Swedish owners. 





There was launched on Tuesday, the 14th inst., from 
the shipbuilding yard of Messrs. Schlesinger, Davis, and 
Co., a steel spar-decked screw steamer named the 
Nanking, built to the order of Messrs. Winge and Co., 
of Christiania, for the China coasting trade. Her length 
is 232 ft.; beam, 33 ft.; and depth, 22 ft. 8 in. The 
vessel is flush-decked and is fitted with an open rail right 
fore and aft, and a large teak deck-house is fitted amid- 
ships, the top of which forms a promenade deck. There 
are state-rooms for a number of passengers. The engines 
have been constructed by the North-Eastern Marine Engi- 
neering Company, Limited, at their Wallsend Works, and 
are of the triple-expansion system with cylinders 17 in., 
27 in., and 45 in. in diameter witli a stroke of 30 in. 





Messrs. J. M‘Arthur and Co., Paisley, launched on 
March 15, a steel screw steamer named the Taw, being 
the first of three steamers now in course of construction 
4 that firm for the Royal Mail Steam Packet Ceneney: 

he principal dimensions of the vessel are: Length, 
120 ft.; breadth, 21 ft.; and depth moulded, 9 ft. 3 in. 
The vessel is for the St. Lucia passenger service. The 
Taw is fitted with compound engines—cylinders 16 in. 
and 32 in. by 21 in. stroke—by Messrs. Bow, M ‘Lachlan, 
and Co., of Paisley, and on trial a speed of about 12 
knots is expected. 


There was launched on the 15th inst. from the yard 
of the Ardrossan Shipbuilding Company, Limited, at 
Ardrossan, the screw steamer Tambo. She was built to 
the order of Messrs. Huddart, Parker, and Co., Mel- 
bourne, is intended for the Australian coasting trade, 
and has accommodation for 40 first-class and 20 steerage 
passengers. Her dimensions are: 190 ft. between per- 

ndiculars, 30 ft. beam, and 15 ft. 6 in. moulded depth. 
She will be fitted with triple-expansion engines by 
Messrs. Rankin and Blackmore. Her carrying capacity 
is 1000 tons, with a draught of 13 ft. 9 in. 





On the 15th inst. a new senger steamer for the 
Dundee, Perth, and London Shipping Company, built by 
Messrs. Gourlay Brothers, Dundee, was launched from 
their Camperdown Shipyard. The vessel, which has been 
named London, is to be engaged in the con:pany’s Dundee 
and London trade, and is Salt of steel. She is of the 
following dimensions: Length between perpendiculars, 
280 ft. ; breadth moulded, 36 ft. 6 in.; and depth moulded, 
19 ft. 3in. Rigged as a schooner she is of about 900 tons 
register, and 1700 tons gross. Accommodation is provided 
for 82 first-class and the same number of second-class 
passengers. The engines, which are of the triple-expan- 
sion type, are of 3300 indicated horse-power, and it is 
calculated that she will cover 16 knots an hour, and thus 
— the passage from wharf to wharf in about 264 

ours, 





New STEAMERS FOR THE SouTH AFRICAN TRADE.—The 
directors of the Union Steamship Company, Limited, 
have contracted with Messrs. Harland and Wolff, of 
Belfast, for the construction of two new steamers for the 
South African trade. These vessels, which are intended 
for employment in the company’s combined Continental 
and intermediate service, will be twin-screw steamers with 
two sets of triple-expansion engines, and will be capable 
of carrying large cargoes on such a draught of water as 
will enable them to cross the bars at East London and 
Durban. These steamers are not constructed for great 
speed but will have ample accommodation for first. 
second, and third-class passengers. It is anticipated 
they will be ready for service early next year. 





Giascow UNIVERSITY ENGINEERING Socrety.—An 
ordinary meeting of this Society was held in the engineer- 
ing class-room of the University on the evening of Tues- 
day, the 15th inst., Professor Barr, D.Sc., presiding, 
when Mr. John H. A. Macintyre, M. I. Saeek. E., the 
vice-president, read a paper on “Steam Distribution, 
Valve Diagrams, and Valve Gears.” Mr. Macintyre 
exhibited and described a large number of valve diagrams, 
including an original one. He also exhibited along with 
his diagrams describing the different valve gears in 
common use three types of a gear which has been sug- 

sted to him by the motion in an ordinary pantograph. 

rofessor Barr proposed a vote of thanks to Mr. Macintyre; 
and, after a vote of thanks to the chairman, the meeting 
terminated, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1888—1888. 

The number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hanewp tans, E.C., either personally, or by letter, enclosing 
price and postage, addr to H. BR LACK, Esq. 

The date of the advertisement oS een 2 * ae 

ification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the t let 


fa “p specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


8693. H. Rinne, Essen-on-Ruhr, Prussia. Flue 
Boilers. (8d. 3 Figs.) May 21, 1891.—This invention relates 
to flue boilers with inside furnace, and its object is to create a per- 
fect combustion of the fuel and to prevent the formation of smoke. 
Behind the firebridge b, and in the middle of the height of the flue, 
is the wall constructed of fireproof material and inclined upward 
from the front to the rear, and having the vertical apertures s. 
At its forward end this wall is joined to the bottom of the flue by 
the vertical wall g, while at its back end it is joined to the top of 
the flue by the vertical wall hk; a space k being left between the 
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wall g and the firebridge b for the collection of ashes carried over 
from the furnace. Thus the products of combustion emanating 
from the furnace pass through the apertures s, whereby the in- 
completely consumed particles are brought into contact with the 
highly heated surfaces of the wall i and the apertures 8, and 
caused to be burnt fully. For heating the air to be supplied to 
the furnace, there is arranged, at the bottom of the flue, the air 
chamber m extending from the ashpit c closed by the door ¢, 
along the whole flue and out through the back wall of the brick- 
work of the boiler. (Accepted February 17, 1892). 


4138. A. Wilson, Liverpool. Governing the Speed 
of Ships’ Steam Engines. (8d. 6 Figs.) March 12, 1891. 
—According to this invention the speed of the engines of screw 
steamships is controlled when the screw becomes uncovered by 
water, by the diminution of pressure actuating an electrical com- 
munication with the throttle valve of the engine. The apparatus 
consists of a solenoid a through the coils of which the electric 
current flows, and which operates upon a rod b constituting the 
valve-rod of a steam distribution valve working in the valve case 
c, and controlling the supply of steam to and from the cylinder 
d. The throttle valve spindle is connected to the piston-rod of 
the cylinder d by a connecting-red e' and crank ¢?. A valve h 
controls communication between the steam ports at the top and 





Fig.t. 








bottom of a low-pressure cylinder 3 by way of the passages 9 ; 
and is connected to the piston-rod of the cylinder d through the 
connecting-rod h!, bell-crank lever h2, and valve spindle h3, A 
piston worksin the valve case for equilibrating the valve h, which 
is connected with a spring, whose tension is adjustable, and by 
which the valve his normally kept upon its seat. The contact- 
making device consists of a tube m, connected with the sea at m', 
and having thereon a valve m2; a floater n with ribs; a rod con- 
nected with the floater having on it a contact - making 
provision at its upper end; a chamber o2 and contacts in 
connection with which the contact provision works, When 
the water about the stern of the ship and the screw 


will be resting upon the lower ring 2, in which position the con- 
tact provision will be in connection with the contact, and the 
electric current will flow through the solenoid and Operate the 
distribution valve of the governor cylinder d, admitting steam to 
one side of the piston thereof and partially shutting the throttle 
valve in the steam pipe f and opening the valve h, thereby throw- 























ing the top and bottom of the low-pressure cylinder 3 into com- 
munication and equilibrium. When the water rises in the tube 
mand the propeller becomes immersed, this electric contact is 
broken and the controlling valves put back to their normal posi- 
tion. (Accepted February 10, 1892). 


MINING AND METALLURGY. 


10,338. W. C. Alexander, Barnstaple, Devon. 
Separating Magnetic fron Sand from Gold, &c, [8d. 
4 Figs] June 18, 1891.—The object of this invention is to provide 
a vessel in which iron sand is separated from gold, &c., by mag- 
netic action. The cylinder B being caused to revolve by means 
of a pulley O on the shaft N, and iron sand and water flowing 
through the feed-pipe X ; the magnetic iron is attracted to the 
magnet A; the non-magnetic matter being driven to the 
circumference of the cylinder by the centrifugal force set 
up in the water, and escaping through the outlets into the 
trough T'. Themagnetic iron attached to the net causes the 
lever D, balanced by the weight W, to fall, an quently 


telephone station is then connected by the spring v and the ecrew 
x to the telephone. When the shaft ’ revolves the spring v is 
pressed against the screw y, and the circuit to the telephone 
station electrically connected with the spring S. The keys T consist 


Alarm ___ 





each of an electro-magnet, the armature of which is secured toa 
pivoted arm that can be moved downwards by the person desir- 
ing to senda signal by means of a ring fastened to a cord, so that 
the contact will be closed. (Accepted February 17, 1892). 


GUNS, &c. 


4205. J. 8. Wallace, Belfast, and B. T. L. Thomp- 
son, London. Guns Worked by Compressed Gas. 
(8d. 10 Figs.] March9, 1891.—This invention relates to guns in 
which the expansive force of liquefied gas is used for discharging 
the projectile, and comprises the construction of the breech 
mechanism, so that the hammer, instead of being moved forward, 
will be moved backward when released by the trigger, and will 
strike the stem of a valve controlling the discharge of gas from a 
reservoir arranged within the stock of the gun. When the gun is 
opened the lower part of the barrels act on the bevel ends of two 
rods, and force them inwards, thus compressing a spring. The 
hammers are thus partly rotated on their pivots, and their heads 
caused to close the holes in the breech-block. The projections 
furnished upon the hammers at the same time slide up the 
rounded parts of two levers, thus cocking the hammer. The 
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the magnet sinks into the receiver R, which movement sets in 
motion the various levers and connecting-rods and thereby open- 
ing the valve F and closing the valves Hand Fl. The point Q 
being depressed, through this movement, by the bottom lever D, 
the current of electricity is shut off from the magnet A, which, 
being demagnetised, drops its charge into the receiver R, from 
whence it passes through the open valve F into the chamber R}, 
The magnet, freed of its load, resumes its former position by means 
of the balanceweight W. The valve F is closed and the valves Fl 
and H opened, allowing the magnetic iron to escape from the 
chamber R! and fall upon the discharge platform, from thence 
to be thrown off into the trough T. (Accepted February 17, 1892). 


ELECTRICAL APPARATUS. 


17,310. L. Von Orth and E. Breslauer, Berlin. 
Electric Si g. (8d. 1 Fig.] October 10, 1891.—This 
invention relates to means whereby predetermined signals can be 
sent from any point of a network of electrical lines to a station 
electrically connected with this network. The signal transmitter 
comprises a shaft h, upon which are fixed a number of conducting 
discs, the peripheries of which are provided with projecting teeth 
corresponding to Morse letters. When one of the electro-magnets 
E attracts its armature e an insulated arm p, d to the arma- 
ture, presses the corresponding spring f into contact with the 
corresponding disc, so that when the disc is revolved by the shaft 
h and wheelwork, currents of relatively different lengths will be 
sent from the battery B to the rubbing contact spring S. The 
arrangement of the inscription upon the discs is such that the 
signs corresponding to the signals *‘ fire,” ‘‘ doctor,” &c., are dis- 
placed, the one in relation to the other, and to the signs correspond- 
ing to the numbers, so that the called signals and the number of 
the subscriber’s office will be sent off consecutively. The arma- 
tures e of the electro-magnets E, cor ding to th bered 
discs, are also connected to a second arm /, which in its position of 
rest isin contact with a spring n, but which when the armature is 
attracted, bears against another spring and breaks contact with 
the spring n. The shaft h also carries an insulated disc O formed 











charge of shot is then inserted into the barrels, and the gun 
closed again. Upon the left-hand trigger being pulled, the rear 
end of this lever is pressed down against a spring, and a projec- 
tion on this lever moved out of engagement with the shoulder 
of the h , thus liberating the latter and allowing a spring 
to operate and cause it to strike the end of the valve-rod h, thereby 
opening the valve and setting free a portion of the compressed 
gas from the reservoir. The right-hand barrel is, during this 
time, kept closed by its hammer head, and the pressure of gas 
behindit. On — the trigger of the right-hand barrel a similar 
action takes place, the hammer head liberating a portion of the 
gasin the reservuir, which fills the channel in the valve-rod h, 
and pressing on the head of the left-hand barrel, closes it. Thus 
a'l the energy of the liberated gas is utilised in the barrel which 
is to be discharged. (Accepted February 17, 1892). 

4039. G. Hookham, Birmingham. For, Steel 
Shells, &c. (8d. 4 Figs.) March 6, 1891.—In this invention 
a red-hot prepared blank is subjected to the action of a rapid reci- 
procating punch i, which penetrates a small axial hole in the 








upper part of the blank, and expands the hot steel into the bell- 
mouth of the die a. The bottom of this die is formed by a 
plunger b, which is forced upwards by hydraulic ressure, and 





with a recess d, in which, when this disc isin rest position, a boss 





propeller is at a low level, the floater n will have fallen and 


vl, secured to a contact spring v, enters. The circuit x to the 


arranged to work simultaneously with the action of the punch i, 
and thereby, as the blank is lifted, causing the hole therein to be 
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gradually enlarged until the required size is obtained, when the 
motion of the punch is arrested and the partly made shell lifted 
from the die. The plunger has at the top a hollow conical figure 
corresponding with the pointed end of the shell to be made, and 
is fixed to the slide c, which works in the guide d, and which has 
a rising and falling motion communicated to it by the eccentric 
on the shaft g acting through the clip and eccentric h. The 
slide does not commence to lift the plunger until the eccentric has 
ascended through a quarter of a revolution from its lowest point, 
consequently when the blank is hottest it raises it most rapidly, 
the lifting motion becoming gradually slower as the blank cools 
and approaches its highest ition. As it is being lifted the 
friction between it and the sides of the die is mainly confined to 
the zone in which the punch is acting, the portion of the blank 
above the zone being relieved of friction by the expanded mouth 
of the die, and the friction of the parts below the zone being 
borne by the lifter. (Accepted February 10, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


5537. W.B. Thompson, Dundee. Large Wheels for 
Motors. (8d. 2 Figs.) March 31, 1891.—This invention relates 
to the construction of large wheels and to the fixing of them on 
shafts, so that their weight may be better supported. The boss 
B is made separately from the arms A, and elongated so as to 
extend as far as conveniently possible along the shaft C between 
the bearings D. The boss is made with the middle part of its 




















interior enlarged, so that it bears and is made to act on the 
shaft at its ends only close to the supporting bearings. When 
the wheel is made with a broad rim such as are used for driving 
with ropes, the rim is made in two parts bolted together, each 
half being supported to its outer edge by a set of spokes fixed at 
one end to the rim and the other to the bosses, which are quite 
separate from one another and arranged to bear on the shaft near 
the supporting bearings. (Accepted Februarg 10, 1892). 


MISCELLANEOUS, 


21,915. N. Smith and C. Smith, Logansport, In- 
diana, U.S.A. Pumps. (8d. 2 Figs.) December 15, 1891.— 
The object of this invention is to provide a lift pump wherein 
the valve shall occupy as little space as possible, and offer a mini- 
mum of resistance to the passage of the fluid. The cylinder A is 
provided at its upper end with a removable cap A? having an 
aperture for the passage of the plunger-rod B, and has the lower 
end connected to the base piec? B', having depending side flanges 
b resting upon the bottom of the barrel, and a space beneath the 
top of the base-piece for the inflow of the liquid. The lower end 
of the cylinder at one side is extended at a to form a space al 
between it and the upper face of the base-piece B!, and in this 
space is located an extension of the flap valve C, which fits and 





closes the opening ig. the top of the base-piece coincident with 
the bottam of the cylinder A ; sufficient space being allowed above 
the flap valve near its connection with the c linder and the base- 
piece to permit it to assume the position shown by dotted lines 
when the plunger is raised. This lunger-rod B is connected at 
its lower end to a valve support D, the upper end of which is 
arranged centrally within the cylinder A and the body of which 
is inclined towards the wall of the cylinder, and has upon its inner 
face an aperture ¢ for the reception of the knuckle / formed on 
a plate E secured to the upper face of a valve. This valve is, 
through the medium of this plate and knuckle, hinged to the 
valve support D by means of the triangular wire g, the base of 
which is passed through the knuckle and on which the valve turns 
with ease, (Accepted February 17, 1892). 


21,772, M. W. Rudszko, Berlin. Brake for Vans 

nd other Vehicles. (6d. 8 Hige.] December 12, 1891.— 

his invention relates to a brake whereby vehicles when in 
gi tion may be effectually retarded and the wheels instantly 
focked by the driver. The cylinder A capable of turning in 
bearings depending from the van in front of the rear wheels, is 
arrenged beneath the body of the van and is furnished with 
oblique slots a through which pins c of the blocks C pass which 
are arranged on each side of the rear wheels and enter the 
cylinder. The pins c are rigidly connected within the cylinder by 
sliding rods D so that the outer blocks of the right-hand are con- 
nected with the inner blocks of the left-hand wheel and the inner 
blocks of the right-hand with the outer block of the left-hand 
wheel (Fig. 3), so that each clamp formed by the two blocks sur- 
sounding the rim of the wheel is closed when applied, and firmly 
focks it. The motion of the blocks, which have roughened faces, 
is caysed by the rotation of the cylinder A which is made to re- 
wolve bag wore of a projection A « ted by adraw rod H to 
the brake lever H!. In order to facilitate the motion of the 





gliding rods DP and to prevent the blocks ¢c being carried away by 
the rotation of the cylinder, the rods are arranged between flanged 
rollers within the guiding block i, placed in the cylinder, provided 
with a projection extending outwards through aslot + which is 
jarger than the tongue, se as to enable the cylinder to turn as re- 





quired. The tongue of the guide block 1 is connected by a chain 

to an airtight piston which moves in a cylinder F filled with air 

and firmly secured to the underside of the van. When the brake 
oa 

















lever is pulled the blocks c are prevented from taking part in the 
rotary motion of the cylinder and hence they firmly clasp the 
wheels between them. (Accepted February 8, 1892). 


362. W. T. Hill, Chelmsford, Essex. Making 
Horseshoes, (8d. 11 Figs.) January 8, 1891.—This invention 
relates to machines for making horseshoes, and consists of a metal 
block A, grooved and stepped, and fitted with ascrew centre pin B 
upon which works a slotted band lever C fitted with vertical and 
horizontal rollers D, E, one of which works in the groove F of the 
metal block, and is thereby guided together with the lever and 
other rollers in a proper course, partially around one of the steps 
G. Upon that step is laid a short length of a rolled bar sufficiently 





heated to bend easily, and on working the lever one of the vertical 
rollers D upon it bends the bar to the desired shape, the horizontal 
rollers E at the same time keeping it flat upon the step. The 
lever is kept at the proper height by a nut H on the centre pin, to- 
gether with a holding-down plate W; a recess being formed in 
the groove through which the rollers D are withdrawn to allow 
the removal of the shoe from the step. The heated bar is kept in 
place in the machine by a stud & let in the block and having a set 
screw L therein, so that various sized bars can be secured, 
(Accepted November 11, 1891). 


558. A. W. Young, Norwood, Surrey. Fumigatin 
in Floricultural and Horticultur Work. (8d. § 
Figs.) January 12, 1891.—This invention consists in providing 
means for fumigating both in floricultural and horticultural work. 
Upon the cap A, which is screwed internally to fit a syringe, is a 
barrel B having a perforated bottom C, and fitted with a per- 
forated cap D. This barrel is charged with a herb capable of 
producing noxious fumes during its combustion. The whole of 
the air yee J into the barrel of the syringe traverses the charged 
barrel B during the outstroke of the piston, and again passes 





through the barrel B and out by the perforated cap D in the form 
of smoke during the instroke of the piston. In order to render 
the action of the syringe more easy, an auxiliary air inlet E, 
controlled by a valve F, is provided. By this arrangement only part 
of the air taken into the syringe at the outstroke of the piston 
has to pass through the charged barrel B, but all the air 
contained in the syringe is discharged through the perforated 
cap D during the instroke of the piston, the valve F closing upon 
its seating to prevent the passage of air and smoke outward by 
the air inlet E. (Accepted December 23, 1891). 


278. A. Abramoff, London. Defiecting or Deaden- 
ing Hea Shocks. (8d. 9 Figs.) January 6, 1891.—This 
invention relates to the construction of a buffer adapted to be used 
on ships, and ts of a baseplate of india-rubber, surmounted by 
tall truncated cones of the same material placed as near together 















A', a taper peg C is driven into the recess thereof, and the sur- 
rounding flexible wall of the tenon thereby expanded to com- 
pletely fill up the hole A! so as to prevent the cones B being sepa- 
rated from the baseplate A. D is a plate composed of wood and 
secured by screws to the back of the baseplate A in order to 
prevent the pegs C from working out of the tenons Bl. A strong 
india-rubber band E holds all the cones tightly together in one 
compact mass. (Accepted August 8, 1891). 


645. C. V. Greenamyer, San Francisco, U.S.A. 
Wrenches, (8d. 8 Figs.] January 13, 1891.—The object of 
this invention is to provide a wrench that will grasp and turn 
objects without cutting or defacing their surfaces. The tool con- 
sists of a head A having smooth double curved faces a, a*, pivoted 
at C to another jaw B formed of a twin hook so that the centre 
Con which this hook swings is eccentric to both curved faces of 
the other jaw ; the pivot being adjustable to permit the space 
between the gripping surfaces to be varied. A curved piece is 
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inserted between the two hooks and fixed by the screw F and 
studs, that set into holes-g on the hooks. This piece serves 
both as a spacing-block to keep the hooks in line, and to de- 
crease the size of the opening between the gripping edges and 
the head on the handle and to make them fit closely round small 
objects. The two jaws are forced against and held firmly upon 
the object inserted between them by means of a clamp H, and 
an upright rod H! with a loop on the upper end to receive the 
handle of the tool, and a screw thread on its lower end to take a 
hand nut H+. (Accepted March 11, 1891). 


22,256. G. Couzens, Cardiff. Gully Traps. [6d. 3 
Figs.) December 19, 1891.—This invention has reference to means 
for preventing any back flow of water or gases, while at the same 
time allowing their easy passage to the drains. To an outer casing 
A of earthenware is attached an iron frame B supporting a movable 

rating C, the iron frame being circular and having at its base an 
india-rubber ring, against which a hollow copper ball abuts whcn 
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supported by the water below. When the water is at its ordinary 
height the ball completely closes the passage from the trap to the 
atmosphere, excepting when any is poured through the grating, 
the ball being then depressed and allowing an opening for the in- 
flowing liquid. The ball and india-rubber ring will support a small 
quantity of water which will further secure the trap from any 
through draught of gases. (Accepted February 8, 1892). 


iUNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36 Bedford- 
street, Strand. 





New Type or Stream Fire Encine.—In order to 
maintain the supremacy of English makers of steam fire 
— over American builders (as demonstrated by the 
well-known successes of Merryweather and Sons in 
Canada, where their ‘‘Greenwich” steam fire engines 
carried off the palm against no less than six American 
and two local manufacturers), Merryweather and Sons 
have recently constructed a new pattern high-pressure 
‘*Greenwich.” This engine is designed to secure a work- 
ing pressure of 300 lb. on the line of hose, as compared 
to 1501b., the average pressure with ordinary 
s. Ata test before the chief officer of one of the 
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as practicable, and arranged so that it may be quickly brought 
along the skin of the ship to any point where collision is likely. 
Each of the truncated cones B has at one end a tenon B! adapted 
to fit into one of the taper holes A! in the baseplate A. The tenons 
B' being tubular, after each has been inser‘ed into one of the holes 





States fire departments the engine raised steam from 
cold water to 100 1b. pressure in 64 minutes, notwith- 
standing the frosty weather. A jet of 1Zin. in diameter 
to the extraordinary distance of 325 ft., 
although a high wind was blowing at the time. The 
engine will pump through 2000 ft. to 3000 ft. of hose 
and work several powerful fire-extinguishing jets, thus 
dispensing with the system of having two or more engines 
pumping water supply to the one nearest the fire, as is 
frequently the case. 
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| 
MODERN UNITED STATES 
ARTILLERY.—No III. 
ConverTING Wrovucut-Iron 3-1n, Guns, 
(Fies. 44 To 55.) 

Waite the attempt to convert the smooth-bore | 
cast-iron guns into breech-loading rifles was not a 
success, different results were obtained by a similar 
attempt with the 3-in. wrought-iron muzzle-loading 
rifle (Figs. 44, 45, and 46). This gun was cut off 
at the breech to a length of 63.15 in. and bored 
from the breech to admit the steel breech receiver 
which is united to it by a screw thread. The 
breech receiver was made of Midvale steel tempered 


in oil; on being tested, this steel gave a tenacity | ring was made having the base of steel (Figs. 54 |The 
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The threads of the locking screw are partly planed | 


| away so that the block can be pushed nearly home, 


and then by a turn of the locking screw it is 


| — further in and locked. The wrench of the 
i locking screw serves also as a handle to withdraw | 


the block. This is the Krupp system in short. 
The gas check used was the Broadwell ring. Ex- 
periments were made with both copper and steel. 
The copper proved to be the better metal to pre- 
vent the escape of gas, but it sometimes stuck after 
firing, thus rendering the opening of the breech a 
difficult matter. The steel ring did not stick but 
at times allowed a slight escape of gas. In order 
to remedy the defect of each ring a combination 
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N° of Grooves 

















N° of Lands 22 
Width of Lands 0-125 in 
. Width of Grooves 0-332 » 
Fig. 45 Depth of Grooves 0-05 » 


Twist uniform one turn in 8 Feet 








Fig. #6. 
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CONVERTED WROUGHT-IRON 3-IN, MUZZLE-LOADER, 


of 67,600 lb. per square inch and an extension of 
0.285 in. per inch at rupture. The receiver was, 
slotted to receive the breech-block ; it was bored | 
and a plus thread was cut on it to correspond to’ 
the screw thread in the gun casing. Figs. 47 and | 
48 show this breech receiver separate. It was then | 
screwed in place and secured by a small steel pin | 
inserted at the joint. The rifling of the gun was 
not altered but the grooves were continued along 
the breech receiver. The steel breech-block was | 
made on the sliding-wedge system. The front face 
was perpendicular to the axis of the piece, and the | 
rear face was inclined at an angle of 1 deg. 30 min. | 
The movement of the block was regulated by two 
guide grooves (Figs. 49 to 51), The only mechanism 
connected with the breech-block is the locking 
screw (Figs. 50, 52, and 53), which is placed in a 
cylindrical recess at the rear of the block, and, 
when the block is in position, locks into a female | 
thréad, which is cut in the rear face of the slot of | 
the breech receiver. | 











and 55), and alip of copper, thus insuring the hard- 
ness and elasticity of the steel at the base with 
the extensibility of the copper in contact with the 
walls at the seat of the gas ring. This construc- 
tion secures, through the extensible copper, a close 
gas-tight contact at the sides of the seat of the gas 
checks in the chamber of the gun, while the steel 
base prevents any sticking to the breech-block. 

TABLE X1.—Ballistic Particulars of the 3.2-in. Wrought- 
Iron Converted Rifle. 


Calibre... a 3.2 in 
Total length of gun 72.65 ,, 
Length of bore ... 64.85 ,, 
Weight of gun sii 826 Ib, 

ca shell ... i. 

” charge 35, 
Pressure ... ea 25,633 ,, 
Muzzle velocity... Pe 1548 ft. sec. | 

20 deg. 5879 yd.=3.34 miles 
Ranges at different) 15 ,, 4978 ,, 
angles te $a0 ss ©8986 ,, 
5 ” 2508 ” 


gun was by the same method. The bore was 
enlarged to 3.2 in., and the powder chamber 
enlarged. The number of grooves was increased 
to twenty-two. This increase in calibre appeared 
to give the best results, and all the field guns that 
were converted since this one, have been finished 
to a diameter of 3.2 in. 

It was ascertained that the gas check could be 
relied upon to stand 300 rounds without injury. 


Tue Unirep States Nationat Gun Factory. 
During the Civil War the United States had no 
time for experimenting, and after the close of the 
war, gun building was comparatively at a standstill. 
conversion of guns that has been described was 
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all that was attempted. At various times Boards 
were appointed to consider different methods of gun 
construction and to make reports to Congress. It 
was finally established that the built-up gun, com- 
posed of steel hoops, was undoubtedly the gun of 
the future. 

Designs for guns of various characters and dimen- 
sions were adopted and appropriations made for 
their construction. 

The National Gun Factory was built at the Water- 
vliet Arsenal, near Troy, New York, and though 
many guns have already been built there, a large 
increase in the plant is to be made so as to greatly 
increase the capacity of the works. 

The policy of the Government is to get the 
forgings from private foundries, where they have 
been prepared, oil-tempered, and rough bored 
under the direction of a Government inspector 
stationed at the foundry. The forgings are shipped 
to the National Factory, and the gun ~etnebeied. 

The first steel built-up gun that was made was 
completed during the fiscal year ending June 30, 
1884, and was a piece designed to be used as a 
horse artillery piece and had a diameter of 3.2 in. 

The first piece was made from open-hearth steel, 
which was furnished by the Midvale Steel Com- 
pany, and consisted of a steel’ tube, forged and 
annealed, a jacket, trunnion hoop, sleeve, and key 
ring, all of steel, forged and oil-tempered. Being 
an experimental gun, a number of changes were 
necessary during manufacture. The weight of 
the gun was 793 lb. The gun was subjected 
to a severe test of 1800 rounds, and still re- 
mained in a serviceable condition. It showed a 
very satisfactory endurance, range, accuracy, and 
rapidity of fire. The maximum charge fired was 
3.75 lb., which gave a mean velocity of 1749 ft., and 
& pressure (maximum) of 37,250lb. The mean 
range for an elevation of 20 deg. was 6479 yards. 
An average of more than 900 rounds gavea rapidity 
of fire of 70 rounds per hour. The maximum and 
minimum rapidity of not less than 46 consecutive 
rounds were: Maximum, 46 rounds in 26 minutes, 
or a rate of 120 rounds per hour; minimum, 
50 rounds in 79 minutes, or a rate of 38 rounds per 
hour. The Revue d'Artillerie, January, 1885 (the 
above test of the 3.2in. breech-loading rifle took 
took place in 1885), reports comparative trials by 
the Commission of Belgrave for the Servian Govern- 
ment, with a Krupp 3.3-in. gun of the Dutch model 
of 1882 and a De Bange 3.15-in. gun, model of the 
French artillery. The rapidity of fire was: For the 
Krupp 3.3-in. gun, 30 rounds in 34 minutes, or a 





Another conversion of the 3-in. wrought-iron 








rate of about 53 rounds per hour. For the De 
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MODERN UNITED STATES 


(For Description, see Page 397.) 


ARTILLERY: STEEL FORGINGS FOR 3-IN. RIFLE. 
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LITERATURE, 


Continental Electric Light Central Stations, with Notes 
on the Methods in Actual Practice for Distributing 
Electricity in Towns. By Kt.uincwortn HeEpers, 
M.Inst. C.E., M.I.E.E. London and New York: 
EK. and F. N. Spon. 

THE present is a very opportune time for the issue 

of a worksuch as that before us. Many municipalities 

are burdened with provisional orders for electric 
lighting which they do not quite know how to utilise. 

To defend their territories from the intrusion of 

private companies, they obtained from Parliament 

the right to undertake the work themselves, and 
now the time has come when they must do some- 
thing to prevent these powers from lapsing. 

But immediately they commence to bestir them- 

selves they find themselves bewildered among the 

advocates of high and low-pressure systems, of 
alternate and direct currents, of fixed, motor, and 
battery transformers, of systems with and without 
batteries, and of two-wire, three-wire, and five-wire 
distributions. It is not always easy for the elec- 
trical engineer to decide which system is best 
adapted to a certain town, supposing him to be 
entirely free from prejudice, and it must be nearly 
impossible for the average alderman to obtain clear 
ideas on the subject. Even if he come as a depu- 
tation from his town to the Exhibition at the 

Crystal Palace, and listen most attentively to the 

representatives of the various firms gathered there, 

he is more likely to lose his faith in the veracity of 
his fellow-men than to gain a clear conception of 
the merits and demerits of the various systems. 

He will probably arrive home more puzzled than 

he left it. To such a man Mr. Hedges’ volume 
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system is used on the Continent, and afford him 
some clue to the conditions under which each may 
be applied. He will, however, need to exercise 
considerable caution as to this latter point, as the 
selection of a particular system is often influenced 
by considerations that are neither mechanical nor 
scientific. 

We learn from the title-page that the accounts 
contained in the volume are compiled in part from 
the reports made for the congress of the German 
municipal authorities, on the occasion of their 
visit to the International Electrical Exhibition at 
Frankfort on August 26 to 29,1891. This fact 
explains the very unequal way in which the dif- 
ferent installations are treated. Some of them are 
described in considerable detail, while others are 
dismissed with very brief notices. The engravings 
likewise vary between good and very bad indeed. 
The volume is distinctly a medley in which much 
that is valuable is wee MP with a great deal that 
is superficial. 

Part I. is devoted to high-pressure distribution 
with alternating currents and transformers. It 
comprises accounts of nineteen installations, of 
which nine are by Ganz and Co. Among these are 
included the Tivoli installation of 23,000 lamps of 
16 candle-power, and that at Rome with 24,000 
lamps. The Vienna installation of the International 
Electric Company has 25,000 lamps, and is the 
largest of the alternate current systems described. 
All the rest, with the exception of that at Madrid of 
18,000 lamps, have less than 10,000, so that the 
are of very moderate dimensions. The Tivoli 
station is the most interesting of the series, as its 
turbines give 2000 horse-power and the current is 
transmitted 19 miles to Rome ata pressure of 5000 
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current is carried on bare copper wires, and is 
reduced to 2000 volts before it enters the network 
serving the consumers’ transformers. The descrip- 
tion of the Roman station contains a fairly com- 
plete description of the Ganz machines, and is the 
most detailed of any in this portion of the book. 

Part II. deals with the low-pressure distribution 
by continuous currents, either direct or with 
secondary batteries. -The installations exceeding 
10,000 lamps are: Hamburg, 12,000; Hanover, 
30,000; Dusseldorf, 20,000; Berlin, 140,000; 
Elberfeld, 14,000; Paris, Place Clichy, 19,500; 
Vienna, 10,000. None of these are described in 
any great detail, but sufficient is told to give a 
general idea of their scope and method of opera- 
tion. It is perhaps fortunate that these short 
accounts are from different hands, as this insures 
some variety in their treatment. In certain cases 
the cost of construction and working is given with 
some minuteness, while in others the works, both 
inside and outside, are illustrated by numerous 
engravings. In the latter case it is noticeable how 
large and commodious are the foreign stations com- 
pared with our own. 

The third part of the volume may be labelled 
‘* Miscellaneous.” It commences with a good 
account of the Lauffen-Frankfort power transmis- 
sion experiment. Then follows an account, with 
very numerous engravings and but little letter- 
press, of the measuring instruments of Hartmann 
and Braun, of Frankfort. Conduits for electric 
mains occupy the next three pages. Then come 
load diagrams, load factors, network, interests of 
gas companies, and the cost of electric light abroad, 
followed by tables and a glossary of technical terms. 

This work is evidently prepared for the use of 
non-technical readers, and such being the case, it 
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is a pity that the author did not add a few chapters 
in which the results were summarised, and the 
lesson of the whole pointed out. As it is there is 
every chance of the reader putting down the book 
in a worse state of mental confusion than he took 
it up. For those who are able to discern the con- 
ditions under which each system is the most appli- 
cable, it contains a great deal of information, but for 
those who do not appreciate these conditions there 
is a great need of a friendly hand to guide them 
through the labyrinth. The air is full of electric 
lighting schemes, and the provincial papers show 
that great ignorance prevails. No sooner does a 
municipality propose a certain scheme than the local 
papers are filled with objections from anonymous 
writers, whom charity requires us to believe unin- 
structed. If it is suggested that alternate currents 
should be employed it is immediately suggested the 
difficulty connected with the Deptford installation 
will be repeated ; or it is affirmed that alternators 
cannot be coupled in parallel. If direct currents 
are recommended, then it is asserted that the area 
of supply will be too restricted. The time is ripe 
for a work in which the advantages and disadvan- 
tages are treated in a fashion that comes within 
the comprehension of the lay mind, and had Mr. 
Hedges seized the opportunity, his book might 
have been quoted in all the principal town councils 
of the country. 
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THE GREAT WESTERN WIDENING 
WORKS. 

Some very heavy work is now being done on the 
Great Western Railway in widening the line be- 
tween Maidenhead and Didcot to accommodate four 
tracks. Amongst other work it has been necessary 
to widen Brunel’s famous bridge over the Thames at 
Maidenhead. This bridge, built about forty years 
ago, consists of two main arches of brickwork in 
mortar, its general appearance being well shown in 
Fig 1, on page 406. The intrados is elliptical, the 
span being 128 ft. and the rise 23 ft. 3in. For 
many years it has formed quite a feature in the 
landscape, and though the new lines might have 
been carried over the river much more cheaply ou 
iron girders, the directors of the Great Western, 
with a public spirit and good taste that do them 
credit, decided, on the recommendation of their 





consulting engineer, Sir John Fowler, to simply 
widen the old bridge, and at the same time 
to improve its appearance by using the very 
best quality of material and workmanship. This 
widening, however, involved many difticulties. 
The bridge, being built in mortar, has settled 
somewhat, and is no longer a true ellipse in 
form. Moreover, as Mr. Rich, the resident -engi- 
neer, has pointed out to us, the abutments are of 
somewhat curious construction (see Fig. 2), as the 
thrust of the main arch does not pass directly to 
the foundation, but to a certain extent passes round 
a set of subsidiary arches formed in the abutment. 
Unfortunately these arches were not made barrel- 
shaped, and their walls being, as already stated, 
built in mortar, have yielded quite appreciably 
under the strain where the line of thrust of the 
main arch comes on them, and are distinctly 
curved there. The new work being in cement will 
probably stand the strain without yielding appre- 
ciably, but a fresh difficulty has arisen in joining 
the new work to the old. It was the wish of Mr. 
Trench, the company’s chief engineer, under whose 
direction the whole of the widening is being ac- 
complished, that the new arches should not be 
built to conform to the distorted curve of the 
old work, but should be constructed as true 
ellipses. This, however, will make a break in the 
continuity of the lining of the arch, where the old 
work has undergone deformation, and it may 
become necessary to reline the whole of the old 
arches. The old work is built in common yellow 
bricks, whereas the new is being faced with a 
remarkably fine coloured, hard, strong brick from 
the Cattybrooke Works, near Bristol. These 
bricks are pressed and exceedingly well shaped, 
indeed no brick is accepted for the facework 
unless it can show a face with unchipped edges. 
To insure the high quality of the work the rail- 
way company are acting as their own contractors, 
so far as the Maidenhead bridge is concerned, and 
every care is taken by Mr. H. Rich, who is resi- 
dent engineer for the whole of the widening, in ad- 
dition to being in charge of the work at Maiden- 
head, to insure that the workmanship shall vie with 
the quality of the materials employed. In this 
he informs us he has had considerable trouble, 
owing to the difficulty of obtaining bricklayers 
capable of executing the facework in the wished- 
for manner. The work done, however, shows that 
the care taken in this respect has been fully repaid, 
as we doubt whether any better work of its kind, 
if indeed any as good, isto be found in any country 
in the world. The whole of the brickwork is being 
executed in English bond, which, as is well known, 
is at once stronger and more difficult to execute 
properly than the more usual Flemish bond. The 
rows of headers and stretchers alternate through- 
out the work. The foundations have not as yet led 
to much difficulty, as chalk is found only a few 
feet below the river bed, and the old bridge is 
founded without piling or consolidation of the 
foundation in any way. The new work, however, 
is partly built on the footings and other projecting 
portions of the old work. It was not considered ad- 
visable to cut these footings away, and therefore it 
was very necessary that the remainder of the new 
work should rest on an exceptionally solid founda- 
tion, as any settlement might, under the peculiar 
conditions, give rise to serious cracks. or this 
reason it was decided to pile the foundations 
with 14-in. square piles, set to about 3 ft. 6 in. 
centres. The heads of these piles are cut off about 
the level of the old foundations, the water being 
excluded by close-driven sheeting; they will be 
capped with a timber flooring or grillage, as 
shown in the engravings, the void spaces being 
filled in with concrete. On this grillage will 
be laid the foundations proper. The carrying 
out of widening on both sides of the work has 
given rise to some difficulties in the matter of 
transporting material from one side to the other. 
To diminish the amount of handling of materials 
which arose from this cause and was proving very 
costly, a narrow gauge tram line has been laid 
across the river on staging alongside a second 
line of standard gauge, and through one of the 
abutment arches on the side of the river to the 
opposite side of the bridge. Two openings, each 
30 ft. in width, have to be maintained through 
the staging whilst the work is in progress, in 
order to satisfy the requirements of the Thames 
Conservancy. Both these openings have been 
provided for in the centering of one of the two 





main arches, All the staging is carried by piles 








driven into the river bed. To more fully investigate 
the equilibrium of the bridge, Mr. Rich has had an 
interesting little model. constructed of wood, the 
voussvirs being separated from each other by narrow 
strips of wood. By shifting these strips, there can 
be found, on trial, a line of resistance capable of 
balancing the various loads on the bridge. 
Leaving the bridge and proceeding westwards, 
the work in progess consists of an embankment on 
the southern side of the line, Messrs. John Mackay 
and Son being the contractors; but a short dis- 
tance beyond the station the line enters a cutting 
which is being executed by the aid of a couple of 
Ruston and Proctor’s steam navvies. hese 
navvies, it should be stated, have been found to 
work remarkably well in the high chalk banks, in 
which much of the excavation is being carried out. 
As the line passes through a somewhat populous 
country, road bridges, both under and over, 
are frequent. Practically the whole of them are of 
brick, the intrados being almost invariably elliptical 
in form, for which curve Brunel would appear to 
have had a peculiar affection. The under er Hn 
are being widened, either by means of iron girders or 
by extending the arch, the longest extension being 
over an accommodation road west of Reading Sta- 
tion, where the new arch is 128 ft. long, making 
with the previous arch quite a short tunnel. This 
great length was required to obtain room for the ex- 
tension of the new goods yard which will be of the 
most ample proportions. The over bridges are also 
in general of brick. In the deep cuttings these 
bridges have usually three arches, the side ones 
being over the slopes of the banks, whilst in other 
cases a single arch serves to carry the roadway over 
the line. erever circumstances have permitted 
these bridges have been allowed to stand, and 
the widening has been carried underneath one 
of the slope arches. This has involved the under- 
pe of the side abutment, which in some cases 
ad been carried down in this way many feet, to 
bring the foundation below the formation level of 
the new lines. In cases where the line has been 
spanned by a single arch the widening has been 
frequently effected by thickening one of the abut- 
ments to 8 ft., and turning a second arch over 
the widening. In other cases it has been con- 
sidered advisable to blow up the arches and replace 
them by iron girders. This work is done on a 
Sunday and has usually required but little break 
in the traffic ; from one and a half to two anda 
half hours being sufficient to clear the line. 

One of the deepest cuttings on the line is the 
Sonning cutting on the London side of Reading. 
This cutting is through a very treacherous clay. 
It was accordingly determined to interfere as 
little as possible with the slopes, and the widen- 
ing has therefore been effected by cutting off 
the toes of the banks and building concrete re- 
taining walls, leaving the upper portions of the 
slopes untouched. The total length of the cut- 
ting is 1? miles, but the retaining walls have only 
been built through the deeper portions of it, the 
total length of wall being seven-eighths of a mile 
on each side, or 1} miles in all. The width of 
the wall is 3 ft. at the top, and its height over 
all varies from 8 ft. 6 in. to 18 ft. 3in. The width 
of the footings ranges from 6 ft. 10in. to 8 ft. 
4 in. according to the height. The outer face of 
the wall is built with a batter, but the rear face 
is vertical. The contractors, Messrs. Lucas and 
Aird, have supplied us with the photograph of the 
cutting which we reproduce on page 410, and 
which shows the progress of the work very clearly. 
The widening, it will be seen, is being carried out 
on both sides of the existing line. This has ren- 
dered the work somewhat more difficult, as the 
materials for the concrete, &c., are brought up to 
the works on one side only and have then to be trans- 
ferred totheother. To facilitate this, Mr. Herbert 
Ashley, who is in charge of the works for the con- 
tractors, has constructed a couple of travelling 
bridges, or cranes, one of which is shown in the 
engraving, which span the cutting from side to side 
and greatly facilitate the work of transfer. The 
iron-arched bridge, which is also shown in the 
background, carries the Bath Road over the cutting. 
It will be noticed that each line of track shows 
three rails, which is due to the fact that the rail- 
way was originally constructed on the broad gauge, 
but a third line has been added since to accom- 
modate narrow gauge cars. 

Near the Reading end of the cutting is a brick 
bridge carrying the line over the River Kennet. 





Reading Station itself is to be reconstructed, 
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the river. Asin other cases, the work is being 
carried out in brick. Moulsford bridge, like that 
at Gathampton, isa brick-arched structure spanning 
the Thames. The bridge is, however, remarkable 
for its great skew, the span being 87 ft. on the 
skew, and only 62 ft. on the square. The rise is 
22 ft. The arches are four in number, and the 
river piers are founded on the chalk, cofferdams of 
sheet piling being used to put them in. 








THE PENNSYLVANIA RAILROAD 
COMPANY’S TERMINUS AT JERSEY CITY. 

Tue Pennsylvania Railroad Company has always 
been recognised as the most enterprising in America, 
and it undoubtedly controls one of the best railways 
in the world. As regards track (in the improvement of 
which very large sums have been expended), equip- 
ment, and organisation, it leaves nothing to be desired, 
and in almost all points sets an example for imitation 
to other American railways. One of its recent and 
important works has been the construction of an 
elevated railroad in Jersey City and the erection of 
a great terminal passenger station there. We shall 
publish particulars of the former at an early date, and 
on pages 402 and 403 we give illustrations of the 
splendid station roof only just completed by the 
Pencoyd Iron Works Company, of Philadelphia. The 
train shed accommodates twelve tracks. The total 
span is 256 ft., and the total length out to out of iron- 
work, is 653 ft. 6 in. 

The trusses are arranged in pairs (see plan, Fig. 3) ; 
the trusses in each pair being 14 ft. 6 in. apart from 
centre tocentre. They are braced with lateral bracing 
on the line of the upper chords, and transverse bracing 
attached to the radial struts at each panel point. Two 
— of trusses are alternately connected and braced 

y lateral rods (the purlins forming the struts) into 
separate independent sections ; provisions having been 
made in one side of the connections between each bent 
for expansion. 

The roof covering, which consists of tin sheeting 
laid on 1-in. boards, is carried by wooden joists, 3 in. 
by 10 in., about 2 ft. apart. The roof joists rest on 
purlins consisting of lattice girders riveted to the 
radial struts of roof trusses, except at the expansion 

oints, where they are bolted ; sufficient play having 

»een allowed in the connection holes for variations in 
temperature. 

The long purlins are stiffened against sagging or de- 
flection sideways, at two intermediate points by lattice 
struts, parallel to the arched top chords of the roof 
trusses. The skylights rest on 6-in. Z-iron purlins, 
4 ft. apart. Each roof truss forms a three-hinged 
arch, with a tie-bar connecting the lower pin joints, 
one end being anchored to the masonry, and the other 
end resting ona roller shoe. This tie-bar is composed 
of a 12-in. I-beam (1001b. per yard), which is embedded 
in a mixture of tar and asphalt in a wooden box in 
the ground below the tracks, ‘The shape of the arches 
for the intermediate trusses was designed so that the 
centre line of all the lines of pressure for the various 
cases of loading assumed in the calculations would 
come as near as possible to the neutral axis of the 
lower chord or arch. Hence the strains are not divided 
equally between the upper and lower chords of the 
arch; but the lower chord will receive the greater 
strains and larger sectional areas. 

The end trusses carry an iron framework, which 
extends to about 23 ft. above the rails (see Figs. 1, 4, 
and 5), This framework holds sash lights forming the 
covering of the gable ends. On account of the additional 
dead load and the smaller proportion of live load which 
comes upon the end trusses as compared with the inter- 
mediate trusses, the centre line of pressure is so dif- 
ferent from the former one, that better results could 
be obtained by placing the tie-bar above the ground, 
using the lower horizontal member of the iron frame- 
work forming the gable end fer the purpose. The end 
trusses were therefore calculated as an arch with the 
tie or horizontal chord as described above. 

In order to stiffen the gable end against wind pressure, 
a horizontal wind truss, Fig. 5, is provided a lying 
in the plane of the second horizontal member ; one 
flange bein a iy by the framework in the gable 
end, while the other flange is supported by suspenders 
from the adjoining truss. The vertical members of 
the framework in the end truss are braced to the sus- 
penders of the adjoining truss to stiffen the former 
against wind pressure. The horizontal wind truss is 
connected to the roof trusses by a sliding joint, so that 
the function of the tie, which is a separate member, 
may not be disturbed. Attention should be called to 
the fact that as one end of each roof truss is fixed, and 
the other end rests on rollers, the horizontal reaction 
on supports of end trusses can only be resisted by the 
fixed end. The strains will, therefore, be different if 
the wind blows against the side of the fixed end than if 
it blows against the side of the roller end, in which case 
the greatest strains have been considered and the sec- 
tions made symmetrical for both halves of the trusses. 
In proportioning the members of the structure no 





account has been taken of the reversal of strains, but 
the same were proportioned for that strain which 
would require the largest sectional area. The con- 
nections, however, were proportioned for the sum of 
the maximum strains in tension and compression. The 
total weight of the structural ironwork in the train 
shed is 4,668,000 lb. 

Of our illustrations, Fig. 1 is a half end elevation, 
and half transverse section of the roof; Fig. 2 is a 
partial longitudinal section ; and Fig. 3 a plantoa 
smaller scale, showing the lines of bracing. Fig. 4 is 
a section of the gable end showing the vertical wind 
bracing, and Fig. 5 is a plan of the horizontal wind 
bracing. Fig. 6is an enlarged section of half the roof, 
and shows the tie connecting the bedplates of the main 
principals ; Figs. 22 and 23 are enlarged views of the 
fixed and moving bedplates. Fig. 7 is an enlarged 
longitudinal section through one pair of braced prin- 
cipals. Figs. 9 to 12 are sections of the principals and 
pinion connections. Figs. 13 to 21 are enlarged views 
of various joints, each joint being lettered for identifi- 
cation. 








THE PROPOSED NEW RAILWAY TO 
LONDON. 

THE miscellaneous evidence—coal, timber, agricul- 
tural, and industrial generally—in support of this Bill 
having been completed the Select Committee of the 
House of Commons, of which Sir R. Paget is chairman, 
proceeded to consider the engineering aspects of the 
case. 

Mr. Charles Liddell, C.E., in the course of examina- 
tion by Mr. Worster-Taylor for the promoters (the 
Manchester, Sheffield, and Lincolnshire Railway Com- 

any) stated that he had laid out this proposed new 
ine, as be had laid out that of last year, and he was 
at the present time constructing the line for the same 
company from Beighton to Annesley, and also the 
loop from Staveley through Chesterfield to Holmwood. 
As engineer to the Metropolitan Railway Company he 
was likewise engaged in completing the line from 
Chalfont St. Giles to Aylesbury, and Ie claimed to be 
familiar with the country at both ends of the pro- 
posed line. Describing the new line as now laid down, 
Mr. Liddell explained that beginning at Annesley, by 
a junction with the authorised line of the promoters, 
now under construction, they ran eastward of the 
Midland Mansfield line and the Great Northern 
Newstead line, crossing these at Limby in a way to 
which the two companies entirely assented. Then 
they ran to the west of those lines three or four miles, 
and at the west of Hucknall Torkard again crossing 
the Midland and Great Northern Derby line, and so to 
the suburbs of Nottingham. This was a deviation of 
last year’s plan to meet certain objections of the Mid- 
land Company as to where their line was crossed. So 
far, he continued, there were no engineering difficulties 
until they got to Quainton-road ; except with regard to 
Nottingham and Leicester, there was nothing except 
that the works were in parts very heavy. From the 
suburbs they passed through Nottingham in tunnel up 
to the centre of the town, which was at a low level 
comparatively. That part of the town was cut out for a 
passenger station. ‘hen from the proposed station 
southwards they went in covered way or tunnel out to 
the low ground near tothe Midland Station. That was 
all in hard sandstone rock free from water. Their pro- 
posed station was in the centre of the town ; the cor- 
poration had agreed to the way in which they passed 
through the town, and by alterations since last year 
they had satisfied the Midland Company in every way, 
and would in no way interfere with their line or with 
the traffic to their station. They had a bridge over 
the Trent, and spans of which would be ample; that 
had been agreed to by the corporation, and the centre 
of the line had been raised a little to cross the boule- 
vard running by the side of the Trent. From Notting 
ham they passed through Gotham and Leake to Lough- 
borough, where they had made a deviation to avoid 
Mr. Ratcliffe’s property, and at the same time by 
means of that deviation, although it made the line 
about fifteen chains longer, they avoided a tunnel. 
Then at Loughborough they now got to the east 
side of the town, where they would have their 
station. The new situation had been agreed to 
by the town, and they had also been able to provide 
satisfactorily for floods. Observing that they had 
in laying out the line tried to get the straightest 
and best line, and that the people on both sides were 
thoroughly satisfied, Mr. Liddell mentioned that 
between Loughborough and Leicester the line had 
been slightly altered. For instance, having got the 
consent of the Leicester Corporation to crossing their 
reservoir at a differént point, they were now able to 
go by the back of Lord Lanesborough’s house instead 
ofthe front, to which he had objected. From Swith- 
land they ran straight to Birstall to Leicester, instead 
of going toa place called Anstey. The line through 
Leicester entered at the north end and passed 
by almost a straight line through the town to 
West Bridge— where they were almost at the 
same point as in last year’s plans. From that 





point southwards the line was unchanged ; it went far 
ast Lutterworth, through anumber of villages to 
ugby, and there crossed the London and North- 
Western line in the same way as was previously pro- 
posed. The station os at Rugby was a con- 
venient one, and although it was some distance 
from the centre of the town, it was as convenient 
as practicable, and quite as near as the present Lon- 
don and North-Western Station. From Rugby to 
Quainton-road the line passed through a country which 
had no north and south railway accommodation, 
such as had long been wanted. The next witness ex- 
lained that falling from north to south to Notting- 
am the gradient was1 in 132, and in the opposite 
direction the worst gradient was 1 in 332. From 
Nottingham to Quainton-road the worst gradient was 
1 in 172 all through either way. Taking it as 
an average line, it was a heavyish line altogether. 
The crossings of all the railways made it somewhat 
difficult, and made it expensive ; but of course it was 
desirable to go to some reasonable expense in order to 
et a thoroughly workable line, with good gradients, 
he total estimate for the line from Annesley to 
Quainton-road, a distance of 91 miles odd, was 
3,625,174/. There was another mile and a half of 
short branches, which would make the distance 93 
miles, and he understood the cost would be about 
37,000. a mile. The total estimate included the costly 
works which were necessarily involved in passing 
through, and giving proper accommodation to, such 
centres as Leicester and Nottingham. It included, in 
fact, the works, the land, and the buildings—the 
costly stations in Leicester and Nottingham, and so 
on. If these were eliminated the cost would be very 
reasonable as to all the rest, and considering that the 
line passed through two such large towns as Leicester 
and Nottingham 37,000/. a mile was a moderate sum 
to spend, 

Coming nearer to London Mr, Liddell explained that 
when they reached the Metropolitan Railway, they 
had an existing line, so that no expenditure for works 
or land was involved ; but they came upon land again 
for the construction of works at the West Hampstead 
Station. The line there was a widening of the Metro- 
politan Railway for about 1 mile 6 furlongs and 9 
chains. The West Hampstead junction started at 
Willesden where the Metropolitan Company had a 
large quantity of Jand, and was simply a widening of 
the Metropolitan line up to Finchley-road, to allow 
of the local traffic passing alcng the Metropolitan 
line free of the trains of the new Manchester, Sheffield, 
and Lincolnshire line. That was all above ground— 
it was merely the widening of a viaduct. They pro- 
posed to lay two lines alongside the existing two lines 
of the Metropolitan Railway, and the latter company 
had land available for the purpose. It would, in fact, 
be possible in the future to have four lines of the Man- 
chester, Sheffield, and Lincolnshire Railway in addi- 
tion to the two Metropolitan lines, and thus they 
could amply provide for through and local traffic of all 
kinds, both passengers and goods. 

The line starting at West Hampstead ran down to 
the Marylebone-road, with a branch to Edgeware- 
road. It ran close to the existing Metropolitan Rail- 
way; as soon as it passed Broadhurst Gardens it 
diverged from the Metropolitan, and then it came 
down again at the lower end towards Lord’s Ground. 
From Broadhurst Gardens, through which the line 
was in open cutting, down to St. John’s Wood-road, 
it was in cut and cover, except where it crossed the 
London and North-Western Railway at Loudoun-road, 
and at Wellington-place, just north of Lord’s. It 
came out of the covered way under Lord’s, and the 
eight or nine lines which would have to be laid there 
would be brought together at the mouth of the tunnel 
into four lines, and that part was to be kept open 
where they converged. As to the proposed method 
of working, Mr. Liddell explained that they 
would carry out the work by means of a head- 
ing driven right through. They proposed to have 
four single-arched tunnels, and the tunnelling would 
be done in the ordinary way, with short lengths and 
steel bars. The covered way would be done in the 
ordinary way by cutting open. The gradients, Mr. 
Liddell added, were good. They were pretty much the 
same as those of the Metropolitan Railway from the 
West-end station to the London and North-Western 
Railway—1 in 100. From the North-Western station 
to St. John’s Wood-road there was a gradient of 1 in 
213 nearly all the way, and then there was a piece of 
level which ran right away into thestation. The curves 
also were good, but there was one at Broadhurst 
Gardens, which was rather asharp curve. The curves 
were good’ working curves, twenty-three chains 
radius. Having given details of cost respecting the 
several sections of the line, Mr. Liddell stated that 
Alpha-road, Marylebone, which might be considered a 
quiet road, would be absorbed and replaced by 
another road, and a road would he made from Alpha- 
road down to Marylebone-road, 50 ft. wide, to keep 
up a good communication north and south, the road 
along Lisson-grove not being very good. For the pur- 
pose of getting to the station, for goods or passengers, 
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they would provide a roadway of 50 ft. all along the 
station. The goods would chiefly go along Lisson- 
grove, the entrance to the station being there, but 
there would be a branch road to bring the coal 
up near to Edgware-road, passing under land 
which had been taken for a coal station. 

Mr. Lidde!l was cross-examined at some length by 
Mr. Cripps, Q.C., Mr. Bidder, Q.C., and other counsel, 
mainly on the question of approaches, displacement of 
present occupiers of houses to be pulled down, storage 
of coal, marshalling of wagons, and so on ; and he was 
briefly re-examined by Mr. Worsley Taylor, Q.C. His 
examination and cross-examination occupied a whole 
sitting of the Committee. 

Sir Charles Douglas Fox, Sir Frederick Bramwell, 
and Sir George Bruce were examined for the Bill on 
engineering and constructive considerations, all speak- 
ing strongly in favour of the scheme in regard to 
route, curves, gradients, approaches, site of station, 
and general advantage to the country affected, and to 
London. Mr. Alexander Rose Stenning, architect and 
surveyor; Mr. Alexander Dunlop, surveyor and land 
valuer ; were also called in support of the proposal. 
Mr. John Bell, general manager of the Metropolitan 
Railway Company, on the part and by the direction 
of his directors, informed the Committee that they con- 
sidered that the proposed railway would not only be 
of great public advantage, but would render their 
country extensions more valuable and more useful to 
the public than they were at present. Sir Myles 
Fenton, general manager of the South-Eastern Rail- 
way, being also examined, expressed the opinion that 
the proposed central station had been laid out with 
great skill, and was well adapted for dealing with the 
traffic of a main trunk line coming into the heart of 
London. He entered, further, into particulars respect- 
ing the proposed working arrangements between his 
company and the Manchester, Sheffield, and Lincoln- 
shire, if the new line was made, especially with regard 
to communication through to the south and to the 
Continent. 

The Leicester County Council, Lord Lanesborough, 
and some other petitioners, have withdrawn their 
opposition after making satisfactory arrangements 
with the promoters ; but on the other hand, a letter 
has been addressed to the Committee and to the re- 
spective parties from the office of Woods and Forests, 
stating that in view of that department the interests 
of the Crown will be prejudicially affected by the Bill. 
The office has been invited to send witnesses to the 
Committee, but this notification tends rather to compli- 
cate the inquiry which, so far, has progressed smoothly 
and well. 





LovcuBoroucH SewacGE Disposat.—The borough sur- 
veyor of Loughborough, Mr. A. W. Cross, has drawn out 
a scheme for the sewage disposal of Loughborough. The 
population of Loughborough is about 18,000. A provi- 
sional agreement ine been signed for the purchase cof 
33 acres of land. It is proposed to pump the sewage and 
treat it by chemical —— in tanks followed by 
filtration through ol There will be three precipitation 
tanks of a total capacity of 600,000 gallons. There will 
be a storage tank for night sewage, and buildings for 
pumping and mixing machinery. The dry ash refuse 
from the town will be carted to the works and utilised in 
“forced draught” destructors for the production of 
steam for pumping the sewage. About half the land will 
be laid out with carriers and under-drainage for land fil- 
tration. The sewage will be brought to the site through 
21 in. and 24 in. iron intercepting outfalls, the sewers 
being laid about 8 ft. below subsoil water-level. The 
town council have decided to borrow 20,0007. The council 
have engaged Mr. W. H. Radford, of Nottingham, 
to act as consulting engineer throughout the preparation 
of the plans and the execution of the work, and various 
amendments and alterations suggested by him have been 
incorporated in the scheme. 





Cuicaco Exurpition.—The Electrical Committee ap- 
inted by the Royal Commission for the Chicago Exhi- 
ition met on Monday, the 28th inst., when there were 
resent: Mr. W. H. Preece, F.R.S. (Chairman) ; Sir 
*, Abel, K.C.B., D.C.L., D.Sc., F.R.S. ; Professor W. 
Grylls Adams, M.A., D.Sc., F.R.S. ; Major-General E. R. 
Festing, F.R.S. ; Professor George Forbes, M.A., F.R.S.; 
Professor David E. Hughes, F.R.S.; Professor John 
Perry, D.Sc., F.R.S. ; Mr. Alexander Siemens ; Mr. C. 
E. § oletti; Major-General C. E. Webber, C.B. ; 
Mr. Peter W. Willans; Mr. James Wimshurst; with 
Sir Henry Trueman Wood, Secretary to the Royal Com- 
mission. The Chairman reported that he had received 
information from Chicago that one of the engineers of the 
electrical staff of the Exhibition was about to be sent 
over to this country to confer with the committee on the 
question of arranging for some portion of the Exhibition 
to be lighted by European firms. It was agreed to post- 
pone the consideration of this question pending the 
arrival of the gentleman in question. The Chairman also 
informed the committee that there was every prospect of 
the electrical industries of this country being adequately 
represented. Several of the newest forms of engines and 
dynamos for electrical installations would be shown ; and 
it was probable also that arrangements would be made for 
showing a series of rooms furnished in the English style, 
sad fitted with the most recent applications of the electric 
ight, 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on March 
25, Professor S. P. Thompson, vice-president, in the 
chair, Miss L. E. Walter was elected a member of the 
Society. 

‘*.A Note on the Electromotive Forces of Gold and Plati- 
num Cells” was rofessor S. Herroun. 


Modern text-books put gold before platinum in Volta’s | P® 


electro-positive series, and thus one is led to expecta 
greater evolution of heat when gold combines with, say, 
chlorine. than when platinum does so. This, however, is 
not the case, for Julius Thomsen gives for the heat of 
formation of platinic chloride a value considerably greater 
than that for auric chloride. Gold should, theretore, 
electro-negative to | agp The few experimenters 
who have tested such cells arrived at different conclu- 
sions, hence the author took up the subject, and exa- 
mined parr | the electromotive forces of zinc- 
platinum and zinc-gold cells, the metals being immersed 
in solutions of their chlorides of equal molecular strength. 
Instead of platinic chlorine, a solution of sodio-platinic 
chloride was employed. From Thomson’s_ thermo- 
chemical data, the electromotive force of such a zinc- 
platinum cell should be 1.548 volts, whilst experiments 
gave values between 1.70 and 1.473, according to the pre- 
vious history of the cell. Theaverage electromotive force 
was about 1.525. Allowing the cell to send a current 
reduced the electromotive force considerably, but it partly 
recovered on standing. mnewing the sodio-platinic 
chloride reproduced the high initial electromotive force 
of 1.7 volts. This high value and the uncertainty of the 
electromotive force after sending a current, the author 
believed due to dissolved oxygen. Zinc-gold cells, the 
metals being immersed in solutions of their chlorides, gave 
more constant results, the maximum being 1.855, pe the 
minimum 1.834 volts, whereas from thermo-chemical data 
the electromotive force should be 2.044. On replacing a 
ay — by a platinum one, the electromotive force fell 
to 1.7 

Other experiments showed that gold is slightly electro- 
positive to platinum in water or dilute HCl, but in aqua 
regia the positions are reversed. 

Professor Ayrton said the experimental electromotive 
forces were fairly close to the theoretical values, and 
thought the differences might arise frotn occlusion of 
gases, which, although not taken into account in the 
thermo-chemical experiments, might have considerable 
effect on the electrical values. Platinum especially had 
remarkable occluding properties. 

Mr. Enright pointed out that if any gases were disen- 
gaged by the reactions in the cells, their thermal values 
must be allowed for. 

The Chairman (Dr. Thompson) believed that some dis- 
crepancy between the calculated and observed values of 
the electromotive forces might be due to the calculations 
only being carried to the first degree of approximation. 
The complete expression contained, amongst others, a 
term depending on the temperature cv-efficient of the 
cell, On the subject of variation of the sign of electromo- 
tive force with the strength of solutions, he said he had 
observed similar effects with cyanide solutions. 

Dr. Herroun, in reply, said care was taken to expel as 
much of the occluded gas as possible before using the 
and no gases were formed in the reactions. To 

tr. Thompson he pointed out that Clark’s cell had an 
electromotive force greater than that calculated from 
thermo-chemical data, hence the temperature coefficient 
ought to be positive, but as a matter of fact it is negative. 
The discrepancy between the calculated electromotive 
force and the observed, he believed due to inaccurate 
determinations of the thermo-chemical constants of 
mercury salts, 

A ‘‘ New Instrument for showing the Effects of Persis- 
tence of Vision” was exhibited and described by Mr. E 
Stuart Bruce, M.A. The instrument, which the author 

Is an ‘‘aerial Lae pes consists of a narrow 
wooden lath mounted on a whirling machine so as to be 
rotated rapidly in its own plane. The lath is tinted 
grey in the centre and shades off to white at the ends. 

en rotated rapidly it presents the appearance of a 
nearly uniform screen or disc, owing to persistence of 
impression. Ordinary lantern slides are projected on 
this aerial screen with remarkable effect, for the pictures 
appeared suspended in mid air. The author explained 
that the object of beers | the lath near the middle 
was to give a more uniform illumination to the picture or 
disc. On covering upthe centre portion of the lath with 
white paper, the middle of a picture projected on it was 
much more strongly illuminated than the edges. 

Mr. Blakesley pointed out that the effect produced by 
darkening the centre of the lath might be attained by 
painting white sectors on a black lath. 

A pone on ‘‘ Some Electrical Instruments” was read by 
Mr. R. W. Paul, and the apparatus exhibited. He first 
described a new form of standard ohm, the distinguish- 
ing feature of which is that the wire is wound in one flat 
spiral and contained between two thin brass plates. The 
whole of the wire is thus practically at the same level in 
the water bath, and therefore will be more likely to be at 
uniform temperature throughout than coils having con- 
siderable vertical depth. A thermometer passing down 
the central tube has its bulb on the same level as the 
wire, and another thermometer placed in the water bath 
at the same level serves to check the uniformity of tem- 
perature. In order that the width of the coil may not 

revent convection currents in the bath, the screws which 

x the two brass plates together have large holes through 
them. Dr. Fleming’s suggestion of forming the upper 
ebonite insulator into an oil cup bas also been carried out. 

A new form of Wheatstone bridge was next shown 
possessing all the advantages of the dial pattern combin 
with great facilities for cleaning. There are four resist- 
ances in each proportional arm, and the adjustable arm 








has four sets of coils, units, tens, hundreds and thousands, 
each set consisting of ten equal coils. The ends of each 
coil are connec to brass sockets fixed about an inch 
apart on the ebonite top. Successive coils are put in cir- 
cuit by placing a plug attached to a flexible cord in the 
equied socket. Special contact bars are provided 
whereby two or more coils of any set of ten may be put in 
rallel arc, so as to get accurate resistance of large carry- 
ing capacity. These bars are also useful for obtaining 
— ratios between two resistances, a point of consider- 
able importance in the testing of large resistances. 
Amongst the advantages claimed are, better insulation, 
avoidance of surface leakage by providing ample facilities 


be | for cleaning, small block error which is constant and 


easily measured, and no loose plugs required. Kach set 
of ten coils may be used as separate circuits. By means 
of two travelling terminals the box may also be used as a 
potentiometer reading to 1 part in 10,000. 

A reflecting galvanometer with several improvements 
was then exhibited and described. The coil is supported 
on an ebonite pillar fixed to a tripod, below the centre of 
which controlling magnets on the Siemens principle are 
pivoted. The pillar gives good insulation from earth, and 
the adjustment of the control can be made without setting 
the needle in vibration. The two halves of the coil are 
wound according to Sir W. Thomson’s law, and fixed in 
ebonite boxes turned to fit them. They are thus kept 
permanently in sha The ebonite boxes are inter- 
changeable, so that either high or low resistance coils can 

used in the same stand. The coils have separate 
terminals, and can therefore be used in series or parallel 
or differentially. The mirror is placed in a metal box 
below thecoils. When intended for an astatic instrument, 
magnets are put behind the mirror, and the metal box 
serves to damp the vibrations. For ballistic work the 
mirror has no magnets on it, and the es may be 
regulated by sliding in or out a plug which carries the 
window of the mirror box. 

Mr. Swinburne inquired whether the plan of using two 
vertical magnets to form an astatic system had been 
tried, and with what result. Healso asked if dial bridges 
made with switches, instead of plugs, would not be advan- 
tageous. 

r. Sumpner said vertical needles had been used at the 
Central Institution and found satisfactory. 

Mr. A. P. Trotter wished to know whether there was 
any very great advantage in designing galvanometers with 
a minimum amount of wire. A galvanometer was often 
required for many different purposes, and it did not follow 
that one with a mininum amount of wire was the best 
all-round instrument, 

Mr. C. W. S. Crawley made inquiries as to the magni- 
tude of the block error in the form of Wheatstone bridge 
shown, for he thought the flexible cords would make it 
considerable. In reply to Mr. Swinburne he said he had 
— the variations in switch bridges greater than in 
plugs. 

Professor S. P. Thompson thought it was not generally 
known that the best shape of galvanometer coil depended 
on whether the instrument was to be used as an ammeter 
or voltmeter. The shape determined by Sir W. Thomson 
was a voltmeter coil; that for an ammeter was much 
shorter axially. 

fr. Paul, in reply, said he used one or other shape of 
coil according to the use for which the galvanometer 
was intended. The block error in the Wheatstone bridge 
was very small, and quite negligible for most purposes. 
When very great accuracy was required, the error being 
constant was easily measured and allowed for. 





TELEGRAPHY IN THE Nortu Paciric.—Surveys have 
been completed fora submarine cable from San Francisco 
to the Hawaiian Islands. Volcanic shoals were met with, 
but it is believed that they can be avoided with little 
diversion from the gereral line. 





PropuctTion oF MANUFACTURED IRON IN BrivTarn.— 
Mr. J. S. Jeans, secretary of the British Iron Trade 
Association, has issued complete returns of the production 
of manufactured iron in Britain, from which we learn 
that the total production of puddied bars was 1,733,902 
tons, a decrease of 189,319 tons, or 11 per cent. South 
Staffordshire and Worcestershire produced nearly a third 
of the total, or 503,083 tons, showing a decrease of 6.2 per 
cent. ; Cleveland, with a total of 353,831 tons, has a de- 
crease of 18.7 per cent.; Scotland a total of 217,460 tons, 
or 15.3 per cent. decrease; Lancashire 212,844 tons, a de- 
crease of 1.8 per cent. ; South Wales shows the largest 
decrease, having made 36,863 tons, 63 per cent. less; 
Yorkshire produced 142,666 tons, or 7.4 per cent. less. 
North Staffordshire shows practically no change (170,425 
tons), whilé Shropshire adds a fifth, making its total 33,250 
tons, and Derbyshire has increased its total slightly to 
45,346 tons. As regards bar iron Scotland and Yorkshire 
have decided increases, the total in the former case being 
119,512 tons, and in the latter 80,348 tons. Excepting in 
the case of Lancashire the decreases are not remarkable. 
In ship-plates there is a large falling off in Cleveland, as 
was to be expected in consequence of the dullness in the 
shipbuilding industry. In boiler plates and angles there is 
a good increasein the principal districts; strips, hoops, and 
wire rods show a falling off ; tees a very decided decrease, 

rticularly in Scotland, where the decrease is given as 
con 21,920 tons to 655 tons. While Scotland has nearly 
doubled the output of rails, Cleveland has halved its 
product, South Wales instead of producing 1038 tons has 
an output of only 84 tons. The totals of these various 
products, for Cleveland is 301,147 tons, a decrease of 
70,000 tons, or about 18.8 per cent. ; Lancashire 204,210 
tons, a decrease equal to 8.2 per cent. ; Scotland 180,332 
tons, a decrease of 8.8 per cent.; Yorkshire 116,296 tons, 
an increase of 25 per cent. The total for South Wales 
is 34,907 tons, a decrease of 35 per cent, 
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Steaming of ‘‘ Fiirst Bismarck,’ 1891. 























ae 
: Duration of | Actual Time |, | $ 
Sailingsfrom | Voyage, Ham- | taken, South- Pa us| eo 
Hamburg. burg to New | ampton to New |& 26| $3 
ork, York. 2nd) =e 
< = 
days hr. min.idays hr. min.! knots! sea 
miles 
Westward Voyages. 
May 8 a? Be 6 14 15 |19.05 3496 
June 6 -| 8 2 33 7 5 0 17.05 | 3498 
July 3 a? 2 6 15 381 19.19 | 3469 
o» Bb i. . i ook ee | 6 21 10 18.43 | 3455 
August 28 -| 7. 22 40 7 0 30 18.07 | 3455 
September 25 ..| 7 23 8 7 1 18 | 18.03} 3460 
October 28 ..| 7 17° 18 6 18 54 | 18.63! 3448 
Eastward Voyages. 
From New New York to New Yorkto | | 
York. Hamburg. | Southampton. | | 
May 21 .. ot 9 62 | 6 18 19.78 3524 
June 18 a te. Be ie eB 3 19.52 3475 
July16 .. * ‘| 7 #10 Sf 8 2 0 19.41 3464 
August 13 <a 2 oe 2 6 15 47 19.08 | 3458 
September 10 ; BP Bi 2 eB 19.41 | 3458 
October 8 7 18 38 6 17 42 18.90 3459 
November 5 7 #18 35 6 22 19 | 18.30 3452 


with two pole masts without yards; carries twelve 
large lifeboats of steel and a boat of wood for ship’s 
service. All boats are fitted 7 ft. above promenade 
deck. The vessel is provided with large fresh-water 
compartments, provision and ice-rooms. Steering, 
windlass, winches, capstans, &c., are worked by steam. 
All other arrangements are as usually found on first- 
class passenger steamers. As we intend giving further 
illustrations of the engines we shall defer our reference 
to these, 
(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 26, 1892, 
RAILMAKERS have recently begun a quiet and 
vigorous canvas of western and southern railroad com- 
panies in order to secure a sufficient supply of busi- 
ness, but their efforts up to to-day have not been 
attended with expected success, Railway managers 
do not care to buy rails before they are actually 
needed. Where 1000 to 3000 ton lots were formerly 
bought, we now hear of orders for 500 tons. Prices 
are strong at 30 dols. at Pennsylvania mills. Orders 
last week foot up about 15,000 tons so far as heard. 
Steel billets are in very active demand here at Pitts- 
burg and Wheeling, and it is probable, so manufac- 
turers say, that large orders will be placed for deli- 
very of billets during the next three or four months. 
Merchant steel mills throughout the country are doing 
a good business ; merchantiron mills are complainin 
of poor business and low prices. Boiler plate an 
bridge iron are in active demand at all points, but 
orders for structural material are light, outside of a 
few large engineering requirements that have recently 
been placed. 





THE COLUMBIAN EXPOSITION. 
To THE Epitor oF ENGINEERING. 

Sin, —The letter of Sir Henry Wood in your last issue 
contains many important statements which call for 
careful consideration, since they may be regarded as the 
first public utterance of the Royal Commission, of which 
he is the secretary. The Exhibition to be held at Chicago 
next year, ostensibly to celebrate the fourth centenary of 
Columbus, will be in reality a great commercial battle- 
field, in which the hosts of the United States, of Ger- 
many, and of England, will be drawn up to struggle for 
supremacy in the markets of the world. I set down 
England last, for the small encouragement given to her 
manufacturers by the Government, from the first ; the 
ignorance and indifference of her industrials; and 
the absence of effort made to enlighten the public 
on the real nature and scope of the Exhibition, have com- 
bined to place this country, a‘ the eleventh hour, in what 
appears to be a hopeless minority. That Germany under- 
stands the situation, and intends to take advantage of it, 
is evident from the fact that a grant of 100,000/. is pass- 
ing the Chambers, and that a very large number of 
applications for space have been made by German indus- 
trials. It is serious to know that Great Britain will be 
unrepresented by omnes and engineering exhibits. 
She made a very respectable show at Philadelphia in 
1876, when competition was less severe than it is now. Is 
the Engineering Committee appointed by the Royal 
Commission to look after this part of the work, only an 
honorary or an active body? 7 seems to me that much 
blame will be thrown upon them hereafter for this defi- 
ooo. whether they deserve it cr not. If 1 recollect 
rightly 40,000 square feet of s was allotted to Great 
Britain in the Machinery Hall, 25,000 square feet in the 
Mining Building, and 25,000 square feet in the Agricul- 
tural Building. In neither of these latter can we expect 
to make any aoe ad worthy of the name. Admitting 
Sir Henry Wood’s somewhat surprising allowance of 
60 per cent. for passages, the net space in these buildings 
would amount to about 30,000 square feet. In the Indus- 
trial Building we have 120,000 square feet gross, or on the 
same basis 40,000 square feet net. In the Electrical 
Building 20,000 square feet gross, or say 7000 equare feet 
net; There remains several other buildings, those of 





Transportation, Horticulture, and Fisheries, which may be 
thrown out of account ; and the Fine Arts and Women’s 
Buildings, which will doubtless contain fairly good ex- 
hibits. The allotment therefore would stand thus: 


Gross Space. Net Space. 
sq. ft. sq. ft. 


1. Industrial Building ... 120,000 40,000 


2. Machinery Hall nal 40,000 14,000 
3. Agricultural ... ee 25,000 8,300 
4, Mining geet. a 25,000 8,300 
5. Electricity Building ... 20,000 6,600 





230,000 77,200 

I suppose that some further deductions must be made 
from the above as Sir Henry Wood gives 70,000 square 
feet as the total net space available; we may fairly 
assume that special arrangements will be made for the 
colonies, and that the whole of this space will be occupied 
or reserved for Great Britain. We are told that there 
are 286 exhibitors at present, each of whom will occupy 
an average space of 150 square feet, or 42,900 square feet 
in all. Assuming that a ——® taken of the official 
sanction (see page 896 of the iety of Arts Journal, 
vol. xxxix.) to place all British exhibits (except art) in 
the Industrial space, there would be a surplus of about 
3000 square feet of exhibits to be accommodated elsewhere. 
This may be reasonably taken as approximating to the ex- 
tent of the electrical exhibit. We are told that there are 
no prospects of a machinery exhibit, and the chances for 
a display in the Agricultural and Mining Buildings must 
be equally slender. 

The only conclusion to be arrived at, therefore, is that 
the space taken already by exhibitors will fill the limited 
British allotment in the E tentelal Hall, and that unless 
suitable exhibits for the Machinery and other buildings 
can be got together to fill the various allotments in them, 
the manufacturing power of Great Britain will be repre- 
sented by less than 300 exhibitors, all of whom are not 
likely to be of the first order. However this result may 
be regarded in the United States, it cannot possibly be 
considered as satisfactory by those Englishmen who 
realise the magnitude and importance of the commercial 
issues of the Chicago Exposition of 1893. 

Yours truly, 
AN EXHIBITOR. 





To THe Epiror oF ENGINEERING. 

S1r,—I am very sorry to perceive from the letter of Sir 
Henry Trueman Wood, published by you last week, how 
poor a display Great Britain is like y to make at the 
Chicago Exhibition. According to him 42,000 square feet 
out of 70,000 ft. are already disposed of, or 58 per cent. of 
the whole. Now, from the speech of the Attorney-General 
in the House of Commons on March 17, we learn that 
282 exhibitors had applied up to that date, so that 
it seems likely that the total number, including the Post 
Office, the School Board, the Geological Survey, and 
other official bodies cannot exceed 485. Surely this isa 
very meagre display for the whole of this country, which 
as yet stands at the head of the manufacturing nations of 
the globe. If this is the best we can do for our most 
valuable customer—the one that takes one-sixth of our 
total exports—it means that British manufacturers have 
ceased to attend exhibitions, and that, rightly or wrongly, 
they have decided to do their trade in other ways, or else 
to trust to the luck which has so wonderfully befriended 
them in the past. It is surprising that Sir Henry Wood, 
who, from his position as Secretary to the Society of Arts, 
must know how important it is that we should make a 
befitting show on this occasion, should take such an 
optimistic view of the facts which his letter discloses. 
Kven granted that we shall do as well as at Paris, what of 
that? Was our display at Paris all that we could desire ? 
That it was comparatively good under the cold shade of 
Government opposition, was due to the devoted action 
of a private committee, and to the energy of Sir Polydore 
de Keyser. We should have been very indignant if we 
had been told by the foreigner that it was an adequate 
representation of our commercial position. Yet how 
are we to prevent the visitors from South America, China 
and Japan, from assuming that what they see at Chicago 
is a measure of our manufacturing capacity. They will 
not trouble to make excuses for us, and we may not have 
the opportunity of doing it for ourselves. There will be 
thousands of influential foreigners at Chicago who will 
never come to England to correct their conception of us. 

Iam much puzzled at Sir H. Wood’s assertion that 
only one-third ot the floor space is available for exhibits. 
I should have thought that one-third would have been 
ample for pas s, leaving two-thirds for allotment. 
Of course an exhibitor cannot cover his entire area with 

s, as he must have room to move himself, but he pays 
or the entire area under his control, and not merely for 
the ground that his wares and goods actually occupy. I 
should like further explanation on this point. 
Yours truly, 
MANUFAOTURER. 





To THE EprTor OF ENGINEERING. 

Srr,—Like Sir Henry Wood, but for a different reason, 
I take exception to your article on the recent meeting at 
the Mansion House. As I was present I am in a position 
to know the facts—that is as far as could be seen on the 
surface, for I do not profess to be behind thescenes. You 
criticise the action of the Chamber of Commerce in not 
passing a resolution, or in some other way obtaining a 
practical result from the meeting. If the meeting was 
really got up by the Chamber there may be some reason 
for your blame, but no one who was present could believe 
that to be the case. The members attended in large 


numbers, and listened attentively, but it was _— y 
evident that they came te hear what was sai 


by the 





officials of the Exhibition and by the members of the Com- 
mission. One could on the face of the proceedings 
that it was not that the Chamber of Commerce was 
anxious tu ‘‘ boom” the Exhibition, but that its council 
had benevolently yielded to pressure from without to do 
something, and that the members had come from curiosity. 
I perfectly admit that either a resolution ought to have 
been passed, or else the meeting should not have been 
held. One of two things must have occurred; either 
somebody blundered badly, or else the council drew the 
line at a resolution. Probably they said, ‘‘If a meeting 
at the Mansion House will do you any good, we will 
assist you so “ our name and presence, but don’t 
ask any more, e cannot undertake to commit our- 
selves further. Six months ago the case might have been 
different—but now when the time for receiving applica- 
tions is past, the device is too transparent.” If this hypo- 
thesis represents the truth (itis certainly quite consistent 
with the appearance of the meeting) it is a pity the Exhi- 
bition officials had not the perception to read between 
the lines and retire. 





Yours, 
OBSERVER. 
THE EFFICIENCY OF THE BRINE BOILER 
ENGINE. 


To THE EpiToR OF ENGINEERING. 

Str,—There are at least two objections to the rough-and- 
ready application of the simple Carnot idea to the brine 
boiler engine; namely, (a) the ordinary engine does not 
work the Carnot cycle; and (b) there is no authority for 
assuming that in a thermodynamic sense a chemical 
change is reversible. 

In respect of (a) nothing need here be said about the 
impracticability of the Carnot cycle applied to a steam 
engine. But as I pointed out in your columns under date 
April 8, 1890, the Carnot cycle is in this connection not 
uniquely the cycle of maximum economy ; and it has since 
become generally admitted that a more or less perfect 
regenerative steam cycle is not only possible, but is in 
fact actually and practically in evidence. Even admit- 
ting for a moment that the action which occurs in the 
va of the steam in a brine boiler is (thermodyna- 
mically) reversible the contrivance of a cycle of the re- 
generative kind applicable under the circumstances in 
question seems to me a problem of extreme difficulty. 
However this may be, my point is that we have to reckon 
practically with the fact that evaporation takes place in 
presence of salt whilst condensation occurs in the absence 
of salt. The practical cycle in contradistinction to the 
brine Carnot cycle is not only the more interesting, but 
as it happens is of the two the easier to deal with 
rigorously, 

The existence and state of a piece of homogeneous 
matter is completely determined by its name, mass, 
pressure, volume, and temperature. If we choose to 
consider unit mass of a certain kind of such matter it is 
found (by experiment) that pressure, volume, and tempe- 
rature are connected by a relation (more or less complex) 
which may be written, 

funotion (p, v, 7) = 0. 

The meaning of the symbols is sufficiently obvious ; and 
it is understood that within the range of experiment no 
violent chemical disruption is possible—because in that 
case, if for no other reason, the matter would cease to 
have a name as the term is usually understood. Hence, 
in general a knowledge of any two of the quantities p, v, 
T suffices to determine the third, and the corresponding 
state of the matter in —— becomes completely 
known. But for certain values of the variables the func- 
tion indicates discontinuities (more or less sharp), which 
in turn denote what we call changes of state of aggrega- 
tion. Therefore, to completely determine a mass-unit 
i en within the range of discontinuity it is abso- 
lutely necessary (supposing the discontinuity to be quite 
sharp) to separately know yp, v, 7, or at all events to 
have some information in addition to that supplied by the 
bare knowledge of any two of these quantities. Thus to 
come to the point a mass-unit of water substance, given 
that it has a certain pressure and a temperature above 
(within limits) the temperature of saturation correspond- 
ing with the pressure is uniquely determined; it is 
superheated steam. 

he intrinsic energy of the mass-unit depends alone 
upon the state; same state, same energy, same energy 
same state. Hence if the mass-unit arrives at any state 
capable of identification we may determine the variation 
of intrinsic energy from a standard state, altogether 
apart from the discussion of any particular path that may 
have been pursued ; and we may therefore eliminate the 
consideration of obscure and irreversible operations. 
Now if H denotes the heat taken in, E the energy, and w 
the external work by the jirst law, 


dH=dE+du, 


H=E-E,)+ w, 

where Ey is the energy of the original state. Let p be 
the common pressure of two boilers, one brine and the 
other fresh, and let 7, , 77 be the respective absolute tem- 
panes ; then the steam from the fresh boiler may be 

rought to p and 7» by simply superheating from 7; to Ts 
at constant py. Taking the equation last written to apply 
to the brine boiler and 

Hi=E! - El, + wl 

to the fresh superheat boiler, it appears that since the 
vapour from a brine boiler can be identified as steam-gas 
py as above its pressure and temperature, we must have 

{= E!, Farther, in each case the steam is raised at the 
same pressure, hence w=w!, Now the initial energies may 
be taken as those of the respective feeds; but these are 


or 
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equal since the condenser temperatures are equal and the 
substance condensed is always pure water: hence Kyo=E}. 
Finally therefore mane 


or the heat taken in is the same in each case. The work 
done in the brine boiler engine is 


W=E+w-(Ez +wz) 


where E; is the energy and wz is the external work of the 
exhaust. For the other case, 


WI=E+w-(E'z +w'x ) 
But since the term E+w is the same for both engines, 


since the engine operations are reversible, and since the 
condenser temperatures are equal, we must have 


Ex +wz =E!, +ul, 


W=W!; 

or the work done in the two engines is the same; and 
farther the efficiencies and the amounts of heat rejected 
must be equal in the two cases. i 

To sum up: the brine and fresh superheat engine 
cycles chosen for this example are identical as regards 
heat taken in, heat rejected, work done and efficiency ; 
but the fresh superheat cycle is reversible, and, therefore, 
the cyclical integral ane 


¥ 


whereas the brine cycle is irreversible and the cyclical 
integral 


fi - {& +f" odr_I -{" is) 
T Tf rT 7} kg 
Tf Ty 


where Ly , Ls are the respective latent heats, o is the 
specific heat of superheated steam at constant pressure, 
and c is the specific heat of pure water. 

The foregoing seems to me to amount to a proof of a 
articular case of a general proposition which has of late 
orced itself upon my mind, namely, a chemical change is 

thermodynamically irreversible. 
Yours faithfully, 
A. C. Extiort. 

University College of South Wales, Cardiff, 

March 28, 1892. 


Hence 


0; 





CYLINDER CONDENSATION. 
To THE EprToR OF ENGINEERING. 

Srr,—In reply to Mr. Adams’ letter in your issue of 
March 18, I must first of all explain, that in speaking of 
the initial condensation per stroke, I refer to the absolute 
quantity of steam condensed and not the relative quan- 
tity. The formula quoted—from Professor’s Cotterill’s 
work—by Mr. Adams, gives the ratio of steam condensed 
to dry steam, e¢.g., 

C log — 
d,/N 

To express the absolute weight condensed, this ex- 
pression must be multiplied by V/rz,, where V is the 
final volume of the steam and v, the volume oocupied by 
11b. of steam at the pressure at the moment of cut-off, 
assuming that there is no compression. 

If Mr. Adams will refer to my formula for the relative 
condensation, he will see that I make it directly propor- 
tional to the omnes ratio but also to the range of 
temperature in the cylinder, 

My conclusions have not been arrived at from any 
premises, but simply by a careful study of the most re- 
liable and consistent results; in the first place those of 
Mr. Willans. I found—much to my surprise-—that on 
plotting the number of heat units missing per stroke as 
ordinates with the ranges of temperature as abcisse, for 
aconstant speed, the resultant curve approximated toa 
straight line passing through the origin of co-ordinates, 
quite irrespective of expansion ratio. For the high- 
pressure cylinder of Mr. Willans’ compound engine the 
approximation to a an ag line was exceptionally close, 
better than for the simple engine. The obvious conclu- 
sion from this result was that in the given engine the 
absolute condensation per stroke was independent of the 
surface uncovered by the piston before cut-off. 

I then as a tentative hypothesis assumed the initial 
condensation to be proportional to the clearance surface, 
and tested this by comparing results obtained with diffe- 
rent engines. The hypothesis in question was suggested 
to me by Major English’s papers. 

I further ascertained that in Mr. Willans’ trials of a 
single engine the initial condensation was inversely pro- 


portional to Ni 

Having thus constructed a formula, I proceeded to 
calculate for various engines the value of the presumptive 
constant C from experimental data, in order to test the 
accuracy of my assumptions. For engines differing so 
widely in character as those of Mr. Willane and Major 
English, I found the values of C to be respectively 0.10 
and 0.111, while for an experimental engine of Mr. Bryan 
Donkin, with expansion ratios up to about 4—C=0.11. 

I find that Professor Cotterill’s so-called constants vary 
from 3.4 for a non-condensing Corliss engine to 5 or 6 for 
a non-condensing slide valve engine. There is no appa- 
rent reason why the character of the valve gear should 
make all this difference, and it appears to me to be pro- 
bably due to the differences in clearance surface, which 
Professor Cotterill’s formula does not take into account 
in a specific manner. 

Ina Corliss engine the surfaces inclosing the ports and 
forming part of the clearance surface are very much 
smaller than in a slide valve engine. In the latter type 








of motor the port surfaces often form nearly half of the 
whole clearance surface. 

I have at present no time to discuss the matter further, 
pa will, with your permission, return to it in a future 

etter. 

I may in conclusion remark that I have found the law 
that the initial condension (absolute) per stroke is inde- 
pendent of the expansion ratio more fully confirmed than 
any other hypothesis. 

Theconstant C in my formula represents the number 
of heat units transferred to the metal of the cylinder per 
square foot of clearance surface at a speed of one revolu- 
tion per second for a range of 1 deg. (Fahr.) of tempera- 
ture. 

It does not necessarily follow that because the con- 
densation is proportional to the range of temperature, 
therefore the temperature of the metal really varies 
through this range. It merely indicates that the range 
of temperature of the metal is proportional to the range 
of temperature of the steam. 

Yours, &c., 
G. R. BopMEr. 

30, Walbrook, E.C., March 24, 1892. 





SMALL CIRCULAR SAWS FOR CUTTING 
METAL. 
To THE EpiTor oF ENGINEERING. 

Srr,—We are in want of a large quantity of small cir- 
cular saws about 13 in. in diameter. I have tried to find 
out the maker of them but have not been successful (I 
believe they are made by a French or German firm). 

Can you give us any information on the subject ? 

Yours truly, 
J. W. K. 





HEATING FEED WATER. 
To THE EpitTor oF ENGINEERING. 

S1rr,—The following problem is one which if any of 
your readers will solve (or give the data for solving) I 
shall feel obliged. 

Given an amount of feed water of 3500 gallons per hour, 
waste furnace gases, 80,000 to 85,000 cubic feet per 
minute at a temperature of 600 deg. to 650 deg., what 
degrees of heat ought to or will be imparted to the above 
mentioned quantity of feed water by being through 
a Green’s economiser of 460 tubes under the undernoted 
conditions, viz. : 

(a) Feed water drawn direct from pond at a tempera- 
ture of 40 deg. to 50 deg. 

(b) Water, firstly passed through exhaust steam heaters 
by which the temperature is raised to 180 deg. to 200 deg. 

I desire to know if by the introduction of Green’s 
apparatus, a resulting temperature sufficiently great will 
be obtained to warrant the additional outlay required, 
and if so, what the probable temperature of the resulting 
feed water would be ? 

Tam, &c., C. 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Epitor OF ENGINEERING. 

Srr,—There seems to be something wrong with Pro- 
fessor Goodman’s equation. Thediagram shows the curve 
passing through the origin of co-ordinates, but if on the 
other hand we substitute in the equation zero for N (the 
number of bendings before rupture occurs), D, the dia- 
meter of the pulley, does not become indefinite as it should 
do nor zero to suit the diagram, but 2.4in. ; which means 
that if the diameter of the pulley be chosen 2.4 in., our 
No. 20 B.W.G. wire would break at the mere thought of 
its going to be bent round a pulley of that size. 

Then, again, theory and practice do not agree quite so 
nicely as Professor Goodman seems to think. The 
modulus of elasticity of the wire experimented upon was 
14,720 tons (33,000,000 Ib. and not 28,000,0000 Ib. ), and its 
elastic limit 50 tons (/.¢., 112,000 lb, and not 36,000 Ib.). 
The result found by Professor Unwin, as published in his 
letter, is no doubt of some use in theory, but is meaning- 
less in practice, as wire ropes have some useful work to 
do, and consequently those used in the experiments were 
weighted with one-tenth their breaking weight. The 
stress due to load (in our case 10 tons) must therefore be 
deducted in the formula from the minimum stress pro- 
ducing permanent set. Hence according to theory the 
elastic limit of our wire would be reached when it lifts 
one-tenth its breaking weight and is coiled round a pulley 


of the diameter D = Mx = 13.25 in., or less than 


half the size found by the equation of Professor Good- 
man’s curve, 

With regard to Mr. Smith’s rejoinder, I must refer 
him once more to Mr. Biggart’s paper. He will find that 
the author has been “ foolish” enough from his point of 
view to experiment with a No. 19 B.W.G. Bessemer iron 
wire on pu y= of such small sizes as 54 in. and 104 in. in 
diameter. (See Table VII.) The ropes from which the 
wires for these experiments were taken were all supplied 
by Mr. Smith’s firm, and through a ‘‘ foolish” experi- 
ment we are taught the valuable information that 
although ‘‘ the wire (used in experiment No. 4) was of a 
low ——s of Bessemer iron, and (was) worked beyond 
the elastic limit, yet the result attained was better than 
from any of the other wires, with one exception (im- 
proved steel). It even excelled (Messrs. Smith’s) high- 
class plough steel, which in this Table bore a poor record.” 
So this iron wire seems to be better suited for small 
pulleys, and consequently crane ropes, than Mr. Smith 
would give it credit for. 

Does Mr. Smith find fault with the term ‘‘ Bessemer 
iron?” I copied it from Mr. Biggart’s paper without 
suspicion, and did not put the word ‘‘iron” in inverted 





commas, because I presumed that the author knew what 
he was about, and meant a metal which, though produced 
by the Bessemer process, contained too little carbon to 
rank as steel, and when heated and suddenly cooled, 
behaved like iron and not like steel. 

I was hitherto under the impression that ropemakers 
worked to either the B.W.G. or the N.S.W.G. If they 
do not trouble to work to even three decimals in the dia- 
meter of the wire they use, what on earth is the use of 
Mr. Smith’s elaborate table of minimum pulley diameters, 
based as it is on imaginary wire thicknesses gauged to 
four decimals, wholly unknown among wiredrawers, like 
his wire of .0371 in. in diameter ? 

The explanation asked for by him is that ‘‘.25 per 
cent.” was a misprint for ‘£125 per cent.” We are still 
in the dark about the diameters recommended for ropes 
of classes A, B, and C. 

Perhaps Mr. Smith will name the objections to using 
Lang’s lay or some similar lay for crane ropes. Accord- 
ing to Mr. Biggart’s experiments this lay more than 
trebled the life of a 1}-in. rope when running over a 
104 in. pulley, and more than quintupled it in the case of 
an 183-in. pulley. 

I note the fact that Mr. Smith does not accept my 
challenge to publish the cranemaker’s rule. 

he recommendation contained in the concluding por- 
tion of his letter would be very valuable if one had some 
idea as to what —~ be considered a ‘‘ comparatively 
small” pulley when the comparison is to be drawn witha 
pulley 78 in. in diameter. 
Yours truly, 
March 28, 1892. HAwseER, 





CENTRIFUGAL VENTILATORS. 
To THE EprTor or ENGINEERING. 

Sir,—You published recently the account of the per- 
formances of some Guibal mine fans on some American 
coal mines in Pennsylvania. 

AsI read the extraordinary variations of the useful 
effects, fluctuating from 40 to 90 per cent., I was amazed 
to think that England, Germany, Belgium, and France 
(the three first were the pioneers of fan ventilation in 
mines) were 80 utterly left behind in the race for ventila- 
tion, and were apparently living in blissful ignorance of 
any Guibal fans with 90 per cent. of efficiency or useful 
effect. For our own humble efforts at mine ventilation 
with Guibal fans, as shown by the results of tests by the 
commissions of the Northern Institute of Mining Engi- 
neers, found the Guibal fan’s efficiency ranged from 40 to 
54 per cent. useful effect. The highest efficiency found 
by the Commission on Ventilation in Germany, in the 
tests of over 200 mine ventilators, was 47 per cent. in a 
Guibal fan. The Belgian tests (very carefully made) in 
the ‘‘ Home of the Guibal Fan,” as Belgium has well 
been called, showed from 40 to 58 per cent. useful effect. 
In France and Austria the efficiency of the Guibal fan is 
put between 40 and 56 per cent. : 

Can any of your readers throw any light on the exist- 
ence of these Guibal fans of unknown type, which reach 
the ideal figure of 90 per cent. efficiency? Any informa- 
tion would be most interesting. It would also be very 
useful to know how the anemometers used in these trials 
were tested, and also if the springs of the indicators were 
tested, as in English fan commission trials, and in the 
German Ventilation Commission tests also. 

Yours faithfully, 
EF¥IcrENcy. 





IS MACHINERY TO BE RATED? 
To THE EpiToR OF ENGINEERING. 

S1r,—The answer to above question depends entirely 
on machinery users themselves. The Bill to put a stop to 
the growing practice of assessment committees in rating 
machinery is down for second reading as the first order 
of the day on Wednesday next, April 6. 

No effort has been spared by this Association to secure 
a triumphant majority. Will all machinery users imme- 
diately write their representatives in Parliament to be 
in their places to support the Bill, pointing out that its 
object is to clearly define the law and is not an effort to 
remove an authorised rate of old standing ? - 

Working men and rating authorities all over th 
country are splendidly seconding our efforts. Will those 
who are so directly affected be outdone? All that is 
needed is a little energy promptly displayed on the part 
ot the manufacturers. 





Yours faithfully, 


G. Humpnreys-Davirs. 
London, March 30, 1892. 








Bripces IN Scortanp.—A resolution to build or 
rebuild a bridge in Scotland can, under existing legisla- 
tion, be approved of only at the statutory meeting of the 
County Council in the month of October. The enact- 
ment is regarded as a salutary and convenient one with 
respect to the construction of new bridges and the recon- 
struction of bridges gradually deteriorating, but it makes 
no adequate provision for the case of a bridge destroyed 
by a flood or other sudden calamity. Recently several 
districts in Inverness-shire, Ross and Clomarty, and 
Sutherlandshire, were entirely denuded of their bridges 
by a flood, and as the law stands it appears that no imme- 
diate steps can be taken for their restoration. To remedy 
this a Bill has been passed by the House of Lords pro- 
viding that where a bridge is destroyed by a fi or 
other sudden calamity a resolution to rebuild it may be 
approved of at a special meeting of the County Council 

ed at any time after adequate notice and advertise- 
ment, 
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NOTICES OF MEETINGS. 

Tue InsTITUTION oF CiviL ENGINEERS.—Saturday, April 2nd, at 
6.30 p.m. for 7 p.m, Annual dinner of the members in the Town 
Hall, St. Martin’s-in-the-Fields, Charing Cross-road.—Ordinary 
meeting, Tuesday, April 5th, at 8p.m. Paper to be read: ‘‘ The 
Sewage Farms of Berlin,” by Mr. W. Alfred Roechling, Assoc. M. 
Inst. C.E ; and the monthly ballot for members.— Students’ meet- 
ing, Friday, April 8th, at 7.30 p.m. Paper to be read: “On 
some Forms of Petroleum Engines,” by Mr. R. J. Durley, B.Sc., 
Stud. Inst. C.E. Mr. Henry Davey, M. Inst. C.E., in the chair. 

HvuLt AND District INSTITUTION OF ENGINEERS AND NAVAL ARCHI- 
TECTS.—Tuesday, April 5th, at 8 p.m., at the Parochial Offices, 
Bond-street, Hull. A paper on ‘‘Some Details in the Construction 
of Marine Boilers,” by Mr. J. Innes. 

Puysican Society. —April 8th. ‘‘ Note on a Law of Colour in its 
Relation to Chemical Constitution,” by Mr. William Akroyd. ‘‘ On 
the Construction of a Colour Map,” by Mr. Walter Baily, M.A. 
“AM ic Table in C tion with Electrical Units,” by Mr. 
William Gleed, M.A. 

Socrrty oF ENGINEERS.—Monday, April 4th, at the Town Hall, 
Westminster. The adjourned discussion on Mr. Stephen Sellon’s 
paper on “Electrical Traction and its Financial Aspect ” will be 
concluded. A paper will afterwards be read on ‘‘The Applica- 
tion of Electricity to Hoisting Machinery,” by Mr. Reginald 
Bolton. Thecbair will be taken at 7.30 p.m. precisely. 

NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EnaingErS.—A meeting will be held in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at two o’clock on Saturday, April 9th. The 
following papers will be read: ‘‘ An Inquiry into the Cause of the 
Two Seaham Explosions, 1871 and 1880, and Pochin Explosion, 
1884,” by Mr. T. H. M. Stratton; ‘‘The Rateau Ventilator,” by 
Mr. M. Walton Brown ; ‘‘ On Lightning in New Zealand Mines,” 
by Mr. G. J. Binns, F.G.S. ; ‘‘ Notice upon the Mines in the Argen- 
tine Republic, South America,” by Mr. H. D. Hoskold; ‘* Wit- 
waterstrandt Goldfields,” by Mr. John M. Liddell. The following 
papers will be open for discussion: ‘‘ Notes on the Present Posi- 
tion of the Question of Transmission of Power,” by Mr, A. L. 





Investigation as to whether the Fumes produced from the Use of 
Roburite and Tonite in Coal Mines are Injurious to Health.” 
Report of the Committee of the Durham Coal Owners’ Associa- 
tion and of the Durham Miners’ Association. (Trans. Fed. Inst., 
Vol. 11., part 4, page 368). 

THe InstTiTUTION OF ELECTRICAL ENGINEERS.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, Thursday, April 7, 1892. Ordinary general meeting at 
&p.m. ‘Load Diagrams of Electric Tramways and the Cost of 
Electric Traction,” by Mr. A. Reckenzaun, Member. Con- 
tinuation of discussion. 

Society or CHemicaL INpustry.—London Section. Chemical 
Society’s Rooms, Burlington House. Meeting at 8 p.m., on Mon- 
day, April 4th, 1892. The following papers will be read: (1) “On 
Specific Gravities for Practical Purposes,” by Dr. C. R. A. 

right, F.R.S. ; (2) ‘On Artificial Musk,” by Mr. Adolphe Baur, 
Py (3) “‘ Note on Rosin Oil,” by Mr. F. H. Leeds, F.I.C., 


InsTITUTION OF NAVAL ARcHITEcTs.—Meetings will be held in the 
hall of the Society of Arts, John-street, Adelphi. On Wednesday, 
April 6th, at 12 o’clock. The following papers will then be read and 
discussed : (1) ‘‘ O01 Divisional Water-Tight Bulkheads as applied 
to Steamers and Sailing Vessels,” by Mr. B. Martell; (2) ‘‘On 
Steadying Vessels at Sea,” by Mr. J. I. Thornycroft.—On Thurs- 
day, April 7, at 12 o’clock: (1) ‘‘ Notes on some Recent Expe- 
riences with Her Majesty’s Ships,” by Mr. W. H. White ; (2) “‘A 
Ram Vessel and the Importance of Rams in War,” by Commander 
E. B. Boyle, R.N. ; (3) *‘ Whale-Back Steamers,” by Mr. F. C. 
Goodall. At7 o’clock: (1) ‘‘On an Approximate Rule for the 
Vertical Position of the Centre of Buoyancy,” by Mr. S. W. F. 
Morrish ; (2) ‘‘On Balancing Marine Engines and the Vibration 
of Vessels,” by Mr. A. F. Yarrow.—On Friday, April 8th, at 
12 o’clock : (1) ‘‘Some Notes on the Strength of Steamers,” by 
Mr. A. Denny ; (2) ‘‘ On the Transverse Stability of Ships, and a 
Rapid Method of Determining it,” by Mr. W. Hok ; (3) ‘* Notes on 
Experiments with Inflammable and Explosive Atmospheres of 
Petroleum Vapour,” by Mr. J. H. Heck. At 7 o’clock: (1) ‘‘ On 
the Theoretical Effect of the Race Rotation on Screw Propeller 
Efficiency,” by Mr. R. E. Froude; (2) ‘‘ Performance of Three 
Sets of Engines belonging to the Second-Class Cruisers recently 
added to Her Majesty’s Navy, as calculated from the Full-Power 
Steam Trials,’’ by Mr. J.C. Liversidge.—The annual dinner of the 
Institution will be held on Wednesday, April 6th. 

Socirty or Arts.—Monday, April 4th, at 8 p.m. Cantor 
Lectures. ‘‘Mine Surveying,” by Mr. Bennett H. Brough, Assoc. 
R.S.M., F.G.S.—Tuesday, April 5th, at 8 p.m. Foreign and 
Colonial Section. ‘‘The Red and White Races in Manitoba and 
the North-West,” by the Rev. John McLean, D.D. Sif Charles 
Tupper, Bart., G.C.M.G., C.B., will preside. The paper will be 
illustrated by lantern slides, and a collection of Blackfoot and 
Sioux Indian articles.—Wedneeday, April 6th,atSp.m. Ordinary 
Meeting. ‘‘ The Future Trade Kelations of Great Britain and the 
United States.” By Mr. Robert McCormick, Resident Commissioner 
for Great Britain from the World’s Columbian Exposition. Sir 
Douglas Galton, K.C.B., D.C.L., F.R.S., will preside. —Thursday, 
April 7th, at 4.30 p.m. Indian Section. ‘‘The Agricultural 
Needs of India,’ by Dr. J. Augustus Voelcker. Sir John Strachey, 
G.C.S.I., will preside. 

LONDON ASSOCIATION OF FOREMEN ENGINEBRS AND DRAUGHTSMEN. 
—Saturday, April 9th. Thirty-ninth anniversary festival at the 
Cannon-street Hotel, at 6 p.m. 

NEWCASTLE-ON-TYNE ASSOCIATION OF STUDENTS OF THE INSTITUTION 
or CiviL ENGINgERS.—Wednesday, April 6th. Meeting, at 8 p.m., 
in the Durham College of Science, when Mr. J. W. Sandeman, 
Sma will read a paper on ‘‘A Canal from the Tyne to the 
Solway.” 
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LABOURSTATISTICS: TRADE UNIONS. 

By far the most important publication of the 
Labour Bureau of the Board of Trade is the report 
on trade unions issued to members last month. 
The report was long overdue. As no report was 
issued in 1890 the present volume contains the 
statistics for the two years 1889 and 1890, as well 
as the figures for previous years, some dating back 
more than half a century. Even with the figures 
of 1890 added the report is late, and its lateness 
rather indicates that the Labour Department is fall- 
ing into the same slothful courses, as regards publi- 
cations, as other departments of the State. To be of 
any practical use, the statistics issued from time to 
time should be published as early as possible, so that 





Steavenson, (Trans, Fed, Inst,, Vol. II,, part 3, page 191), ‘An 


the figures may have the freshness of novelty as 








well as accuracy. s it is, the figures of the chief 
trade unions are no longer new to the public, as 
many of them are embodied in the work ‘ Trade 
Unionism, New and Old,” by Mr. George Howell, 
M.P., reviewed in ENGINEERING nearly a year ago. 
But although the report is most unnecessarily late 
in making its appearance, it is a vast improvement 
upon the three previous reports, for some care has 
been taken to extend the tables both as regards the 
number of trade unions and the years over which 
their operations extend. In numerous instances 
the facts and figures were to hand in the annual 
reports of the Registrar of Friendly Societies, at 
least as far back as 1871. But in the three pre- 
vious reports none of those sources of information 
seem to-have been tapped, and even now there are 
blanks in some of the returns which might have 
been filled up with a little extra trouble. With ali 
its drawbacks, however, the present report is the 
most complete and reliable ever issued in connec- 
tion with trade unions, 

The report contains statistical tables more or less 
complete of 311 societies ; of these details are given 
of 208 in England and Wales, and of 22, less com- 
plete, extracted from the Registrar’s Returns. 
From Scotland there are details of 30 societies, 
besides 16 from the Registrar’s Returns ; and from 
Ireland of 23 societies, and of 12 from the 
Registrar's Returns. The statistics for 261, out 
of the total of 311, are tolerably complete. The 
incompleteness, as a whole, of the information fur- 
nished will be evident from the fact that the total 
number of registered unions in England and Wales 
is 405; in Scotland 43, and in Ireland 42; total 
490 registered societies, but of these only 235 
sent in returns in 1890. It seems astonishing that 
with the present demand for more legislation so few 
of the registered unions comply with the law ; it 
indicates that the members of those societies are in 
favour of law in theory, but have rather lax notions 
about it in practice. But, perhaps, they need the 
element of compulsion, voluntary obedience to the 
law being, in their estimation, of little importance. 
Upon no other principle can the absence of returns 
be explained, for the details required are not of 
such a character as to injure any society by their 
publication. Taking the 208 in England and Wales, 
in which the total number of members both in 1889 
and 1890 are given, we find that the aggregate in 1889 
was 646,840, and in 1890 it was 796,473. But 235 
societies returned a membership of 679,283 in 1889, 


09 | and 259 societies in 1890 a membership of 871,232. 


Taking the higher figures last named, the member- 
ship in 259 societies in 1890 exceeded those of 235 
in 1889 by 191,949 members. Still, the comparative 
growth cannot be accurately shown, because the 
returns are absent in some cases in one year, which 
are given in the other year. In order to show the 
actual growth those given in both years only should 
be compared, those absent in either year being 
eliminated. Nevertheless an increase of nearly 
200,000 members in a year isa rate of progress never 
before attained by the trade unions of the country. 

The total income of 233 societies, in 1889, 
was 954,939]. 19s.; of 259 societies in 1890, 
1,160,441/. 10s. 8d. The total of 206 societies, 
which sent in particulars in both years, was, in 
1889, 931,145/. 13s. 6d.; in 1890, 1,131,436). 
0s. 6d. The total expenditure of 234 societies in 
1889 was 706,233]. 6s. 3d.; of 260 societies im 
1890, 861,752/. 18°. 6d. In 207 societies, making 
returns in both years, the total in 1889 was 
683,4241. 13s. 3d., and in 1890, 842,391/. 13s. The 
increase of funds in the year was therefore 
158,9671. This vast income and expenditure for 
only some 206 or 207 societies show that the esti- 
mated aggregate income of the trade unions of the 
United Kingdom, supposed to number nearly 
2000 societies, would exceed the estimate often 
made of over two, or two and a quarter, millions 
sterling. If 259 societies have an income of over 
1,160,4411., it is but reasonable to suppose that the 
remainder, even if only 1000 in number, would 
make up 839,559]. in the aggregate, in the course 
of a year. 

The total amount spent in support of members 
out of work from various causes, mostly exclusive 
of strike pay, either as home donation, travelling 
relief, or in some other form, was, in 1889, by 136 
societies, 140,034/. 8s. ; in 1890, by 136 societies, 
144,7621. 10s. In 117 societies making returns in 
both years the totals were 136,860]. 17s, 2d. in 
1889, and 142,595/. 14s. in 1890. Considering 
that the state of trade was generally fairly good in 
1890, the total so spent, in support of the unem- 
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ployed, was large, especially when it is remembered 
that only a comparatively few provide this parti- 
cular benefit. 

The expenditure upon strikes or labour disputes 
was 71,1461. 16s. 5d. by 85 societies in 1889, and 
106,9851. 2s. 4d. by 103 societies in 1890. Taking 
the 72 societies which made returns in both years, 
the amounts respectively were 69,2861. 7s. in 1889, 
and 97,6061. 17s. 5d. in 1890. A comparison of 
these figures with those above, shows a small pro- 
portion spent in strikes as compared with out-of- 
work benefit, but the proportion would be very 
small indeed if confined only to those societies 
which make provision for both benefits, excluding 
those which give strike pay only. 

The total expenditure upon sick benefit, inclusive 
of medical examinations and attendance, the latter, 
however, seldom provided, was 150,1451., by 99 
societies, in 1889, and 172,922/. 2s. 7d., by 101 
societies, in 1890. The total amount so expended 
by 92 societies making returns in both years was 
143,712/. 12s, 2d. in 1889, and 172,506. 8s. 1d. in 
1890. Only a small proportion of trade unions 
make any provision for sickness, but those that 
combine this benefit with the others see its 
utility in the intluence it exercises over the members; 
it is permanent and abiding, and gives stability to 
the union. 

Accident benefit is returned only by 44 societies. 
In 1889 the total amount so paid by 36 societies 
was 14,334/. 16s. 6d.; by 44 societies in 1890, 
13,842/. 5s. 6d. By the 30 societies making returns 
in both years, 14,1331. 6s. 8d. in 1889, and 
13,3391. 14s. 10d. in 1890 respectively. This 
benefit is not exactly in lieu of sick benefit, or as a 
substitute for it. It is given in cases where 
either partial or total disablement takes place by 
accident, to enable the member to turn the grant 
to account as a means of getting his living in some 
other way than working at his trade, for which he 
is incapacitated. 

Superannuation benefit is shown to have been pro- 
vided in 52 unions, for which in 1889 the total amount 
so expended was 84,6871. 6s. ; in 1890, 87,4481. 5s. 
was so expended by 49 societies. Taking the total 
number which made returns in both years, we find 
that 45 societies spent in superannuation allowance 
82,1731. 12s. 44. in 1889, and 87,3511. 4s. 5d. in 
1890. Here is a practical illustration of old age 
“ree mutually provided, in addition to other 
yenefits, in a number of trade unions, some of the 
best in the world. 

Funeral benefit is provided by a very large pro- 
portion of trade societies; the highest number here 
recorded is, however, only 160. In 1889, 47,9241. 
6s. 8d. was so expended by 147 societies ; in 1890, 
59,608/. 7s. 2d. was so expended by 160 societies. 
But 122 societies, making returns in both ‘years, 
spent in this benefit 46,7491. 6s. 7d. in 1889, and 
58,5791. 8s. 4d. in 1890. Most unions pay a sum 
at the death of the member's wife as well as the 
death of the member, usually about one-half for 
the wife. 

Other benefits, including benevolent grants, loss 
of tools, and in a few cases emigration, absorbed 
90731. 11s. 9d., in 44 societies, and in 1890, 12,3701. 
3s. 11d. in 56 societies. Those which made returns 
in both years were 35; these paid 86701. 8s. 2d. in 
1889, and 10,9581. 13s, 8d. in 1890 respectively. 
Even these general benefits add greatly to the value 
of trade unions, as societies making provident  pro- 
vision for their members. 

Taking the highest amounts expended in any 
one year on all the benefits, we find that the total 
amount so expended was 597,938/. 16s. 6d., in 
which about 160 societies participated. Of this 
amount about one-sixth in round figures was spent 
on strikes. Such expenditure needs no apology, it 
is rather to the credit of trade unionism that such 
benefits are provided. 

The total balance in hand of 236 societies in 1889 
was 1,082,079/. 13s. 5d. ; of 259 societies in 1890 it 
amounted to 1,288,885). 2s. 6d. Taking 209 
societies making returns in both years, the total 
balance was, in 1889, 1,064,532/. 8s. 2d. ; and in 
1899, 1,272,599/. 13s. ld. Here again the estimates 
formed of the total funds of trade unions is certainly 
not an exaggeration, the usual estimate by well- 
informed authorities being about two and a quarter 
millions sterling, about the total of one full year’s 
income from all sources. The total amount of 
interest on those large funds is almost insignificant. 
Nearly the whole of the principal is at call, either 
in the Post Office savings banks or in joint stock 
banks, only a very small proportion being invested 





in any form, certainly not 50,0001. of the aggregate 
sum. There is thus a loss of force and of income 
to the unions. Probably more money is lying 
absolutely idle in treasurers’ hands than the total 
amount invested. How to utilise this vast balance 
is one of the problems for trade unions to solve ; 
no other kind of societies, provident or otherwise, 
would allow, or could allow, so palpable a waste of 
monetary power. Yet this has been going on for 
half a century and more. 

The total expenditure before given includes ex- 
penditure for benefits only, not management 
expenses. The miscellaneous expenditure in 1889 
was 181,832I., in 1890, 259,443/. These sums include 
grants to other trades, purchase of property, 
salaries, working expenses, printing, stationery, 
postages, parcels, and telegrams, money orders, 
difference of exchange, hire of halls for meetings, 
and other items. Taking the year 1890, 259,4431. 
is a large proportion out of 1,131,436l. of income ; 
it is larger still out of 842,392/., the aggregate ex- 
penditure on benefits. It approximates to nearly 
one-fourth, or 25 per cent. of the total income, and 
exceeds two-fifths of the total expenditure on 
benefits. This proportion is greatly in excess of 
the amount similarly disbursed by the Amalgamated 
Society of Engineers, Steam Engine Makers, Car- 
penters and Joiners, Ironfounders, and other of 
the older and better organised unions. The ex- 
penditure on dispute benefit was large in 1890, for 
strikes were so prevalent that no fewer than 4382 
establishments were affected. The numerous strikes 
necessarily increased the cost of management, for 
delegations, meetings, and other expenses would 
not be given under the head of disputes, strike pay 
only being thereunder included. Taking this fact 
into account the cost of strikes to seventy-two trade 
unions in 1890 was over 100,0001., exclusive of the 
grants in aid to other societies, and the losses to 
members in the shape of wages, and extra levies 
paid by those in work. Of course the higher rates 
of wages are shared generally by a larger number of 
men than those who take part in the strike, other- 
wise the cost would outbalance the advantages, in 
nearly all cases. The returns also give the percen- 
tage of members in receipt of unemployed, sick, 
and superannuation benefits ; the contributions per 
head in the various unions, and the amount per 
head expended on the several benefits before men- 
tioned. In other tables are given the rates of 
wages, hours of labour, chief causes of death, and 
the kinds of accidents to which the members are 
liable, and for which they are awarded accident 
benefit by the several unions. 





THE USE OF TIMBER IN ENGI- 
NEERING STRUCTURES. 

OnE of the distinctive features of foundations in 
America, as opposed to present Kuropean practice, 
is the readiness with which timber is used, though 
this statement would also apply to other pieces of 
construction. The main reason for this has no 
doubt been the facility with which it could be 
—— and its comparative cheapness, but also 

ecause this material has the advantage of being 
readily put into place, particularly in sub-aqueous 
work, A very common plan has been to construct 
a crib of squared timbers drift-bolted together ; 
this forms almost the entire under-water founda- 
tion, as it extends from the river bed up to within 
2 ft. or 3 ft. of the low-water mark, at which 
level the masonry is started. Such a crib is easily 
floated into place. It would, however, naturally 
float with about one-third of its height out of 
water, and it is, therefore, the practice to load such 
a crib with stone built up inside it to reduce this 
amount of freeboard, and when floated to its rest- 
ing place the crib is finally sunk by filling up cells 
left init for the purpose. In this way no expensive 
plant is required, the material can often be obtained 
near the site of the works, and freight is saved. 
It is not even necessary that the timber should be 
seasoned, and though the practice is now to build 
the crib of squared sticks, yet this is not essential, 
as round logs have been successfully used. Of 
course in salt water such foundations would be 
liable to be destroyed by marine worms, but when 
constantly submerged in fresh water, timber, even 
of the softest kind, will apparently last for ever. 

It is, of course, necessary that a level foundation 
shall be prepared for the crib to rest on, either by 
dredging, piling, or raising a rubble mound. As 
regards the second alternative, the American engi- 
neers have probably had more experience in the 





use of piles than those of any other nation, as the 
long wooden trestles so frequent on American lines 
are frequently thus supported, and many important 
bridges have been erected on this type of founda- 
tion. Probably no question has been more disputed 
than that of the allowable load on piles, for deter- 
mining which formule of the most complex cha- 
racter have been proposed. Such formule, though 
they do great credit to the ingenuity of their 
authors, are of akind to disgust practical men, who 
have, as a rule, preferred to rely on the results of 
their experience. 

The old so-called rational formula led to the 
result that the supporting power of a pile on hard 
rock, in which the penetration would be nil, was 
infinite, an obviously absurd result. Attempts 
have been made to modify the formula by taking 
account of the elasticity of the pile, but they all 
lead to complicated forms. A simple formula was, 
however, proposed some years since by Engineering 
News, which gives good results in practice, and 
though not altogether rational, it is, at least, as much 
so as Gordon’s formula, which has been used for 
so many years past for ascertaining the practical 
strength of iron and steel columns. Like that 
formula it agrees very well with the rational 
formula for a wide range, but where the latter leads 
to results at variance with practice, the semi- 
rational formula gives reliable results. The formula 
in question is 
Bearing power of pile , 

__ 2 x weight of monkey x height of fall in feet. 
~ ~~~" ast penetration in inches + 1 


Ordinary common sense must, of course, be used 
in employing this formula. The penetration of the 
pile should be fairly uniform for a number of blows, 
and there should be no brooming of the head. The 
fall of the monkey should not be excessive, say not 
more than 25 ft. The final penetration permitted 
is often as much as 2 in. or more, with a one-ton 
hammer and a 20-ft. fall. The cost of piles in place 
is often remarkably low, as little as 84d. per foot 
in favourable cases. In a recent contract in which 
piles 60 ft. long were to be driven under water, the 
price was only 2I/. 12s. per pile. 

Even when the foundations are put in by the 
pneumatic method, the caisson is almost invariably 
built ‘of wood, 12-ir. or 14-in. squared timbers 
drift-bolted together, forming both the curb and 
the roof of the working chamber, the necessary 
strength for the latter being obtained by construct- 
ing it of several layers, crossing each other at right 
angles. Caissons built in this way cost about 
1s. 6d. to 2s. per cubic foot of timber in place. 

In the case of the Poughkeepsie Bridge, in which 
the foundations were put in by the Indian well 
method, wood was again used for the cribs, the 
largest of which was 100 ft. by 60 ft. in plan, having 
14 dredging pockets, giving a clear opening of 10 ft. 
by 12 ft. each. The top of these cribs was sur- 
mounted by the bottom of a timber caisson 6 ft. 
thick. At a distance of but a few feet below the 
water line the masonry was commenced, so that up 
to this level, a distance of upwards of 100 ft. from 
the bottom of the foundation, the pier is mainly 
wood. Inusing cribwork in this fashion it is neces- 
sary to guard against the destruction of the crib by 
the buoyancy of the upper parts pulling out the 
spikes which hold it together. An accident of 
this nature occurred with one of the piers at Pough- 
keepsie and led to experiments on the holding 
power of spikes in the timber used. These spikes, 
lin. in diameter, and driven into }3-in. holes in 
hemlock, were found to have a holding power of 
422 lb. per linear inch. Even before this the United 
States Government had made experiments on the 
subject and established the important fact that the 
holding power of such bolts increased with age, 
that smooth bolts held very much better than 
ragged ones, and also that it required 40 per cent. 
less power to draw a bolt through a hole than to 
draw it out. These experiments also showed that 
round bolts held better than square. Bolts driven 
with the grain have only one-half the holding power 
of those driven across it. The Table on the next 
page shows some of the results obtained by various 
experimenters. 

n the case of foundations the dimensions are 
usually so ample that the question of the strength 
of the timber used hardly enters into consideration, 
but in other structures this is not so. No doubt 


in most cases experience of previous structures is 
a sufficient guide to the proportioning of a new one, 
but in conneetion with the proposed Chicago Exhi- 
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bition this question of the proper working unit 
stresses for wooden structures has been brought 
into prominence, and the subject was discussed at 
some length before the Western Society of Engi- 
neers. The stresses proposed by Mr. Gottlieb, 
who had charge of the designs for the buildings, 
were 600 lb. per square inch, in posts and pillars, 
and 1500 lb. per square inch extreme fibre tension 
in caps and joists. Both these figures are ex- 
ceeded in ordinary every-day practice without acci- 
dent, and there was a consensus of opinion at the 
meeting that the scare raised in the Chicago daily 
papers, which led to Mr. Gottlieb’s resignation 
was unwarranted. The enterprising reporter of 
the latter day press has, however, always con- 
sidered himself competent to instruct experts in 
all the details of their business. Provided only 
he can make a sensational article out of it, he 
appears to care but little for the accuracy of his 
information. In the discussion already referred 
to, Mr. Bates, bridge engineer of the Chicago, 
Milwaukee, and St. Paul Railroad, stated that the 
calculated working stress in the extreme fibre of 
the trestle bridges, so commonly used on American 
lines, under the engines which ran over them daily, 
varied from 1083 lb. per square inch up to 1743 Ib. 
per square inch. When it is considered that 
these stresses are used in daily practice in structures 
carrying heavy passenger and goods trains, and 
that the true stress, owing to surface cracks due to 
seasoning, is probably considerably more, it appears 
that Mr. Gottlieb’s stress of 1500 lb. per square inch 
in a building which will exist during less than two 
years is a very moderate one. The bearing pres- 
sure of 600 lb. in the columns, is the same as that 
commonly used in New England mills, where wood 
is extensively used for both columns and floors. 
Quite recently Mr. J. B. Stanwood has proposed a 
straight line formula for the unit stress in wooden 
columns based on an analysis of the results of a 
large number of experiments on full-sized columns. 
His rule is working stress in pounds per square 


inch = 1000 — 10, where [=length and d=dia- 


meter of the column. 

As regards the bearing pressure of the post on its 
cap, experiments made at the Watertown Arsenal 
showed that a pressure on pine perpendicular to 
the fibre of 


846 lb. per square inch caused an indentation of .01 in. 
1000 
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1077 *9 ” ” -03 ,, 
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It is instructive to note how rapidly the compres- 
sion increases as the load goes up, but certainly a 
compression of less than ;},5 in. is perfectly safe 
even fora permanent structure. In the direction of 
the grain, timber will, of course, stand a much higher 
pressure ranging in amount from 24 to 3 tons per 
square inch for short specimens. 





MINERS’ WORK AND WAGES. 

OFFICIAL returns issued recently give interest- 
ing data as to miners’ wages and work in various 
countries in Europe. The average daily earnings 
of workmen underground in France is 3s. 84d., 
and slightly over 2s, 6d. above ground. In a 
Durham or Northumberland mine a coal hewer 
gets 26s. a week, or 4s, 2d. a day, while the general 
labourer gets 18s. 2d., or slightly over 3s. a day, so 
that the miner here has more than in France. 
So also in Germany, where the hewers get from 
2s. 10d. to 4s. 2d., while underground labourers 
get from 2s. 6d. to 3s. 3d. In Pennsylvania, 


however, the miner has about 5s. a day. Banks-|~ 


men in British mines probably make 3s. a day, 
and in America 4s. 9d. against the 2s. 6d. in 
France and Germany ; but, of course, in each case 





the duration of the day makes an appreciable 
difference ; but we fancy the British miner works 
a shorter day than in the other countries cited. 
As to the amount of coal raised per workman, 
we find the average in France per workman 
underground is 300 tons, and above ground 215 tons, 
whereas in Belgium it is 182 tons per workman, all 
told, so that this is probably less than in France ; 
in Germany it was 269 tons last year less than many 
previous years; but in Britain the quantity won by 
each man is 336 tons. Taking bituminous coal it is 
probably 630 tons in the United States, while 
of all kinds 470 tons were raised by each work- 
man, above and below ground, American workers 
included. This explains the difference in the 
labour remuneration. The average amount of wage 
paid per ton of coal raised in France was 4s. 6d., 
while in Belgium, which resembles France in 
several respects, the average was 5s. It is some- 
what remarkable to note the variations in France 
from 3s. 9}d. to 5s. 9¢d. In the latter case, at the 
Alais coalfield, the difference seems to be due 
rather to less quantity being produced by each 
man, 250 tons per man underground, than to 
earnings, which are about the average, but the 
cheaper result, in the Commentry coalfield, is due 
to lesser wages, 3s. 14d. below ground. The 
following Tables, compiled from a bulletin of the 
British Iron Trade Association, is interesting : 
French Miners. 


{ 
Average Daily Annual Produc- | 





; Wages 
Earnings. tion per Man. | p,; 
Coalfield. | See 
Raised. 
Above. | Below. _ Above. | Below. 

Nord et Pas-de-- 3. d. | s. d. | | 8s. d. 
Calais .. ..| 3 9§| 2 63] 325 | 252 4 » 
St. Etiennes 3 11 2 94); 318 225 47 
Alais 3 9 2 64 | 252 | 170 | 5& 9 
Le Creusot os} S38 210} | 348 190 5 Of 
Aubin et Carmaux 3 it 3 Of | 292 186 4 5} 
Commentry <ul (Bee 24 315 216 | 8 94 
Lignitesof Fuveau 3 6 2 8% | 234 166 | 4 103 














The average earnings per shift of the workmen 
employed in the principal mines of Germany, in 
the last quarter of 1891 are given as follows in the 
Prussian Government returns: 
German Miners. 











Other Lads 
Above f 
: | Under- under Six- 
Coalfield. Hewers. | ground —— aon aie 
Labour. | ~ * | Ground. 
| 8. | 8. 8. 8. 
Saarbrtick (coal) | 4.16 | 3.28 | 3.02 1.41 
Aachen Pe ‘eal 3.57 2.78 | 2.54 1.17 
Dortmund ,, oa 4.06 | 3.02 2.87 1.23 
Upper Silesia (coal) ..| 2.87 2.48 2.18 1.05 
Lower _,, oe al 76 2.59 2.25 1.03 
Upper Hartz (iron ore) 2.33 | 2.38 1.74 0.60 
Siegen-Nassau_,, 58 | 2.50 | 219 1.17 
Rhenish mines, right | 
bank (iron ore)... 52 2.46 2.16 1.19 
Rhenish mines, left 
bank(ironore) .. 2.47 2.61 2.18 0.99 





The above figures, however, include the deduc- 
tions for insurance, tools, &c., which amount to 
from 3d. to 6d. per shift. The clear net earnings of 
the coalminers in the Dortmund coalfield were 3.57s. 
in the last quarter of 1891, and in the Saarbriick 
field the average, similarly ascertained, was 3.85s. 





CANET v. KRUPP GUNS.* 
By A German ARTILLERIST. 


In the number for October, 1891, of the Inter- 
nationale Revue a comparison was made between the 
guns of the Krupp and Canet systems, which was re- 
produced almost literally in EncinEERING. A reply 
followed, as might have been expected ; and from 
its tone we may conclude that it originated from a 
very well known French artillerist. The reasons 
which have induced me to take part in this dis- 
cussion are of a purely technical nature arising 
from the great interest of the subject. An addi- 
tional reason for my participation is afforded by 
the disclosures which the Commissaire of the French 
Government made in the Chamber of Deputies 
on December 9 last, which disclosures are not very 
flattering to M. Canet’s prestige. 

My comments upon the reply which appeared in 
Le Yacht have been published in the Jahrbiicher 
fiir die Deutsche Armee und Marine. I shall feel 


* The following article is a rejoinder to ‘the reply of 
‘*A French Artillerist,” to the German criticism of the 
Canet system of artillery. Both criticism and reply 





appeared recently in the columns of ENGIN&ERING. 





obliged if you will open your columns for those 
remarks and permit me at the same time to add a 
few considerations raised by the reply, ‘‘Canet v. 
Krupp Guns,” of the ‘‘ French Artillerist.” 

I may say at once that in dealing with my subject 
I do not intend to make use of the embellishments 
which the press, inspired by M. Canet, has been 
pleased to add on this and previous occasions, They 
compare unfavourably with the straight-forward 
language of artillerists and are probably intended 
mainly for readers of little technical training. 

My remarks in the Juhrbiicher fiir die Deutsche 
Armee und Marine, in reply to Le Yacht, are 
as follows : 

1. The introduction to the comparison published 
in the Internationale Revue points to the réclames 
so complacently inserted in the French journals, 
that in consequence of a competition between 
Armstrong, Krupp, and Canet, several governments 
had given preference to the latter. In support of 
this inaccurate statement first advanced in Le 
Yacht of May 2, 1891, that journal now asserts 
that the alleged preference had been decided, after 
asking for and carefully inquiring into the par- 
ticulars of the ordnance systems mentioned. The 
orders given by Greece, Japan, and Chili are quoted 
in exemplification. 

What was said in the Internationale 
must be repeated again in this place. 

It has been established beyond doubt and cannot 
be disputed, that the Canet guns were forced upon 
the Greek Navy by the Comptoir d’Escompte, 
which at the last moment made the signing of the 
contract concerning the loan of 99 million drachmas, 
dependent upon the conditio sine qué non that 
the guns must be taken from this company, and 
Mr. Trikupis had to give in. So embarrassed 
did this statesman feel by these conditions that he 
withheld the agreement respecting the three ships 
and their armament for over a year, from the naval 
authorities, not even permitting it to pass through 
the control department of the Marine. The desti- 
nation of the order was, therefore, settled quite 
apart from “ Artillerist” considerations, and com- 
parative experiments never entered into the 
question. 

As regards Chili, it is true that Admiral Latorre, 
so often mentioned by M. Canet, invited tenders for 
arming the ships to be built at the Forges et Chan- 
tiers from Krupp and Armstrong, and then from 
Creusdt and Canet. The Chilian Government has 
published the whole of the correspondence. Com- 
parative trials have, however, never been made. 
We may, therefore, also in this instance fairly 
question whether it was ‘‘artillerist’” considera- 
tions that decided in favour of Canet. It seems 
reasonable to assume that for the same cause the 
guns were ordered from the works which supplied 
the ships--the Forges et Chantiers, One significant 
fact tends to prove the correctness of this assump- 
tion, and to refute the assertion that Canet guns 
were selected on account of the superiority of the 
screw-breech. Almost at the same time, the Chilian 
Government ordered, at Krupp’s establishment, a 
number of coast defence guns, and a few months 
later a large number of field and mountain guns 
with wedge-breech. 

Japan adopted the screw-breech simply because 
the screwed block is more easily made than a large 
wedge block. Japan has for some years been try- 
ing to make her own guns, and soon discovered 
that the screw-breech system did not require such 
large masses of steel as the wedge-block system. 

2. The “official adoption” by Russia of the 
Canet quick-firing guns has to be reduced to the 
order of one quick-firing coast gun, L/35, with car- 
riage and projectiles. This order was made with 
the distinct understanding that in case of the adop- 
tion of the system, Russia would herself manufac- 
ture the guns required. 

The order proves, therefore, not an ‘‘ official 
adoption” of the Canet system, but only that the 
Russian Government watches and tests everything 
new in the matter of war material, and further, 
that Russia intends under all circumstances to have 
her ordnance made at home. It isremarkable that 
M. Canet persists in speaking of comparative trials 
previous to the adoption of the Canet system, 
although no such trials have been made. The 
negotiation for the supply of rifles for Russia was 
also a purely commercial question, and there 
remains, accordingly, hardly any doubt that the 
Russian Government was guided by political and 
financial, and not by technical motives. 

3, The Internationale Revue stated that the Canet 
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Works were unable to supply in less than one and 
three-quarter years, the 15 and 12 centimetre (6 in. 
and 4.8 in.) quick-firing guns for two cruisers 
ordered by the Chilian Government, which was 
theu obliged to acquire the armament for one of 
the cruisers, from another firm. The author of 
the article in Le Yacht, in trying to explain this 
away, falls intentionally into a misunderstanding. 
It was the Presidente Errazuriz which had actually 
to leave France without armament. The Yacht, 
however, speaks of the Presidente Pinto, whose 
armament should have been completed long before 
the political complications in Chili which led to the 
sequestration of the cruiser that was still lying in 
Havre. 

4, Le Yacht further advances the opinion that 
though it may be attractive, and for certain classes 
of machines (engines for example) permissible, to 
base a comparison on the value of such engine 
on the efficiency per pound of weight, still in the 
case of artillery, it is not admissible to do so, as 
was done in the Internationale Revue. 

Certain guns, it is argued, such as those for 
service in turrets on board ship, are designedly 
made heavy to throw the weight towards the breech, 
and to diminish the diameter of the turret. Simi- 
larly in quick-firing guns, in order that the carriages 
may be easily handled, that the men may not dis- 
turb one another, and may be properly protected 
behind the shield, the weight of the gun is increased 
towards the breech. On the other hand the weight 
of garrison and siege guns is diminished by reduc- 
ing the length, since these guns must be easily 
transportable. In the former cases the efficiency 
per pound weight of the gun is necessarily dimi- 
nished. These arguments are intended to explain 
the greater weight and smaller efticiency of the Canet 
guns. Such considerations receive their full import- 
ance from the constructors of the Krupp Works ; 
but they are confined to guns of smaller weight. 

The superior efficiency of the Krupp guns isa 
part which the above arguments do not affect. 

5. The journal Le Yacht then points out that the 
author of the article published in the Jnter- 
nationale Revue had compared the relatively short 
Krupp guns with long and heavier Canet guns, 
since Krupp, it is added, has not built any guns of 
great length. It is obvious that comparisons can 
only be made with guns actually in existence, of 
approximately the same calibre, and which, more- 
over, have been fully tested. If then the Krupp 
guns show better ballistic data in spite of a smaller 
length of bore, this is oné more point in their 
favour. 

It may be well here to refute the open and covert 
insinuations of M. Canet and his supporters in the 
press, to the effect that M. Canet had, in 1888 and 
1889, led the way in constructing very long guns. 
The initiative is, on the contrary, due to Mr. 
Krupp who, towards the end of the seventies, pro- 
duced guns of 35 calibres in length, and in 1882 
submitted some 50 calibres long and 8.7 cent. 
(3.5 in.) in diameter to public trial. These long 
bores, even the 35 calibre pieces, were in those 
days criticised a3 being dangerous. After some time 
it was recognised that Krupp was on the right road ; 
and neither England nor France hesitated to follow 
suit. M. Canet, of whom the world had not then 
heard, started at once with 45 calibres. Whether 
or not credit be due here, appears doubtful. The 
Russians, not very prone to extravagance in ex- 
perimental ballistics, at any rate did not deem it 
advisable to go in forclaptrap performances. When 
ordering a sample gun, they prescribed a length of 
35 calibres in spite of the corresponding reduction 
in velocity. The French Minister of Marine is evi- 
dently of adifferent opinion ; in presenting his budget 
in December last, he spoke of initial velocities of 
1000 m. and even 1100 m. (3280 ft. and 3610 ft.). 
Krupp has himself supplied 40-calibre guns of the 
largest size since 1887. 

6. The next objection is that results based upon 
experiments with different kinds of powders, are not 
comparable. Tests cannot possibl., be conducted 
with the same powders for obvious reasons ; and if 
they were, they would have minor importance only, 
since the purchaser as a rule will acquire both the 
gun and a suitable powder from the same source. 
If the efficiency of an ordnance system is to be 
established, the rounds must be fired with the 
powder which would be used in a serious engage- 
ment. 

7. The French writer continues that, besides 
the utilisation of weight, the properties of the 
powder, its stability and action upon the metal, 





must be deciding points. According to him, 
the powder of French origin had given complete 
satisfaction, whilst disappointing reports had been 
heard about the Krupp powder. The firing reports 
published by the Krupp establishment, and the 
communications made concerning experiments with 
smokeless powder, will be a sufficient answer to 
these remarks. 

8. In further continuation of this controversy, 
the Yacht maintains that rational comparison be- 
tween two guns should start from the maximum 
gas pressures in order to ascertain what the weapon 
would be able to do under normal conditions. The 
weapon realising the greatest striking energy with 
the flattest trajectory would be best. Against this 
it must be objected that there is no basis of normal 
conditions for shots fired with maximum gas pres- 
sures, and that hence any results obtained would 
only admit of practical conclusions so far as the 
powder is concerned. The limit of resistance is 
higher for the barrel of the gun than it would be 
for the breech and the obturator. The barrel may 
bear a maximum gas pressure which would yet not 
be admissible on account of the breech. As a con- 
sequence the gun becomes difficult to charge, as is 
shown by the eighteenth round of the 32-cent. 
(12.8-in.) Canet gun, 40 calibres long. 

In the case of maximum gas pressure and corre- 
sponding very high initial velocities, there arises 
the difficulty of the proper guiding of the pro- 
jectiles, on which the accuracy of aim essentially 
depends. High initial velocity and the consequent 
flattening of the trajectory, attain practical im- 
portance only when they are combined with accu- 
racy. The basis of comparison proposed by Le 
Yacht would thus lead to erroneous conclusions. 

This view is shared by the English journal The 
Engineer, of December 11, 1891, where it is said : 
‘*The Elswick firm complains about articles re- 
cently published in some journals, in which the 
efficiencies of English and French guns are com- 
pared in an unfair manner. The unfairness con- 
sists not in quoting false figures, but in speaking 
only of initial velocities. When we wish to ascer- 
tain whether a gun is a good embodiment of force, 
we can do no better than adopt Mr. Krupp’s 
method, that is, divide the vis viva by the weight of 
the gun, soas to obtain the vis viva per ton or per 
kilogramme weight of gun.” 

9. Le Yacht concludes by discussing several of 
the comparative rounds of the Internationale 
Revue on the basis mentioned above. It would 
lead too far to enter into details. It is noteworthy, 
however, that the author, in order to illustrate the 
efficiency of the most recent 32-cent. (12.8-in.) 
Canet gun, 40 calibres long, elects for comparison 
a Krupp gun constructed ten years ago. 

The author does not here remember that it is 
“serious” artillerists to whose judgment he has 
appealed. Any artillerist expert will grant that, 
considering the rapid development of the science 
of artillery, a comparison made between guns con- 
structed after an interval of ten years, is both unfair 
and unreasonable. 

10. To this rejoinder to Le Yucht, I wish to add 
a few words in reply to the French author of 
**Canet v. Krupp Guns.” 

The author criticises the data of the Interna- 
tionale Revue in the same way as Le Yacht did, 
starting sometimes from maximum and some- 
times from equal gas pressures. The difference 
in principle betweeen this basis of comparison 
and that chosen by the Internationale Revue has 
sufficiently been explained under the foregoing 
paragraphs, 6 and 8. Any further discussion 
would be superfluous. In what follows I can only 
touch upon the chief points in the introduction 
and conclusion of the article ‘“‘Canet v. Krupp 
Guns.” 

The introduction says: ‘‘It is worthy of note 
that Mr. Krupp no longer bases the alleged supe- 
riority of his guns upon the exceptional quality of 
the steel with which they are made.” It is super- 
fluous to dwell upon the value of this phrase. We 
should like, however, to point out to the author 
that he will have little luck with this move. For 
the very basis of comparison, against which he pro- 
tests for obvious reasons, the determination of the 
efficiency per pound weight of gun resulting with 
approximately equal charges and projectiles of the 
same weight, establishes the superiority of the 
Krupp materiel in the most striking manner. 

There is here an evasion of a matter of fact, and 
the reference to the alleged mishap to the 40-cent. 

16-in.) gun which Krupp supplied to Italy is of a 





similar nature. The French author does not 
refrain on this occasion from deviating from the 
truth, when he states that the inner tubes were 
displaced and shifted forward. This sensational 
piece of news is simply an invention. 

The author does not at all confine himself to 
technical matters, in spite of his emphatic reitera- 
tions to this effect. He says: ‘‘The report of the 
firing trials is reproduced exactly as they were 
set down on the firing ground, and in no way sub- 
jected to any subsequent corrections as is done by 
some makers of ordnance.” We will remark that 
the term ‘‘ firing ground” needs a slight modifica- 
tion. M. Canet has no firing ground, but only 
butts, and he is hence not in a position to deter- 
mine accuracy of aim, neither to try projectiles and 
fuzes in a decisive way. But it would be of great 
interest to learn more precisely, by whom such 
subsequent corrections of ballistic data are made. 
On one side, at any rate, no case of puffing of 
this kind has ever been known, as we can declare 
to the honour of an industry of universal importance. 

With regard to the gas pressure of 3300 kilos. 
(21 tons per square inch) in one of the Canet rounds, 
the author remarks that though the pressure was 
evidently too high, it had, at any rate, been proved 
that Canet guns were able to resist this pressure. 
My answer is that any gun of modern construction 
candoas much. There is, hence, nothing extra- 
ordinary in this performance, which, however, would 
not be admissible in actual warfare. 

Most of the remarks of the ‘‘ French Artillerist”’ 
are hardly relevant to the real issue, and they have 
only been taken up here to demonstrate that his 
polemics and petty digressions can hardly be 
characterised as sine ira et studio. 

M. Canet’s own words, moreover, reduce the sig- 
nificance of such methods of argument to their 
intrinsic worth. When recently a foreign visitor to 
the Forges et Chantiers de la Mediterranée took ex- 
ception, with praiseworthy thoroughness, to M. 
Canet’s assertions, respecting the high initia- 
velocities attained by himself, and would not rest 
satisfied with empty words, M. Canet notified that 
he does not recommend charges which would de- 
velop gas pressures of more than 2400 atmospheres 
(15.74 tons per square inch), because beyond that 
limit, considerable erosion would occur. Now this 
pressure of 2400 atmospheres (15.74 tons per square 
inch) would, in a gun of 45 calibres, produce an 
initial velocity of 700 metres (2300 ft.) approxi- 
mately ; whilst a velocity of 800 metres (2625 ft.) 
would require a pressure of about 3000 atmospheres 
(19.7 tons per square inch). 

The ‘French Artillerist” concludes his remarks 
with the arguments in the introduction to the 
articlein Le Yacht. The statement that the wedge 
system for closing the breeches of guns is rapidly 
falling out of favour, has already been dealt with. 

The same applies to the assertion that Krupp 
had followed M. Canet’s lead when producing 
ordnance of great length. We will assume, 
in favour of the author, that this assertion arises, 
not from a conscious disregard of the truth, but 
from ignorance of the actual facts. We can, how- 
ever, not refrain from pointing out how little the 
long guns of M. Canet are appreciated even in 
France. The French author, with greater boldness 
than prudence, refers to the sitting of the Chamber 
of Deputies on December 9 of last year. During 
the discussions, the Director of Artillery, M. Du 
Pan, said literally, ‘‘I should not like to say any- 
thing which might be detrimental to the industries 
of the French nation, and I am, therefore, obliged 
to speak with great reserve. Butit is certain that 
the Canet guns on the artillery grounds have not 
justified the expectations placed upon them. The 
guns have been improved and tested with smoke- 
less powder. The results were very good, but not 
such as we desired. It is as well to say so here, 
for the newspapers do not always give the full 
truth. In proof of this I may mention that the 
eight guns which the Forges et Chantiers de la 
Méditerranée will supply for the Bouvines, are not 
equal to those which had been made in May, 1891. 
A drawing has been placed before me. But my 
experience in these matters—I was for eight years 
director of the gun foundry in Ruelle—teaches me 
that far shorter guns than that of 60-calibre which 
M. Canet submitted, have bent to an extent that they 
could not be classed for service. Thus I have been 
obliged to explain to M. Canet: ‘If you make 
your guns after the drawing submitted to me, 
there will be bending. You must alter them in 
order to avoid it.’” 
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The article proceeds with a renewed discussion of 
the high initial velocities and flatter trajectories of 
Canet guns. 

This point has also been disposed of already. 
Fully to estimate the value of those advantages, we 
should need positive data as to the correlation 
between the guiding of the projectiles, accuracy of 
aim on the one hand, and the much-praised high 
initial velocities and flat trajectories on the other ; 
such data are unfortunately missing. 

The author then comes to the modern improve- 
ments in gun carriages, the impulse for which is said 
to have been given by M. Canet. Hydraulic brakes 
with conical brake-rods and central charging ap- 
pliances for turret guns, are claimed as original 
inventions by M. Canet. This is not correct in 
several respects. Hydraulic brakes with conical 
brake-rods were employed by Krupp as early as 
1879, previous therefore to M. Canet, and the 
central charging appliances originated in England. 

In conclusion, the author returns to his old and 
already refuted dictum, that several States had 
given preference to the guns of M. Canet on the 
basis of comparative trials conducted in England, 
Germany, and France, and he then attempts, as 
does the article in Le Yacht, to palliate by subter- 
fuge, the inferior faculty displayed by the Forges 
et Chantiers de la Mediterranée in arming the 
Chilian cruiser. 

An independent reader of the two articles might 
admit that they came from an able pen, but that 
they will hardly be able to inspire a serious artil- 
lerist with the convictions possessed, or perhaps 
only wished for, by ‘‘ French Artillerist.” 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. X. 

Mr. James Suepen at his stand in the north 
nave shows a switch in which the contact bar or 
bridge is tightened down on the contact blocks ; 
the mechanism for this consisting of a cam on the 
lower part of the spindle, which cam lowers the 
spindle as the bridge sets on the blocks. Unless this 
tightening device acts efliciently the bridge flies off 
the blocks by the action of a spring which exerts a 
constant tension to open the switch. In opening 
the switch by turning back the spindle the first 
action isto reverse the motion of the cam and so 
release the pressure of the bridge on the contact 
blocks ; the bridge then flying off. Switches for 
special uses are shown, and among the general 
switches is one with a side arm for a pull rope in 
which off and on are brought about by the same 
external action ; but the mechanism by which this 
is effected seems to us perhaps less simple or desir- 
able than in the case of one-direction switches 
which we have recently illustrated (ENGINEERING, 
vol. lii., page 248, and vol. liii., page 146). 
A useful device shown by Mr. Sudgen is a 
combined nut and washer for clamping down 
wire ends, and which is represented by the 
accompanying sketch. In clamping down a 





wire end under a nut there is an aggravating ten- 
dency for the wire to ride out or become disar- 
ranged if no washer is used, and when an ordinary 
loose washer is employed the fact of the washer 
not rising with the nut often makes the insertion 
or placing of the wire rather troublesome. For 
clamping the lead wire of a fuse or cut-out the 
combined nut and washer should be a considerable 
convenience, as a bare nut cuts into the wire, 
and the loose washer is more specially troublesome 
when one has to deal with a soft lead wire which 
will often bend rather than force up the washer. 

Mesers. Croggon and Co., at space 107, show a 
tower fitted with tubular gongs or bells, these being 
operated electrically by a keyboard in the basement. 
The rest of Messrs. Croggon’s exhibit includes 
bells, telephones, switches, Faradaic coils, and 
testing sets. 

Several interesting devices are to be found on 
the stand of Mr. Emanuel Berg, of Berlin, and 
among these may be mentioned an engine-room 
telegraph for ship use, with a magneto generator ; 
the indicator being operated by the act of turning 
the handle to the required section of the signal 
dial, and the principle of action is analagous to 
that of the Siemens A B C telegraph. The 
electric log for ship use is a clever piece of con- 


revolution, and the impulses are registered on a 
counting apparatus on board the ship. When the 
ship is copper-covered a zinc plate accompanies the 
apparatus ; this with the copper of the ship and 
the sea water forming the driving battery. The 
hand-driven dynamos shown merit notice on 
account of the neat and convenient construc- 
tion. The pattern is substantially the Oerlikon 
design, and the speed is ordinarily obtained by 
tooth gearing. These hand dynamos are shown as 
adapted to several uses, as for example cartridge 
firing, bell ringing, or Morse signalling by inter- 
mittent lights, the whole arrangement for the 
latter being inclosed in a convenient case. 

The London Metallurgical Company, of Turn- 
mill-street, show silver and other plating in opera- 
tion, and among their operations they include 
electro-plating with iridium, which is desirable as a 
surface hardening for parts of small machines, 
and their representative informed us that iridium 
plating for the tips of gold pens, may in some 
cases be more useful than the ordinary method of 
tipping with minute grains of the hard metal. 

The Chubb Lock and Safe Company’s strong 
room, the door of which weighs over 2 tons, illus- 
trates some of the latest improvements in safe 
building. The sixteen bolts shoot out diagonally 
into the door frame, half upwards and half down- 
wards, thus serving to bind the frame together 
against attempts to wedge, and the lock 
puts the handle out of gear with the bolts, 
at the same time locking the bolt system. The 
time lock is controlled by three chronometers, any 
one of these three that survives serving to render it 
possible to open the safe at the time for which the 
lock may beset. Again, we havea magneticlock which 
can be obstructed at any instant from a distance. 
An electro-magnet, which can be operated at an 
arranged place, for example, in the manager’s 
room, releases a pin which drops into the main 
bolt of the lock and so prevents it being opened. 
To lift this pin from the bolt of the lock a small sup- 
plementary lock must be opened by a special key. In 
this case the conducting wires are concealed in the 
door, contact being made through one of the hinges. 
By far the mostinteresting electrical devicein connec- 
tion with Messrs. Chubb’s exhibit is the electrical 
burglar alarm, which is shown fitted to the large 
strong room and also to a smaller safe. This 
system is very carefully thought out, and its 
action depends on introducing a disturbance 
in a Wheatstone bridge system, and by adopting 
this method there is no need to conceal the wires 
attached to the safe. As a matter of fact the wires 
are apparent on the outside of the safe, being 
merely attached by two ordinary binding screws ; 
these wires leading to the manager’s room or to 
any place where the alarm is to be given. Cutting 
or connecting these wires would cause the alarm to 
sound, and a similar result would follow any 
attempt to connect them by a resistance equal to 
that in the safe ; so to a certain extent the exposed 
wires are a trap for a burglar so inexperienced as to 
think it desirable to sever them, and in ordinary 
cases the alarm would be so far off the safe as to be 
outside the range of the burglar’s hearing; so a 
highly scientific burglar, operating very cautiously 
with delicate rheostatic apparatus, would have 
nothing to guide him as to the success or failure of 
his attempt to tamper with the wires. 

The apparatus in the safe consists only of a 
resistance coil and the contacts which are broken 
when the bolts are drawn back, or when other dis- 
turbance is effected. An insulated spring stud 
acting on a flat in the form of contact adopted, and 
generally the contact is made from two of the bolts 
to the bottom of the corresponding bolt recesses. 
The principal parts of the contrivance are in the 
distant manager’s room or where the alarm is to 
be sounded, and the essential parts are as follows. 
At the top of the case containing the apparatus is a 
relay galvanometer, or contact galvanometer, having 
an anchor-shaped piece of platinum on the top end 
of the needle, and a (J-shaped platinum loop, so 
placed that a small deflection will contact between 
the anchor and the U. The coil of the relay or 
contact galvanometer is placed across the Wheat- 
stone bridge system so as to connect the 
points of equal potential, a single cell supply- 
ing the current to the bridge. The four 
resistances of the bridge are—one in the safe, one 
which forms a coil to an indicating galvanometer, 
the function of which is, by its deflection, to show 
that the current is flowing, and two which are 


the balance of the Wheatstone bridge system 
be disturbed, the contact galvanometer will 
deflect one way or the other, and the platinum 
contacts before mentioned will touch and bring 
into actiona local battery and electro-magnet, which 
magnet may control any convenient alarm. In the 
apparatus shown the local magnet releases a tum- 
bler which contacts two mercury cups by a falling 
staple, and sets a continuous bell ringing. Varia- 
tions in the power of the battery connected with 
the Wheatstone bridge system will obviously not 
affect the relay or contact galvanometer, but the 
indicating galvanometer will at once show if the 
battery is sufficiently active to operate the con- 
tact galvanometer when the bridge balance is dis- 
turbed. A case covers the whole apparatus, 
excepting a switch to put the alarm in or out of 
action, and a handle for setting back the tumbler. 
It is quite obvious that a very small current will 
serve with the bridge arrangement and the contact 
galvanometer, and as a matter of fact one cell is 
sufficient, but for actuating the local bell a battery 
consisting of several Leclanché cells is preferred. 
Altogether the electric thief alarm exhibited by 
Messrs. Chubb and Co., is a striking example of the 
thoughtful application of scientific principles, 
and contrasts in its completeness with the crudity 
of the sort of protection against burglars offered 
by those who sell an arrangement consisting 
of a mere seven-and-sixpenny bell and battery, to 
frustrate the purpose of which the burglar has merely 
to find or cut one of the conducting wires. 

The exhibit of the Homacoustic Speaking Tube 
Company is perhaps an example of the complete- 
ness and ingenuity sometimes arising out of such 
keen competition as that of the telephone; and 
although it is in the main, or essentially an acoustic 
arrangement, it takes a place in the Electrical 
Exhibition, as in certain forms electrical circuits 
are used in conjunction with the speaking tube 
system. The speaking mouthpiece is at the end of 
a short horizontal projection, and a loose bent 
arm hanging down, carries the receiving or ear 
cup. When the receiving cup is lifted to the ear 
the stop-cock which forms its hinge in the hori- 
zontal pipe closes the way through the mouthpiece 
and opens the way to the ear. Attention is called 
by a whistle on the top of a compression ball which 
connects to the horizontal projection ; and when 
the ball is compressed by pushing down the top 
with the hand its whistle is closed and it acts as 
atransmitter. Inaform of the apparatus in which 
communication may be made with any one of 
several apartments, a disc stop-cock serves to in- 
stantly connect the receiving and transmitting 
arrangement with the required circuit, and in this 
case each circuit has a special receiving whistle and 
a light flap, which being thrown over serves as an 
indicator. This disc stop-cock or commutator also 
serves to connect a wire circuit, which may be used 
for bell or other signalling if required. 

On the stand of the Armstrong Glass Company, 
Limited, of Waterloo-street, Birmingham, there is 
a simple-looking exhibit which, nevertheless, 
marks the commencement of a new manufacture. 
It is a glass tank, 4 ft. 6 in. long by 12 in. deep 
and 12 in. wide, intended to form a cell of an 
accumulator battery. Up to the present time it 
has been quite ae Ee to produce a vessel of 
this size in glass ; those in use, about 28 in. long, 
are blown inside moulds and represent all that can 
be done by that process. The new cell is produced 
by welding together sheets of plate-glass, cut to 
the proper size, by means of a blow-pipe flame. 
This is, we understand, the first time that anything 
of this kind has been attempted with plate- 
glass, and already very considerable success 
has been attained. Five sheets of rough plate are 
arranged around a cast-iron form, and the whole is 
placed inside a furnace. The furnace is then very 
gradually heated until both it and its contents are 
red hot, when the glass approaches the plastic stage, 
The edges of the sheets are finally brought to the 
welding point by means of an oxy-hydrogen blow- 
pipe, which is manipulated by the workman from 
the outside of the furnace through a small aperture. 
Attached to the blow-pipe is a roller which is used 
to smooth and consolidate the weld. This and the 
flame are kept in constant motion, working back- 
wards and forwards over a short length of joint 
until the union is complete, and a perfect connec- 
tion is obtained. When all the corners are com- 
ogee the furnace is allowed to cool down slowly 
or several days to anneal the glass. 








struction, the trailing log making contact at each 
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tanks than that at the Palace. The outlet for this 
class of goods promises to be large, for apart from 
secondary batteries, there are many chemical opera- 
tions that are now carried on with difficulty and 
a great expense, on account of the reagents attack- 
ing the vessels in which they are contained. Lead 
and wood are now largely employed, but neither 
material is entirely satisfactory, and great hopes 
are entertained that they may be successfully re- 
placed by vessels of welded glass. 





NOTES. 
Fast Artantic STEAMING. 

Norutne so clearly proves the excellency of 
modern marine construction, so far, at least, as our 
large passenger steamers are concerned, as the fast 
passages made quite recently, notwithstanding 
wind and sea. We have recently recorded 
(p. 323 ante) a Transatlantic passage of the Majestic 
during which she attained a speed of 20.41 knots ; 
the Umbria has shown that she is not far behind 
her newer competitors in keeping up a speed of 
19.5 knots on her February trip to the West (the 
first half of the trip, when the breezes were light, 
was done at 20.25 knots). On Wednesday of this 
week the Inman liner City of Paris arrived at 
Sandyhook after a splendid passage, during which 
the speed exceeded 20 knots. The time taken was 
5 days 22 hours 3 minutes, but the vessel followed 
the southerly route agreed upon by the principal 
steamship lines to clear any icebergs which might 
be floating about, and also to keep apart from 
vessels eastward bound. The distance from 
(Queenstown to Sandyhook was 2867 miles, the 
daily runs having been 468, 504, 480, 504, 497 and 
414 sea miles, the first and last being parts of days. 
The vessel experienced ‘strong and fresh head 
winds,”’ so that the mean speed, equal to 23 statute 
miles, is remarkably good, and gives promise of 
some exciting competition in the coming season, 
when weather conditions favour fast steaming. 


Tue Execrric LicHtine or TUE OHICAGO 
Exposition, 

The amalgamation of the Thomson-Houston and 
the Edison Electric Companies in America, and the 
arrangement between them and the Fort Wayne, 
the Brush, and two smaller concerns, has led to 
something like a ‘‘corner” in arc lamps. The 
committee dealing with the lighting of the Chicago 
Exposition asked tenders for the illumination of 
Jackson's Park; to their surprise there were only 
two offers from manufacturers. The Thomson- 
Houston Company asked 38} dols. (7/. 14s.) each 
for 6000 arc lamps, while the Western Electric 
Company asked 31.5 dols. (61. 6s.) each for 5000 
lamps ; but before any decision was arrived at the 
Western Company withdrew their tender, and thus 
the Exhibition authorities found themselves with 
only one offer before them. It was quite evident 
that the electric firms had come to an arrangement 
of which they were to be the victims, for, accord- 
ing to the New York Times, they had previously 
bought 200 lamps from the Edison Company at 
11 dols. each, although this appears scarcely 
credible. It is stated that they intend to seek 
relief by applying to European manufacturers, but 
unless they get an Act passed admitting the goods 
duty free—a very unlikely event—they will find 
little help here. Between trusts and tariffs the 
American very often gets badly squeezed. In 
most cases it is the existence of the latter that 
renders the former possible. It is impossible to 
make a ‘‘combine” that shall include the whole 
world. 


Tin-Piate MANUFACTURE IN THE UNITED Srarss. 

The statement that a Bill has been prepared 
and is before the United States Legislature to 
reduce the import duty on tin-plate to $d. per lb. is 
not without significance in this country when it is 
recollected that we have steadily increased our 
annual imports to the States, and that the im- 
ports in 1890 from all parts reached 330,000 tons, 
worth about five millions sterling. But the pro- 
spects of the Bill are not at all bright, for we 
gather from a bulletin issued by the American Iron 
and Steel Association that there were twenty 
different works ‘‘ in operation or prepared to make 
tin or terne plates” at the end of January last, that 
ten others were building and a number more pro- 
jected. The total capacity of the works built or 
building is 29,250 boxes per week, or 14 millions 
perannum. This is but 28 percent. of the total 
imports from this country, since we sent in 1891 





nearly 54 million boxes; but with such a great 
‘* interest” as is created by the starting of these 
works, it is easy to contemplate stiff opposition to 
the Bill now before Congress. Of the works built 
and building thirteen are in Pennsylvania State, 
mostly at Pittsburg, seven in Ohio, two each in 
New York, Maryland, Indiana, and Illinois, while 
the largest, having a weekly capacity of 3600 boxes, 
is in St. Louis, Missouri. The earliest production 
appears to have been in 1874 or 76 from works at 
Dumler, Pa., butin this case operations werestopped 
in 1878 and were resumed 1890. Thirteen of the 
works are reported as having made their first tin 
or terne plate, mostly terne plates ; but no details 
are given as to the extent of production. That is 
scarcely possible as the first plates in the majority 
of cases were only made in the latter half of 1891. 


Tue Serve Borer TvuseE, 


In order to determine the most suitable condi- 
tions for using the Serve ribbed tubes in boilers, 
Messrs. John Brown and Co., of Sheffield, have 
fitted up a complete testing plant, by means of 
which comparative figures can be obtained for the 
Serve tube and for the plain tube, under a wide 
range of working conditions. Thus experiments 
have been made with natural draught, with 
forced draught, and with induced draught, both 
when the air is supplied to the furnace cold 
and when it is previously heated, and much 
information of a valuable character has been 
gained. It has been found that for each variety of 
coala certain degree of draught is required if Serve 
tubes are to be successfully used. Thus when 
very smoky coal is used with low natural draught, 
the tubes choke up, and hence in future Messrs. 
Brown will not offer to supply tubes for such con- 
ditions of working. Such unfavourable conditions 
occur with small steamships having low funnels, 
but with high funnels, or with forced draught, no 
trouble is experienced even when smoky coal is 
burnt. When the draught is such that 30 1b. of 
coal are burnt per square foot of grate area the 
tubes can be relied upon to keep clean. As the 
result of their experiments Messrs. Brown recom- 
mend that with natural draught the height of a 
steamship’s funnel, should, if Serve tubes are used 
in the boiler, be 65 ft. above the grates for Welsh 
coal, and 75 ft. if smoky coal is used. Under such 
conditions the firm are prepared to guarantee with 
the Serve tubes a minimum saving of 10 per cent. 
when cold air is supplied to the furnaces, and some- 
what less when the air is previously heated. Messrs. 
Brown have also experimented with Howden’s 
system of forced draught, and this inventor’s spiral 
retarder has been fitted to the Serve tubes with 
great success, being fully as applicable to them as to 
plain tubes, and with the combination of Howden’s 
retarders and the Serve tubes Messrs. Brown 
claim an advantage of at least 12$ per cent. over 
plain tubes similarly fitted, or of 20 per cent. over 
plain tubes alone. These results they state as the 
outcome of a long series of experiments, and they 
claim that they are borne out in practice. It 
would be of much interest if Messrs. Brown would 
publish full details of the results of their experi- 
ments. 


Scotco Rat~ways AND TRADERS. 


The treaty of peace between the Caledonian and 
North British Railway Companies has not found 
favour with the traders, and the conflict to-day 
enters upon a new phase. We have already indi- 
cated the various points of the treaty (vol. lii., 
page 573), which has been come to with the view of 
avoiding competition. As the chairman of the 
Caledonian recently stated, the two companies 
have been constantly at war, each striving at great 
cost, but, as each supposed in self-defence, by the 
promotion and construction of new lines in the 
district of the other to defend and strengthen its 
own general position. It is true, further, that on 
the completion of such lines the result has almost 
invariably been, after a short trial of strength, that 
the two companies have arrived at some working 
agreement. By the twenty-five years’ agreement 
entered into now—-it may be terminated at the end 
of ten years—each company retains and develops 
its own traftic, and competitive traftic in the future 
will be divided between the companies in the pro- 
portion of the normal receipts of the competitive 
traflic of each company at 3lst January last. The 
agreement makes concessions in the way of passen- 
ger and season and traders’ tickets being available 
on either line. New lines may be made by a com- 


pany in its own district, or in the other companies’ 
district by consent. The traders regard the agree- 
ment as the establishment of a dangerous prece- 
dent. While the rates are not affected, they think 
it possible that a result will be a lesser desire 
to meet the traders in those small concessions 
and attentions which assist trade and which 
are the outcome of competition for traffic. 
The chairman of a company may say that 
to meet the trader in these small concessions 
it is in the interests of directors to promote trade ; 
but they know that the Glasgow trader must send 
his goods, and under the agreement they do not 
need to care much by which of the two lines they 
are sent. The indifference resulting from this 
knowledge will incline them to be more reserved. 
In effect the trader loses the benefit of competition. 
Happily, however, the Glasgow and South-Western 
Company have not become a party to the treaty of 
peace, much as they were coaxed. The traders 
have therefore, with remarkable unanimity, re- 
quested the English firms, with whom they do 
business, to send their goods where at all possible 
by the Midland and the Glasgow and South-Wes- 
tern. Labels have also been issued to facilitate 
this, and altogether the scheme for ‘‘ boycotting ” 
has been carried out with an earnestness and 
thoroughness, which is not favourable either to 
the London and North-Western or the Great 
Northern, far less the Caledonian and North 
British. 


ProvecteD RAILWAYS IN THE West HIGHLANDS 
OF SCOTLAND. 


With a view to promote the interests of the 
crofting and fishing population in the West High- 
lands and islands of Scotland, the Government ap- 
pointed Major-General Hutchinson, Rear-Admiral 
Sir G. 8S. Nares, and Mr. Henry Tennant as a com- 
mittee to inquire as to suitable harbours and routes 
for railways, and the report is now issued. The 
desirability for railway communication isundoubted ; 
the difficulty was in deciding which of six schemes 
suggested was the best. In nearly all cases they 
were supported by the landowners, who were 
willing to give land on easy terms, while the 
crofters themselves, in one case, agreed to co- 
operate to the number of 400, by contributing to 
the purchase of shares one-sixth of the money they 
would earn if employed on the construction of the 
line. The committee had some difficulty in arriv- 
ing at a decision. The coast is rocky and inhospit- 
able, while the land is so mountainous as to make 
the selection of a railway route no easy matter. 
The committee, after careful examination, recom- 
mend two lines, one north of the Strome Ferry 
terminus of the Highland Railway, and the other 
between that point and Oban, the only other rail- 
way terminus on the west coast of Scotland. The 
northern harbour is to be Lochinvar, which is in 
a central position for the north-western islands, 
being forty-two statute miles by the sea from 
Stornoway, in Lewis, and about the same distance 
from Cape Wrath to the north, and Gairloch to the 
south on the mainland. There is a protected 
anchorage, with convenient site for quay and pier, 
34 miles from the open sea, and but 7 miles from 
the passing trade route along the coast. There is, 
too, a lighted sea route, but one or two additional 
harbour lights will be necessary. The railway re- 
quired is from Lochinvar to a junction with the 
Highland Railway, the distance being 38 or 43 miles, 
according to the route adopted, so that Lochinvar 
will be 80 or 85 miles journey from Dingwall. The 
Highland Railway agree to construct, work, and 
maintain the railway if the Government guarantee 
for twenty-five years 6000/., should the cost be 
200,000/. or under, and 3 per cent. for any sum in 
excess of this cost. The Government outlay is ex- 
pected to be 7800/. per annum for twenty-five 
years. The other harbour is to be in Mallaig Bay, 
where a sea breakwater will be required, and even 
then only 30 acres will be sheltered from the prevail- 
ing winds. Loch Nevis, only four miles distant, is 
well protected, but is unsuitable, because of the 
difficulty of making a railway. From Mallaig a 
railway could be made joining the West Highland 
Railway at Banavie, near Fort William, and it is 
noteworthy that the company promoting this rail- 
way wished originally to construct their line to Mal- 
laig, estimating the cost at 260,000I., the distance 
being 40 miles. The harbour works will cost 45,000/., 
and the committee suggest a grant of 100,000I. 





Proportionate assistance, it is stated by the com- 
mittee, should also be given the Highland Company 
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in extending their Strome Ferry line nearer to the 
seaboard 104 miles. 


Tue Lane-Fox Patent Case. 

On Wednesday last Mr. Justice A. L. Smith 
gave judgment in the case of Lane-Fox v. the 
Kensington and Knightsbridge Electric Lighting 
Company. This case had occupied the Court for 
fifteen days, and had excited a vast interest in the 
electrical profession, many of the leading members 
appearing as witnesses on one side or the other. 
The case of the plaintiff was in that by his Patent 
No. 3988 of 1878, he had the sole right to use 
secondary batteries in parallel with incandescent 
lamps between two main leads. If he had 
succeeded in establishing this contention it would 
have brought several electric light supply companies 
into the position of infringing his patent, and 
obliged them to pay royalties. After taking nearly 
a fortnight for consideration Mr. Justice Smith de- 
livered a very long judgment, concluding as 
follows : ‘‘I have now held that the patent is bad 
upon the ground that the complete specification 
does not conform to the provisional, upon the 
ground that the invention as described cannot be 
made to work, and also upon the ground that if it 
could, no sufficient information is given as to how 
it was to be made to work ; and I have stated my 
reasons fully for so holding. It is not necessary to 
give any further judgment in the case, but, had the 
plaintiff been able to surmount the above difficulties, 
and had he established that by his invention he 
could have brought about what the Attorney- 
General said he could, my judgment would have 
been that his invention was the subject matter of 
a patent, that it had not been anticipated, and that 
the defendants had infringed it. I give judgment 
for the defendants with costs.” It will be seen 
that the judge found against the plaintiff on several 
material points, of which the most important was, 
probably, the divergence between the provisional 
and the final specifications. In the former specifi- 
cation provision was made for keeping the electro- 
motive force constant in the mains by means of 
special regulating devices. Then secondary batteries 
were mentioned as serving as a kind of reservoir 
for the electricity, and it was immediately after 
added, ‘‘In order to keep the electromotive force 
inthe mains constant it is desirable to have in the 
first place several generating machines.” In the 
provisional specification there appeared the words 
** regulating the electric current ” applied, according 
to the judge, to the mechanical device called during 
the trial ‘‘ the electrometer.” Upon July 30, 1883, 
a disclaimer was filed, in which these words were 
applied to the secondary batteries, making it 
appear that the invention consisted in regulating 
the electromotive force by their aid. This was the 
reading of the final specification insisted on by the 
plaintiff, and the judge decided that it constituted a 
different invention from that disclosed in the provi- 
sional specification. The evidence of the experts was 
somewhat conflicting, but the result of it was that 
when secondary batteries are coupled up to a 
main, without any regulating switches, they will, 
under certain conditions, bring about some of the 
regulating force claimed for them. The evidence 
showed, however, that batteries, automatically 
worked, will not keep the electromotive force in the 
mains constant. The defendants do not rely on 
this automatic action, but switch cells in and out 
of circuit according to the requirements of the 
moment. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
_ Hlasgow Pig-Iron Market.—There was a depressed tone 
in the market last Thursday, and very little desire was 
shown to do business in warrant iron, unless at reduced 
rates. For a whole week Scotch iron had not been dealt in 
through the open market. Hematite iron opened dull, 
and suffered a steady decline in price to the extent of 
8d. per ton, but a partial recovery was secured. The 
close, however, showed a decline of 6d. on the day, and 
1s, 44d. under the least price paid on the ——— Tues- 
day. Cleveland iron closed 5d. per ton down on the day, 
and 2s. down from the least price touched on the Monday 
preceding. All the early gains of the week were 
thus lost, and part of the previous week’s advance also. 
Scotch and hematite iron were brought back to the 
closing price of March 11, but Cleveland still retained 
5d. of the advance gained prior to the miners’ strike (or 
“‘holiday”) in England. At the close the settlement 
prices were—Scotch iron, 403. 104d. per ton ; Cleveland 
36s. 9d.; hematite iron, 46s. 44d. per ton. A fairly good 
business was done in the warrant market on Friday— 
about 20,000 tons in all changing hands. Scotch 
iron was somewhat active in the forenoon so long as 
‘prices kept near the 41s. quotation, but when sellers 





went up 6d. per ton business ceased. The close, how- 
ever, had buyers 14d. per ton over the close of Thursday 
night. Cleveland iron went up 24d. per ton, but sub- 
sequently lost that sum and the 34d. gain of Thursday. 
Hematite iron opened strong, but closed with the loss of 
2d. on Monday’s advance of 5d. per ton. The closing 
settlement prices were—Scotch iron, 41s. per ton ; Cleve- 
land, 37s. 30. ; hematite iron, 46s. 3d. perton. Asregards 
the volume of business done, this week opened very 

uietly on Monday forenoon, but the tone was firmer 
than at last week end, on the uncertainty regarding 
the position of affairs amongst the miners of Durham. 
The tone was fairly steady till near the close, when 
the purchase of a few thousand tons in a sensitive 
market sent the price of hematite iron up 3d. a 
ton over the opening quotation. Cleveland was also 
3d. higher. In the afternoon, business was purely 
of a jobbing character and without special feature, but 
with a firmer tendency at the close, after being dull and 
easy during the greater part of the afternoon. Hematite 
iron touched 46s. 84d. per ton, and Cleveland was a shade 
easier. No business was done in Scotch iron, either fore- 
noon or afternoon. The settlement prices at the close were 
—Scotch iron, 41s. per ton; Cleveland, 37s. 74d. ; hematite 
iron, 46s. 9d. per ton. There was more doing in the warrant 
market on Tuesday forenoon. Both Scotch and Cleveland 
iron were firmer. Three lots of the former were reported 
as having been sold, and 6000 tons of Cleveland were dis- 
posed of. Scotch rose 3d. per ton, and Cleveland 1d., 
while hematite iron lost 4d. per ton. Business was rather 
quiet in theafternoon. The opening was flat, but prices 
rallied a little, and then fell again. Some transactions 
in Cleveland iron were reported at 37s. 5d. and 37s. 6d. 
per ton cash, and in hematite iron at 46s. 64d. to 46s. 8d., 
and then back to 46s. 6d. cash. Nothing was done in 
Scotch iron. At the close the settlement prices were— 
Scotch iron, 41s. 14d. per ton; Cleveland, 37s. 3d.; 
hematite iron, 46s. 6d. per ton. Proceedings were 
very quiet in the pig-iron market this forenoon. In 
all some 5000 tons of Cleveland and hematite iron 
were sold, the latter being at easier prices. Scote 
iron was offered by several brokers, But there were 
no buyers, and the price was lowered 2d. per ton. 
The market was quite idle in the afternoon, not a trans- 
action of any kind being recorded up till within a few 
minutes of the finish, when one lot of Scotch was done at 
41s. ham days. The following are the current prices of 
several special brands of No. 1 makers’ iron: Clyde, 48s. 
per ton; Langloan, 49s. 6d.; Gartsherrie, Summerlee 
and Calder, 50s. ; Coltness, 53s. ; Glengarnock (shipped 
at Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 
52s. 6d. ; Carron (shipped at Gasguanuiick 55s. 6d. per 
ton. There are still 78 blast furnaces in actual operation, 
as compared with 37 at this time last year. Last week’s 
shipments of pig iron for all Scotch ports amounted to 
6692 tons, — 4069 tons in the corresponding week of 
last year. ‘They included 460 tons for the United States, 
271 tons for India, 400 tons for Australia, 205 tons for 
France, 1030 tons for Italy, 574 tons for Germany, 300 
tons for Holland, 370 tons for Belgium, smaller quantities 
for other countries, and 2658 tons coastwise. The stock 


of pig iron in Messrs. Connal and Co.’s public warrant | P 


stores stood at 488,724 tons yesterday afternoon, as com- 
pared with 495,039 tons yesterday week, thus showing a 
decrease over the week amounting to 6315 tons. 


Scotch Coal Trade.—In the Scotch coal trade a stead 
business is doing, but without any particular featuce. It 
was anticipated that business here would receive a fresh 
impetus on account of the position of affairs in Durham, 
but it seems trade here has not, as yet at any rate, been 
benefited in the least by the continuance of the struggle 
in the north of oe Any increased demand there 
has been for Scotch coal has gone to Fife, where the 
collieries: are now very busy. As to the nature of the 
trade doing in the west, it is simply of a hand-to-mouth 
character, there being a complete absence of forward deal- 
ing. Foreign merchants are still holding off. Prices are 

ractically unchanged from last week, and quotations may 

given as follows: Ell coal, 8s. 9d. to9s.; main, 8s.; splint, 
about 9s.; and steam, 10s, 3d. to 10s.6d. The report from 
Ayrshire states that the excitement prevailing during the 
past fortnight has completely subsided, and that the 
Ayrshire coal trade has fallen back on the old lines. 
There is at present a fair demand at all the leading col- 
lieries, but even at the present quotations consumers are 
shy in placing orders, as they look forward to the usual 
fall in prices which has generally taken place during the 
month of April. The following are the ruling f.o.b. 
prices: House coal, 8s. 6d. to 9s. per ton; steam coal, 8s. 
to 8s. 3d.; triping, 68. 9d. to 7s.; dross, 3s. 6d.; house 
coal at the pits is generally 9s. per ton. 


Danish Coal Contract.—A portion of the coal contract 
for the Danish State railways, made half-yearly now 
and at November—has just been settled, and it is gratify- 
ing to be able to state that orders for 30,000 tons have 
been secured by Scotch firms. Is is reported that Messrs. 
Robert Forester and Co., of the Roughrigg Collieries, have 
secured the Jutland portion of the contract, amounting to 
20,000 tons, while Messrs. James Nimmo and Co., of 
Glasgow and Glamannan, have got the contract for about 
10,000 tons for the Zeeland district. 


pone, and Engineering Contracts. — Messrs. 
Russell and Co., Port-Glasgow and Greenock, have con- 
tracted to build a steel sailing ship of 3000 tons for Messrs. 
Thomson, Dickie, and Co., Glasgow. The engines and 
boilers for the three steamers which were lately booked 
by Messrs. Murdoch and Murray, Port-Glasgow, are to 
be supplied by Messrs. David Rowan and Son, Glasgow. 


New Engineering Appointment.—The Clyde Trustees 
some time ago resolved to appoint an engineer to take 
charge of their engineering and repairing works at Dal- 





muir, the salary for which is to be 400/. per annum, with 


free house. It is said that there are upwards of 170 
applicants for the post, which will be filled up in a week 
or two. 


Mammoth Crane at Peterhead Harbour Works.—The 
breakwater to be built across the South Bay of Peterhead, 
in connection with the harbour of refuge works, will be 
formed of blocks of concrete weighing from 20 to 45 tons 
each. To successfully accomplish the work it was neces- 
sary to have a powerful crane for lifting the blocks and 
pes them in position, and for several months engineers 

ave been engaged erecting a block-setting Titan capable 
of lifting a load of 50tons. The Titan, which is a splendd 
piece of workmanship, is expected to be ready for use in 
a few weeks. Its total cost will be between 18,000/. and 
gg The contractors are Messrs. Stothert and Pitt, 
th. 


Royal Scottish Society of Arts.—The tenth meeting for 
the session of this society was held on Monday evening, 
Mr. Bruce Peebles presiding. Mr. John Ritchie, engi- 
neer, read a paper on the “‘ Application of Electricity to 
Hoisting Machinery.” Mr. ke A. Browning, electrical 
engineer, Edinburgh, read a communication on “‘ Electric 
Pumping in Collieries.” A discussion followed, and Mr. 
Ritchie and Mr. Browning were cordially thanked for 
their papers, which were remitted to committees. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Association and Colliery Disputes.—A meeting 
of the Yorkshire Miners’ Association was held on Monday 
at Barnsley. Attention was drawn to the fact that 136 
miners who, up to the stoppage, had been in the employ- 
ment of Earl Fitzwilliam had been refused work on again 
presenting themselves. It was resolved to point out to 
the Earl that they thought the manager could not be 
acting in accordance with his orders, and to grant them 
strike pay. The secretary was ordered to remit 1250/. 


h | per week to the Durham miners on strike, that being the 


amount due from Yorkshire on a levy of 6d. per week for 
each member; the council also ordered that where men 
cannot pay up the levy, time shall be given them to do so, 


Derbyshire and the Five-Day Movement.—At a meeting 
of the j oat a miners’ executive it was stated there 
was every probability of a meeting being held shortly 
between the employers and the workmen relative to the 
proposal to close the pits one day in every week, in accord- 
ance with the decision of the London conference. This 
step has been taken at the suggestion of a few large col- 
liery proprietors. The secretary and a number of men 
were deputed to attend the meeting. 


Mild Steel v. Wrought Iron.—At a meeting of the 
Sheffield Technical School Metallurgical Society, held on 
Saturday, Professor Arnold occupied the chair. Mr. 
J. W. King introduced the question of mild steel v. 
wrought iron. As typical of the microscopical structure 
of wrought iron, bars of D. U. and double bullet irons 
were selected, and compared with dead mild steel pre- 
ared by the acid and basic Bessemer processes. An 
interesting discussion followed and was taken part in by 
Mr. S. E. Howell, Mr. W. Tozer, and others. The 
general tendency of the discussion was to uphold the 
superiority of mild steel. Mr. Thomas Sorby and Mr. 
Leffler raised an interesting point with reference to the 

rocess of manufacture of one of the samples of double 
ullet exhibited. This bar was built up of parallel 
portions of pure iron and at least two tempers of puddled 
steel. The chairman was of opinion that the structure 
could only have arisen through the material having been 
piled. Messrs. Sorby and Leffler, however, strongly 
argued against the possibility of this view, as no piling 
furnaces exist in Sweden. This int will form a 
subject of further investigation. me surprise was 
caused by the fact that the cheap D. U. bar gave better 
mechanical results and was superior in chemical composi- 
tion to the expensive double bullet brand. 


The Heavy Trades.—Coal is now in abundant supply 
and procurable at the old rates which prevailed in Feb- 
ruary. The pig-iron market remains firm with little 
animation, and smelters are now busy clearing up old 
contracts. Higher rates are asked for the new ones’ 
which are gee a but as the foundries generally 
speaking, are only slack, foundry pig will not realise 
much higher figures. Forge iron will be dearer, as there 
are no stocks, and smelters decline to go on Lemans 
ataloss. In manufactured irons, bar continues to sel 

most freely both on home and export account. The 
heavy steel trade keeps up, especially for railway and 
bridge material, but orders are again holding back, 
possibly on account of the quarterly settlement. All the 
houses employed on Government work are busy, and the 
engineering branches appear to improve as the season 
advances. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Affairs in the northern 
iron trade continue in a most unsatisfactory state, very 
few of the furnaces now being in operation owing 
the scarcity of coke caused by the Durham coal trade 
strike. Prospects just now are most discouraging and 
very little business is being transacted. esterday 
there was only a thin attendance on ’Change at the 
weekly iron market, and as business was practically at a 
standstill very few gentlemen remained —- Producere 
of pig iron were not at ali anxious to sell, and on the 
other hand, buyers were few indeed. Between 38s. and 








40s. was asked by makers for prompt f.o.b, delivery of 
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No. 3 Cleveland pig iron, but a few small lots were said 
to have been pure from merchants at 37s. 9d., and 
as warrants declined during the day by the close of the 
market those requiring iron were not disposed to 
give the last-mentioned figure. Middlesbrough warrants 
opened 37s. 8d. and closed 37s, 3d. cash buyers. The 
lower qualities of iron were steady, the general quotation 
for both No. 4 foundry and grey forge being 37s. 6d., but 
buyers were not inclined to give this price for the latter 
class. To-day the market was very quiet. The price of 
No. 3 cannot be fixed at above 37s. Gay although makers 
will not listen to any such figure. Middlesbrough war- 
rants were 37s. 4d. cash buyers. In the hematite pig iron 
trade there is absolutely nothing doing, local brands not 
being obtainable except for forward delivery, and few 
firms will name less than 50s. for mixed numbers. The 
Spanish ore trade is very little altered. Rubio is about 
13s. 3d. ex-ship Tees. 


Manufactured Iron and Steel.—It is very difficult to learn 
anything new with —o to these two important in- 
dustries. Only three large firms are now running full 
time, the others having been stopped, or partially stopped, 
by the coal strike. There is no new business doing, and 
quotations are quite nominal. For delivery when the 
strike terminates, the following are the quotations: 
Common iron bars, 5/. 12s. 6d. ; iron ship-plates, and iron 
ship angles, each 5/. 5s, ; and steel ship-plates and steel 
ship angles, 5. 15s., all less 24 per cent. discount for cash. 
Heavy sections of steel rails, 4/. net at works. 


The Fuel Trade.—Some interest is taken in the ballot 
of the Durham miners. Coal generally is weaker. On 
Newcastle Exchange, best Northumbrian steam coal is 
10s. 9d. f.0.b., and small steam about 5s. Gas coal is 
very scarce. Bunker coal is dull in consequence of the 
large number of idle steamers. There is very little doin 
in coke, owing to so many blast furnaces being dam 
down, and few people have any to sell for pig iron making. 
One firm of ironmasters offered a little for sale at Middles- 
brough on Tuesday, but asked the exccedingly high figure 
of 25s. per ton. 

Wages in the Manufactured Iron Trade.—A day or two 
ago the joint secretaries to the Board of Conciliation and 
Arbitration for the Manufactured Iron Trade of the 
North of England issued the certificate of the accountant 
to the Board of the average net selling price of the various 
classes of manufactured iron, at the associated works, for 
the two months ended February 29. ‘The price is certified 
at 51, 9s. 9d. per ton, a reduction of 1s, 3d. per ton on 
the previous two months, and of 8s. 2d. per ton on the 
corresponding two months last year. There will be no 
alteration in the rate of wagas under the sliding scale, 
which will remain at 7s. 6d. per ton short weight for 

wees, with corresponding rates for forge and mill 
nands, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The inquiry for steam coal has been inactive. 
The best descriptions have brought 12s. to 12s. 6d., 
while secondary qualities have made 11s, 6d. to 12s. per 
ton. There has been about an average demand for house- 
hold coal and previous prices have been supported ; 
No. 3 Rhondda large has made 13s. per ton. Patent fuel 
has been inactive, and prices have shown scarcely any 
change. Foundry coke os made 19s. to 20s., and furnace 
ditto, 17s. 6d. to 18s. per ton. 


West Gloucestershire Water Company.—At the half- 
age & meeting of this company at Bristol on Saturday, 
the chairman reported a steady increase in the revenue 
of the undertaking. About 300 additional services had 
been laid on, the number of houses now supplied being 
3200, which produced a rental of 2700/. per annum. The 
directors proposed purchasing the freehold of the estate 
on which the company’s springs and pumping station are 
situated, as this arrangement would effect a saving of 
over 130/. per annum. 


South Wales Institute of Engineers.—The thirty-fourth 
annual meeting of this Institute was held at Cardiff on 
Thursday, Mr. A. Hood in the chair. Mr. Jenkins 
resuming a discussion on ‘‘ Notes on Electrical Work in 
Mines,” by Mr. A. T, Snell, asked which would really 
compare the better, air compressors and motors or electri- 
city? The air might be best at the bottom of a shaft, 
but it would not be as good as electricity for long 
distances. In the fiery mines of South Wales proprietors 
and managers would fight shy 2f introducing plant pro- 
ducing sparks in its working. The chairman said the 
Institute hoped to get some information from a committee 
appointed to consider the question of electrical motors, 
and the discussion had better be adjourned to the next 
meeting. This was agreed to. The discussion was con- 
tinued on a paper by Mr. T. C. Hair on “ Ryehope 
Quicksand Sinking.” Mr. M‘Murtrie reviewed the r, 
which he characterised as a one, but said that 
Taylor's system, which was used at the Marsden Col- 
liery, Durham, though much better than the old systems 
for getting through the sand beds, was being eclipsed by a 
German mode of sinking. The discussion was again ad- 
cm Mr. Co!quhoun, adding to the paper on “‘ Blast 

‘urnace Practice in the United States,” read at the last 
meeting, said the record had been broken at Furnace H 
at the Thomson Works. No less than 3000 tons of iron 
were turned out by this one furnace in seven days, 
this being produced by a consumption of 17 cwt. of coke 
for every ton of iron. Mr. Telfree said the figures were 
marvellous, and he should like to see the day when such 
a thing happened in — When the Treforest 
furnaces were put up Sir Lowthian Bell came over and 


found that iron was turned out with a consumption of 
17 owt. of coke to the ton of mineral. In answer to 
questions, Mr. Colquhoun said the ore, from which the 





result in the United States was obtained, contained 62 per 
cent. of iron, while Spanish ore only contained about 
48 or 50 per cent. The chairman said that it would be 
better that the discussion should stand over for the 
attendance of more furnace owners. 


Pig at Cardiff.—Last week 2000 tons of pig were made 
at two furnaces at the Dowlais Iron Company’s works at 
ardiff. 


Bristol Water Works Company.—The annual meeting 
of this company was held at Bristol on Saturday, Mr E. 
Bush in the chair. The chairman, in moving the adop- 
tion of the directors’ report, said interest, which had to 
be provided on capital expended upon new works, 
accounted for the reduction proposed in the dividend. The 
directors hoped to save in future a good deal in pumping, 
as the company would in future have a reservoir storage 
of 370,000,000 gallons. 


Chief Constructors.—Mr. Huddy, chief constructor at 
Devonport Dockyard, will not obtain on his retirement, 
the maximum pension of 516/. 13s. 4d. on account of his 
age being under sixty. Under the Civil Service regula- 
tions an official is entitled to retire on two-thirds of his 
full pay at the age of sixty, provided he has served for 
forty years, the rateable value of his official residence 
being included in the calculation. A few years since, 
when the grade of civil assistant was established, the 
maximum pay of chief constructors was reduced from 
8501. to 700/. per annum, and in consequence the pensions 
have been considerably reduced also. The minimum pay 
of a chief constructor is 600/. per annum, and after four 
years’ service the maximum is attained. There is no dif- 
ference made in the pay at any of thedockyards, although 
the ~ aaa work at some is far more extensive than 
1n others. 





MISCELLANEA. 

SomE very valuable machinery has been destroyed by 
a fire which has occurred at the Crewe railway works. 
Three large shops were completely gutted, and several 
firemen had marvellous escapes. The damage is esti- 
mated at 50,000/. 


The gross receipts of the 23 principal railways of 
the United Kingdom for the week ending March 20 
amounted, on 16,326} miles, to 1,173,597/., and for the 
corrresponding peri of 1891, on 16,261% miles, to 
1,304,024/., an increase of 644 miles, or 0.3 per cent., and 
a decrease of 130,427/., or 11.1 per cent. 


The Swedish artillery has now accepted the type No. 1, 
rapid i gun, Thronsen’s construction, with hand- 
power mechanism. The Government has ordered twelve 
of these, which are of the same model that have recently 
been ordered by the Norwegian Government. These 

uns will probably be placed at the Oscar Frederiksborg 
ortifications, 


We understand that the firm of Merryweather and 
Sons has, for reasons purely of a family nature, been 
registered as ‘‘ Limited.” The capital of the old firm 
remains in the new company, none being offered for 
ere subscription. The business will continue to be con- 

ucted under the supervision of Mr. J. Compton Merry- 
weather, M.I.M.E. 


We are informed that the firm of Hick, Hargreaves, and 
Co., Soho Iron Works and Pheenix Boiler Works, Bolton, 
who were established in 1832, have for private family 
reasons availed themselves of the Companies Act, and 
will therefore henceforth be known as Hick, Hargreaves, 
and Co., Limited. This alteration will not make any 
difference in the management. 


Experiments in the welding of tramway rails by means 
of electricity as a substitute for fish-plates have been 
made at the works of the Johnson Rail Company, John- 
stown, Pa. The results are said to have been satisfactory, 
it having been found practicable to weld together two 
pieces of steel of 25 square inch section. A solid steel 
rail three or four miles long can thus be produ As 
regards the necessity of joints to allow for contraction 
and expansion, it is said, that the tests show the import- 
ance of this to have been overrated. 

At a meeting of the King’s College Engineering Society 
held on Friday, March 18, Mr. Goad read a paper on 
‘*The Works for the Disposal of Sewage at Wimbledon.” 
He described in detail the progress of the sewage from 
the point where it enters the works until it goes out in the 
form of sludge cake and clear effluent, and went on to 
describe the filter presses used and the vegetation grown 
on the farm, mentioning some of the many difficulties 
which had to be encountered before the farm was brought to 
its present condition. In conclusion he stated the cost of 
both farm and works, and gave a short description of the 
machinery used. 


At the fourth annual general meeting of the Delta 
Metal Company, Limited, held at 110, Cannon-street, 
London, E.C., on Thursday, Mareh 17, the directors 
reported that the business during the year 1891 had been 
very satisfactory, and the sales had increased consider- 
ably. Incidentally it was mentioned that in 1891 five 
launches had been built completely of delta metal and 
that several delta metal propellers for large steamers have 
been cast during the year. The report and statement of 
accounts were adop‘ed, and a dividend of 8 per cent., less 
income tax, was declared, the balance of 494/. 11s. 11d. to 
be carried forward to the new account. 


An installation of wood-working machinery for Lord 
Rothschild has just been erected at Tring Park. The 
plant comprises band saw and circular saw machines for 
converting logs, deals, &c., as also planing, moulding, 
mortising, and tenoning machines, the whole of which are 





driven by electric power. The machinery has been sup- 
plied by Messrs. A. Ransome and Co., of Chelsea, and 
erected under the superintendence of the resident engi- 
neer, Mr. C. Burman Callow. Although isolated ma- 
chines have been driven by electricity, we believe this to 
be the first complete saw mill worked under these condi- 
tions. 


The Electric Lighting Committee of the Manchester 
Corporation have orde from Messrs. Mather and 
Platt, of the Salford Iron Works, Manchester, two large 
dynamos of their ‘‘ Edison-Hopkinson” type. hese 
dynamos are for an output of 410 volts, 590 amperes, at a 
o mae not exceeding 400 revolutious per minute. They are 
shunt wound and will have a guaranteed commercial effi- 
ciency of 91 percent. The dynamos will be almost exactly 
similar to the four large ‘‘ Edison-Hopkinson” machines 
at the central generating station of the City and South 
London Railway, and will be driven with belts from 
compound vertical engines built by Messrs. Galloways, 
Limited, of Manchester. 


Mr. V. de Michele, of 14, Delahay-street, West- 
minster, proposes the following tests as sufficient to 
insure a good sound Portland cement: Pats 3 in. thick in 
water, absolutely sound at seven days; tensile strength, 
400 lb. per square inch at seven days; fineness, 10 per 
cent. residue ona 50 sieve. In carrying out the tests the 
following precautions should be adopted: The pats 
should be gauged on glass, immersed in water imme- 
diately, and left there for the whole period. One pat to 
each three bricks. The test bricks should be gauged by a 
skilled man, with any quantity of water, in any way he 
likes. The average of three should be taken, which should 
represent about 100 tons or less. The strain should be 
applied as quickly as possible. The sieve should have 
2500 holes per square inch, and be of wire $5 in. in 
diameter. Shaking should be continued until nothing 
ground in the mill passes. 





Tue American Tartrr.—-The Committee on Ways 
and Means of the American Legislature have decided to 
report the Tariff Bill containing proposals for the reduc- 
tion of the duty on tinplate, terne plate, and saggers tin 
1c. a pound, the reduction to take effect from the Ist 
October next. It is proposed to place these articles on the 
free list on the 1st of October, 1894, and also to continue 
on the free list pig tin and bar tin. 





LarGE REFRIGERATING Macuine.—The De la Vergne 
Refrigerating Machine Company have just erected at the 
works of the Anheuser-Busch Brewing Association of 
St. Louis, U.S., a large refrigerating machine. The gas 
cylinders are double-acting, 24 in. in diameter by 48 in. 
stroke. They are driven by a Corliss engine of 600 horse- 
power, having cylinders 32 in. and 64 in. in diameter by 
48 in. stroke. The machine is 28 ft. 6 in. high, and occu- 
pies a floor space of 37 ft. 4 in. by 22 ft. 3in. The crank 
shaft is 15 in. in diameter, and weighs 20,820 lb. The 
total weight of the machine in the rough was 390,000 Ib., 
and its finished weight about 175 tons. 





CLacTON-ON-SEA SEweERAGE.—The Local Board of 
Clacton-on-Sea, in Essex, called in Mr. W. H. Radford, 
of Nottingham, as consulting engineer with respect 
to their sewerage extension, and his report has just 
been sent in. T'wo schemes had been drawn out some 
years ago for the sewerage of the Old Road and Great 
Clacton, and the best of these involved two miles of 
tunnelling and a new low-water sea outlet at a total cost 
of 90007. Mr. Radford advises a new route which only 
involves 1000 yards of tunnelling and utilises the present 
low-water outlet, and which secures better gradients and 
a more effective arrangement throughout at a saving of 
40001, on the estimate. Recommendations were also made 
with a view to improve the ventilation and flushing, and 
provide additional storm overflows. 





Exectric LIGHTING FROM WINDMILLS.—An interestin 
little plant for electric ping recently been erecte 
at the Flour Mills of Messrs. T. E. Carwardine and Co. 
in the City-road, E.C. The most striking feature of the 
installation is a windmill 30 ft. in diameter which has 
been erected on the roof of building, and which supplies 
the power necessary for driving the dynamo. This wind- 
mill is of the Halliday tyre, which excited considerable 
interest at the Inventions Exhibition, and has been sup- 

lied by Messrs. Alfred Williams and Co., of 39, Great 

astern-street, K.C. These windmills, as our readers 
may remember, are fitted with a governing device of a 
peculiar type, by means of which, if the revolutions 
exceed a definite number per minute, the vanes are tilted 
end-on to the wind. In addition to the dynamo the mill 
drives two millstones and an elevator. The dynamo is of 
the Elwell-Parker type, and is shunt wound, having a 
maximum output of 40 ampéres at 80 volts. A sprin 
load governor is fitted on the armature spindle, an 
operates a finger which, sliding over a number of contact- 
pieces, cuts in or out coils of the shunt, so as to reduce 
the strength of the magnetic field as the speed rises, and 
thus keep the electromotive force fairly constant. The 
dynamo is used for charging a set of 28 E.P.S. cells, 
a simple automatic switch being introduced on the 
charging circuit to cut out the cells when the electro- 
motive Teese falls too low. A second switch is provided 
which operates when the speed gets too high, and as an 
additional means of semiieaion a number of resistance 
coils are. provided, which are inserted in the charging 
circuit by hand when required, and assist this automatic 
switch in regulating the current through the cells. The 
whole of _the electric arrangements have been carried out 
by the Wenham Company, Limited, of Upper Ogle- 
street, London, W. 
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LONGWORTH’S POWER HAMMER. 


CONSTRUCTED BY 


tt 


: 


On the present page we give illustrations of a 
new form of Longworth’s patent power hammer, 
which is at present being manufactured by Messrs. 
Samuelson and Co., Limited, of Banbury. Fig. 1 
is a general perspective view, and Fig. 2 a ver- 
tical section. The hammer is actuated by a belt 
gearing through the intervention of a crankshaft. 
The latter gives motion to a rocking lever, which, by 
means of long links and a crosshead, causes the top 
cylinder to travel with a vertical reciprocating motion. 
The piston of the top cylinder is attached to a long 
shaft, which also forms a ——— for a lower cylinder. 
The upper piston is in the moving cylinder, while the 
lower works in a fixed cylinder. Motion is given to 
the hammer in the following manner: When the belt 
is put on the fast pulley the rocking lever, through 
the medium of the links, causes the top cylinder to 
reciprocate as already stated. As the cylinder comes 
down it brings with it the upper piston, and conse- 
quently the hammer itself, as the two latter are rigidly 
attached. When the travel of the cylinder is reversed, 
the piston is carried up also and the hammer raised 
from the anvil. An arrangement simply such as we 
have described would speedily knock itself to pieces 
unless made of abnormal strength, and in order to 
obviate this an air cushion arrangement is introduced. 
The upper cylinder is made with closed ends, but there 
are small holes, as shown, at a short distance from the 
ends. The air inclosed after the piston passes these 
holes acts as a cushion, and so preserves the machinery 
from destruction by the jar of the blow being con- 
veyed to the driving mechanism. The top or actuat- 
ing cylinder is all that is required when a series of 
blows of uniform strength are to be made, such as in 
planishing, &c. In ordinary forging operations, how- 
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ever, when dealing with work of varving size and re- 
quiring blows of varying strength, a further device is 
necessary. This consists of the second or lower 
cylinder, which is firmly attached to the framing 
of the machine. This controlling cylinder is fur- 
nished with self-acting air inlet valves at the bottom, 
and a slide at the back, as shown. There are five 
ports cut in the cylinder face for the escape of 
air. The valve is worked by the foot lever, and, if 
uncontrolled, it closes all the ports, it being brought 
into the position to do this by means of the special 
spring shown. When all the ports are closed the air 
in the cylinder cannot escape, and therefore a very 
werful cushion is formed in the lower part. This 
as the effect of arresting and lightening the blow. 
By slightly pressing the controlling lever with the 
foot one port will be opened, whilst a further 
downward pressure will open other ports, until, at its 
lowest position, the valve will leave all the ports open 
and a blow of maximum intensity will be struck ; the 
power absorbed by the air cushion on the down stroke 
is practically given back on the up stroke, and, there- 
fore, little power is required for driving when the 
work is light. 

At a recent visit to Messrs. Samuelson’s works, we 
had an opportunity of seeing this hammer at work, 
and witnessed the facility of control obtained by the 
various degrees of cushioning. By pressing the lever 
suddenly and letting it go, a single blow can be given ; 
or one, two, or three blows according to the time the 
foot presses on the treadle. 

Messrs. Samuelson make these hammers in sizes 
varying from a 10 lb. planishing hammer up to the 
10 cwt. forging hammer. They can be run at speeds 
varying from 50 to 500 blows per minute. They are 
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made for a great variety of work, such as planishing 
silver and copper, flattening, riveting, wdlieg ke. 
They are also well adapted for Oliver work, forging in 
dies and light stamping, file forging, forging knife and 
sword blades, scythes, &c., drawing hay forks, plating 
— and shovels, tilting steel, and general smith’s 
work, 

This hammer has many of the advantages of the 
steam hammer, but from the fact that it can be driven 
by an economical shop engine, it has the further benefit 
of not being so greedy a steam eater as its elder 
brother. 

Since we last visited these works in order to report 
on the working of a Roots ‘‘ Acme” blower,* con- 
siderable additions have been made to the shops for 
the purpose of manufacturing the latter machines. A 
large number are now in hand, both for driving by 
belt and also by a steam engine coupled direct. 
The firm are now building these blowers to deal 
with air pressures as high as 10 lb. to the square 
inch, they having just completed an order for five 
sets guaranteed to run under this pressure. One part 
of the extension consists of a new shop, which has 
been built for the construction of the blowers, cover- 
ing a space of 4500 square feet, and contains some 
special machine tools paced for the work. It is 
divided into two bays, served with overhead travellers 
and other conveniences for handling the work. Ad- 
joining is the testing department, where every 
machine is put through a series of practical trials. A 
new type introduced by the firm is a steam blower 
of the duplicate connecting-rod pattern, the whole 
machine being self-contained, so that the thrust of the 





* See ENGINEERING, vol. xlv., page 641. 
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engine is taken up entirely by the end casting. This 
machine is well designed in respect of all the wearin 
parts being well accessible, so as to facilitate oiling jen. 
renewal, The saving in floor space with the new 
design is also a good feature. The machine being self- 
contained, can be put on any good foundation. 





INDUSTRIAL NOTES. 

Tue month of March, 1892, will long be remem- 
bered as a notable month in the history of labour. 
What will be the ultimate effect of the action taken, 
and the course pursued generally, and specially, 
by several industrial bodies, are matters of pure 
speculation, though there are indications of probable 
results at no distant date. The ‘‘stop-week” of the 
miners appears not to have had the results antici- 
pated and prophesied by the men and their agents. 
Stocks are again accumulating, while the demand for 
fuel has decreased, as was foretold in ENGINEERING 
some weeks ago. The miners have not benefited a 
single penny by the advance in prices, but, on the con- 
trary, they lost a vast sum in wages, amounting to 

erhaps close upon three-quarters of a million sterling. 

he colliery owners, as a rule, declare that they 
were not benefited to any large extent by the higher 
prices, the extra having gone to the coal merchants 
who were not involved in the struggle. On the other 
hand, the merchants allege that the coal supplied 
under contract was withheld on various pretences, such 
as the strike clauses in the contracts, want of wagons, 
cessation of mineral traffic, &c., the coalowners in the 
mean time selling their stocks at greatly enhanced prices 
where supplies were pressing. ‘There appears to be a 
great deal of truth in this, and the facts are vouched 
for by some colliery proprietors, and by many of the 
merchants. But the question is, Has the rise in price 
been of that permanent character to affect the wages 
question in the manner expected by the miners? Ap- 
parently it has not, for, to the astonishment of most 
people, the fall in prices was nearly as rapid as the 
rise, while the dislocation of industry has lessened the 
demand to an extent that was scarcely expected. The 
probability is that the diminished demand will con- 
tinue for some time, possibly for months, meanwhile 
prices will probably fall still lower, and give excuse 
for the reductions in wages which the miners sought 
- cate | by a policy which most thoughtful men con- 
demned, 





In Lancashire the same tendency towards quieting 
down is manifest in the several branches of the engi- 
neering trades, only that it is becoming more and more 
manifest in many districts, and in several branches. 
There seems generally to be an uneasy and unsettled 
feeling, with no kind of confidence in the near outlook 
as to what may turn up. The number of unemployed 
increases, and some that were thrown idle, in con- 
sequence of the play-week of the miners, have not yet 
resumed work. In many cases it was not so much the 
want of coal, as the expectation of that want, which 
led to stoppages. In the iron trade there is even 
greater uneasiness, very little business being done, 
though prices were kept up by the makers. In the 
manufactured iron trade business is very slow, no great 
weight of metal changing hands. In the cotton in- 
dustries there are signs of uneasiness also inconsequence 
of low prices and a decrease of exports in some direc- 
tions. Some few disputes have also arisen, but not of 
any great moment. In the felt hat trade a strike took 
place on Friday last at one of the chief centres of the 
trade. In the engineering and cognate trades labour 
questions are quiet at present, 


In the Sheffield and Rotherham district the large 
works settled down to work fairly well after the stop- 
week of the miners, The manufacture of railway 
material continues to be satisfactory, and there is a 
fair amount of marine work on hand. But in the de- 
partments of large forgings and of castings for 
marine purposes, there is a slackness, Sheffield not 
having secured any of the Government orders of 
late. In most of the local industries there is a 
tone of quietude tending towards slackness, even in 
cases where no decided slackening off has taken place. 
No fresh indications of labour disputes have manifested 
themselves, but there is a fear that some reductions 
are contemplated in certain of the local trades. The 
chairman of a large local firm recently gave utterance 
to remarks which seemed to enzourage rather than 
otherwise the action of the miners. 


The Cleveland district is perhaps more affected by 
the Durham strike than any other locality. The 
smelting furnaces are dependent upon the supply of 
Durham coke, and just now the legion of mineral trains 
which traverse the district are standing idle in the 
sidings, and nearly half of the passenger trains are idle 
in the sheds. The iron and steel industries are as 
dependent upon Durham coal supplies as the people 
are upon the air they breathe for the sustenance of life. 
Just now and quietude reign throughout a large 


portion of the district, but plenty does not so abound. 





The furnaces are damped down, the pulley wheels have 
ceased to whirl round, thousands are out of work, and 
the ironstone miners are either idle or on short time. 
The Eston Steel Works were slack for weeks and 
months some time ago; then they got some weeks’ 
work and things looked brighter ; a week before the 
Durham strike and the federation play-week they 
stopped again and have since been idle, not for lack of 
dm but because of the price of fuel, the firm, it is 
said, selling the coal, because of its higher price, rather 
than use it at the works where the margin of profit 
was small, if, indeed, there was a margin. Distress 
has long been prevalent in the district, though its 
acuteness was denied; but it is increasing, not 
diminishing. The North-Eastern Steel Company was 
on the point of closing at the end of last week, and 
the Moor Works were expected to follow after a few 
days. To make matters worse the chairman of Measrs. 
Bolckow, Vaughan, and Co. suspended payment at the 
close of last week, an event which caused a great and 
painful sensation in the district. The effects will be sad 
enough coming as the blow does just ata moment when 
the industries of Cleveland are languishing, when 
confidence is shaken, and when thousands are idle 
through no fault of their own, and over which they 
had no control. 





In the Birmingham district there is an unsettled 
kind of feeling, which manifests itself chiefly in re- 
stricting business in most departments to the smallest 
amount, Consumers of iron and steel seem content 
with covering their immediate wants, while the 
makers do not care to commit themselves to heavy for- 
ward obligations at the existing unremunerative rates. 
In the local industries there is still a considerable 
amount of work, but slackening off is pretty general, 
except in special departments and particular firms. 
No disputes of any consequence exist in the locality, 
nor is there any manifestation of a desire to initiate 
disputes at present. 





In the Wolverhampton district the iron works 
mostly restarted after the conclusion of the miners’ 
stop-week, the effects of that igs 4 having subsided. 
But there is quietude in most of the iron industries, 
prices being so low as to be unremunerative. As the 
rates of wages are regulated by the sliding scale of the 
Midland Wages Board no difficulties are anticipated 
on this account. In some parts of Staffordshire trade 
is very quiet, 

The recent inquiries relating to the chainmaking 
and railmaking trades in Staffordshire and Worcester- 
shire show that very little improvement has taken place 
among the workers. The following evidence was given 
beforethe Labour Commission: One-third of the workers 
are females, who have to slave for twelve or more 
hours per day for 4s. or 5s. per week. Men, women, 
and children work together in factories, shops, and 
open sheds, often in a partially nude state. In the 
chainmaking and nut and bolt trades the women 
have to wield hammers of from 2 lb. to 24 1b., while 
the ‘‘ Oliver,” which is worked by women, is from 
10 lb. to 201b, The men are now earning about 20s. 
per week at some branches, and from 12s, to 14s, per 
week at other branches. The witnesses concurred in 
the view that the conditions of labour were demoralis- 
ing to both sexes, 





The unfortunate dispute at Newcastle between the 
engineers and the plumbers is one of the most disas- 
trous to the Amalgamated Society of Engineers that 
has occurred in its long and eventful, and, generally 
speaking, its honourable history. It is doubtful 
whether it could have occurred had the society been 
under the leadership of either of its deceased secre- 
taries, Mr. William Allan or Mr. Robert Austin, or 
under the leadership of Mr. John Burnett, now the 
Labour Correspondent to the Board of Trade. Unfor- 
tunately the society was practically without a recog- 
nised head, the vacant secretaryship not having yet 
been filled up. The responsibility may be said to 
have been diffused, rather than concentrated ; it re- 
mained with the council, but it is easy to see that 
even majorities may be reckless, especially when the 
dispute is a long distance away from the executive 
power. The engineers appear to have relied upon 
their great power, their vast numbers and enormous 
funds, and not to have fully considered that even 
these may be practically powerless if the eause of the 
dispute is not recognised as a just one. The plumbers, 
though a small body and not strong in funds, were not 
disposed to submit to terms which they considered 
were adverse to their interests. Public feeling rather 
went with the plumbers. After many weeks of hope- 
less struggle the engineers sought to end the dispute. 
The plumbers were not in haste to agree to the terms 
submitted. A deadlock ensued. he only chance 
appeared to be a full submission on the part of the 
engineers, This was much against the grain, but the 
employers, first of all, and then the plumbers, insisted 
that the employers must have a voice in the final 
arrangement. eanwhile thousands are out of work, 
large establishments are nearly or quite ata standstill ; 





vessels are laid up, and deep distress is felt over a 
wide area. Charity has to be invoked to stave off 
starvation, and all because of a paltry dispute as to 
what work shall be done respectively by men belong 
ing to two different organisations. 

Labour in one form or another was strongly in 
evidence in Parliament during the whole of last week. 
On Tuesday the question of Ege A was discussed 
and voted upon, the motion of Mr. Robertson being 
defeated by 226 to 180, a majority of 46. This result 
was mainly brought about by the political complexion 

iven to the debate by the mover of the resolution. 
ith the exception of the speeches of Mr. Burt and Mr. 
Fenwick, the whole of the other utterances were by 
lawyers, with the result that the original intention of 
the motion was obscured, and probably the motion 
itself was lost. Possibly, also, the recent action of 
some of the miners, or at least of some unionists, 
caused an amount of irritation by the coercion resorted 
to in cases of disputes, 

On Wednesday the whole of the sitting was devoted 
to the Mines Eight Hours Bill. That Bill was defeated 
by 274 against 162, including the tellers, the majority 
being 112against the Bill, The voting wascurious. The 
front opposition bench was divided, Mr. John Morley 
and others voted against the Bill, Sir William Har- 
court, Mr. H. H. Fowler, and others voted for the 
Bill. The whips absented themselves. Several of 
the Conservatives voted for the Bill, but the majority 
of the supporters were drawn from the Liberal benches 
and from the Irish party. Of the five miners in the 
House of Commons, Mr. Burt, Mr. Fenwick, and Mr. 
Wilson voted against the Bill, the two former speak- 
ing against it, while Mr. Abrahams and Mr. Pickard 
voted for the Bill, the former speaking in its favour. 
The other labour members voted as follows: Mr. 
Cremer and Mr. Rowlands for the Bill; Mr. Howell 
against the Bill, while Mr. Broadhurst absented him 
self. Many Liberal members absented themselves, 
as did also some Conservatives. The Government 
opposed the Bill, the Home Secretary being the official 
spokesman. The minority in favour of the measure 
was undoubtedly large, much larger than many antici- 
pated. Whatever its ultimate fate, or its results, it 
cannot be denied that it has found many supporters, 
and that too among men otherwise averse to legislative 
interference, 

On Friday the question of payment of members was 
raised by Mr. Fenwick, wholly in the interest of the 
working classes, with a view to a much larger repre- 
sentation in the House of Commons. The motion did 
not restrict payment, on the contrary, it contemplated 
its universality ; but there was a feeling in the House 
that yo jee might be made in certain cases on the 
lines of pensions to the high ministers of State upon 

rsonal application therefor. The motion was lost 

y 227 against 162, the majority against being 65. 
The event of the night was a brilliantly humorous 
speech by Lord Elcho against the measure, a speech 
which for its raciness was as warmly applauded by the 
supporters of the motion as by its opponents, for its 
humour and wit were without rancour. 

There was yet another event in the Commons which 
was distinctively industrial, and in which labour 
undoubtedly scored a victory, though the extent of 
that victory remains to be seen. It will be remem- 
bered that a station master named Hood was dismissed 
after having given evidence before the Select Com- 
mittee of the House of Commons on the Hours of Rail- 
way Servants. It was broadly alleged that the man 
was dismissed because he gave evidence, but this the 
directors of the Cambrian Railway Company denied. 
The case was then investigated by the Select Com- 
mittee, whose report is distinctly in favour of the view 
that the man was dismissed because of his evidence. 
The Select Committee have prepared and presented a 
special report on the subject, which, together with the 
evidence, is being printed. When it appears itis pro- 
bable that the matter will come before the House as a 
me of privilege. The event has created a good 

eal of interest, and the feeling is that witnesses ought 
to be protected. 





The strike of the Durham miners was decided by the 
men themselves, in spite of the earnest appeal of their 
leaders. After taking the ballot three times, without 
what was regarded as a decisive vote on the main 
issue, the men decided by a clear majority of 31,200 in 
favour of astrike. The final voting was as follows: 
For the strike, 39,390 miners, against, 8473 ; for the 
strike, 664 enginemen, against, 821; for the strike, 
1875 mechanics, against, 1122; for the strike, 1127 
cokemen, against, 1440. Total for the strike, 43,056, 
against the strike, 11,856. The vast proportion of the 
majority for the strike was made up of the miners, 
the total of which majority was 10,917, while of all 
the other branches only a majority of 939 was obtained 
in favour of a strike, out of a total of 7049 who voted. 
Disastrous as the strike is to the miners, enginemen, 
mechanics, cokemen, and others involved, it is even 
more so to the industries dependent upon the Durham 
coalfields for the supply of fuel, The effects are 
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widespread and distressing. The strike is not, how- 
ever, condemned in the same way as the federation 
miners’ stop-week, not even by the colliery proprietors, 
because the action taken, rightly or wrongly as a 
matter of policy, was at least on definite lines, for a 
distinctive purpose, that of resisting a reduction in 
wages. Whether the object can be obtained is a 
question which may be solved in a few days. The 
leaders of the men are persistent in their efforts to 
bring about a peaceful solution of the dispute, and it is 
probable that an interview will be arranged at an early 
date. It is extremely unfortunate that in some dis- 
tricts there has been intense excitement, and an out- 
burst of ill feeling which has led to riotous proceedings 
and some violence. This is to be deplored. Mr. 
John Wilson, M.P., has boldly denounced any violence 
or intimidation, and counselled peaceful conduct on the 
part of the men. Conflicts with the police led to the 
military being sent for in some districts, The contest 
is a harassing one, both for the employers and for the 
officials and the agents of the union throughout the 
whole county. 

The miners of Northumberland, in view of the larger 
demand for Northumberland coal, consequent upon 
the Durham strike, and the play-week in other mining 
districts, coupled with the higher price of coal, made a 
demand upon the coalowners for an advance in wages. 
The demand came from the various districts of the 
union, and varied in amount from 5 per cent. to as 
much as 25 per cent., the men urging that they ought 
at least to share in the enhanced profits arising from 
the higher prices obtained for fuel. The various pro- 
posals of the several districts were considered by the 
Wages Committee of the Association, when it was re- 
solved to address the Coalowners’ Association on the 
subject, and to ask for a conference to consider the 
matter. It is not expected that any general strike 
will take place over the question, but in view of the 
possible duration of the Durham strike it may be that 
the recent reduction in wages will be restored, 
especially as the threatened reductions elsewhere have 
not been enforced. 

The National Federation of Miners have resolved to 
levy the whole of the members 6d. per week, which 
will represent a total of 4000/. per week for those on 
strike. The Northumberland men will also support 
the Durham men in their struggle. The opposition to 
any reduction in wages is no doubt not only very 

eneral, but almost universal in all the coal mining 
Sistricte. Even in Northumberland, where the men 
acceded to the reduction, and also in South Wales 
and Monmouthshire, where reductions took place 
recently under the sliding scale, there remains a 
strong feeling that no reductions in wages ought to 
have been enforced, so that if by helping Durham they 
can restore the rates to what they were at the com- 
mencement of the year, they will consider that they 
have achieved a great victory. And so it would be 
from an ‘‘ economical point of view,” inasmuch as it 
would show that it is possible to resist a reduction in 
wages in a falling market, a thing hitherto denied. 





The first indication of an impending struggle in con- 
nection with some of the shipping trades began at 
Sunderland at the close of last week. The owners of 
the Wear steamer Lebanon decided to reduce the wages 
of the crew from 32s. 8d. per week to 30s. per week, 
on account of the state of trade, the price of freights, 
&c. The Sunderland men at once refused the terms. 
A crew was then obtained from Shields, but on arriving 
on board, they soon learned the true state of affairs, 
and refused to sail, leaving the vessel at once. The 
vessel was then towed round to Middlesbrough, but 
the officials of the Sailors and Firemen’s Union at once 
determined to prevent men being shipped at Middles- 
brough at the reduced wages. The action of the Sun- 
derland shipowners will be watched with interest, in- 
asmuch as upon the result of their action will depend, 
to some extent, what course will be adopted in other 
ports, and by the Shipping Federation. 


The enginemen of the South Wales and Monmouth- 
shire collieries, including the stokers and outside 
fitters, resolved to strike by 1935 to 341 to resist the 
74 per cent. decrease in wages notified by the em- 
ployers. The reduction takes place under the new 
sliding scale, but the enginemen and others allege 
that. they were not parties to the scale, and had no 
voice in the regulation of rates of wages. The strike, 
if not averted, will throw most of the pits idle, as the 
miners cannot work if the enginemen are off duty. 

In several industries other than those mentioned 
there are indications of a state of unrest and of pro- 
bable difficulties. In some branches of trade it would 
take very little to produce a panic. The same con- 
ditions seem to be operating in Australia, in America, 
and on the Continent. The one thing that is clear 
is that the workers of all classes have a notion that 
they are over-worked and underpaid, and many are 
inclined to risk a good deal in order to find a remedy. 





TABLE Mountain Rattway —A survey is proposed to 
be made for a Table Mountain railway, 


CLECKHEATON CHIMNEY DISASTER. 

THE inquest on the fourteen persons killed by the 
fall of the chimney at Marsh Mills, Cleckheaton, on 
February 24, was concluded last Friday at Liversedge, 
when Mr. John Waugh, Bradford, gave evidence on 
behalf of the Crown. We print his report in full 
below, and give some of the illustrations accompany- 
ing it on page 422. The coroner summed up, and after 
nearly two hours’ deliberation the jury unanimously 
agreed that the fourteen deceased persons were acci- 
dentally killed, and that Messrs. Thornton Brothers, 
the owners of the chimney, and Mr. Moulson, the con- 
tractor who was consulted, were to blame, but not 
criminally so, the former for not having attended to 
the repair of the chimney at an earlier date, and the 
latter for not having more carefully considered the 
state of the chimney when he was consulted by Messrs. 
Thornton : 


~— upon the Cleckheaton Chimney Disaster. 
To P. P. Maitland, Esq., 
Coroner for the Honor of Pontefract, Wakefield. 

Sir,—Having, by instructions from the Home Office, 
had the honour of assisting you in this inquiry as to the 
cause of the disaster, I beg to report as follows: 

The history of the chimney, as revealed by the evi- 
dence, is pm: Pally The father and uncles of the mem- 
bers of the present firm of Messrs. Thornton Brothers 
were desirous of erecting a chimney about the year 1859. 
No regular architect was employed, but Mr. Brook, ‘‘a 
joiner and architect,” was consulted. Whether any 
plans or specifications of the chimney were made at the 
time does not appear, in any case none have been pro- 
duced at the inquiry. When the chimney was 40 yards 
in height it was found that it had gone out of the perpen- 
dicular some 7 in. in a south-easterly direction ; work 
was, in consequence, suspended for some months, when 
an operation of straightening was performed, and the 
chimney was then completed by the addition of, in- 
cluding the stone cap, other 20 yards, making about 
60 yards of total height from the ground line. 

It is said that Messrs. Thornton’s attention was called 
to signs of distress in the chimney some time prior to the 
8th of February this year. It is admitted that on that 
day their attention was called to the state of the chimney, 
and they immediately set to work to obtain some advice 
or opinion upon the structure. They were advised to 
apply to Messrs. John Moulson and Sons, builders, Brad- 
ford, who ultimately agreed to send over a man of expe- 
rience to examine the chimney. Messrs. Moulson sent 
on the 14th of February a man called Harrison, who 
examined the base of the chimney inside and out. He 
gave his opinion to Messrs. Thornton’s ee to the 
effect that ‘‘ the chimney appeared to be all right,” but 
he advised : 

1. The bricking up of seven holes he found in the inner 
shell, left, as he thought, since the building of the 
ehimney. 

2. The renewal of brickwork about several diagonal 
cracks on the northerly side, and a bulge on the easterly 
side, all on the outer shell of the chimney. He was of 
opinion that the renewing of the brickwork where the 
cracks existed, and that of the bulge itself, could be ac- 
complished without any difficulty or danger. 

Arrangements were at once made to carry out these 
recommendations, and on the following pag February 
21, Harrison came, as arranged, to brick up the que 
in the inner shell, the bricks required for the work being 
sent by Messrs. Moulson during the intervening week. 
Harrison, in carrying out the first part of the work, 
necessarily spent more time in the chimney on this his 
second visit than he did on his first inspection. In going 
into the chimney through the flue he noticed, inter alia: 

1. ‘A run of water” not far from the entrance of the 
main flue to the chimney. 

2. That the bricks forming the main flue, in and about 
the entrance to the chimney, were in ‘‘a bad condition,” 
‘* decayed with damp.” 

3. In digging holes in the flue dust at the bottom of the 
chimney for his scaffold he found it ‘‘sludgy and wet.” 

4. By measurement, he ascertained that the brickwork 
of the inner shell was only 14 in. thick, the outer shell 
the same, with a cavity of 2 ft. 2 in. between. E 

5. He noticed that the cavity was, to the height he 
could reach, filled with flue dust. 

To these facts he called the attention of the engineman 
Willoughby. To account for the condition of the flue 
Willoughby anaes ‘Before I came here they used to 
tap the old boilersinto the flue.” After this examination 
Harrison, in effect, condemned the chimney, by saying 
to Willoughby ‘‘ You had better get out a new foundation, 
and build a new chimney.” Harrison reported the result 
of this visit to his masters, andat the same time expressed 
a wish that, before anything further was done, some one 
else should go and see the chimney. Mr. William 
Moulson eed to go, and went on February 22, with 
the result that Harrison went over on the day following, 
and set about thesecond part of his work, viz., the repairs 
of the outer shell. 

He commenced with one of the cracks farthest away 
from the bulge, and says he took out the old brickwork, 
half a brick in thickness, 18 in. square, at one time, then 
made such opening good with new brickwork before taking 
out another opening above of similar area ; that he dealt 
with several such spaces on this day, leaving open only 
the toothings for further repairs next day. On the 
Wednesday he began with another height on the left of 
his first day’s work, and therefore nearer the bulge, adopt- 
ing the same method as on the previous day, he had 
completed his second height and finished about 1 yard 
from the bulge, leaving again only the toothings for the 














next day’s work. On the other hand, it is contended by 
several witnesses, that Harrison did not so proceed with his 
work, that he made openings of brickwork (but not 
through into the cavity) of the size of 5 ft, 6 in. high and 
4 ft. wide. 

However that may be, before leaving for the night of 
Wednesday, the24th, Harrison thought itadvisable to prop 
**the loose brickwork of the bulge” from the boiler-house 
wall ; whilst in the act of performing this operation, he felt 
the brickwork of the outer shell press against his knees, 
the chimney then settled down, and finally tumbled over 
in an easterly direction, destroying about half the ad- 
joining mill and killing fourteen persons, 

The chimney, with the exception of the base course and 
the stone cap (the latter about 10 tons in weight), was 
entirely a brick structure, circular in form, and of the 
following dimensions and particulars; Height about 60 

ards. Diameter at base, outside, 15 ft.; inside, 6 ft. 
hickness of walls, outside, 14 in.; inside, 14in. (See 
Figs. 2 to 4). 
‘our and a half inches of good firebrick formed part 
of the inside walls for some 12 ft. or 15 ft. up, from the 
of the shaft cavity between the inner and outer shell 
at the base 2 ft. 2in. Six mid-feathers of 9 in. brickwork 
connected the inner and outer shell. There were no 
throughs from the outer to the inner shell across the 
cavity. The solid brick base was 3 ft. 9 in. in depth, and 
had two openings through, one for the main flue on the 
northerly side, the other on the easterly side but not 
at right angles to the first, but immediately under the 
centre of the bulge, whilst the several cracks referred to 
were between the two openings, that is tosay, the cracks 
and the bulge were on the north and east respectively, 
and the two openings in the base were on the north and 
east respectively. 

As to my own examination of the débris and stump of 
the chimney: In the building of a chimney it is cus- 
tomary to select the bricks from the very best kilnsin the 
district, and, further, to carefully inspect such when de- 
livered, and reject the unsound ones. Had this latter 
course been adopted in regard to this chimney a great 
proportion used in its construction would have n 
rejected. In fact, they were, with the exception of the 
firebrick, untit for the purpose of building a chimney, even 
if constructed of solid brickwork. They were of various 
sizes, various material, and differed very much in the 
degree of burning. 1 am strongly of opinion that from 
some cause or another, bad as the bricks were in the first 
instance, that a along with the lime, forming about 
one-fifth of the volume of the bricks, have both coi 
a deterioration. I can attribute this marked deterioration 
of bricks and lime to nothing less than moisture extend- 
ing over a long period. have examined chimneys 
which have fallen by accident, and some by design, but I 
have never seen such a crushing to powder of the material 
of ahenke as - oe neers and, where bricks 
ap to be stuck together in any quantity, they could 
be separated by hand with no effort w stove P 

The stone cap at the top of the chimney, 7 ft. in internal 
diameter, weighed not more than 10 tons, and was composed 
of good ashlar, some of which were intended to be bound 
together by clamps run in with lead, but the lead had not 
been used. All that remained of the stump was little 
more than that below the ground—that is, the solid brick- 
work base resting upon good rag stone foundation ; these 
were found to be level and very little disturbed. The 
brickwork of the main flue, opposite to the entrance to 
the chimney, andonly 10 ft. from the structure, was found 
to be absolutely gone to powder from moisture—the work 
of years. Alongside the chimney, 10 ft. from the ground, 
was a cast-iron water tank, 4 ft. in diameter, 6 ft. high, to 
supply water to the grinders in Messrs. Thornton’s mill. 
The pipe ran along the easterly side of the chimney, and 
was found repaired close to the foundation of the chimney. 
This tank when filled with water would weigh over 34 tons. 
{It was partly supported by an iron beam inserted into the 
chimney just above the bulge. 

The chimney a rs to have crushed down for 60 ft. 
or 70 ft. before falling on to the mill. This would indi- 
cate a giving way in the first instance towards the base 
of the chimney—Harrison standing on the ground felt the 
brickwork pressing against his knees. This would be on 
the east side below the bulge. The total weight of the 
whole structure about 500 tons, the weight of the two 
shells above the solid was 480tons. The outer shell alone 
weighed 325 tons. The distressed area, including bulge 
and cracks on the easterly and northerly sides, was equal 
to half the circumference, Therefore, if the chimney had 
been vertical the weight above the half the circumference 
would equal 162 tons, or 6.33 tons per square foot, but the 
chimney leaned over on this side, and it is impossible to 
say how much the weight was increased by this fact with- 
out a knowledge of the amount of departure from the 
vertical. 

Given this crushing weight above (apart from any 
lateral strains due to vibration) and asolid brick base and 
foundation below, with the weak places—bulge and cracks 
—in between, remembering the quality and condition of 
the brick and the nature of the structure, and the result 
should have been anything but a surprise. 

The chimney fell on the calmest day in the whole 
month, from a combination of causes and in the follow- 
ing order as regards importance: First, bad bricks; 
second, weak construction ; third, deterioration by mois- 
ture ; fourth, the attempted repairs. Sooner or later, how- 
ever, it would have fallen, apart altogether from the 
fourth head. The repairs were too late: the chimney 
was a doomed structure before either Moulson or his man 
saw it. 

In conclusion, I would say this is the second inquiry I 
have assisted at in regard to the death of persons from 
the fall of chimneys in ten years, making in those two 
justances alone a death-roll of sixty-eight, 
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My earnest recommendation to the authorities is, that | 
such structures should be annually inspected, from top to | 


bottom, inside and out, by competent persons, and that | 


the owners should be possessed of a certificate as to the 
safety of the structure as the result of such thorough 
inspection, such certificate of safety to be produced to 
Her Majesty’s Inspector of Factories when required. 
Yours obediently, 
JoHN Wavau. 





Coat 1n IpaHo.—Coal of excellent quality has been dis- 
covered in large quantities in Washington County, Idaho. 
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Wore Plan of portion of Marsh Mills shoring 
directions of Pipes and Flues in connection 
with the Fallen Chimney. Destroyed parts of building shown = MGA 
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LAUNCHES AND TRIAL TRIPS. 

Tue s.s. Chang Wo, built by Messrs. S. C. Farnham 
and Co., Shanghai, for the Indo-China Company, went 
on her official trial trip on Thursday, February 4, pre- 
vious to her being handed over. The Chang Wo is a 
stern-wheel steamer, built of steel, and is intended to run 
between Ichang and Hankow. She is 200 ft. long, 40 ft. 
beam, depth of hold from top of floor to top of deck 8 ft., 
When light ‘she draws 


draught is 5 ft. 6 in., and her contract speed 10 knots. 


has a run up stern. She has two mild steel cylindrical 
return-tube boilers 10 ft. 44 in. by 11 ft. 34 in. placed for- 
ward, each with two furnaces with separate combustion 
chamber. The working pressure is 125 lb. and the indi- 
cated horse-power is about 600. The vessel has aft two 
pairs of tandem compound surface-condensing horizontal 
engines with Allen’s separate centrifugal pump. There 
are two high-pressure cylinders each 173 in. in diameter, 
and two low-pressure 30 in. in diameter, and a stroke 
of 5 ft. She is well supplied with fire-extinguishing ap- 
pliances, for in addition to the double-action pumps she 
is fitted with a Worthington steam pump. She has two 
rudders. 
b 
if 


The s.s. Melbourne, a steel screw steamer built 
Messrs. W. — and Co., Limited, of West Hartle 

to the order of the Melbourne Coal — and Engi- 
neering Company, of Melbourne, ran her trial trip on the 
17th inst. e vessel is 270 ft. long by 36 ft. 6 in. broad, 
by 10 ft. 5in. deep. The engines are of 700 indicated 
horse-power, and are “—— for a boiler pressure of 
8 lb. per square inch. The trial proved entirely satis- 
actory. 


At Chertsey, on Thursday, the 24th inst., a noteworth 
addition was made to the fleet of electric launches whic 
the Electric Power and Traction Company, Limited, 
have built in their yards there. The Flosshilde, as the 
vessel is called, is understood to be one of the largest of 
the kind at present afloat. She is 55 ft. by 8 ft. 6in., 
with a draught of about 2 ft. 6 in. Her speed, nearly 
9 miles an hour, can be maintained for several hours 
without wee She is the property of the Earl of 
Dysart. Ata luncheon given in honour of the event, Mr. 
Thomas Smith, the secretary of the company, remarked 
that electric launches had many advantages over those 
propelled by steam—silent running, no visible ma- 
chinery, and a complete absence of heat, smell, dirt, and 
smoke. The motor was under the floor, and the accumu- 
lators were stored beneath the seats. The whole of the 
boat space, therefore, was at the command of the pas- 
sengers. Begun in 1888, the service of these launches on 
the Thames had increased from year to year, and stations 
for an electrical charge had now been esta- 
blished at Richmond, Hampton, Chertsey, Staines, 
Windsor, Maidenhead, Henley, Reading, S —: 
and Oxford. Usually a day’s notice would be sufficient 
to insurea launch being sent to any landing place on the 
river. 








There was launched on Saturday, complete, from the 
works of W. Simons and Co., nfrew, a twin-screw 
suction pump yd dredger named Jupiter, built to 
the order of the New South Wales Government under 
the direction of Messrs. Coode, Son, and Matthews, 
Westminster. The vessel is fitted with two power- 
ful centrifugal pumps and suction pipes bee | in. in 
diameter, capable of dredging sand to a depth of 
35 ft., the — having capacity to contain 550 tons of 
dredgings. e is propelled by two pairs of tri-com- 
pound surface-condensing engines of 700 indicated horse- 
— the boilers being two in number constructed to 

rd of Trade requirements for a working pressure of 
150 lb. per square inch. W. Simons and Co,’s patent 
slewing gear is supplied for housing the suction pipes 
on deck when the vessel is proceeding to sea. All the 
latest improvements in this type of vessel have been 
introduced—including separate auxiliary engines for 
raising and lowering the suction pipes, also Rayner’s 
tent automatic feed heaters and steam steering gear. 
he hull is constructed of steel and is subdivided into 
eight water-tight compartments, 





She has a spoon-shaped bow. She is flat-bottomed and 
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‘ENGINEERING’ ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 
ification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
— of ag Yo may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or Lond enclosing 
seems to H. ER 


amount of price and postage, add Lack, Esq. 

ake aos fad ca tte eptance of a complete 
Seen 8 ee ee ae ‘ract, unless the 
atent has been sealed, when the date of sealing is gi 


iven. 

Any person may at any time within two months from the date of 
thc advertisement of the aces tance of a@ complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grownds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


10,138. W. Cumming, Adelaide, South Australia. 
Piston Slide Valves for Steam, &c., Engines. [8d. 
4 Figs.) June 15, 1891.—This invention relates to piston slide 
valves which havea piston body, junk ring, and packing ring 
with studs, &c., and also to those of small diameter in which the 
body of the piston and packing ring are in one, and are con- 
structed to suit a valve chamber where steam from the boiler is 
admitted direct to each end. The packing ring D is divided into 
a number of equal sections D1, D2, D’, D4, having internal flanges 
D5 between which is inserted, before bolting them together, a 
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lining sheet of thin material, so as to increase the size of the ring 
to any required extent, and thus, however often worn down, ren- 
dering it capable of being always adjusted to fit the valve cham- 
ber accurately. In very small valve pistons where a separate 
packing ring is not used, the piston B itself is divided into four 
sectors, and a lining of material inserted. The packing ring D 
extends longitudinally from the top to the bottom of the piston, 
so as to form the admission and cut-off edges of the valve, thus 
maintaining always the same lead and lap for both steam and 
exhaust sides of the piston. (Accepted February 24, 1892). 


6817. J. Weir and G. Weir, Cathcart, Renfrew. 
Condensing Steam in Connection with Steam En- 
gines and Purifying Saline or other Waters. (8d. 
6 Figs.) April 21, 1891.—This invention has for its object the 
construction of a condenser so as to facilitate the separation and 
prevent the re-absorption of gaseous impurities which pass with 
the steam into the apparatus. The cold water entering the con- 
denser A by the inlet J at the lower right-hani side passes through 
the horizontal tubes B, and is drawn off through the outlet F at 
the upper left-hand side of the condenser. The steam from the 


c 





engine enters by the inlet G, and passing down amongst the tubes 
becomes condensed. The condensed water collects in a well K 
formed in the bottom of the condenser, and is drawn off by a pump 
through an outlet pipe E. When the water becomes too low a 
counterweighted float L in the well acts by a rod M on the throttle 
valve of the steam pump and stops the withdrawal. Ina space N, 
partitioned off at the Teft-hand end of the condenser, the gases 
from the condensed water collect, and are withdrawn through an 
outlet H according to the rate at which they accumulate. 
(Accepted February 24, 1892). 


6806. A. J. Boult, London. Automatic Water 
Supply Regulator for Steam Boilers. (8d. 6 Figs.) 
April 20, 1891.—This invention relates to means for automatically 

justing the water level in steam boilers. The water in the 
boiler being below the normal level, the rod connecting the float 
arm to the regulator being linked to the crank, is raised, and 





this crank being rigidly attached to the spindle J, the leverd 
will be inclined to the right. In thus being tilted the leverd 


affords room for the valve f to riseand allow the feed water to pass, 
while the other end bears upon the hollow valve e and retains it 
upon its seat, thereby closing the overflow port h. The orifices in 
the wall of the hollow valve are now in a line with the feed port g, 
and the water passing through this port causes the other valve f 





to rise, and then flows into the boiler through the space c and 
opening 0. When the normal level is exceeded, the float rod will 
cause the crank pin to move down a proportionate distance, 
which movement will tilt the lever d, so that it takes up its posi- 
tion on the valve f partly closing it, while the other arm of the 
lever in rising will permit the hollow valve to be forced up by the 
feed water contained in the pipe % Owing to the rising of this 
hollow valve the port h will become open to the passage of the 
feed water which will pass on to the overflow pipe. Some of 
the water from the feed pipe ¢ will at the same time pass through 
the orifices in the valve e and into the boiler, where it will keep up 
a constant level. (Accepted February 24, 1892). 


6919. R. W. Bell, West Gorton, Lancaster. Metallic 
for Piston-Rods, &c, (8d. 9 Figs.] April 22 

1891.—This invention has reference to the construction and 
arrangement of metallic bushes, rings, and discs for piston-rods, 
&c., for the pu of keeping them steam-tight during their 
movement when in work. Within a long bush B are formed cir- 
cular conoidal grooves b along its entire length, the bush while 
fitting — the rod C internally being free to move within the 
stuffing-box A itself. Its outer endis provided with a head B! for 
enabling a diaphragm plate D, 9 around the bush, to sustain 
it in position and to permit the bolts E and clips F upon the cover 
flange G to engage and retain the bush by means of the diaphragm. 
Beyond the end of the bush are a number of rings H, H', around 
the rod, some of which are split and connected together to form 
an adjustable ring. Outside the rings H, H!, H2, H3, and press- 





ing upon their outer circumferences, are springs L, L!, so arranged 
with set screws, causing each split spring to force its ring H, H? in 
a direction opposite to another similarly placed spring on the 
adjoining rings H, H3, in order that each shall be pressed on to 
the rod C, and thus by the whole combined number to form a com- 
pletely tight bearing surface against the rod, yet permitting suffi- 
cient freedom of movement externally for the purpose of adjust- 
ing it. The outer ring H is held in position by end pressure by 
means of a plate M pressed home by the gland screws N, and 
having a distance piece and cap O! surrounding the gland rings 
H between the diaphragm D and the outer diaphram M. The 
steam is excluded from the annular space around the packing rings 
H and between the collar, in order that oil may be allowed 
therein for lubricating the rod. The small diaphragm M is con- 
structed so as to permit of the free expansion and contraction of 
the metal bushes H. (Accepted February 24, 1892). 


GUNS, &c. 


6723. J. Vavasseur, London. Mount: for 
Rapid-Firing Guns. [sd. 5 Figs.) April 18, 1891.—This 
invention relates to mountings for rapid-firing guns in which the 
training and elevation is effected by means of handwheels, and 
in order that the man who is directing the gun may be able to 
fire it without taking away either of his hands from the wheels, a 
lever is placed at the sides of the mounting against which he may 
press with his knee, and by the movement so given cause a firing 
trigger to be pulled. The spindle E has an arm E' which, when 
the spindle is partially turned, comes against the trigger D and 
forces it back. The arm E! is normally held away from the trigger 
by a spring pressing against a collar at the end of another rod. 
The knee of the person — the gun is pressed against a button 
Hl! at the end of an arm, and the spindle turned in a direction 
to operate the trigger. One terminal of the battery I is connected 
at J with the metal work of the mounting and so with the exterior 





























of the gun ; the other being attached by an insulated conductor 
to one contact piece of contact mechanism K carried by the arm 
of the pistol handle. From the other piece an insulated conductor 
is led to a sliding contact R, only closed when the gun is run for- 
ward into proper position for firing, and from thence to the rear 
end of the striker. When the trigger is pulled the two pieces are 
caused to come into contact with one another, and if the gun has 
been loaded and the breech securely closed, the circuit is com- 
pleted and the gun fired. When the firingis to be effected by 
pressure of the knee only the spindle is done away with and the 
circuit completed by bringing ther the two contact pieces, 
one fixed, and the other carried by one end of a rod capable of 
sliding endwise through a casing in which is a spring pressing 
against a collar on the rod and holding the two pieces away from 





each other. (Accepted February 24, 1892). 
6649. E.de Beaumont, Maestricht, Holland. Car- 
tridges for Fire Arms. (8d. 1 Fig.) April 17, 1891.— 








This invention has reference to cartridges, and consists in the com 
bination of a flange, reduced to the fraction of a millimetre, with 
an annular groove formed in the base in the front of the flange 
The flange 0 is reduced to a fraction of a millimetre in projection 
on the cylindrical part of the case and an annular groove ris made 
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in the base immediately in front of the flange to insure the proper 
working of the cartridge-retractor. These flanges cannot cause 
a wedging of the cartridges in the magazine and they prevent 
em) entering too far into the chamber. (Accepted February 24 


RAILWAY APPLIANCES. 


21,964. E. E. Josef, J. Laughlin, J. E. Ewell, and 
W._E. Houpt, Buffalo, New York, U.S.A. Wheels 
and Pull (8d. 14 Figs.) December 15, 1891.—The object 
of this invention is to produce a | tive wheel ining great 
strength and durability, with lightness and truth of balance. The 
body of the wheel is composed of two sheet steel discs 10 and 11, 
each of which is provided with a central flange surrounding the 
hub, and has at its periphery another flange 13, so that when the 
two discs are put together the edges of the flanges meet. Between 
the hub flanges, the body of the hub, the two discs, and the cen- 
tral flanges, is interposed a thin layer of asbestos in order to absorb 
the concussion created by the wheels running over railroad tracks, 
and thus prevent the blows from being transmitted through the 
wheel to crystallise the axle. The tyre, made of rolled steel, is 








ee with an inner flange 17, and an outwardly projecting 
lange 18, above which is a depression 19. After the wheel has 
been secured together by bolts 20, it is slipped into the tyre 
and both flanges are forced over close to the disc so as to bring 
them rigidly in place. Both sides of the periphery of the wheel 
project outward, so that, should the tyre become broken, it will 
not come off; and in order to a!low the flange 18 to be more 
readily bent down over the edge and side of the wheel, the annular 
ve 19 is a sone in the side of the tyre, which also serves to 
ighten it. e inner hoo pm J ring 8 is adapted to fit around 
the ioner portion of the wheel near the hub, and is provided with 
a series of projecting s'eeves which fit into holes on the hub. 
(4 ebruary 17, 1892). 

19,197. R. Hudson, Gild ,» near Leeds. Rail- 
way Turntables. (8d. 3 Figs.) November 6, 1891.—The 
object of this invention is to prevent the table tilting when the 
load is entering upon or leaving it. The outer casing a of the turn- 
table has secured to it by bolts f four washers g placed at four 














ary so that the table can rotate on the antifriction metallic 
lis d freely beneath these washers, which overhang the parts h 
fixed upon the moving part. This arrangement necessitates the 
table maintaining its horizontal position when the load enters 
upon it with the exception of so much play as is required to admit 
of its free working. (Accepted February 17, 1892). 

ann, Landore, South Wales. 
(8d. 42 Figs.) February 18, 1891.— 
This invention has reference to the construction of hollow rails. 
From the head k two slightly diverging side cheeks a descend to 
the base b. The sharply bent curves 2, standing free, afford a 
certain amount of elasticity, and thereby materially weaken the 
transmission of the heavy shocks to which the top of the rail is 
subjected. In order to prevent excessive noise due to vibrations 





on trains pa*sing over them, and also to increase their weight, the 
hollow rails are filled with sand or glass granite, which mes 
—_ at the temperature to which the rails are heated, and is 
hus incorporated with their internal surface by the rolling opera- 
tion, whereby in addition to the prevention of noise their strength 
d e adhesion of the filling 

applying a thin coating of 
iquefy at the heat which the rails 


to resist transverse strain is i b 
to the metal surface is assisted by first 
enamels or oxides that readily 
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attain, and that, having a greater tendency to adhere to the metal 
than the materia! constituting the filling, serve as an effectual 
cementing medium between the two, and causes the strains to be 
readily transmitted to the filling. (Accepted February 17, 1892). 


GAS ENGINES. 


9038. J.Southall, Worcester. Gas and Oil Motor 
(8d. 38 Figs.] May 28, 1891.—The —- of this in- 

vention is to simplify the construction of gas and oil engines, and 
to make those of large size so that they may be readily started 
with compressed air controlled by a hand lever. The compres- 
sion space C of the working cylinder has an opening, for both 
admission of charge and emission of discharge, provided with a 
valve V, part of the stem of which at P is made asa piston slide 
covering and uncovering three annular ports in a lining L ; one of 
these ports communicating with the external atmosphere, another 
with the gas supply, and the third with the discharge pipe. The 
valve V, which is held closed by a spring S and is opened by a 
lever worked by a cam bearing on the end of the valve stem, 
entirely closes the opening to the cylinder space C during the 
compressing and working strokes of the engine, after which it is 
moved towards the cylinder so as to open a free passage there- 
rom, but not so far as to uncover the ports A and G, or to cover 








the port D by which the products of combustion pass away. 
When the piston is making its charging stroke, the valve is moved 
so far towards the cylinder that the part P covers the port D, but 
uncovers AandG, by which air and gas are admitted ; the lever 
which moves the valve having its stroke controlled by a governor, 
so that when the speed of the eras is excessive, the gas port G 
shall not be opened during the charging stroke. For facilitating 
the starting of large engines the front part of the cylinder is pro- 
vided with valves so that it can be made to operate asa pump, 
forcing air during the working of the engine into a reservoir in 
which it is retained under pressure, and from which it can be re- 
admitted to the front part of the engine to aid its starting. This 
is accomplished hy moving a lever H which operates two valves 
controlling the admission and discharge of compressed air, and 
after a few revolutions assisted by this arrangement, the flywheel 
attains sufficient momentum to continue the movement of the 
engine until it is in its normal state of action. (Accepted Feb- 
ruary 24, 1892). 


7157. A. Altmann, Berlin. Governors for Gasand 
Petroleum Motors. (8d. 3 Figs.) April 25, 1891.—This 
invention relates toa governor for gas or petroleum motors, which 
shuts off the supply at the moment when the speed of the motor 
exceeds a predetermined limit ; and consists in providing a re- 
volving shaft with cams, one of which is laterally actuated by the 
governor spindle, while the other operates on a double lever, 
thereby at times shutting the gas valve. The shaft a! is provided 
with a socket a revolving with it by aid of a feather and groove, 
and being therefore able to slide up and down the shaft, at one 
end of which is a cam a? triangular in cross-section. Pressing 
against a collar c, fastened to this shaft by studs, isa spiral spring 
a} tending to force the socket a continually towards the governor 
spindle (Fig. 2), the conical foot 7! of which will be lifted up by 
the cam a2, At the same timea roller b!, being attached to the 








rear end of a double lever b operating in connection with the gas 
valve, runs upon a second cam a4, also attached to the socket a 

whereby the gas valve is held open and the cylinder may be filled 
with the gases of combustion. en the speed surpasses a certain 
limit the governor balls, while spreading asunder, will, by aid of 
the inner arms c!, press the spindle downward. The cam a’, in 
its revolution, will strike against the toe-piece r!, and by its 
oblique edge will be forced aside while overcoming the pressure in 
the spring @3, Thus the roller 6! will not be touched by the cam 
a‘, the gas valve being closed at the time the piston tends to fill 
the cylinder. A spiral spring o raises the spindle when at liberty 
to do so, but when the toe-piece is caught hold of by the cam a®, 
it ceases to actuate the governor balls. As: soon as the toe-piece 
has left the cam the spring a° will push the socket a into its former 
position, where it will remain if the motor runs slower. (Accepted 
February 24, 1892). 


MISCELLANEOUS. 


8860. J. E. Walsh, New York, U.S.A. Combined 
Floating Cranes and Elevators. (8d. 7 Figs.) May 25, 
1891.—This invention has reference to means by which vessels are 
rapidly loaded and unloaded ; and consists in the combination of 
two or more masts carrying two double cranes, each on a verti- 
cally pon sliding socket, to which they are connected by 
universal joints; it also comprises a number of slotted beams 
mounted below the cranes and carrying sheets of canvas to form 
& protection from the weather. The barge S, with all her beams 
end arm D raised, is placed by the side of a vessel to be unloaded 





and loaded, which has previously been fastened alongside of a 
dock, and two other vessels being brought up on the other 
side of the barge, the latter p is to lower the arms of 
both cranes and to adjust the sleeves a and b to their proper 
height, at the same time setting the brace-rods on the arms D so 
as to retain the latter in an almost horizontal position. The beams 
C are now arranged in place, the canvas C! spread, and the hoist- 




















ing rope dropped to wherever it is needed, the arms D having pre- 
viously been swung over the hatches to be worked. At the same 
time the arms E, E are adjusted, the elevator legs F, F dropped 
into the hatches of the respective vessels and the chutes f and t 


set, when the work can proceed on three hatches simultaneously, | ¢ 


while workman and merchandise are entirely protected from the 
weather. (Accepted February 24, 1892). 


7090. O. Robinson, Kettering, Northampton. Vices. 
{[Sd. 5 Figs.) April 24, 1891.—According to this invention the 
screw, which extends through the movable part of the vice and 
engages with a half-nut in the fixed portion, is carried in bearings 
suspended from arms projecting from a shaft, also carried in the 
movable part, so that when the shaft is moved upon its axis the 
screw will be raised horizontally above the nut to enable the 
movable part of the vice to be adjusted. The fixed part a of 
the vice is secured to the baseplate b and has the fixed jaw al, the 
movable jaw c being formed integral with the recessed bar d slid- 
ing in a socket in the part a, In the recess in the bar d is located 
an ws payed screw ¢ carried in bearings f, suspended from lugs 
keyed to the shaft h, which is adapted to partially rotate in sup- 
ports in the movable part of the vice, and provided with a lever ¢ 
at the front end for operating it. The half nut j, with which the 
adjusting screw e engages, is firmly secured to the baseplate b, so 
that the rotation of the screw causes the movement of the jaw c to 
or from the jaw a. When the lever ¢ is raised sufficiently high, 
the screw ¢ will be lifted out of engagement with the half-nut j, 
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whereby the jaw c of the vice can be moved freely backwards and 
forwards according to the size of the object to be introduced. And 
a movement of the lever i, when the object is in place, lowers 
the screw ¢, the cap k at the same being brought vertically over 
it with the axis of its joint with the arms Zina line drawn through 
the axes of the shaft A and the screwe. A slight rotation of the 
screw then firmly clamps the object between the jaws. (Accepted 
February 24, 1892). 


6812. H.C. Lobnitz, Renfrew. Endless Chains and 
Buckets for Dredging. (8d. 4 Figs.) April 21, 1891.—The 
object of this invention is to render the endless chains and 
buckets of dredging machinery stronger and less liable to serious 
breakages. The link is built up of a number of thin rolled iron 
or steel plates P fastened together by rivets R, and connected 
with the buckets by pins inserted in eyes in the ends of each link, 











these eyes being made with liners. A given weight of the metal 
will have a greater and more uniform tensile strength when in the 
form of a combination of plates than in single thickness ; and in 
the event of a deficiency of strength occurring in one of the 
several plates, the link ney Tm of extra strength, will not give 
wayasa whole. (Accepted February 24, 1892). 


6809. H. Barcroft, Newry, Armagh, Ireland. 
sreestes and Steering Vessels. [sd. 5 Figs.) April 
20, 1891.—This invention relates to an arrangement of the two 
oppositely revolving sets of propeller blades carried by a platform 
overhanging the stern of the vessel, whereby the axis on which 
the propeller blades rotate is made adjustable vertically so as to 
be brought close to the surface of the water, and thus the great 
length of the arms and the necessity for making them telescopic 
obviated and the apparatus rendered morecompact. The arms 
B, B! of the propeller blades A, A! are moun in bosses C, Cl 
revolving loose upon the overhanging ends of an axis, which is 
fixed upon the bottom transverse piece E! of the vertical frame E 
suppo by the overhanging bearers K. The bosses C, C! have 
bevelled toothed wheels F, F! fixed to them by screw bolts, and 
gearing with a bevel wheel G on a square vertical shaft carried 
by the frame E; thisshaft p: hrough a bevel wheel H supported 
by a bracket I, embracing a neck thereon, and is free to slide 
through the wheel, but is carried round by it when the wheel is 
rotated by the bevel wheel on the shaft L. Thus the bevel wheel 
G will cause the bosses of the propeller blades to turn in contrary 
directions. The shaft carrying the propeller is constructed as an 
ordinary carri: axle, and the bosses C, Cl as ordinary wheel 
naves with inclosed spaces for lubricant. The platform M is 
mounted ona pivot O, on which it can be turned by a hand tiller 
P soas to cause the frame E and propeller blades to assume any 
angle with the centre line of the vessel, and thus effect the steer- 
ing. The rear end of the platform is eupported by a rail Z, fixed 








firmly to the deck, and has its end formed with a groove embrac- 
ing the head of the rail. The frame E, which is formed of two 
strong wooden beams secured together at top and bottom by cast- 








iron transverse pieces El, E*, is held adjustably between the 
bearers K by being clamped against a strong plate Q, and is 
capable of being adjusted relatively to the waterlevel. (Accepted 
Fe wry 24, 1892). 

6803. T. Mudd and J. Airey, West Hartlepool. 
Stuffing-Boxes and Glands and Metallic Packing 
or the same. (8d. 17 Figs.) April 20, 1891.—This invention 
has for its object the provision of a rod and spindle packing, and 
comprises rings of metal cut tc allow of contraction as wear 
occurs, and kept to their work by a spring. The stuffing-box 
is provided with a gland A, suspended from it on a number of 
studs B which are fitted with springs D between the nuts and 
the gland, whereby the latter is held towards the cylinder with a 
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variable pressure dependent upon the amount of compression 
given to the springs. Between the wpe face of the gland and 
the lower face of the neck bush E is the metallic packing ring F 
cut into segments to allow of closure upon the rod as wear takes 
place, and having around the outside the metal band G. The 
packing is capable of oscillating, together with the springs, upon 
the faces between which it is placed, following the side move- 
ments of ths spindle ; the pressure between the two faces being 
adjusted by screwing the nuts on the studs B. (Accepted Feb- 
ruary 24, 1892). 


6312. R.S. Lloyd, London. High-Pressure Cocks. 
(8d. 2 Figs.] April13, 1891.—The object of this inventionis toafford 
room for stouter spindles and better packing arrangements than 
hitherto soy sand in the ordinary high-pressure cocks, without in- 
creasing the inner and outer dimensions of the neck of the casting. 
The lower part of the head B being screwed down on toa male screv: 





thread formed on the outside of the neck C, and being for this 
purpose formed with corresponding female screw threads, in- 
creased available space is obtained in the interior of the head, so 
that the screw D grou A can be made thicker and stronger with 
stuffing-box and hexagon part B! to suit, while the rin Dis kept 
sen ‘ place and makes a better joint. (Accepted Fi ry 24, 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36 Bedford- 
street, Strand, 





Tux Nortu German Lioyp.—The North German Lloyd 
will declare no dividend for 1891. The reserve fund 
amounted at the commencement of this year to 286,500/. ; 
100,000/. was taken from the fund in the course of 1891. 


American Locomotive Burtpinc.—The Pennsylvania 
Company, which is working railroad lines west of Pitts- 
burg, has been designing a new engine for heavy _pas- 
senger traffic. The new engine will have ten wheels 
with 19 in. by 24 in. cylinders, boilers 62 in. in diameter, 
and 68 in. high drivers, engine will weigh 
120,000 Ib. The firebox at the front end will be deepened 
and the diameter and number of tubes will be increased. 
The Baldwin Locomotive Works received an order 
January 20 from the St. Louis Merchants’ Bridge Com- 
pany for four large engines, and on January 25 the 
engines were finished and ready for shipment. Between 
the date of the receipt of the order and its completion a 
Sunday intervened, so that the actual time consumed 
was only four days, or one day for each engine, 
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y 7 ing through an opening at the top into the next Alumina 7.71 

Sees es OF MINING lower course, and so on. A main supply is pro- me a2 
ENG vided, in case more water should be needed than po de a 

(From our New York CoRRESPONDENT.) is obtained from the tuyeres. It is claimed that Sulphur i 0:24 
(Continued from page 375.) leaks are readily detected, as the back of the boxes Manganese ... = 17.7 


THE evening session commenced with an address 
by Mr. Spencer ona system of telpherage in use 
at the Florida Phospate Mines at Dunellen. This 
was illustrated by lantern slides and was well 
received. Following this came the principal paper 
of the session, and which was undoubtedly the 
cause of many members’ attendance, for it is a 
burning question. It was entitled ‘‘ The Preser- 
vation of the Hearth and Bosh Walls of the Blast 
Furnace,” by James Gayley. 


Buast Furnace Heartus anp BosHEs. 


It is extremely difficult to condense this paper 
so full of practical results, nevertheless the effurt 
must be made, and all who desire further informa- 
tion are referred to the original paper. 

Mr. Gayley gave a history of the efforts made to 
preserve the bosh by cooling attachments. It was 
found that a removable bronze bosh plate was 
superior to an iron one, and asa confirmation of this 
statement he cited two furnaces of the same shape 
and using the same ore under as nearly similar condi- 
tions as may be, the one using iron plates and the 
other bronze. In this case the bronze was greatly 
superior. 

The plate shown below, Fig. 3, is designed by 





Julian Kennedy, who is one of the best authorities 
on this subject. It is a two-pass plate and the 
waterways are simply openings in the bronze cast- 
ings, nocoil being used. The plates are placed hori- 
zontally in the brickwork about 2 ft. apart. Vertically 
placed plates did not give good results. The plates 
could be connected singly or together, according to 
their location and the head of water. The frequent 
losing of the inner pass in the two lower rows not 
only permits the furnace to widen out considerably, 
and at the same time irregularly, but on account 
of their irremovability (without cutting a large 
mass of brickwork away) a great loss ensues 
through the waste of bronze metal, experience 
showing that not over 40 per cent. of the bronze is 
obtainable at the end of the blast. Nevertheless, 
the bronze plate was in every way more economical 
than the iron coil. 

In comparing the effect on furnace walls, of 
bronze and iron coil plates, the author stated : 
‘‘Tt was found that the bronze plates extended 
about 4 in. through the bosh coating, and had pre- 
served their horizontal position, as shown in Fig. 4, 
page 426, on the side marked A; proving that in 
operation the furnace lines had been uniformly 
maintained: In the case of the iron coil plates it 
was found that although water was passing through 
the inner coil, all the cast-iron had been melted 
off up to the second coil, and, as is shown on 
the side marked B, the inner coil was hanging 
down almost beneath the other, widening the fur- 
nace to that extent. This demonstrated conclu- 
sively that while, from an external point of view, 
the indications of efficiency (i.e., the passage of 
water through both coils) were present, yet they 
were not proof positive of the preservation of the 
bosh walls. In these cases the wall between the 
plates is shown to be cut back, making hori- 
zontal corrugations. This condition does not exist, 
however, when the furnace is in operation ; since 
these cavities are then filled with carbon and cinder 
material out to the edge of the plate, which deter- 
mines the straight line of the bosh.” 

The author then discussed the bronze bosh cool- 
ing box shown in Fig. 5, used for the last ten years 
at the Cambria Iron Company’s furnace. This 
arrangement permits the use of the waste water 
com the coolers to cool the bosh while the taper- 
ing sides and top of the boxes permit removal. 
«The waste water from the cooler is carried up 
through the vertical pipe and discharged into a 
2-in. circular main above the topmost row of boxes ; 
from this distributing main it flows into the upper 


is open at the top. The water being used at low- 
pressure, not much would penetrate the furnace 
even in case of a leak. These boxes are built in 
the bosh, when the bracing is done with steel rails 
bent to conform to the slope of the bosh ; and also 
when the bosh is held by an iron jacket, openings 
being cut wherever necessary for the insertion of 
the box.” 

The next cooling plate (see Fig. 6, page 426) is 
being constructed in one of the Lucy furnaces. 

This design combines the removable feature of 
Fig. 5 and the high-pressure water feed of the two- 
pass bronze plates. Here the cooling surface ex- 
tends the full length of the plate, the course being 
interrupted by bafflesto induce a more rapid cur- 
rent. The top is curved and tapers toward the 
inner edge, and the brickwork fits the curvature of 
the plate. To relieve the plate from pressure an 
arch is sprung from a skewback between the plates 
of a radius conforming to the curvature of the top, 
and the space between it and the plate is filled 
with fireclay. The construction favours easy re- 
moval. 

Mr. Gayley then showed a cooling plate de- 
signed by him, which is seen in Fig. 7. He de- 
scribed it thus: ‘‘It is wedge-shaped, with plain 
surfaced top and bottom, the waterway being 
confined to the inner half of the plate and made 
10 in. wide, providing a large amount of cooling 
surface ; the outer half is open and divided by 
webs, which support the upper side of the plate. 
It is unnecessary to extend the waterway any 
further back, since frequent observations of the 
bosh wall have shown that this is sufficient to cover 
the highly-heated section. Ir the water chamber 
are vertical studs for supporting the upper side, 
although I question much if this is necessary, as the 
bosh brickwork is so well set and firmly braced, 
that when we have had occasion to change some of 
the two-pass Kennedy bronze plates, we were able 
to cut an opening extending 7 ft. around the 
furnace, and of the width of three bricks high, in 
which the upper course remained intact. No special 
bricks are required ; the common 9-in. and 13-in. 
brick, such as we ordinarily use for our furnace 
linings, answers the purpose in every way.” These 
plates were being used in six furnaces of the Edgar- 
Thomson type, and when it was necessary to change 
them, the time consumed was 20 to 25 minutes. 
They also gave excellent service elsewhere. This 
plate has but one waterway, for the author did not 
believe in the two-pass plate, as he held, when the 
inner plate was destroyed, the whole should be re- 
moved. The apparatus for withdrawing the plate 
is shown in Fig. 8. 

At the Edgar-Thomson furnaces the bosh plates 
are placed 12 ft. above the tuyeres, although in 
others they had been placed higher with excellent 
results. As to the protection of the bricks of the 
bosh, he held that carbon afforded the best protec- 
tion, and this is effected by the medium of a basic 
cinder. The author said: ‘‘In 1890 I had some 
samples taken from two furnaces that we had blown 
out, the results of which are as follows : 











| | | 
Il IV. 
I. Ill. - 
ae Average A Average 
a... 9 | of Two Special | of six 
Samples ple. | Samples. 
percent. percent. percent. | per cent. 
Carbon.. 46.62 | 28.15 | . 23.79 | Pe8.75 
Silica .. 17.50 | 22.05 26.57 | 24.70 
Iron 5.12 | 2.01 16.40 4.78 
Alumina ee 7.07 8.63 871 | 1089 
Magnesia... ooh? | 3.76 2.85 | 6.78 
Lime .. oo oot > ae 27.63 | 17.96 14.22 
Calcium sulphide .. | 2.35 2.89 | 3.76 2.85 





Nos. I. and II. are from one furnace ; Nos. III. and IV. from 
another. 


‘‘From this it will be seen that the limits in 
carbon are from 23 to 6 per cent., with an average 
from all the analyses of 33.58 per cent.” 

Fig. 9 shows brick taken from the upper part of 
a bosh in a furnace in process of dismantling, and 
exhibits the carbon substitution in the end, the 
dividing line being well defined, while the material 
was as soft as plumbago. The analysis showed : 





boxes through an opening at the bottom, discharg- 


Per cent. 
Carbon 35.71 
Silica ... 20.90 
Iron ... 4.50 





The presence of such a large quantity of manga- 
nese is due to the fact that the furnace was making 
ferro-manganese at the time. Comparing this with 
analysis IV., given above, it will be seen that the 
carbon percentage is identical although the samples 
in IV. were more like coke than plumbago. The 
author then described the re-lining of a hearth and 
bosh as follows: ‘‘ Three different kinds of brick 
were furnished, viz., graphite and clay, coke and 
clay, and coke and tar. These bricks have been 
built in the lining of furnace A, as shown by the 
shaded portion of the drawing in Fig. 10. In order 
to make a test of the different kinds of carbon- 
brick, the bottom of the hearth was built of those 
made of graphite and clay ; while along the hearth 
wall and bosh there were used those made of clay 
and coke and tar and coke; each being placed in 
a separate location for the purpose of testing its 
durability. The material used for joining the 
bricks was a mixture of fireclay and ground coke. 
It was the intention to build the bricks clear out to 
the jacket, but the supply on hand would not per- 
mit such extensive use. The carbon brick lining 
along the bosh was therefore made 9 in. thick, and 
was carried up a distance of 12 ft. above the centre 
line of the tuyeres.” The unshaded portions are 
firebrick. The analysis of the coke brick are : 





Coke and Coke and 
lay. Tar. 
Per cent Per cent. 
Carbon.. 64.23 87.26 
Silica .. re 21.51 
Oxide of iron .. 1.41 
Alumina . - “ 12 05 
Lime .. a <a oa a 0.67 
Magnesia oa - 0.29 Ash 1274 
100.16 100.00 


A wall] of 9-in. fireclay brick placed on edge pro- 
tected the carbon brick during the period of drying 
out and blowing in. The author also stated: 

‘* In Germany, carbon bricks have been used for 
the construction of the bottom and hearth walls up 
to the tuyeres, the practice being to use bricks and 
blocks, and in some cases to ram the carbon material 
in. Hitherto the practice has been not to extend 
these bricks above the tuyeres ; but at the Gelsen- 
kirchen furnace, which was to be relined last year, 
it was proposed to build the bosh with carbon brick. 
They have proved very beneficial in preventing 
break-outs of iron and cinder ; in fact, since the 
use of them began no break-outs have occurred. 
Although the hearth cooling jacket is not dispensed 
with, yet the indications are that it will be, as no 
water is required for cooling except at the tuyeres. 
In some furnaces where the carbon bricks are used 
the hearth stands free, being inclosed in a steel 
tank and supported on I beams, as shown in Fig. 11. 
In fact, one can crawl under the bottom if he so 
desires. On account of not using water around the 
hearth, and not having break-outs, a comparatively 
safer practice is obtained ; and besides, there is no 
troublesome salamander to deal with after blowing 
out.” 

Although he considered the carbon bricks service- 
able in the hearth, he thought their greatest value 
was for use in the bosh when they contributed to 
regular working and fuel economy, since if the 
bosh walls were in good shape the best results fol- 
lowed. The coke and clay bricks were made by 
hand pressure and carefully dried, then placed in a 
retort and dried. The coke and tar bricks were re- 
torted till the volatile matter passed off. In answer 
to a question, Mr. Gayley stated Furnace I. of the 
Edgar-Thomson works had an output in January of 
12,706 tons ; that the greatest week’s run was 3005 
tons, and the greatest day’s run was 511 tons. The 
ore yielded 61 per cent. The coal consumption was 
1700lb. The pressure of the blast was 1041b., and 
the temperature was 1200 deg. This furnace was 
90 ft. high with 21 ft. bosh and 12 ft. hearth. 


CoNTROLLING Siticon 1n Pia Iron. 


Following this interesting paper was one en- 
titled ‘‘ Control of Silicon in Pig Iron,” by W. H. 
Morris. 

The author said that to accomplish the desired 
result, viz., to produce iron low in silicon, very 
careful management of the furnace was necessary. 
If it works slowly or has a stoppage, the result is 
an increase of silicon, and in case of a slip it is 





liable to also add sulphur. If the furnace runs 
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BLAST FURNACE HEARTHS AND BOSHES. 
(For Description, see Page 425.) 
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Selected Casts Showing Remarkably Low Silicon and 
Sulphur. 


Silicon. Sulphur. 
Trace, 0.017 
Trace. 0.036 
Trace, 0.04 
0.035 0.033 
0.047 0.047 
0.093 0.019 
0.093 0.021 
0.098 0 028 
Trace, 0.025 
Trace. 0.039 
0.023 0.028 
0.047 0 030 
0.047 0.083 
0.093 0.022 
0.093 0.030 

Weekly Averages. 





o 
Per Cent. of Product 











| 


| Average. Highest. above Limit for 
Week Ex ding oe x 
| 
1 @.} Ss: Si. | s. a, | oe 
1887. | 
Aprillé .. —..:| 0.455 | 0.052 0.887|0.096, 6.75 | 6.25 
» 80.. —..| 0.452 0.065 | 0.677 | 0.096 ee 7.30 
May28 .. —..| 0.285 0.050 | 0.653 | 0.091 i 7.40 
Juned |: .. | 0.281 0.053 0.490 0.088 * 6.25 
1891. | | 
Juneé .. 0.245 | 0.085 | 0.747/ 0.170) 6.50 16.00 
July4 . 0.312 | 0.024 | 0.700| 0.093 8.25 | 11.95 
August 8 .. | 0,850 | 0.024 | 0.980 | 0.082 13.15 10 60 
op .. | 0.819 | 0.020 0.513 | 0.050 2.50 | 
September 5 ..| 0.285 0.021 | 0.560 | 0.088 11.50 7.00 
October 10. 0.208 0.029 | 0.746 | 0.148 | 12.60 | 18.60 
| 





alloy, seems to show us another source whence 
primitive man might have obtained his bronze.” 
‘The mineral was shown and was prettily coloured 
in yellow and green. Whether its discovery will 
affect the prohibitory tariff on tin-plate was not 
stated, 
(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. IV. 
Breech MECHANISM OF THE 3.2-1N. RIFLE, 
1889 Mopst. (Fias. 102 to 122.) 

THE principal parts of the breech mechanism 
are: the breech-block, the carrier ring, the obtu- 
rator, the lever handle, the bronze handle. The 
threads of the block are planed off along three sec- 
tions (Fig. 119, page 429) as is usual in the inter- 
rupted screw system, so as to allow the block to 
slide through the base ring, the locking or unlock- 
ing being performed by one-sixth of a turn of the 
block. It is recessed to receive the obturator 
spindle (Fig. 106), which passes completely through 
the block and is held by a nut and spring. The 
lever handle lugs on the block (Figs. 102 and 104) 
carry the lever handle whose motion is limited by 
a projection on the right lug. The front portion 
of the block is reduced to allow it partially to enter 
the gas check sector (Fig. 104). On the left of 
the block is a stop groove, into which a stop enters 
and permits the longitudinal motion of the block. 
The latch groove is in two parts, one longitudinal 
at the front end of the block, and the other trans- 
verse at the rear end (Figs, 104 and 119). The stem 
of the latch drops into the front groove when the 
block is withdrawn, and into the rear groove when 
the block is revolved into its firing position, in each 
case unlocking the carrier ring. At the front end 
of the longitudinal latch groove is a locking recess. 
The transverse latch groove gradually increases in 
depth as it recedes from the longitudinal groove. 
The guide groove is the cylindrical recess at the rear 
of the block in which the guide sectors move when 
the block is rotated. 

The carrier ring (Figs. 102,104, 107, 114, and 115) 
has three projections on its interior surface which 
fit in the slotted sections in the block during 
its longitudinal motion and guide it. 

The latch-pin (Fig. 109) fits in a recess in the 
carrier ring, and by a spring is constantly pressed 
against the breech-block. As the latch has a 
length that is greater than the width of the carrier 
ring it always projects into tha jacket or block, so 
by this means the carrier ring is always locked to 
the block or jacket. The inner end of the latch- 
pin rests on the slotted section, locking the ring 
and jacket, except at the ends of its travel, when it 
drops into the recesses in the block, thus locking 
ring and block. The front face of the latch has a 
recess into which fits a hardened stud, fixed to the 
rim face of the base ring. This stud forces the 
latch outward when the block is closed until the 
outer end is flush with the carrier ring. In this 
position its inner end is just above the inclined 
plane leading from the sletted sector part of the 





way down the locking hole, so that the block can be 
shoved in, and the inner end of the latch riding up 
the inclined groove to the slotted sector, forces the 
latch out into the jacket and locks the carrier ring 
to it. In order that the stud may act on the latch 
a hole is drilled through the front face of the carrier 
ring. The carrier ring supports the breech-block 
when the latter is withdrawn, and allows it to be 
swung around out of the way for loading. Either 
the De Bange or Freyre obturator may be used in 
this gun. 

In the De Bange obturator (Figs. 105 and 106) 
the spindle has a mushroom-shaped head, and 
extends through the block, terminating in a screw 
thread on which is screwed a nut. This nut rests 


| block, as a lug or cam on its head fits in a recess in 
the carrier ring, thus preventing any tendency of 
the block to rotate. It acts as a lever to rotate the 
block, and when rotated, if the gas check sticks, by 
pressing down the lever handle, great power is 
| brought by means of the cam to start the block. 
To assist in withdrawing the block a bronze handle 
is attached to it by means of screws. 
The action of the breech mechanism is as follows : 
Suppose the breech closed and the gun ready for 
‘firing. In this position the threads on the blceck 
have engaged in the threads in the base ring ; the 
gas check is pressed tightly forward in its seat ; 
the lever handle is vertical ; its cam in the recess of 
' the carrier ring ; the lower end of the latch is at 


against a spiral spring, which in turn rests against | the end of the transverse groove in the block, so 


a shoulder in the block. By means of this spring 
any set, given to the pad by the firing, is taken up, 
and the fracture of the spindle near the nut is pre- 


Fig.120. 
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that the outer end of the latch is withdrawn fram 
the recess in the jacket, and the carrier ring is un- 
locked. This prevents any chance of bending the 
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Fig./21. OBTURATOR AND GAS-CHECK RING. { 
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BREECH MECHANISM FOR 3,2-IN. RIFLE, WITH FREYRE GAS CHECK, 


vented. The spline screw holds the nut on the 
spindle, and prevents any tendency to come off 
when the block is rotated and the pad sticks. 

The pad is made of asbestos and tallow pressed 
to shape in a press, and then covered with canvas. 
It is held by gas check cups of steel, so shaped that 
the enlarged centre part acts as a reservoir, and 
the narrower pads in contact with the bore and 
spindle more effectively prevent the escape of gas. 

The Freyre obturator (Figs. 120, 121, and 122) 
differs from the De Bange obturator in its shape and 
material. The spindle has a head at its forward 
end, its front surface plane, and its sides conical 
with the large base to the front. The gas check 
ring has the cross-section of a right-angled triangle, 
and fits accurately the conical surface of the head 
of the spindle ; it is slightly longer than the head 
in the direction of the axis of the bore. The rear 
surface of the ring is against the block, but the rear 
surface of the head is not in contact, and can only 
be brought so by a heavy pressure which will 
expand the gas check ring. 

The spring around the spindle acts on a shoulder 
on the block, and one on the spindle, and tends to 

ress the spindle forward, and relieve the sticking. 

he nut prevents the spring from forcing the 
spindle too far forward, and also regulates its 
tension. 

The lever handle, when the block is locked, 
hangs vertically, and in this position locks the 


latch. On this delicate pin depends the whole 
working of the breech mechanism, as it prevents 
any premature longitudinal motion of the breech- 
block, by which its screw locking threads might be 
injured. 

To open the breech-block, grasp the handle and 
lever, raising the latter ; rotate the block as far as 
possible to the left. This rotation frees the screw 
threads and brings them opposite the slotted 
sectors, so that the block te withdrawn. The 
slotted sectors on the block have come opposite the 
guide sectors on the carrier ring, and the latch, 
riding up the inclined transverse recess, has 
unlocked the carrier ring from the blcck, and 
locked it to the jacket. Unless this were done, an 
attempt to withdraw the breech-block might rotate 
the carrier ring. Draw the block out as far as the 
stop bolt will allow, and when out to its full length 
the latch drops into its recess, unlocks the ring, and 
the block and ring can be swung around to the left 
and the breech is open for loading. 

To close the breech, swing the carrier ring around 
sharply into ylace, and the retracting pin on the 
base ring will unlock the latch from the block, and 
allow it to be shoved in, locking the carrier ring 
and jacket, by forcing the latch out into the jacket. 
When the breech is shoved in as far as it will 
go, one-sixth of a turn to the right engages the 
a, threads, and the dropping of the handle 
ocks it: 
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The severe test of the proof gun shows how per- 
fectly this breech mechanism works : 


TaBLe XII.—Ballistic Particulars of the 3.2-in. B.L. 


Steel Rifle. 
Total length... ; 90.70 in. 
Length of tube... 85.20 ,, 
om jacket sxe pn ee 
a trunnion hoop 8.80 ,, 
7 sleeve : 13.30 ,, 
a key ring 3.00 ,, 
i rifling aes a 70.925 ,, 
+d powder chamber ... 10.00 ,, 
“a shot chamber 2.073 ,, 
va breech-block Gi ,, 
Diameter of exterior, maximum 9.56 ,, 
a ef minimum 4.60 ,, 
Number of grooves aa 24 
Twist uniform, one turn in ... 30 cal. 
Weight of gun ... a 829 lb. 
Preponderance... 50 ,, 
Weight of charge _ 3.75 4, 
ve projectile ... me see WO 5 
Length of travel of base of projectile 
in bore... eae ze ae ° 73.2 in. 
Initial velocity ... ... 1756 ft. sec. 
Pressure ... +s a 35,000 lb. per sq. in. 
( 2 deg. ... 1608 yards 
bss oso, SE ge 
6 ,, 3040 ,, 
Be 3640, 
Ranges for dif- 30 ae 4150 ,, 
ferent elevations|12 ,, 4835 _,, 
14 ,, 5285, 
1G ., 5702, 
 -. 6100 ,, 
2 ;, 6500 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. XI. 
Tue exhibit of the Weymersch Electric Battery 


Syndicate sets forth the case for primary batteries 


as a source of current where small or occasional in- 


stallations are required ; and it is claimed that for 


household use, where the demand for light may be 
very fluctuating, there are numerous cases in which 


Fig. 1. 
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\(7l. %s.), and depreciation are not reckoned ; 


but these items may often be so trifling as 
to be almost put on one side. Then again on 
|the small motor side of the question, we should 
| have for about 6s. worth of fluids and zine, a force 
| of between one-seventh and one-eighth of a horse- 
| power for about twenty hours, a purchasing rate for 
| motive energy which would be exorbitant from 
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ment of carbons for are lighting, as, for example, 
plain, coppered, cored, and fluted. Carbon blocks 
to be used as brushes for dynamos and motors are 
also shown, and there are carbon resistances with 
lead contacts, cells, tubes, plates, battery cylinders, 
and microphone carbons, in addition to other 
articles made of hard carbon. 

Waterlow and Sons show paper strips wound 
into discs for the various recording telegraph appa- 
ratus, including oiled paper for use with the Wheat- 
stone high-speed machines. In addition they have 
rolls of cloth cut into narrow widths, down to } in. 
Such strips are occasionally more useful than the 
thick-edged tapes for insulating or distancing ; 
besides being much cheaper. 

The two stands of Benham and Froud include 
some excellent and neat brass and ironwork of 
ornamental character, also a special exhibit to illus- 
trate church lighting by incandescent lamps, a 
chancel being fitted up with altar and accessories. 
The model dining table fitted for incandescent 
lights by Messrs. Graham and Biddle, of Oxford- 
street, is interesting as showing some ingenious 
fittings for connection, besides dealing also with 
the decorative side. Fowler, Lancaster, and Co. 
show general fittings, ammeters, voltmeters, and 
various switches. On this stand is to be found a 
material which appears similar to the well-known 
‘* vulcanised fibre,’ and is described as Delaware 
hard fibre. It is shown as tubes, bushings, sheets, 
rods, washers, gear wheels, and small articles. 

Mr. A. P. Lundberg not only shows the ‘‘ unique” 
switch which we have already described, the 


| principle of which we have illustrated (see page 


146 ante), but has also thoughtfully designed 
switches of other sorts, cut-outs, wall sockets, and 
other fittings, and near at hand is an exhibit of are 
lamp and microphone carbons by Herr Jooss, of 
Stuttgart. 

An electric engraving pen in which the cutting 





shaft is actuated by a contact breaker motor, and 
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the generation of current by a primary battery | the point of view of the regular user of considerable substantially similar in character to that referred 
may have real advantages over a dynamo and motor powers, but is by no means prohibitive when a small | to as made by Messrs. Coxeter and Son (see page 


engine. 


|motor is needed to drive domestic or other small 


| 314 ante) is shown in action at Stand 123. The 


The battery is a chromic acid battery in which | machines forshort periods. Exhibited on the same motor part being somewhat too heavy for con- 


the chromic depolariser is kept in contact with the 
carbon plate only, by the use of a porous cell. The 
outer part of the element containing the amalga- 
mated zine and the acid (hydrochloric in ordinary 
cases), is one cell in a varnished teak trough, each 
trough consisting of six elements and weighing 
about 1 ewt. 
each element at 1.3 volts we have 7.8 volts for each 
trough of six cells. If one of these troughs of six 
cells is used to illuminate two 7 volts 16 candle- 
power lamps, the required current of 15 to 16 
amperes is said to be maintained for about twenty 
hours, and at a cost of about 33s. 4d. for charging 
materials, and rather less for zinc. This makes 


the cost of a 10-candle light a trifte over 1d. 
an hour if the cost of attendance in charging 
the battery, interest on the cost of the battery 


Taking the electromotive force of | 


| 


stand asthe Weymersch battery is Mr. J. F. Wiles’ 
crescent course-indicator, an arrangement by which 
the course of an approaching vessel can be recog- 
nised at night. An incandescent lamp (or any 


the transparent part of which forms the circum- 
ference of a frustrated cone; the circle resulting 
from the section of the cone being opaque. 
The axis of the cone is set horizontally, and 
over the axis of the ship. Under these circum- 
stances a ring of light will be seen when the ship is 
steering directly towards the spectator, and as the 
course alters, the opaque centre will shift to the 
right or left, showing a crescent instead of a ring 
of light. Lacombe and Co.’s exhibit of carbons at 








other light may be used) is inclosed in a lantern, | 


stand No. 114 is small as regards amount, but inte- | 
resting as regards variety, and includes an assort-_ 


| venient handling when the instrument is free, the 
whole apparatus is suspended by a spiral spring, 
so that the pencil-like point hangs loosely almost 
in contact with the metal plate to be engraved. 
Mr. P. Howard shows an arrangement for 
registering the time elapsing between seeing a 
light disappear and pressing a button ; this being 
intended to be used principally as a measure of 
personal sluggishness in shooting at a moving 
object. The arrangement for registering time is a 
tuning-fork giving 250 vibrations a second and 
kept in steady vibration by a short electro-magnet 
and contact-breaking arrangement placed between 
the branches of the fork. As a shutter drops, 
a style on one limb of the fork makes contact 


| with a strip of smoked paper on a revolving drum, 


and the vibrations are recorded until the push of 
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general than at present. The main use in such 
cases will doubtless be for frequently verifying 
and adjusting the voltmeters ; but other cases will 
arise in which accurate estimations of potential 
by direct comparison will be required. The bare 
principle involved in the older forms of potentio- 
meter may be roughly illustrated by the diagram, 
Fig. 4, page 429. Let A B be a resistance system 
-—a long thin wire stretched, or it may be coiled 
rheostat-fashion on an ebonite cylinder. The 
battery E maintains a difference of potential 
between the two ends A and B; but in this form 
of potentiometer the potential maintained between 
A and B must not be less than the maximum 
potential which may have to be measured. 

The resistance wire A Bis assumed to be uniform, 
and the fall of potential along it will then be pro- 
portionate to the length. So starting at A with a 
circuit, including the galvanometer H and the 
standard cell F, it is possible to find a point C, 
where the potential maintained in the wire AB 
and the potential of the standard cell F will balance 
each other, and no current will pass through the 
galvanometer. If now the source of voltage or 
potential to be tested, V, is connected to H as shown, 
a point D can be found at which the potential of 
this source will find its balance on the wire AB, 
and once more no current will pass through the 
galvanometer H. The potential or voltage to be 
measured, V, is to that of the standard cell F as the 
length of wire A C is to the length of wire A D, 

Mr. Nalder, in the arrangement about to be de- 
scribed, besides the advantages of quick and direct 
reading, secures the not unimportant convenience 
of measuring high potentials without the use of 
a battery as E, which must maintain an electro- 
motive force as high as that to be measured ; in 
Mr. Nalder’s arrangement an ordinary standard 
cell alone being used. 

Fig. 5 illustrates the general principle of the 
arrangement adopted by Mr. Nalder. The standard 
cell C, giving a potential of 1.438 volts, is in circuit 
with the galvanometer D and a resistance of 143.8 
ohms A. The source of potential of which the 
voltage is to be measured, V, is connected, as 
shown, to the terminals E and F, so that the circuit 
of its current shall include a set or fixed resistance 
of 566.2 ohms, B, and also a variable resistance R, 
this latter resistance being the sets of coils corre- 
sponding to the three dials of Fig. 1. When all is 
connected as shown, and there is no deflection of 
the galvanometer, the drop of electromotive force 
between the terminals of the coil A will be precisely 
1.438 volts, or in other words the potential between 
these terminals exactly balances the standard cell 
©. Or we may put it in this way. At this time 
the source of the electromotive force is sending a 
current through A, and indeed through the whole 
circuit E A B R F, which amounts to one- 
hundredth of an ampére. When the resistance in 
the variable system R has been so adjusted as to 
bring about a flow of .01 ampére in the system it is 
obvious that, in accordance with Ohm’s law, we have 
only to divide the number of ohms of resistance in 
the circuit E A B RK F by 100 to find the potential 
of the source of electromotive force ; and as the dials 
give their readings in terms of 100 ohms, the read- 
ings are direct in volts. The functions of the coil 
B (56.2 ohms) is to make up 200 ohms when added 
to A (143.8 ohms), and as this 200 ohms is always 
in circuit, the scale ‘of units) commences at 2, as 
will be seen by an inspection of the middle dial 
(Fig. 2). In Fig. 6 the details are further elabo- 
rated, and in this the general correspondence of 
parts with the top of the box, as shown in Fig. 2, 
can be traced. On the left is shown a resistance of 
10,000 ohms for 100 volts, which resistance can be 
cut out by a plug. Two standard Clark cells are 
contained in the box and are shown in Figs. 1 and 
3, as contained in a little cupboard at the end of 
the case. One of these cells is the working 
standard, and the other isa reserve cell for com- 
paring with the working cell. It will be seen by 
inspection of S, Fig. 2, and S, Fig. 6, that turning 
this switch to ‘‘compare” puts the two cells in 
series, and opposed to each other, with the galvano- 
meter in circuit. Under the circumstances there 
will be no deflection if both cells are equal. The 
switch S is normally held on the contact block 
marked ‘‘work” by the spring D, unless held over to 
the contact block marked ‘‘compare.” Should it be 
wished to check the resistance by a bridge, the 
coil A can be measured directly between terminals 
2 and 3, while B and the variable system can be 
checked between 2 and 6 or 6. The source of the 


potential to be measured is connected to terminals 
4 and 5 or 6, and by depressing the key K to the 
first contact, circuit is made through the resistances. 
Further depression of the key closes the galvano- 
meter circuit through a local resistance of .5 of an 
ohm ; and when a rough balance has been obtained, 
this resistance is cut out by fully depressing the 
key. The potentiometer, as made by Messrs. 
Nalder, may be briefly summed up or specified as a 
special centiampérescope showing only one unit, 
and placed in series with adjustable resistances. 
The resistance required to bring the current 
to constant, being directly proportional to the 
voltage of the source under measurement. 
Interest centres on the set or unit ampérescope 
system, CD A, Fig. 5. Such a system might be 
placed on the main conductor of any one direction 
current installation, and if the galvanometer were 
made to contact right and left to a Porte Manville 
governor system, or the Voigt and Haefner 
governor (ENGINEERING, vol. lii., page 247), an 
altogether exceptionally accurate and delicate auto- 
matic regulation system might be realised. Mr. 
Nalder uses at D, Fig. 5, the ordinary D’Arsonval 
galvanometer (flat coil suspended between poles of 
permanent magnet, and with stationary soft iron 
inductor block in coil}, the galvanometer having 
the usual metallic suspension ; but when required 
as a contact galvanometer it is often better to 
suspend by two parallel threads (non-conducting) 
and arrange the rest by mercury contacts. 

A short mention of some of the remaining 
articles in Messrs. Nalder’s exhibit stands over 
for our next article. 








THE COLUMBIAN EXPOSITION. 
THE AGRICULTURAL BUILDING. 

We this week commence publishing the drawings 
showing the arrangement and construction of the 
building to be devoted at Jackson Park, next year, 
to agricultural exhibits, which will also include food 
products. This building possesses considerable in- 
terest from a constructive point of view, although it 
presents no monumental feature. 

The building is of about the same dimensions as the 
adjacent Machinery Hall—500 ft. by 800 ft.—and 
covers an area of 9.2 acres. Its architecture, as will 
be seen from the two-page plate, is strictly classic, and 
harmonises well with the rest of the buildings facing 
on the Grand Avenue. Its general cornice line is 
65 ft. above the ground level, and its chief features are 
large corner pavilions and central entrances connected 
all round by a lofty colonnade. In the centre of the 
building will be a rotunda 100 ft. in diameter, and 
130 ft. high, and the exterior will be enriched by 
statuary placed at all the salient points. Adjoining 
the Agricultural Building are several others; an 
annexe, 312 ft. by 550 ft., to receive overflow exhibits ; 
asawmill, nearly an acre in extent; and a forestry 
building of 2} acres. 

The names of these buildings indicate their pur- 
pose, as also does that of a dairy, half an acre 
in extent, and in which it is intended that all the most 
advanced appliances and methods of American dairy 
farming shall be exhibited. South of the Agricultural 
Building are the yards and sheds for live stock, the 
latter covering no less than 40 acres, while the whole 
space devoted to this section of the Exhibition will be 
at least 60 acres. There can be no doubt that, to the 
large majority of inhabitants of that vast district 
devoted to cattle raising, of which Chicago may be 
considered the metropolis, this section of the Exhibi- 
tion will be of special importance. The closest atten- 
tion is paid—by those interested in this industry in 
America—to the cattle breeding of this country, and 
the export of pedigree cattle in the United States is a 
very large one. For this reason the stockyard section 
should be specially interesting to our own cattle 
raisers, and official assurance has been given of every 
= facility to intending exhibitors in this section 

y the Transportation Committee. It may be men- 
tioned that pedigree stock is imported free into the 
United States. Messrs. McKim, Meade, and White, 
of New York, are the architects for this building and 
annexes, of which we shall publish full details in future 
issues. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 31, 1892. 

A RESTRICTION in crude iron production has set in 
among Pennsylvania furnaces, but it is impossible to 
estimate the amount of decreased output. Prices are 
steady at 17 dols. for No. 1, 15 dols. to 15.50 dols, for 
No. 2, and 14 dols. to 14.50 dols.-for forge. Freight 
rates have been reduced on southern pig iron between 
certain points, but the effect on the market will not be 
noticeable. Large buyers of foundry carwheel iron 
in the west are now negotiating for spring supplies. 





Large lots of malleable iron and hanging rock iron are 


under inquiry, and negotiations will probably close 
Saturday. Car builders are in the market this week 
for large supplies of material, but are offering quota- 
tions away below the market. There is an activity in 
boiler plate, as well as in bridge building material, but 
ina retail way. A few small lots of steel rails have 
been taken at 30 dols., but large orders are not to be had. 
The iron trade has not improved generally, although 
it is believed the trade is on the eve of a general ex- 
pansion. 


EXPRESS LOCOMOTIVE FOR THE 
EASTERN OF FRANCE RAILWAY. 

WE this week give further illustrations of the re- 
markable engine of which we published a general 
arrangement in our issue of March 25. The general 
appearance of the engine is well shown by the wood- 
cut on page 431, whilst on page 430 the arrangements 
of the firebox end of the locomotive are shown in 
great detail. 

Fig. 5, on page 438, is a section through the cy- 
linders, whilst the arrangements of the smokebox end 
of the engine, including details of the bogie frame, 
are shown in Fig. 6. For a full description of the 
engine, with weights, heating surface, &c., we must 
refer our readers to a future issue. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Coal Mining.—Messrs. John Brown and Co.’s, Limited, 
sinkings at their new colliery, Canklow, havenow reached 
a depth of 340 yards, and the men have come on a seam 
of coal 6 ft. 3 in. thick. It is found to beof good quality. 
It is expected that the Barnsley bed, for which they are 
specially sinking, will be reached in about two months. 


The ‘‘ Stop Day.”—This week a conference has been 
held between the colliery proprietors of Derbyshire and 
representatives of the men for the purpose of arranging 
which should be the ‘‘stopday” each week. Aftera 
long discussion Saturday was fixed upon, the men to be 
recompensed for the extra half-hour per day they work 
during the five working days of the week. It may here 
be mentioned that in answer to an appeal from Durham 
the Yorkshire Miners’ Executive this week informed the 
strike committee that a levy of 6d. per man was being 
made throughout Yorkshire for their relief, that 1250/. 
would be sent from here weekly so long as the strike in 
Durham lasts, and that if the 6d. levy does not realise 
that amount the balance will be met out of the associa- 
tion’s general fund. 

Sheffield Exports to America.—The hopes that the worst 
effects of the McKinley tariff would be surmounted have 
not been realised. For the last quarter of 1891 the value 
of cutlery exported to the United States was 42,125/. 
which was 12,0007. more than in the corresponding period 
of 1890, when the McKinley Act came into operation. 
For the quarter just ended the value is only 23,079/., or a 
falling off of 19,046/., as compared with the preceding 
quarter. The value of steel exported was 58,0591., a 
decline of 9319/., when contrasted with the first quarter 
of 1891. The total local exports to the States for the past 
quarter were 104,357/. 


Electric Lighting for Leeds.—A company has been 
formed to supply Leeds with electricity, the capital being 
100,000. Messrs. Hammond and Co., of London, have 
been engaged to direct operations, and as soon as a central 
station has been acquired and the contracts have been let, 
operations will be commenced. The high tension system 
is tobe adopted. It is computed that a station containing 
three 100,000 watt plants for night working, and one 
50,000 watt plant for day working, with all the necessary 
mains laid in the scheduled streets, converters, meters, 
&c., will entail an expenditure of 37,500/._ There is an 
influential directorate. The provisional order gives the 
Leeds Corporation a right to take over the works and 
business of the company under certain conditions. 


The Heavy Trades.—The iron trade is exceedingly fiat, 
and is likely to be so until the new quarter’s contracts are 
settled. Foundry pig hangs heavily, as consumers are 
short of work; but forge and hematite, suitable for local 
use, are firm at the rates given last week. Bar appears 
to clear off best of manufactured descriptions, some fair 
Australian and South American orders being on hand, in 
addition to ordinary home requirements. Those engaged 
in the heavy steel trades are not so busy as a pei: ago, 
there being a great falling off in the demand for marine 
material, forgings, cranks, propeller blades, &c., and this 
is causing some anxiety, as reports from travellers are not 
encouraging. Contracts for railway material are bein 
held back, though it is known that home, Indian, an 
South American requirements are pressing and late rates 
are upheld. Bessemer billets and slabs of guarant 
temper are fetching from 5/. 17s. 6d. to 6/. per ton, and 
Siemens about 7s. 6d. per ton more money. No fresh 
contracts are announced with the armour-plate rollers, 
but those on hand will last for some time. Ordnance 
manufacturers remain very busy. The lighter branches 
of the steel trade are very Pow off for work, the only 
exceptions being those engaged on mining and agricultural 
implements and machinery. Engineers are doing a steady 
trade but are not pressed for work. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Only a very small amount 
of business was done in the warrant market last Thurs- 
day, but prices were firm. Nothing was done in Scotch 
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closing price on the preceding day. Only 2000 tons of 
warrant iron changed hands during the forenoon—two 
lots of hematite iron and two of Cleveland, the latter at 
37s. 2d. per ton one month fixed. At the afternoon 
market business was quite idle, not a transaction of 
any kind having been recorded a few minutes from 
the close. Just at the very last, however, a selling 
order for 5000 tons of Cleveland came into the 
“ring,” but the market absorbed it all and closed firm. 
The settlement prices at the close were—Scotch iron, 
4ls. per ton; Cleveland, 37s. 6d. ; hematite iron, 46s. 6d. 
per ton. Friday’s market was easier during the forenoon, 

rices at the opening being very flat. A difficulty had 
an anticipated as to the delivery of certain Cleveland 
warrants that had been called earlier in the week, but it 
did not show itself. Cleveland declined 4d. per ton in the 
forenoon and hematite iron 3d. per ton, but Scotch war- 
rants remained unchanged in price. Quietness was also 
the rule in the afternoon, but prices firmed up a little 
towards the close, Cleveland being 13d. better and hema- 
tite iron 3d. better. The closing settlement prices were the 
same as on Thursday. Owing to the occurrence of the 
spring holiday, Monday was a blank day in the iron 
“ring.” On Tuesday forenoon, when the market re- 
opened, only a moderate amount of business was done, a 
flat feeling being the rule of the market. Prices were 
lower. Scotch warrants were done at 41s. 2d. one month ; 
Cleveland receded 44d., and hematite iron 3d. per ton. 
Towards the close of the market hematite and Cleveland 
warrants became plentiful, and a contango of 4 per cent. 
was paid for carrying them. The market was very quiet 
in the afternoon, with little change in prices. At the 
close the settlement prices were—Scotch iron, 40s. 9d. per 
ton ; Cleveland, 37s. ; hematite iron, 46s. 14d. About 
7000 tons of warrants changed hands this forenoon, the 
greater portion of which was hematite iron. There was 
but little change in prices. No business was done in Scotch 
iron. The only business done in the afternoon was asmall 
lot of Scotch iron at 4d. perton advance. Hematite iron 
was 1d. lower per ton, but Cleveland was unchanged. The 
large decreases in stocks of warrant iron have of late made 
extensive dealing somewhat difficult. During the past 
month of March the withdrawals of Scotch, Cleveland, 
and hematite iron from the warrant stores (fully 55,000 
tons) were 42,000 tons more than were withdrawn in 
February, while there was an increase of 8712 tons to the 
stocks during the month of January. The following are 
a few of the prices of special brands of makers’ iron, 
No. 1: Clyde, 48s. per ton; Calder, Gartsherrie, and 
Summerlee, 50s.; Langloan, 51s. ; Coltness, 533.; Glen- 
garnock (shipped at Ardrossan), 503. 6d. ; Shotts (shipped 
at Leith), 52s. 6d.; Carron (shipped at Grangemouth), 
55s. 6d. per ton. There are 78 blast furnaces in actual 
operation, as compared with 78 a week ago and 41 at this 
time last year. Six are making basic iron, 27 are work- 
ing on hematite ironstone, and the remaining 46 are 
making ordinary iron. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 484,870 tons, against 488,724 tons yesterday 
week, thus showing for the past week a decrease amount- 
ing to 3854 tons, 


Clyde Shipbuilding Trade: Launches during March.— 
There was some activity at the Clyde shipbuilding yards 
during the month of March in preparing vessels for 
launching, with the result that there was more new ship- 
ping put into the water than in any one month for the 
_ ten years at least, if the output was not even the 
argest ever recorded for any single month in the whole 
prs d of Clyde shipbuilding. One vessel alone, the 
British warship Ramillies, had a displacement of 14,300 
tons; but the output of vessels for trading purposes, 
excluding the great ship, showed a large total. . all, 
thirty-four vessels were launched during the month of a 
total of 49,145 tons, being an increase of 8940 tons over 
the output in the month of March last year, and more 
than double the output for March, 1890 and 1889, For 
the three months of the year the aggregate output stands 
at 92,263 tons, being 16,872 tons over the corresponding 
quarter of last year, 65,184 tons over the same quarter’s 
output in 1886, and 10,038 tons in excess of that for 
the first quarter of 1883, the best year in the shipbuild- 
_ trade of the Clyde. An —. feature of the 
ordinary output for the month was the large number of 
sailing vessels launched—no fewer than thirteen merchant 
ships of a total of 24,000 tons having been put into the 
water, an amount of sailing tonnage exceeding the total 
output of sailing vessels in some years. The largest sail- 
ing ship launched last month was one of 2550 tons, and 
the average of the thirteen sailing ships was well-nigh 
2000 tons. Four of the merchant steamers aggregated 
6200 tons, and thirteen small steamers only gave a total 
of 4395 tons, so that the average size was somewhat low. 


New Shipbuilding Contracts.—Messrs. Robert Duncan 
and Co., Port-Glasgow, have received an order from the 
Lyle Shipping Company, Greenock, to build a steel sail- 
ing ship of 2100 tons gross measurement, similar in all 
respects to the Cape Clear, which Messrs. Duncan and 
Co. launched a few days ago for the same owners. 
Messrs. Blackwood and Gordon, engineers and ship- 
builders, Port-Glasgow, have contracted with a London 
firm to build and engine for them a paddle steamer of 
110 ft. length, with saloons on deck for the accommoda- 
tion of day passengers, and intended for service in 
Mediterranean waters. 


P. and O. Steamers ‘‘ Rome” and “‘ Carthage.”—The 
P. and O. steamer Rome, which was lately lengthened 
and re-engined on the triple-expansion system by Messrs. 
Caird and Co., Greenock, has had her speed increased by 
two knots per hour, with a smaller consumption of fuel. 
Report has it that her sister ship, Carthage, will shortly 
arrive at Greenock to undergo similar alterations, 


The Fairfield Cunard Liners.—At the annual general 
meeting of the Cunard Steamship Company, Limited, 
which was held last Wednesday, Sir John Burns, Bart., 
the chairman, in moving the adoption of the directors’ 
report, said that the most important matter which he 
had to bring under the notice of the shareholders was the 
decision of the directors to have constructed for the 
Cunard Company two steamships for the Atlantic ser- 
vice. Those vessels were now building upon the Clyde 
by the Fairfield Company, and he could assure them 
that no subject had given the directors greater thought or 
consideration than entering upon the contract of those 
great ships, which they considered to be a paramount 
necessity to maintain the company’s position upon the 
Atlantic ; and he thought that they would have no cause 
to complain of their magnificent equipment, great 
strength and speed, and he earnestly trusted that their 
financial results, both individually and_ collaterally, 
would not disappoint their expectations. Those vessels 
were well advanced, and would be ready for sea early 
next year to take advantage of what they hoped might be 
an exceptionally busy season. 


Appointment of Mechanical Engineer to the Clude Trust. 
At yesterday’s monthly meeting of the Clyde Navigation 
Trustees Mr. George H. Baxter, at present manager to 
Messrs. Barclay, Curle, and Co., was, on the recommenda- 
tion of the Works Committee, appointed manager of the 
Dalmuir Works and mechanical engineer to the Trust, his 
salary to be 500/. per annum (not 400/. as mentioned in 
last week’s ‘* Notes”), with free house at Dalmuir. 


Edinburgh Association of Science and Art.—An ordi” 
nary meeting of this association was held on Monday 
night, at which Mr. John Laing, F.1.C., read a paper on 
(1) ‘* How to Make Light Oils of anySpecific Gravity from 
the Heaviest Mineral Oils,” and (2) ‘‘ How to Obtain Oils 
ofthe Greatest Viscosity and Specific Gravity, and the 
Maximum Amount of High Melting Point Paraffin (Wax) 
at Minimum Cost and Least Sacrifice of Plant.” Mr. 
Laing’s process is an exceedingly ingenious one, and the 
apparatus devised for it is comparatively simple. At the 
same meeting Mr. William Hume exhibited his canti- 
lever enlarging apparatus, and illustrated the working of 
the same by various interesting experiments. 


Vulcan Foundry, Coatbridge.—At Messrs. Miller and 
Co.’s Vulcan Foundry, Coatbridge, it is intended tocom- 
mence the production of castings in Siemens mild steel, 
which are in such large request for the steel rolling and 
other machinery made by the firm. It is probable that 
the making power will be equal to 3500 tons of casting 
per annum, requiring an addition of 80 to100 moulders in 
the foundry. 


Proposed Refuse Destructor for Edinburgh.—A very 
complete scheme of refuse disposal works, including de- 
structor, cremators, &c., has been devised for Edinburgh, 
after much talk and much delay. The plans have this 
week been passed by the Dean of Guild Court, and con- 
sequently some show of progress in the erection of the 
works may soon be lonked for. The total cost of the 
destructor, buildings (including stables), and all other 
plant, is set down at about 16,000. 


Ardrossan Harbour.—The formal opening of the Eglin 
ton Dock at Ardrossan Harbour is fixed to take place 
next week. It will be jointly used by the Caledonian 
and the Glasgow and South-Western Railways. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at the weekly market was very thin, and next 
to no business was transacted. One or two small parcels of 
No. 3 g.m.b. Cleveland pig iron were said to have been 
sold at 37s. 3d. for prompt fo.b. delivery, but makers 
would not listen to any such figure, few of them mention- 
ing less than 38s. for the ruling quality, and some asking 
chinks figure as 40s. The lower classes were pretty 
steady, and it was difficult to secure either grey forge or 
No. 4 foundry cheaper than No. 3. Middlesbrough 
warrants were 36s. 11d. cash buyers, and what business 
was done was chiefly in warrants. To-day the market 
was unaltered, prices being nominally the same as yester- 
day, with business almost entirely suspended. In the 
hematite pig iron trade there is nothing new to report. 
None is available for prompt delivery, and for forward 
50s. is asked for mixed numbers of local brands. Owing 
to the scarcity of coke, it is not improbable that of the 
thirteen blast furnaces remaining in operation in the 
north, six will by the end of this week be damped down. 


Manufactured Iron and Steel.—The strike of collieries 
has considerably upset these two important industries, 
and generally speaking orders cannot be placed except 
for delivery after the strike is settled. There are a few 
exceptions, however, but where material is required at 
once a good deal more than the rates for forward delivery 
is charged. Messrs. Dorman, Long, and Co. continue 
in full operation. For delivery after the termination 
of the coal strike, common iron bars are 5/. 12s. 61. ; iron 
ship-plates, 5/. 5s. ; iron ship angles, 51. 5s. ; steel ship- 
plates, 5/. 15s., and steel ship angles, 5/. 15s., all less 24 
per cent. discount. Heavy sections of steel rails are 4/. 
net at works after the strike is settled. 


Cleveland Ironmasters’ Returns.—The returns of the 
Cleveland Ironmasters’ Association for the month of 
March just issued are phenomenal in character, showing 
by far the smallest number of furnaces in blast since the 
There are only 13 furnaces 


formation of the association. 





eight on hematite, &c., pig iron. At the end of February 
the number in blast was 83, of which 50 were on Cleve- 
land and 33 on other kinds of pig iron. The make of 
Cleveland pig iron for March was only 60,449 tons—a 
decrease of 50,924 tons on February, and 64,094 on March 
last year. Of hematite, basic, and other kinds the output 
was 53,339 tons, being a reduction of 34,212 tons on 
February, and of 48,662 tons as compared with March 
last year. The total make of all kinds was only 113,788 
tons, or 85,136 tons less than in the previous month, and 
112,756 tons below the output of March last year. tn 
stocks, the decrease is heavier even than was expected. 
The total at the end of the month stood at 243,159 tons 
of Cleveland pig iron, or a reduction of 43,659 tons on the 
_—— month, and 46,827 tons as compared with March 
ast year. 


Cleveland Blast Furnacemen’s Wages. — To-day the 
ascertainment of the accountants under the sliding scale 
regulating the wages cf blast furnacemen at the associated 
works in the north of England, was received here. It 
shows the net average realised price of No. 3 Cleveland 
pig iron for the three months ending March 31 last to 
have been 38s. 0.94d. per ton at works as against 
38s. 11.44d. per ton for the previous quarter. Under the 
sliding scale arrangements the men’s wages will be reduced 
to ne extent of one per cent. for the ensuing three 
months. 


The Fuel Trade.—Everybody is anxious to see a re- 
newal of work in Durham, but many people fear that a 
settlement will not be arrived at yet awhile. There is 
very little desire to do business until the termination of 
the strike. The lamentable suspension of work is un- 
doubtedly driving a large number of contracts out of the 
district. On Newcastle Exchange best Northumbrian 
steam coal is quoted 10s. 9d. f.o.b. Jor manufacturin 
and bunker purposes there is a large supply of cal 
steam coal. Gas coal, however, is very scarce and about 
12s. f.0.b. is asked for it by the few collieries able to 
deliver. It is almost impossible to obtain coke at all, 
and where odd lots are to be secured most exorbitant 
prices are demanded. As much as 25s. for blast furnace 
coke has been asked, delivered here. 


The Use of Cleveland Slag for Harbour Works.—On 
Monday night at a meeting of the Cleveland Institution 
of Engineers held at Middlesbrough, Mr. Charles Bagley 

residing, an interesting paper was read by Mr. William 

Cidd, of Loftus, on the “ Skinningrove Harbour Works.” 
He said the Skinningrove Iron Company, about seven 
years ago, undertook the construction of a shipping 
place in the bay adjoining their works at Skinningrove. 
In 1887 he (the speaker) was appointed engineer. Up to 
that date the work proposed to be done consisted merely 
of a jetty run out to low-water mark, with a short pro- 
jecting head to shelter vessels. Nothing short of a 
closed harbour, he found, with two piers run out to 
deeper water, would provide a satisfactory shipping 
place available in all weathers. He accordingly 
prepared and submitted designs for such a harbour, 
which were adopted. Work then proceeded upon those 
altered designs and the works were practically com- 
pleted last year, with the exception of the south pier, the 
construction of which had been—he supposed for financial 
reasons—deferred tosome future date. In the construction 
of the work there were two features which would probably 
be of special interest to the Institution, viz., the extensive 
use of Cleveland slag, and of hydraulic cement made by 
the company, also from slag, in place of Portland 
cement. He then proceeded to describe the mode of 
procedure in carrying out the work of erecting the piers. 
The slag cement used in the works was made by the 
company under the direction of Mr. T. C. Hutchinson. 
From his experience of its qualities in the construction of 
the works, he found it gave excellent results under water 
in the concrete of the foundation reef—results equal to, or, 
it might be, even better than those obtained from the best 
Portland cement. On the other hand, above water level, 
where exposed to air only, it was inferior to Portland 
cement. 








Tue Norru-Eastern RAILWAY AND THE Hutt Docks. 
—After a long inquiry a committee of the House of 
Lords has passed the yee of the Bill authorising the 
acquisition of the Hull Docks by the North-Eastern Rail- 
way Company, and also the preamble of the Bill autho- 
png aw North-Eastern Railway to construct a new dock 
at Hull. 


THE METROPOLITAN WaTER Suprpty.—On Wednesday 
evening the Royal Commission appointed to inquire into 
the water supply of the metropolis sat at the Board of 
Trade, under the presidency of Lord Balfour of Burleigh. 
The Commission determined to call upon the water com- 
panies and other bodies of the metropolis to supply the 
Commission with statements as to the capabilities and 
resources for water supply of each company, to be pre- 
pared and ready by the 30th of April. The Commission 
then adjourned until the 25th inst., when the subject of 
oral evidence will be discussed. 





AN ENGINEERING EXCHANGE FoR Lonpon.—On Wed- 
nesday afternoon a meeting of engineers and shippers 
was held at the Cannon-street Hotel to consider the 
advisability of establishing an Engineering Exchange. 
The chair was taken by Mr. Reginald Bolton. Resolu- 
tions were mer urging. the meeting to establish and 
support an Engineeriug Exchange for London. A pro- 
visional committee was formed with powers to arrange 
for the early opening of the building. It is proposed to 
commence operations in the Jerusalem Exchange. The 
secretary to the Provisional Committee is Mr. A. T. 





blowing out of 151 built, five being on 


eveland and 





Salisbury Jones, of 33, Old Broad-street, E.C. 








434 ENGINEERING. [Aprit 8, 1892. 











BALANCING MARINE ENGINES. 
(For Description, see opposite Page.) 


Weakest Acs Sale see 

















Fug. 7 
OAT 
UNDER WEIGH PROPELLER ON 
1 
} 
BOAT 
AT REST NO PROPELLER 
‘ 
\ 
BOAT 
UNDER WEIGH PROPELLER ON 
| 1 
| B 
BOAT 
AT REST NO PROPELLER 
B’ 
BOAT 
UNDER WEIGH. PROPELLER ON 





ae NAA a fet ye 























































































































paren at Rest NO PROPELLER ; 
aaa hiebbiaania ia AW aaua ian acas) uddidade Cc 
43 A 
300 LBS 
. ‘ J00 LBE 
Fug.5. her 
v Fig. &. y 
4 
sie | . STRDKE : ' | STROKE ' Ps ee: A 
+ ' iv ; v , H i 
UNDER WEIGH PROPELLER ON Les 2 pies un * ii ifr 
nnannnantnnntetre ‘ LBS Lae 
aaa 450 150 290 100 600 400 
FAST SLOW : : i : : ; 
E Y Vv v v v ¥v 
STROKE STROKE STROKE STROKE STROKE STROKE 
2F7 fr r ofr 
: : 2 2F 2F! ome, 
| l« | | 
SRT ---- am eo é 
4 FT -.--- > 
| | 
Boat | . | | 
NO PROPELLER -_ = 
toee NANA ren nn ennnnnn nance | LJ} 
FAST ; 
F | : 
REVOLUTIONS AT €E. F. UJ 276.8 
ABOUT 270 FER MIN 
Fig.8. TRAVEL OF PISTONS = /6 Ns. 
_ VALVES === 5 NS. 
Fig. 7. BOBWEIGHT. | BOBWEIGHT X Fig.d. 
| ' | noel ae 
TRAVEL OF Y BOBWEICHT = 5 “it 121 Fe Ae Re IDE bn BOE ae oe 44--™ TRAVEL OF X BOBWEIGHT =33° 
vatve! | riston |vacve nston Piston vatve| 
. CONM. ROD ‘a CONN, ROD conn. noo & | 
a ANEAD: = etc ASTERN| |awead fre. £7C.  AWEAD, ASTERN 
i Kae aha crear} |osar OfAR ' | GEAR | | GEAR | | GEAR 
ihe | \ ae 
f° 9 | 4 337) 14-5 265 4:5) 286-5 162 155 264.5: '114-5 ae 
AS | e Cc p | | cas cae use! yan tee ue ' | ust Ay 
ae ifn y 232 ca 17 | ‘) | | lv u0-3%ies : 33 ce 
Be Via bo 1-85.88 
/ oe LL ee ei 
{ 377-6 7Q sce 134, {;] a 
|e — 
189-6 4 pF 11-7 as a 
‘ 
int H 337 -+ OD cccendhcne seesenssed haces tess habees occsntylcsocuccds 
36:25 | 126-35 208 4-5 - 








see 00-2uss 





























( z9F abvg aes ‘anjony 10g) 


‘SLVO@ OdAdUOL NO SENAWIYAAXA S.MOUUVA “A ‘V ‘UW 
STHSSHA AO NOILVUYGIA AHL AGNV SANIODONA ANIUVNW AO INIONVIVG 


esses unt | 
681 “Cl Nady ‘ONIMHANIONG 





ee 
BF gos eae 
pa ee" Macye 


gait 























ApRIL 8, 1892.] 





ENGINEERING. 





435 








BALANCING OF MARINE ENGINES AND 
: THE VIBRATION OF VESSELS.* 
By Mr. A. F. Yarrow. 


ALL who are acquainted with the working of steamers 
provided with large power and of high speed, such as 
torpedo boats, torpedo-boat catchers, and very fast pas- 
senger steamers, will be familiar with the fact that the 
are subject to considerable vibration under some condi- 
tions, especially since the adoption of steel for shipbuild- 


that portion which is suspended by the elastic connection, 
and this being heavily weighted will not follow the 
vibratory motion of the stand. Now if we place our in- 
strument on the stern or any part of a steamer which is 
vibrating and start the drum revolving, the pencil being 
pressed against the paper makes a line, indicating the 
relative vertical positions of the pencil and the paper, or, 
in other words, makes a diagram which records the cha- 
racter and extent of the movement of that part of the 
ship upon which the instrument stands. his _instru- 
ment we call a “vibrometer,” and it has mainly been 














ing and high piston speed. To overcome it is daily be- | devised by my friend Mr. Nesbitt. 
coming a matter of increasing importance, as higher and| I believe the cause of vibration in screw vessels when 
higher speeds are being continually demanded. It is to; running in smooth water with their propellers well im- 
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a study of the laws which govern this vibration and to | mersed, to be mainly due to the forces produced by the 
the possibility of avoiding it that I invite your attention | unbalanced moving parts of the machinery, such as the 
this evening. | pistons, piston-rods, valves, gear, &c., excepting when 
I will first describe some experiments which we have | it is the result of bad workmanship or bad state of repair. 
carried out during the last few years, with a view to | For example, as clearly pointed out by Mr. Barnaby in 
throw light upon this subject. At the outset we felt the | his treatise on marine propellers, vibration may be set 
want of some means of accurately indicating and record- | up by a screw, the centre of gravity of which is out of 
ing the extent and character of vibrations, and therefore | the centre line of the shaft, or it may be due to want of 
devised an instrument for the purpose. is instrument | uniformity in the position, area, or shape of the blades; 
I have here this evening for your inspection. It has | these causes per brag: by proper care, I do not pro- 
been in use for the last six years, and is, I believe, re- | pose to deal with them. I would, however, take this 
liable. It consists, as will be seen, of a heavily weighted | opportunity to observe that sufficient attention is not 
drum suspended by elastic connections. This drum is | always paid to these points. 
provided with suitable clockwork to cause it to revolve,| From our experiments we have overwhelming proof 
and is regulated to make one revolution per minute. | that the vibration in a torpedo boat is precisely the same 
Attached to an upright fixed to the stand of the ma-|in extent and character when the screw is on and the 
chine is a ween which presses lightly against the | vessel driven byit through the water, as it is when the 
drum, round which a sheet of paper is wrapped, | boatis stationary and the engines simply revolving with- 
in the same manner as in an ordinary indicator. | out doing work, the propeller being removed. To prove 
It will be readily understood that if the base of this | that thisstatement is correct I would beg your reference 
instrument be placed upon a a, or the deck to Fig. 2, upon which are shown enlarged vibrometer 
of a vessel subject to vertical vibration, this movement | diagrams, which have been obtained from torpedo boats 
will be transmitted to the whole apparatus, excepting | when running and when stationary. These diagrams 
Paap a fair average of over a hundred results. It 
will be seen that diagrams A and A! are practically alike ; 





* Read before the Institution of Naval Architects. 
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also diagrams B and B!, and diagrams C and C!, A, B, 
and C having been obtained when the t was under 
weigh with propeller on, and A', B', and C', when the 
vessel was stationary, being without propeller. The 
| engines were making exactly the same number of revo- 
lutions in each corresponding pair of diagrams. Not 
only do these diagrams prove that the screw had nothing 
to do with the vibration, and that it was owing to the 
working of the machinery, but it will be seen how greatly 
our investigation is facilitated by these facts, because ex- 
periments can be carried out witha boat at rest, and we 
know that the same results as regards vibration will be 
found under ordinary working conditions. 

Tt is a well-known fact that engines will impart their 
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vibration to a boat at certain speeds much more readily 
than at other speeds, and it often happens that at full 
speed a boat may be practically steady, while at a slower 
speed the vibration is excessive. This is dependent upon 
the extent to which the movements of the reciprocating 
parts of the engine correspond with the period of vibra- 
tion of the hull, which may be Pra trad 2 this investi- 

ation asan elastic body. This is illustrated by the well- 
a fact that when soldiers are crossing a suspension 
bridge it is often found necessary to avoid their marching 
in step. Some years since we had a boat in which severe 
vibration occurred at 200, 400, 600, and 800 revolutions 
per minute, but there was none at the intermediate 
speeds of 300, 500, and 700, The diagrams in Fig. 3 
joe very clearly how the vibration varies at different 
speeds and the variation that takes place in the ex- 
tent of the vibration when passing from one speed to 
another. 

In a vessel, such as a fast Atlantic liner, which is 
intended to run continuously at a nearly uniform speed 
(unless special means be taken to balance the machinery), 
it is of the utmost importance to carefully avoid the 
number of revolutions of the engines per minute, synchro- 
nising with the normal vibration of the hull. This cannot 
be carried out in the case of warships and others which 
are intended to run at varying speeds; for if thes 
of the engines be pee so as not to set up vibra- 
tion at full speed they will probably do so at intermediate 
or cruising speeds, and if they set up no vibration at 
cruising 8 s they will probably vibrate at full speed. 
I believe it would be by no means a difficult matter 
to determine in the original design, with fair accuracy, 
what speed of engine would be suitable to avoid vibra- 
tion being set up in any given design of hull. We fre- 
quently hear of propellers being changed in order to 
reduce vibration, and in many cases the change is made 
with advantage, but it often happens that the improve- 
ment is not directly due to the altered shape of the pro- 
peller, but indirectly to the change causing an alteration 
in the number of revolutions of the engine, and thereby 
preventing their synchronising with the natural vibra- 
tions of the ship. We hear of hulls being strengthened 
or built stronger than would otherwise be necessary with 
a view to reduce vibration. Doubtless this is done with 
more or less success, due, possibly, not so much to the 
greater strength of hull, but rather to the period of vibra- 
tion being modified by this stiffening so as to avoid its har- 
monising with the movements of the machinery. Build- 
ing vessels of greater strength than would otherwise be 
necessary, With the object of avoiding vibration, cannot 
be considered a scientific method of dealing with the dif- 
ficulty, if it can be proved that vibration can be avoided 
by other means and without extra weight ; because extra 
weight of material added to the ship tends to handicap 
its speed. The true cause of vibration being due to 
the machinery, I think it will be admitted that the correct 
mode of dealing with it is to so design the engines that 
they may be steady within themselves and free from any 
tendency to cause the hull to vibrate. As a further proof 
that the vibration is due to the machinery, I may mention 
that two years ago I made a passage to the United States 
in one of the very fast twin-screw st s. I selected a 
berth in thecentral portion of the vessel, thinking it a good 
position for comfort, but the vibration was found to be so 
excessive that after five days it was scarcely bearable to 
those passengers whose berths, like my own, were situated 
at the points of greatest vibration. The vibration was 
found to vary periodically. When the two low-pressure 








istons were descending at the same time it was excessive ; 
but when one low-pressure piston was ascending and the 
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other descending it was entirely neutralised. So distinct 
was the vibration in my cabin that it was quite easy to 
count the number of revolutions of the port and starboard 
engines, and we rigged up a temporary vibrometer on our 
cabin side, which gave us diagrams, indicating clearly 
the movements we were subject to. I believe all who 
have studied the subject of vibration in steamers will 
agree with me that many vessels which vibrate con- 
siderably are in consequence credited with weakness, 
while in reality they are of ample strength, the fault 
resting entirely with the engines and not with the hull. 
Not only is this vibration a source of discomfort to 
passengers but it clearly adds considerably to the wear 
and tear of the vessel. 

Let us consider exactly why an engine produces vibra- 
tion. In an ordinary inverted engine the steam presses 
on the cylinder cover and on the piston, and from the 
piston the stress is transmitted to the bedplate. Now 
during the first half of the down stroke the upward 
pressure on the cylinder cover is greater than the down- 
ward pressure on the bedplate to the extent of what is 
needed to set the reciprocating parts in motion, and this 
excess of upward over downward pressure lifts the 
engine bed and that portion of the hull to which it is 
attached. By a like train of reasoning it can be shown 
that during the latter half of the down stroke and the 
first half of the up stroke the tendency is to lower the 
engine bed; also that during the second half of the up 
stroke the tendency is to raise the engine bed. 
To sum this up in a few words, during the upper 
half of the revolution the engine tends to lift the vessel 
and during the lower half to depress it. The main prin- 
ciple which governsthe whole matter may be thus summed 
up. As no internal force can move the centre of gravity 
of a body it follows that any momentum generated by 
steam pressure in the moving parts such as the piston, 
&c , must be attended by an exactly equal momentum in 
the rest of the ship in the opposite direction. 

We will now pass on to consider how to design engines 
so that they may be perfectly free from vibration. For 
this purpose please refer to Fig. 4, representing a single 
cylinder inverted engine, which for the sake of simplicity 
we will assume has no valve gear. The revolving parts, 
such as the crank, crank-pin, and a portion of the 
connecting-rod can balanced by means of rotary 
weights, in the usual way, and we then have only the 
vertical unbalanced parts, such as the piston, piston-rod, 
&c., left to deal with. Now if we have two eccentrics 
set opposite to the crank, at equal distances from it, and 
of equal stroke to it, and these impart an up-and-down 
motion to weights which we will call ‘‘ bob weights,” each 
of which is half as heavy as the parts to be balanced, that 
piece of mechanism will revolve free from vibration, 
excepting that which is due to the angle of the connecting- 
rods, If we wish to ge these weights at unequal dis- 
tances from the crank (see Fig. 5), they must be pro- 

ortioned to vary in weight inversely as their distances 
rom the crank, that is, if one weight be twice as far from 
the centre of the crank as the other it will have to be half 
the weight of the other, the sum of the weights in this 
case being the same irrespective of their position. If we 
desire to reduce the stroke of these weights so as to obtain 
a convenient length of stroke (see Fig. 6), we shall then 
have to increase their weight inversely as the stroke, that 
is, if we quarter the stroke the weights will have to be 
quadrupled, and so forth. It will thus be seen to be a 
simple matter to proportion the bob weights, their stroke 
and their position to suit what may best work in with any 
design of engine. 

To sum up in a few words what must be done to avoid 
the effect of the momentum generated by the working 
parts being felt by the hull, an equal momentum in an 
opposite direction should be produced. 

If instead of using bob weights rotary weights of equal 
amount had been employed, having their centres of gravity 
in the same position as the centres of the eccentrics which 
give motion to the bob weights, the engine would still be 
balanced vertically but would be unbalanced horizontally. 

T would now direct your attention to Figs. 7 to 9, show- 
ing the calculation as applied to triple-expansion vertical 
engines. The most suitable positions are first deter- 
mined for fixing the two eccentrics which give motion to 
the bob weights, in this case the one lettered X being at 
the forward end of the engines and the other lettered Y 
being between the low-pressure crank and its valve 
eccentrics. Each unbalanced moving part in the engine 
is then dealt with separately, as before described, and the 
position and amount of the weights necessary to balanee 
it ascertained, the stroke of the balance weights being 
taken, for the purposes of calculation, as equal to the 
stroke of the part they balance in each case. For instance, 
take the middle pressure piston, piston-rod, &c., lettered 
B, the unbalanced reciprocating parts of which weigh 
162 Ib., the balance required at X is found to be 81.8 Ib. 
and at Y 80.2 1b., the stroke of each being 16in. Taking 
another instance, for example, the high-pressure valve 
and its go-ahead gear, lettered E, weighing 264.5 Ib., the 
balance at X is found to be 228.25 ll.., and at Y 36.25 Ib., 
the stroke of each being 5in. After dealing in a similar 
manner with all the reciprocating parts, if we were to 
construct two uniform discs with each of the weights 
thus found pinned on in its proper relative position, 
and place them respectively at X and Y, the engine 
would be balanced vertically. All the weights at X 
might be replaced by one large weight equal to the 
sum of them, and having the same position of centre 
of gravity, in a like manner the weights at Y may 
be dealt with. These are shown by the large black 
spots on the diagrams. These again might be sub- 
stituted by larger or smaller weights, as convenient, 
situated nearer to or further from the centre of the shaft, 
the amount of weight being in the inverse ratio to the 
distance from the centre. It will be seen that in the 





present case the total weight of all the balances equalled 
740.25 Ib. at X, and 1178.15 lb. at Y, and the distance of 
their centre of gravity from centre of shaft was 1.04 in., 
and .28 in. respectively ; these would be equivalent to a 
rotary weight of 413 lb. at X, with its centre of gravity 
1f in. from the centre of the shaft, and a rotary weight of 
134 lb. at Y, with its centre of gravity 24 in. from the 
centre of the shaft, these two weights would balance the 
engine vertically, but would set up side vibration. To 
avoid the latter and retain only the vertical effect, the 
use of bob weights equal to the rotary weights, and 
having the same vertical motion, and in the same rela- 
tive position on the shaft, are substituted. This method 
was adopted in the engines we shall refer to later on. 

The correctness of this mode of calculation is confirmed 
by experience in practical working. The exact amount, 
position, and tod of the bob weights can be accurately 
calculated in the original design, and if they be made 
accordingly no vibration will take place at any speed. 
The calculations are simple, but care must be taken that 
they are based on accurate data. Toestimate the weights 
of the reciprocating parts from drawings is not sufficient, 
they should be ascertained by actually weighing the 
finished articles. 

Triple-expansion engines with three cranks, although 
partially balanced when at rest, are very far from balanced 
when at work, owing to the distance between the various 
reciprocating parts, which consequently set up a rocking 
motion which is the principal one to be overcome, and in 
such engines this rocking motion we have to deal with in 
addition to the vertical motion of the centre of gravity, 
this vertical motion being due to the difference in weight 
of the working parts of the three engines. The positions of 
the bob weights should be chosen so as to minimise their 
weight. What weight may be necessary to avoid vertical 
vibration of the centre of gravity is constant, but what 
may be required to avoid rocking motion is diminished 
by an increased distance apart of the weights. In 
double-cylinder engines with cranks at right angles it is 
a more pronounced galloping motion, 7.¢., a motion of 
a complex kind, being a compound of vertical motions 
of their centre of gravity and a rocking motion. In a 
single cylinder engine the vibration of the engine is 
practically up and down. But with whatever type of 
motion we have to deal, the same principle of balancing 
holds good. All forces causing vertical vibration can 
be neutralised by the use of bob weights, arranged to 
set up equal forces acting in an opposite direction. 
Some years ago we thought the vibration in triple- 
expansion engines was due to the difference in weight 
of the pistons, and with a view to balance them, 
and, as we supposed, avoid vibration, we made each 
piston of the same weight in a first-class torpedo boat ; 
thus we prevented any vertical movements of the centre 
of gravity of the engines, yet we found no improvement. 
This clearly indicates that the rocking vibrations are of 
more importance than the vertical vibrations in triple- 
expansion engines. 

here is one feature about the vibration of vessels which 
deserves attention, viz., that it varies in intensity at diffe- 
rent points in the length of the hull; there are places 
where it is excessive and places, termed nodes, where it 
does not exist. 

I will now refer you to Fig. 10, representing some 
engines indicating about 1100 horse-power, for a first-class 
torpedo boat, 130 ft. in length by 13 ft. 6 in. beam, having 
a speed of from 22 to 23 knots, carrying a load of 20 tons. 
There is nothing special about the engines, excepting the 
two eccentrics fixed on the shaft at each end, working 
vertical bob weights. To the cranks were fitted weights 
sufficient to balance them, the crankpins, and partially the 
connecting-rods. How far each connecting-rod was 
balanced by rotary weights was determined by its weight 
and the Jateral movement of its centre of gravity ; what 
remained unbalanced was balanced by the bob weights 
worked by the eccentrics, their stroke and weight being cal- 
culated as already explained when describing Figs. 7 to 9. 
Experiments were made with this boat in the Thames and 
also in the West India Dock. We tried her under three 
conditions, (1) without any balance weights whatever, 
as engines are usually constructed, (2) with balance 
weights on the cranks only, and (3) with balance weights 
on cranks and bob weights. The amount of vertical 
vibration at the stern, as obtained in the river, is given 
in Fig. 8, together with enlarged vibrometer diagrams, 
from which it will be seen that the results corresponding 
to the three conditions show a vibration of 3{ in. as 
usually made, 3#¢ in. with balance weights on cranks, and 
#q in. with balances on cranks and bob weights. I have 
not the slightest doubt, from more recent experience, that 
this small vibration that remained could still further be 
reduced, and in fact practically avoided altogether by 
taking greater care in accurately ascertaining the weight 
of all moving parts. The foregoing trials were all made 
at 248 revolutions per minute, which corresponded in this 
boat to the speed producing maximum vibration, that is 
to say when the movement of the engine synchronised to 
the greatest extent with that of the boat. I believe that 
the vibration of the largest Atlantic liner can in this way 
be practically evercome by the expenditure of a few hun- 
dred pounds, if carried out in the original design. 

Bob weights proportioned and arranged, as already 
described, may be reduced in amount if wished, being 
substituted by a rotary balance weight equal to such 
reduction; this, however, must not be carried out to an 
extent to produce sensible side vibration. 

Thinking it would be of interest to the meeting, and in 
confirmation of the statements put before you, I propose 
to throw on the screen a series of instantaneous photo- 
graphs taken while our experiments were being carried 
on. In all cases the revolutions were 248 per minute, 
and it is the ripples on the water produced by the vibra- 
tion of the hoat to which I would direct your attention, 





Photograph No. 1* shows the effect at the bow without any 
balance weights as usual. Photograph No. 2 shows the 
effect with bob weights and balance weights on cranks as 
described. Photographs Nos. 3 and 4 show the effect at the 
stern under a similar set of conditions, viz., without any 
balance weights, and with balance weights and bob 
weights respectively. re No. 5 gives a broadside 
view without balance weights, from which not only can 
the disturbance of the water in the immediate vicinity 
of the boat be seen due to its vibration, but the points where 
the vibration is the greatest and the position of the nodes, 
where there is no vibration. Photograph No. 6 shows the 
boat under exactly the same conditions with balance and 
bob weights, in which the disturbance of the water is so 
small as not to ba noticeable in the photograph. To show 
how easily a boat of this description may be set vibratin 
when the number of impulses correspond to its natura 
period of vibration, I beg reference to photograph No. 7, 
showing the vibrations produced by simply one man 
springing on the stern. ie further illustrate the system 
and prove its correctness, I have here a model correspond- 
ing to a triple-exansion engine, the weights of the pistons 
have been similarly proportioned to one another as in our 
torpedo boat engines. It will be seen that the shaft is 
made to revolve by a flexible wire so as to avoid 
the result being vitiated by the node adopted for 
causing it to revolve. This model engine is suspended 
by springs in order to be quite free to move verti- 
cally. ou will notice when we set it going that 
unmistakable vibration is at once set up; the rotary 
weights, such as crank, crank-pin, and lower ends of con- 
necting-rods, are all carefully balanced by balanced discs, 
and consequently this vibration is due entirely to the 
vertical moving parts. We will now connect the bob 
weights, on each side, the amount, stroke, and position 
of which have been arrived at by a similar calculation to 
that already described. The effect of these bob weights 
in completely avoiding the vibrations will be clearly seen. 

In conclusion I would desire to thank those members of 
my staff who have been occupied with me in carrying out 
these experiments, Mr. Crohn, Mr. Nesbitt, and Mr. 
Marriner, for the able way in which they have assisted 
me in the investigation I have had the honour of laying 
before you this evening, which I hope you will consider 
of interest. 








LAUNCHES AND TRIAL TRIPS. 

THE new paddle steamer Lune, built for Messrs. Rankin 
and Blackmore, Greenock, by Messrs. T. B. Seath and 
Co., Rutherglen, and which is intended for the service of 
the Lancashire and Yorkshire and London and North- 
Western Railway Companies at Fleetwood, on her trial 
trip attained a mean on the measured mile of 11.62 knots, 
the guarantee being 11 knots. The dimensions of the 
Lune are: Length, 135 ft. ; breadth, 24 ft. ; and moulded 
depth, 9 ft. 6 in. The vessel is for use chiefly as a tender 
to the large passenger steamers plying between Fleetwood 
and Belfast, and the broad expanse of deck renders her 
specially suitablefor this work. The engines of the Lune 
are of Messrs. Rankin and Blackmore’s construction, and 
consist of a set of Rankin’s patent disconnecting com- 
pound paddle engines. The cylinders are 24 in. and 
48 in. in diameter, and have a stroke of 54 in. Steam is 
supplied at 90 1b. pressure by two ‘‘ Navy” boilers. An 
electric light installation is to be fitted throughout, on the 
arrival of the Lune at Fleetwood, by the electrical depart- 
ment of the Lancashire and Yorkshire Railway Company. 
The installation comprises a powerful search light, and 
lamps fitted with cables about 100 ft. long, which can be 
utilised in connection with salvage operations. The 
vessel hasalso special pump, &c., for this work. 





On Saturday, March 26, there was launched from the 
yard of Messrs, James and George Thomson, Limited, 
Clydebank, a handsome steel paddle steamer, named 
Glen Sannox, for the Ardrossan and Arran service of the 
Glasgow and South-Western Railway Company. The 
dimensions of the vessel are: Length, 260 ft. ; breadth, 
30 ft. ; depth, 10} ft. 


On Tuesday, the 29th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer built to the order of Messrs. Raeburn and Verel, 
of Glasgow. The vessel, named Falkland, is of the 
following dimensions, viz.: Length, 315 ft.; breadth, 
40 ft. 6in. ; depth, 23 ft. 7 in. The engines, which are 
to be supplied by Messrs. Thomas Richardson and Son, 
of Hartlepool, are of the triple-expansion type, having 
cylinders 24 in., 38 in., and 64 in., by 42 in. stroke, and 
working at a pressure of 160 1b. 





The Bergens Mekaniske Verksted, Bergen, launched 
on Saturday, the 19th ult., a locally owned steel screw 
steamer named Modesta, of the following dimensions : 
165 ft. by 25 ft. by 13 ft. 9in. moulded. She is built 
with raised — deck, bridge and top-gallant fore- 
castle. The deadweight capacity is about 650 tons, in- 
cluding bunker supply, on a draught of 13 ft. 1 in. mean. 
Her engines are triple-compound with cylinders 12} in., 
30 in., 314 in. in diameter and 24 in. stroke. The indi- 
cated horse-power is about 340. The boiler is 10 ft. 
9 in. in diameter and 10 ft. long, with a working pres- 
sure of 165 lb. per square inch. The speed will be wheot 
9 knots loaded. 


On the conclusion of the Sybille’s steam trial on Thurs- 
day off Plymouth, the steering gear was elaborately 
tested. It was found that fourteen men were needed to 








* Reproductions of these photographs will appear in 
our next issue, 
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manipulate the handwheel, and that when steaming at 
full speed more than three minutes were occupied in re- 
versing the helm. With the steam steering gear the 
rudder was moved from hard-to-starboard to the reverse 
position in 27 seconds. Captain Wharton, the hydro- 

apher, attended the trial and experimented with a new 

ind of compass suspender, which gave highly satisfac- 
tory results. It is believed that the new mode of suspen- 
sion will modify the motion of the compass due to vibra- 
tion at high speed. 


An aluminium launch, the motor of which is a naptha 
engine, has been constructed by Messrs. Escher, Wyss, 
and Co., of Ziirich. The exterior of the vessel is for the 
most part polished, and the consequent smoothness a 
the craft a considerably greater speed than could be 
obtained from a steel or wooden launch of the same dimen- 
sions and engine power. The saving of weight is also 
important. Only the mere hull of the new craft is of 
aluminium, yet the utilisation of this metal renders the 
boat 35 per cent. lighter than an ordinary launch of the 
same size would be. 





Messrs. Cumming and Ellis, at Inverkeithing, launched 
their first vessel on Saturday, 2nd inst. They have a 
second well advanced, and other orders are on hand. The 
vessel which was launched was built for Messrs. Ward 
and Tupman, shipowners, Leith. The Spray, as the 
vessel is called, is of the following dimensions: 92 by 19 
by 9.3.° The engines are of the compound surface con- 
densing type, having cylinders 14in. and 20 in. in dia- 
meter by 22 in. stroke. The boiler is of steel, of the 
return tube type, and supplies steam to the engines at 
160 lb. working pressure. On trial the vessel is expected 
to attain a speed of about 114 statute miles per hour, 
having larger power than is usually fitted in such vessels. 


The Neptune, the first of the Glasgow and South- 
Western Railway Company’s new steamers, has com- 
leted her speed trials on the Clyde. The vessel has been 
built by Messrs. Napier, Shanks, and Bell, Yeker, and 
engined by Messrs. David Rowan and Sons, Glasgow. 
She is similar to the highly successful steamer Lorna 
Doone, constructed by the same builders and engineers 
last summer for the Bristol Channel. She steamed at 
the rate of 18 knots, a speed not only in excess of the 
guarantee, but greater than that of any paddle steamer 
of her length afloat. Her dimensions are: Length, 
220 ft. ; breadth, 26 ft.; depth, 9 ft. 6in. The engines 
are of the diagonal surface condensing type. The 
cylinders are 33 in. and 62 in. in diameter, and the 
stroke 60 in. The two boilers are of the navy type, and 
are worked on the closed stokehold principle, the air 
being supplied by fans of Brotherhood’s manufacture. 





MISCELLANEA. 

Tur Imperial Railways of North China have placed an 
order for 6200 tons of rails and 750 tons of accessories, 
which we understand will be supplied by Messrs. Bolling 
and Lowe, of London, On a former occasion a German 
maker obtained a similar contract. 


In a paper read before the Engineers’ Club of Philadel- 
hia by Mr. B. H. Coffey, on the ‘‘Cost of Producin 
ower in the Internal Combustion Engine,” it was stat 

that with the Otto cycle the efficiency of a gas engine was 

very closely represented by the formula 


E=.61 ./diameter of cylinder. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending March 27 amounted, 
on 16,326} miles, to 1,227,911/., and for the corresponding 
period of 1891, on 16,262 miles, to 1,362,097/., an increase 
of 64} miles, or 0.3 per cent., and a decrease of 134,1861., 
or 10.9 per cent., comparison being made with the week 
which included the Good Friday traffic. 


The Sewerage and Sewage Purification Works, for 
iu have just been completed. The 
system of purification adopted is that of the International 
Water ped Sewage Purification Company, Limited. The 
engineers for the works are Messrs. Charles H. Beloe, 
M. Inst. C.E., and Frank E. Priest, A.M. Inst. C.E., of 
Westminster and Liverpool, and the contractors were 
Messrs. G. H. Denne and Son, of Deal. 


The new Bombay Water Works were opened by the 
Viceroy of India on March 31 last. The new supply of 
water is obtained from the Tausa Lake, a dam having 
been built to impound an enormous quantity of water 
there. This dam is one of the largest in the world, being 
two miles long; it has taken seven years to build. The 
main to Bombay is 61 miles long. The works are capable 
of supplying 31,000,000 gallons daily. 

Transmission of power by electricity appears to be gain- 
ing friends in Sweden, although the installations hitherto 
completed are somewhat modest in their scope. The 
have, however, given satisfaction. Atthe Vesteras Engi- 
neering Company this system has been used for about a 
year and a half, entailing a decided reduction in working 
expenses and wear and tear, besides being exceedingly 
reliable. At Skutskar saw mills a small accumulator 
locomotive has done good work. 


The Egyptian Railway Administration have received 
only six tenders for the important contract for widening 
the four bridges between Cairo and Alexandria. It is 
remarkable that, though the Board took special pains to 
induce English firms to tender by a their speci- 
fications into English measurements, no English firm 
tendered. The only tenders received are two Italian, 
two French, one Austrian, and one Belgian, ranging from 











95,0002. to 189,000/., the Italian being the lowest. For 
several years past English engineering firms have, it is 
stated, been ousted by Continental competitors for im- 
portant works in Egypt. 


Speaking of masonry executed in very cold weather 
the Deutsche Bauzeitung says that at Christiania in 
Norway building operations are successfully carried on 
at temperatures as low as 2 deg. Fahr., and that the work 
executed under these conditions compares favourably 
with summer work. In fact the Christiania builders 
maintain that it is superior. The secret of successful 
work under these conditions is said to be in the use of 
unslacked lime in mixing the mortar in small quantities 
at atime, being nade upimmediately before use. The 
mortar must be put in place before it loses the heat due 
to the slacking of the lime. The lower the temperature 
the larger the quantity of lime required, so that below 
12 deg. Fahr. the work cannot be carried on profitably. 


The Burmeister and Wain Engineering and Shipbuild- 
ing Company, Copenhagen, has during the past year 
completed delivery of six new vessels, five steamers, the 
Tejo, the Grane, the Nordsiéen, the Enigheden, and the 
Ark, and the barque Alexandra, with an aggregate ton- 
nage of 3696 tons and aggregate horse-power of 2180 indi- 
cated horse-power. Of other important work delivered 
during the year were the engines for the Danish Govern- 
ment cruiser Hekla, the engines to the cruiser Geiser, the 
engines for the Copenhagen central station, &. The 
profits were some 42,000 kr. smaller than during 1890; 
a dividend of 6 per cent. was declared and the various 
funds amply provided for. The pension fund now pos- 
sesses 796,370 kr. The number of men varied from 1400 
to 1750 hands. 


The Westinghouse Electrical Company is stated to 
have signed a contract with the San Antonio Light and 
Power Company of Southern California, for transmitting 
nearly 1000 electrical horse-power a distance of from 15 to 
30 miles. The power plant will be located in San Antonio 
Canyon, where water power can be obtained under a head 
of 425 ft., with a minimum flow of 1300 cubic feet per 
minute. To develop this power a rock tunnel 1300 ft. 
long, and a steel pipe about 2000 ft. long, will be re- 
quired. Pelton wheels will be used at the generating 
station, which will be coupled direct to alternate current 
dynamos. By means of transformers the potential will 
be raised to 1000 volts, and the current at this pressure 
will be conveyed over bare hard-drawn copper wires to 
Pomona, a distance of 15 miles, and to San Bernardino, 
30 miles away. 


The Admiralty are, at the present time engaged in 
reducing the engine-room complements at the rate of 
30 per cent. When commissioned the Calliope will be 
deprived of the services of an assistant engineer, and a 
similar change will be made in the whole of the cruisers 
of the Pallas class. The artificers of the Bellona and 
Barham, the machinery of which is now in sole charge 
of achief engineer, have been reduced from six to three, 
the difference being made good with chief stokers. In 
the Pheebe, again, the number of engineer officers borne 
has been decreased from four to two, and the artificers 
from nine to seven, two chief stokers being added to the 
Fin “women A more serious change has been made in 
the Royal Sovereign, on board of which, notwithstanding 
the number of her engines, the artificers have been 
reduced from eighteen to twelve. 


The Swedish Government have recently had experi- 
mental meltings made of Gellivora iron ore and apatite at 
Finshyttan. The experiments were commenced on 
February 5 at1a.m., and lasted till February 12 at 8 p.m., 
during which 106} tons of iron ore and apitite from 
Gellivora, and 63 tons of slag and lime from Finshyttan 
were treated. The blast yielded 444 tons of iron, equal to 
41.85 per cent. of the ore and apatite. There were three 
blasts with different ores and apatites, the richest yield- 
ing 55.70 per cent., or 70.45 per cent. of the iron ore. The 
one with the least iron, intended to give a phos- 
phoric slag, yielded only 20.28 per cent. of the apatite, 
and another blast gave pr Ren 40 per cent. pig iron. The 
pig iron was all white. The most phosphoric iron is 


silver white ; the slag was of a brownish green colour and 


easy flowing. The results are considered satisfactory. 


In a recent number of the Centralblatt der Bauverwal- 
tung, Herr Mehrtens describes a number of experi- 
ments on the cold bending of basic steel. The material 
experimented on showed, when tested in the ordinary 
way, an ultimate strength of 52,700 lb. per square inch, 
with an elastic limit of 39,400 lb. and an extension of 
28.7 ” cent. on 8in. Its chemical analysis showed 
phosphorus 0.063 per cent., manganese 0.48 per cent., 
and sulphur 0.046 per cent. Twenty-eight specimens 
were tested at a temperature of below —19 deg. Cent. by 
bending with a hammer round a bar having a radius of 
from 1 to 44 times the thickness of the specimen. Part 
of the specimens were plain bars, part had a light chisel 
mark made on them at the place of bending, and part 
were bored with a hole .42 in. in diameter in the same 
place. The whole of the strips were bent double to the 
above mentioned radii without injury. 


_ Anew method of impregnating logs with zinc chloride, 
in order to preserve them, is now in usein Austria, bein 
known as the Pfister process. The timber is impregnat 
in the forest as soon as possible after it is felled. The 
zinc chloride solution has a specific gravity of 1.01 
and is forced into the thick end of the log by a force 
pump. To this end, an iron disc of suitable diameter and 
furnished with a cutting rim is forced into the end of the 
log and secured by clamps. The time required for this 
gy 4 work is only three or four minutes for each 
og. After a Lage ee of 2 or 3 atmospheres has been 
maintained at the thick end of the log for a few minutes, 


the sap begins to exude at the opposite end, and finally a 
weak solution of zine chloride comes through, showing that 
the operation has been completed. About 2} gallons of the 
solution are required per cubic foot of timber treated. 
Though rapid, the process does not appear to distribute 
the solution so uniformly as other methods. 


In a paper read before the Boston Society of Civil 
Engineers, Mr. W. E. McClintock remarks that the 
specific gravity of a rock is no indication whatever of its 
fitness for road metal. Thus slate weighs 175 lb. per 
cubic foot, and pure mica about 183 lb , but no one would 
think of using either of these for road metal. The best 
material for this purpose was, he considered, trap rock, 
after which he would place felsite, and then came granite. 
As regards the latter, however, it differs in quality, that 
containing hornblende being preferable to those with 
mica. The latter was soft and should not be used unless 
it was very difficult to get better material. In cases 
where the traffic is light and the stones previously men- 
tioned difficult to procure, sandstone may be economi- 
cally used for metal, in spite of its inferior wearing 
powers. Of two sandstones he held that the coarser- 
grained was to be preferred. Gneiss he held to be of 
about the same value as a good sandstone. 


In an article on Wood Pavement in Paris, contri- 
buted to the Revue Practique des Travaux Publics, by Mr. 
Brown Vibert, the author remarks that to insure dura- 
bility this class of pavement must be laid with consider- 
able care. The concrete foundation should be 6 in. thick, 
and made with 300 lb. to 440 lb. of Portland cement toa 
mixture of 9 cubic feet of sand and 27 cubic feet of 
gravel. As soon as it has set the concrete should be 
covered with a y% in. Jayer of mortar consisting of 660 1b. 
of Portland cement to every 35 cubic feet of sand and left 
to harden two or three days. The blocks should then be 
set in rows separated from each other by a space # in. 
wide. These cracks are filled with cement mortar, and a 
layer of broken porphyritic stone 14 in. thick spread over 
the pavement. This layer is soon driven into the wood 
by the action of the wheels. Provision must be made for 
the expansion of the wood, and for this reason in wide 
roadways aspace about 2 in. wide is left open along the 
side walk and afterwards filled with sand. In a way 
131 ft. wide an expansion of no less than 16in. was ob- 
served to take place in fifteen days, the blocks being very 
dry. In Paris these blocks are 6 in. high, 3 in. thick, and 
8}in. long. The cost as laid is about 9s, 6d. per square 
yard for Landes pine and 14s. 3d. per square yard for 
northern spruce blocks. The duration is said to be about 
seven or eight years under heavy traffic and about fifteen 
under moderate. 


The following statement shows the production of the 
precious metals in Mexico for fourteen fiscal periods : 


Gold. Silver. Total. 

dols. dols. dols. 
1877-78 747,000 24,837,000 25,584,000 
1878-79 881,000 25, 125,000 26,006,000 
1879.80 942,000 26,800,000 27,742,000 
1880-81 1,013,000 29,234,000 30,247,000 
1881-82 937,000 29,329,000 30,266,000 
1882-83 956,000 29,569,000 30,525,000 
1883-84 1,055,000 31,695,000 32,750,000 
1884-85 914,000 33,226,000 34,140,000 
1885-86 1,026,000 34,112,000 35,138,000 
1886-87 1,047,000 34,600, 35,647,000 
1887-88 1,031,000 34,912,000 35,943,000 
1888-89 1,040,000 40,706,000 41,746,000 
1889-90 ... 1,100,090 41,500,000 42,600,000 
1890-91 ... 1,150,000 43,000,000 44,150,000 
Total ... 13,839,000 458,645,000 472,484,000 


In a paper published by Mr. E. Sauvage in the Bulletin 
de la Commission Internationale du Congrés des Chemins 
de fers, a brief account is given of tests made by Mr. 
Almgren in Sweden, to determine the relative value of 
heating surface in firebox and in tubes. The boilers used 
were of the ordinary deep type, one being tested as 
usually built and the other having the sides and back 
covered with firebrick, the tubes being lengthened to give 
approximately the same total area of heating surface. 
ba principal dimensions of the two boilers were as 
ollows : 








Ordinary Boiler with 
Boiler. Lined Firebox. 
Number of tubes... 150 150 
Length of types... 10 ft. 1.4 in. 11 ft. 3.8 in. 
Diameter of tubes 
inside ... tas 1.8 in. 1.8 in. 
Heating surface, 
firebox sco) ne ae fe 20.4 sq. ft. 
eo. i SM 804.8 ,, 
Total are aes. i an 825.2 ,, 
Area of grate... BAe ons an ows 
Depth of firebox to 
grate... — 46.6 in. 46.6 in. 
The results obtained were as follows: 
| — of 
| ater 
by = Evaporated | Pounds of Seeminlitie 
Smoke. | Per Hour. | Poundsot | Water ie the d 
ie Coal Burnt | Evaporated Senehohen 
| 3 Pound of : 
Inches of | | per Hour. |per Deg. Fahr. 
Water. | Plain | Lined Coal. 
| Fire- | Fire- 
| box. box. | 
A | B&B |) S|) Bl a) BR) ee 
8.1 3080 | 3866 411.3 | 457.3) 7.31 | 7.35 590 | 590 
13.4 3874 | 4224 545.6 | 585.7 7.10 | 7.22 662) 608 
18.8 5324 | 5868 752.4 741.4) 7.08 | 7.24 788 662 
26.8 6380 6534 897.5 899.4) 7.11 | 7.26 878 806 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL ENGINEERS.—Ordinary meeting, Tues- 
day, April 12th, at 8 p.m. Paper to be further discussed: ‘‘The 
Sewage Farms of Berlin,” by Mr. H. Alfred Roechling, Assoc, M. 
Inst. C.E —Students’ meeting, Friday, April 8th, at 7.30 p.m. 
**On some Forms of Petroleum Engines,” by Mr. R. J. Durley, 
B.Se., Stud. Inst. C.E. Mr. Henry Davey, M. Inst. C.E., in the 


chair. Students’ visit, Thursday, April 14th, at 2 p.m, to the 
works of Messrs. Siemens Brothers and Co, at Charlton. Train 
leaves Charing Cross at 1.10 p.m. 

Socirrty or Arts.—Monday, April 11th, at 8 p.m. Cantor 


Lectures. ‘‘Mine Surveying,” by Mr. Bennett H. Brough, Assoc. 
R.S.M., F.G.8S.—Tuesday, April 12th, at 8 p.m. Applied Art 
Section. ‘‘English Brocades and Figured Silks,” by Mr. C. 
Purdon Clarke, C.I.E. The Lord Masham will presfde. 
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Re THE “\ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 


Mr. JUSTICE NORTH. 
Mr. BRAL ) Friday, the 4th day of December, 1891, 
Regr. } between 
‘* ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of JAMES DENNINGTON an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff’s Newspaper ‘“‘ ENGI- 


) | NEERING” and also undertaking that he the Defendant will 


not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 


be | following ‘‘The whole of the Engineering Journals printed and 


published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 
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BRITISH AND AMERICAN TRADE. 

THE tempest of anger and alarm which the Act 
of Congress, familiarly known as the McKinley 
tariff, excited in Europe about eighteen months ago, 
has died away, but it has left behind it a feeling of 
resentment among manufacturers on this side of the 
Atlantic, which bids fair to be permanent, and in 
this country, at least, to do far more damage to 
British trade on account of prejudice and miscon- 
ception, than from any actual restrictions it has set 
on our export business with America. The volume 
of that export trade has decreased it is true ; the 
Bill was intended to foster native industries, espe- 
cially the tin-plate industry, and this it is doing, to 
a very satisfactory extent from the American point 
of view, and just so much as it has stimulated 
American industries at the expense of our own, by 
just that extent it is regarded with favour by a 
large majority in the United States, no matter what 
their shades of political opinion may be. There is 
a somewhat general idea in this country that the 
McKinley Tariff Bill will be repealed before long, 
or at all events be so much modified that the sting 


68! will be taken out of those clauses most objection- 


able to British manufacturers; and it is for this 
reason that the hopes of the democrats for the ap- 
proaching presidential election, are so largely 
shared in this country. But such hopes are pro- 
bably—nay, almost certainly—delusive, and no great 
change in the direction so much wished for, need 
be anticipated. Of course we hate the American 
protective policy from higher reasons than those of 
trade benefit; we are sorry for all those many 
millions of American citizens who have to pay so 
much more than they need do if we were allowed 
to supply their requirements. Weare a converting 
and a proselytising nation, and we are always so 
certain that those who do not think with us must 
be wrong (especially if our interests suffer by this 
difference in faith), that we have no patience with 
the gigantic American protection heresy ; the more 
so as the United States hugs its chains and prefers 
darkness rather than light. We claim that they 
prosper exceedingly in spite of their protection 





policy ; they say that they have become in a few 


years the wealthiest and most flourishing country 
in the world, on account of their protection 
policy; and that anyhow it is good enough 
for them, so long as the flowing tide of pro- 
sperity is with them. It is not our intention to 
offer the smallest suggestion on this involved ques- 
tion, but only to refer to it in connection with a 
very interesting and valuable paper read on Wed- 
nesday evening last on the ‘‘ Trade Relations of 
England and America,” at the Society of Arts, by 
Mr. R. S. McCormick, who is the American Com- 
missioner in England for the Columbian Exposition 
of 1893. 

Mr. McCormick succeeded well in a difficult and 
certainly a very delicate task ; this will, we are 
sure, be at once admitted by those who read 
without prejudice the report of his lecture which 
we publish on another page. The title of the paper 
is perhaps a little misleading, as a large, and 
not the least interesting part, dealt with that 
period of English commercial history when her 
supremacy over the whole world was asserted and 
established during the régime of protection. Now 
no one—perhaps Englishmen least of all—like to 
be reminded of their past errors, and to do so 
without reserve was to render the country a ser- 
vice, even at the risk of becoming unpopular. 

Mr. McCormick recalls the fact that it was not 
till the middle of the seventeenth century that Eng- 
land took rank as a manufacturing power, and till 
that time the greater part of the carrying trade 
between England and the New World was in the 
hands of the Dutch. This extremely undesirable 
state of things was checked by the very simple plan 
of closing our ports to all foreign merchandise 
unless it was brought upon English ships, belong- 
ing to English subjects, commanded by English 
captains, and manned by crews of which at least 
three-fourths were Englishmen. These regula- 
tions in one form or another lasted until 1825, 
and when England, by virtue of the extraordinary 
development of her industries, had gained undis- 
puted supremacy of all the markets of the world, 
she felt the time was come when she could, to her 
own advantage, abandon protection, secure cheap 
imports for her people, and at the same time con- 
trol the commerce of the globe. Still in one 
respect she was not undisputed mistress ; so late 
as 1855 the United States shared with her the 
control of the seas. But here again England took 
the lead ; she drove sailing ships off the ocean 
by steam, and she stimulated enterprise in 
this direction by the payment of enormous 
bounties. ‘‘To a single line of steamers running 
alternate weeks from New York to Boston, she 
paid 900,000 dols. annually. ,.... Even now 
there is good reason for believing that many lines 
of English steamers in their effort to seize the trade 
to the exclusion of rivals are paid such extravagant 
rates for the carrying of letters as practically 
amounts to a bounty, thus confirming to the present 
day (1884) the fact that no nation has ever been so 
persistently and so jealously protective in her policy 
as England so long as the stimulus of protection is 
needed to give her the command of trade.” 

The above quotation is from a work written a 
short time since by an American statesman, and 
appears to be a tolerably faithful expression of the 
opinion held by foreigners about our free trade 
principles and practice. Mr. McCormick was very 
careful not to express his own opinion on the 
subject, but he collected a number of quotations 
from foreign writers whose views were curiously 
unanimous. We may add to his collection Carlyle’s 
opinion upon free trade. ‘‘It was,” said that great 
man, ‘‘the most intense nonsense that ever pro- 
voked human patience. The people of Australia 
were quite right to protect their industries and to 
teach their young men trades, in complete disregard 
of parliamentary and platform palaver. No nation 
ever got manufactures in any other way.” 

Considering the lavish and outspoken abuse that 
is poured out by us upon American protection in 
general and upon the McKinley tariff in particular, 
we think that Mr. McCormick let us off rather 
lightly. It is true that he quoted the titles of 
some recent articles in English magazines of good 
standing; ‘‘The Brand of Cain in the Great 
Republic ;” ‘‘Despotism, Anarchy, and Corrup- 
tion in the United States of America ;’ and no 
doubt he felt an inward satisfaction in holding up 
‘“¢ The Reverse Side of the Picture, England’s Free 
Trade Policy as viewed by us in the United States.” 

It is difficult to understand by what process of 





reasoning European manufacturers are indignant 
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with the United States on account of their advanced 
protective policy, nor why the McKinley tariff is 
suggested on all sides as the reason why Englishmen 
should refrain from exhibiting at Chicago next year. 
We can quite imagine that there may be sound and 
ood reasons why many manufacturers—even those 
- a large business with the United States— 
should refrain from exhibiting ; but certainly the 
McKinley tariff is not one of them. As one of the 
speakers in the discussion of Mr. McCormick’s 
paper pointed out, Germany has equal grievances 
with England about this measure, yet she is 
making the most strenuous efforts to produce an 
exhibit that shall be remembered long after the 
Exhibition is over, and which will certainly bring 
her a rich harvest, mostly at our expense. A 
grant of 100,000/. is not made by the German 
Government merely for the purposes of dis- 
play; it is done for the promotion of a great 
object, the increase of German foreign trade. 
German manufacturers understand this, if the 
assurances be true—and there is no reason to doubt 
them—that thousands of applications for space have 
already been made, and that the allotment to Ger- 
many at the Columbian Exposition has been vastly 
increased. And our motive to make an exhibit 
worthy of the great manufacturing power of England 
is certainly as great, though of a slightly different 
nature, to the motive of Germany. We have to 
strain every effort to prevent losing any part of our 
foreign trade, while Germany is bent on the 
struggle to extend her commerce abroad at our 
expense. In spite of the wicked and foolish 
McKinley tariff that prevents so many millions of 
United States citizens from enjoying the benefits 
that could be showered upon them from this 
country, we havea vast, and what should be, an 
increasing export trade to America. Our produce 
to the extent of some 30 millions sterling passes 
through the protective barriers of the United States 
ports. So far as volume goes, we are very far 
ahead of every other country, but we show a sad 
falling off as regards percentages. In 1860 our 
export trade to the United States was 39.17 
of the total imports; last year it was 23.63 per 
cent. In 1860 Germany contributed 5.24 per cent. 
of the total; to-day her proportion is 12.52 per 
cent. 

It has often been stated in these columns that the 
United States Government is making a carefully 
organised attack upon our South American trade, 
and under the very able direction of M. Curtice, 
the chief of the Latin American bureau at Wash- 
ington, the campaign is being pushed forward with 
energy. We have, and shall in all probability long 
continue tohave, a very large preponderance of trade 
with the South American republics, for though the 
trade gradients of Germany and the United States 
are rising much quicker than our own, it must be 
along time before they come within measurable 
distance. It is very different in Central America, 
for, as Mr. McCormick pointed out, railroad commu- 
nication is being pushed forward with incredible 
rapidity, affording rapid and direct connection 
between the manufacturing centres of the States 
and purchasing districts of large commercial value. 
The completion of the Nicaragua Canal — which 
may be looked for in a few years—will als» help 
to shift centres of trade, and to bring American 
and foreign ports, where the British merchant 
flag is now more or less supreme, much closer 
together. 

But these dangers are comparatively remote. 
The imminent peril that threatens us at Chicago 
next year, is due to British indifference and German 
activity. To raise their percentage of United 
States business and to decrease ours, is the end in 
view, and we will have only ourselves to blame if 
this result follows—as, judging from appearances, 
it certainly will follow. Millions of visitors will 
judge of the manufacturing values of the two 
countries by the display they make in Jackson 
Park, and if England is comple:ely overshadowed 
by Germany, the latter will know how to push her 
advantage to the utmost. And she will have 
powerful allies ; a vast section of the population is 
full of affection to the Fatherland either from birth 
or inheritance, and this section will do its best to 
promote German interests at our expense. On 
the other hand, the cry of Justice to Ireland is 
now being raised vigorously by the press of 
Illinois (to say nothing of nearer home). Irishmen 


in America or in Ireland are merely carrying on 
their long declared policy, by demanding a sepa- 
rate space wherein the display of Irish industry 





‘may be shown collectively. No doubt it would be 


a large and interesting and valuable display ; but 
if the demand, now being vehemently made in 
America, were complied with, it would have the 
effect of reducing the far from robust demonstra- 
tion of the United Kingdom; and if refused, 
abstention might, and offence certainly would, 
follow, to our detriment and to the benefit of 
Germany. 

All these matters lie more or less concealed 
beneath the address of Mr. McCormick, who, how- 
ever, at times, took but scant pains to hide his real 
opinion as to difficulties in thefuture, though he sug- 
gested no remedy. And yet the remedy lies partly 
within our reach if we care to apply it. No prudent 
manufacturer would attend any exhibition unless he 
saw a fair chance of turning it to his benefit, but 
equally none, who possessed the means, would 
abstain if the prospects of improving business by 
doing so were reasonable. In this case it may not 
be so much the prospect of doing new business, as 
of saving existing trade from pillage that should 
form the main motive. And because this danger is so 
imminentitis the more remarkable that thesenseless 
objection to the McKinley tariff is urged on all sides 
as a cause for abstention. We think thatif British 
manufacturers were aroused to a true sense of the 
danger—as they ought to be aroused—applications 
for space in the British section would be at least as 
numerous as in Germany, though that space has to 
be paid for, on account of the smallness of the 
British grant. Sir Douglas Galton, however, inti- 
mated that this drawback might be removed, and 
that the Government will probably make a much 
larger grant ; so that no charge need be made for 
space. 

We cannot attempt within the limits of this 
article to summarise Mr. McCormick’s very able 
analysis of the existing trade relations between 
this country and the United States. He pointed 
out that the net result of the McKinley tariff, so 
far as injury to our trade is concerned, amounted 
to a reduction of one and one-fifth per cent. in the 
value of imports received in the United States 
from England last year. It is evident, moreover, 
that the new tariff regulations cannot be saddled with 
the whole of this loss. Before the McKinley Bill 
was passed, there was a great rush of business that 
unduly swelled the volume of trade for 1890; a 
reaction naturally followed upon this last year ; 
trade was not so flourishing ; and Germany had 
made a further inroad upon our business. Mr. 
McCormick quoted a clause from the McKinley 
Bill, which probably has not attracted enough 
attention in this country, but which, as the lec- 
turer very pointedly remarked, is likely to have 
more important effects upon the trade of this 
country, than any increase in the protective dues. 

This clause is as follows: ‘‘ That where imported 
materials on which duties have been paid are used 
in the manufacture of articles, manufactured or 
produced in the United States, there shall be 
allowed in the exportation of such articles a draw- 
back, equal in amount to the duties paid on the 
materials used, less 1 per cent. on such duties.” 
Thus any raw material which can be obtained 
cheaply in this country is admitted practically free 
into the United States, provided that when it is 
manufactured it is exported to compete with us in 
foreign markets. 

Mr. McCormick’s forecast of the trade relations 
in the future, of this country and the United 
States, is not a reassuring one for ourselves. 
It is only natural that the citizen of a nation that 
has become great and wealthy in less than a 
century ; the natural resources of which are bound- 
less as is the trust of the people in their own powers ; 
the citizen of a nation full of the energy and vitality 
of youth ; should have unlimited confidence in the 
future, and should feel assured that in any great 
commercial war, victory must ultimately be his 
side. In one very important respect it would seem 
as if we are within measurable distance of a great 
revolution in our industrial relations with the 
United States. At present the chief article we 
import from America is raw cotton, which we buy 
to the extent of 36 millions sterling every year. 
Our cotton manufactures are by far the most valu- 
able of our industries ; they amount to as much as 
our woollen, and our steel and iron manufactures, 
including steam engines and machinery, combined, 
and equal about 22 per cent. of our manufactures ; 
the raw material for 70 per cent. of this industry 
comes from the United States. Now it is only a 
question of time, and possibly of a comparatively 





short time, when a great surplus of American 
wealth will find a profitable investment in the 
Southern States ; when the mill will be near the 
cotton field, and the same revolution that we have 
seen in India, will be repeated, only on an indefi- 
nitely larger scale. Doubtless English capital will 
also find its way there, but that will not help our 
own industries. Already this movement is on foot, 
and an astounding impetus will be given to it when 
the Nicaragua Canal will be opened, and America 
will possess a shorter route to India, to Australia, 
and to the extreme east, than ourselves. Mr. 
McCormick does not doubt that what is probable 
for one great industry may readily be possible for 
many others, and he evidently dreams of seeing 
the United States commercial mistress of the world 
in the future, as England has been in the past. 

We will not stop to speculate whether this dream 
is wholly unreasonable or not ; it is enough for us 
to know that the trade and wealth of England are 
envied on every side, and will be snatched from us 
by our foreign competitors whenever the oppor- 
tunity occurs. There are many weak points in 
our armour, but perhaps the weakest of all is the 
national belief in our own superiority and our con- 
tempt of the competing foreigner. These senti- 
ments seem to be ingrained within us, and have 
been strengthened by the proverbial luck that has 
attended this great nation both in commerce and in 
war. We cannot be sure of this remaining with us, 
and we cannot afford to lose a single opportunity of 
asserting ourselves and of proving to the world that 
the superiority to which we lay claim is something 
more than an idle boast. The opportunity that 
will be afforded us next year at Chicago is one that 
may never be repeated, and if our manufacturers 
fail to take advantage of it, the consequences of it 
may be felt through England for many generations, 





THE BOILER INSPECTION AND 
REGISTRATION BILL 1892. 

In EnoineERInG for March 13, 1891 (vide page 
316), we gave the text of Sir William Houldsworth’s 
Bill for the compulsory inspection and registration 
of boilers, which was then before Parliament. 
Owing to the pressure of other business the second 
reading was never reached, and the Bill was ulti- 
mately withdrawn for a time. It has now been 
reintroduced, and was ordered to be printed on 
February 10, the day Parliament reassembled. 
The main duty of drafting the Bill has been in 
the hands of Sir William Houldsworth and Mr. 
Mather. The date of the second reading is fixed 
for Wednesday, May 4. 

During the recess the Bill has, as we have already 
noted in a brief paragraph, undergone some re- 
vision, and differs in two or three respects from 
that previously introduced. 

The prior Bill stipulated that certificates of 
safety granted by the inspectors chosen by the 
boiler owners should be forwarded to the Board 
of Trade, who should issue licenses in exchange for 
the same, while further, the Board of Trade were 
to keep a register of the licenses granted, and take 
proceedings against boiler owners who neglected 
to have them renewed in due course, or against 
any one contravening the provisions of the Act. 
In the place of the Board of Trade the promoters 
of the present Bill have substituted the county 
council of the district within whose area of adminis- 
tration the boilers are situated. Itis now proposed 
that the keeping of the register of the examinations 
made, the granting of certificates of registration, or 
permits to work, and the prosecution of defaulters, 
shall be under the control of the county councils. 
In the application of the Act to Ireland the Local 
Government Board for Ireland takes the place of 
the county councils. 

In the 1891 Bill it was proposed that a registrar 
appointed by the Board of Trade should prepare an 
annual report respecting the number of examina- 
tions made. and certificates granted, &c., and that 
the Board of Trade should cause this report to be 
printed and published for the benefit of the general 
public, who would be able to obtain copies at a 
reasonable price. The new Bill ordains that a 
registrar shall be appointed by each county ccuncil, 
who shall annually furnish the Board of Trade with 
the particulars referred to, and that the Board of 
Trade shall, from these various district summaries, 

repare an annual report, which shall be duly laid 
tales both Houses of Parliament. 

Another point in which the two Bills differ is 
contained in the clause referring to the application 
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of the Act. In the Bill now brought forward, in 
addition to the exemptions proposed last year, 
boilers used on board seagoing vessels are to be 
omitted from its operations. 

Having thus briefly explained the distinctive 
points of difference in the new Bill as compared 
with its predecessor, it may be of interest if we give 
the general scope of the measure which now awaits 
second reading. The following memorandum forms 
the introduction to the Bill : 


The object of this Bill is to prevent boiler explosions 
and save human life. 

To this end the Bill provides that every boiler, with 
c2rtain exceptions, throughout the United Kingdom, 
shall be periodically examined and certificated as safe, 
but the examinations are not to be made, nor are the 
certificates of safety to be granted, by the Board of Trade 
or by any other department of the Government, but by 
inspectors chosen by the owners, the owners being held 
responsible for the competency of the inspectors they 
choose. 

The certificates of safety are to run for a term not ex- 
ceeding thirteen months as a rule, but the Bill contains 
provisions for extending this term where necessary, to 
meet the convenience of boiler owners. The certiticates 
are to be renewable on re-examination of the boilers. 

To insure the examinations being regularly made, the 
certificates of safety granted by the inspectors chosen by 
the owners, as explained above, are to be forwarded to 
the county council within whose area of administration 
the boilers are situated. The county council is to keep 
a register of the examinations made, and to grant the 
owner of the boiler a certificate of registration in exchange 
for the certificate of safety; and, further, the county 
council is to take proceedings against boiler owners who 
neglect to have their boilers examined and to forward 
certificates of safety in due course. 

The Bill affords the boiler owner ample time for getting 
his boilers examined and registered oo ae the Act comes 
into operation. 

The boiler owner is to pay for the examination of his 
boiler, and forward a small fee to the county council to 
meet the expense of registration. 


The Bill, should it be passed, is to come into 
full operation on the Ist of July, 1893. It applies 
to every boiler used on land or on inland waters in 
the United Kingdom, with the exception of 

(a) Boilers belonging to or used exclusively in 
the service of Her Majesty. 

(b) Boilers used on board steamships certificated 
by the Board of Trade under Part 4 of the Merchant 
Shipping Act, 1854. 

(c) Boilers used on board seagoing vessels. 

(d) Boilers used by railway companies as loco- 
motives. 

(e) Boilers used exclusively for domestic purposes 
in private houses. 

‘*The term ‘boiler’ is stated to mean any closed 
vessel which is used for generating steam or for 
heating water, or for heating other liquids, and 
is heated by fire, or flame, or by hot air or 
gases passing off from a fire or flame, and 
includes the setting as well as all the mountings 
and fittings with which the boiler is equipped, 
which are either usual or necessary for its safe 
working, but does not include any mountings or 
fittings, pipes, or connections, lying beyond them.” 

The county councils have nothing whatever to do 
with the carrying out of the inspections. The boiler 
owner is left free to choose his own inspector, but is to 
be held responsible for selecting one who is compe- 
tent to discharge the duty of making the necessary 
examination; while, further, it is added that 
‘* nothing in this Act shall diminish the responsi- 
bility of the owner for the fitness, in every respect, 
of his boiler, or for the pressure at which it is 
worked, or for its general keeping, treatment, and 
management.” 

The examinations may be made by any inspect- 
ing association or boiler insurance company, ‘or 
any engineer or person practically conversant with 
the construction and working of boilers, whether 
such engineer or person be in the employ of the 
owner of the boiler or not. After the necessary 
examinations the inspector is to furnish to the 
boiler owner a certificate of safety, which has to be 
exchanged for a certificate of registration as here- 
after explained. At least one steam and one entire 
examination of each boiler is to be made within six 
months before the granting of the certificate of 
safety, and the period for which this ‘certificate of 
safety is granted is not to exceed thirteen months 
from the date of the last entire examination. Pro- 
vision is made for the extension of certificates of 
registration in certain cases. 

The county council for each district is to appoint 
a registrar whose duty will be to keep a record of 
the boilers registered under the Act, and to issue 
in return for the certificates of safety a certificate 





of registration extending for thirteen months, and 
which will allow the boiler to be worked for that 
period. In forwarding his certificate of safety to 
the registrar and applying for a certificate of regis- 
tration, the boiler owner has to accompany his ap- 
plication with a declaration to the effect that the 
inspector is fit in every respect to make the exami- 
nation, and that he accepts the said inspector as 
his agent. The owner has to pay a fee of Is. to 
the registrar to meet the expenses of registration. 

To the registrar is appointed the further duty 
of preparing an annual report giving full parti- 
culars as to the total number of boilers inspected in 
his district with the number of their owners, 
the number and description of works, the number 
of boilers inspected by the various inspect- 
ing associations or insurance companies, or by 
individual inspectors, the total number of exami- 
nations made during the year, the number of certifi- 
cates of registration granted, and the number 
refused. Information is also to be given in this 
report with regard to the various types of boilers 
under inspection, the pressures at which they are 
worked, and the amount of coal consumed. From 
the particulars thus supplied by the registrars a 
general annual report is to be prepared by the 
Board of Trade and laid before both Houses of Par- 
liament. 

Penalties are to be imposed on owners who work 
boilers which are not registered and numbered in 
accordance with the provisions of the Act, and also 
upon any owner, inspector, or other person who is 
guilty of a misdemeanour in the granting or obtain- 
ing of certificates. 

The Bill is accompanied by a series of compre- 
hensive forms and schedules, consisting of certifi- 
cates of safety, ordinary and extension ; applications 
for and forms of certificates of registration, ordi- 
nary and extension ; and a list of particulars of the 
working of the Act to be furnished for each county 
by the boiler registrar for such county, and for the 
whole of the United Kingdom by the Board of 
Trade. 

The forms relating to the granting of certificates 
of safety, and of registration, are to be used in the 
cases to which they respectively apply, and may be 
modified in such manner as is consistent with the 
provisions of the Act as the Board of Trade may 
approve. The arrangements for the printing and 
sale, at a reasonable price, of these forms is left in 
the hands of the county councils. 

The above gives the main outlines of the measure, 
and we propose to take an early opportunity of 
making a further reference to its general features 
and merits. 





THE INSTITUTION OF NAVAL 
ARCHITECTS, 

THE annual meeting of the Institution of Naval 
Architects commenced on Wednesday morning, the 
6th inst., in the theatre of the Society of Arts, 
which had been placed at the disposal of the 
Institution by the Council of the Society according 
to custom. The President of the Institution, the 
Earl of Ravensworth, occupied the chair. The 
sittings were continued yesterday, and will conclude 
to-day. The programme contained just a dozen 
papers, most of them of more than usual interest. 
On the members assembling, the first business was 
the reading of the annual 


REpPoRT OF THE COUNCIL, 


which shows that the number of new members and 
associates elected last year was eighty-five, a result 
which is largely attributed to the holding of the 
summer meeting. The finances are in a satisfac- 
tory condition, as shown by the balance sheet. 
The report of the Council of last year announced 
that four representatives had been elected to serve 
on the sub-committee for surveyors of Lloyd’s 
Registry. Unhappily two out of the four seats 
have become vacant through the deaths of Mr. A. D. 
Bryce-Douglas and Mr. R. Sennett. There has been 
a third vacancy through the resignation of Mr. J. H. 
Biles, who has since been appointed to the Chair 
of Naval Architecture at Glasgow. The vacancies 
thus caused have been filled by the election of Mr. 
A. E. Seaton, Mr. J. P. Hall, and Dr. F. Elgar. 
The report next states that the Institution’s gold 
medal will be again awarded to the paper of greatest 
merit contributed by a member, not a member of 
council, either at the present or the approaching 
summer meeting. It is not yet decided where the 
summer meeting wil] be held this year. It is to 





be hoped in the interests of the Institution that the 
summer meeting may not be held this year in 
London. Last year there was a very good reason 
for such a course in the Royal Naval Exhibition. 
It must be remembered, however, that the ship- 
building and marine engineering industries of the 
Thames are of very small importance compared to 
those of other parts of the kingdom. It is right 
that the head-quarters of the Institution should be 
in London, and that the principal meeting of the 
year should be in the metropolis. That is neces- 
sary in order that shipbuilders and marine engi- 
neers of other parts may meet on common ground, 
and from this point of view, doubtless, it is well 
that London is not a great producing centre. In 
London, however, there are the two great consulta- 
tive branches of the two professions, the Admiralty 
and Lloyd’s. With regard to country meetings it is 
no doubt difficult to find a venue. Glasgow, New- 
castle, and Liverpool have all been visited. There 
does not remain much, therefore, if we take New- 
castle to include the whole north-east coast. The 
fact is our shipbuilding industry is mainly concen- 
trated around two great centres, Glasgow and New- 
castle, and thisto suchanextentthattheother centres 
are comparatively but of small importance. Barrow, 
Belfast, and the Royal Dockyards produce ships, 
but they are practically outlying stations. Under 
these circumstances it is worth considering whether 
it would not be good policy for the Institu- 
tion to hold its summer meetings on alternate years 
in Glasgow and Newcastle, or if it were necessary 
to visit other places they might be taken alternately 
every third year. Putting the Admiralty and 
Lloyd’s on one side the backbone of the Institution 
lies in these two cities, if we may venture to meta- 
phorically divide the Institution’s backbone. It 
may be said that both the Clyde and the 
north-east district have their local institutions 
which do excellent work. That is very true, 
but the London societies meetings would enable 
Tyresiders and Clydesiders occasionally to meet on 
common ground. In meetings of the technical 
societies the objection to often visiting the same 
town has been the objectionable system of enter- 
taining which has been so heavy a tax on local 
committees and others. The Council of the Insti- 
tution of Naval Architects, however, has wisely 
determined to put an end to this, and members 
will, therefore, have the privilege of paying for 
their own lunches, fares, and dinners. We are 
sure it is a privilege which will be acceptable to all 
the best class. Of course in cases where works 
are visited and entertainment is offered that will 
be another thing, as it partakes of hospitality. In 
moving the adoption of the report the President 
made allusion to the loss the Institution had sus- 
tained in the loss of Mr. Bryce-Douglas, Mr. 
Sennett, and Professor Jenkins. His lordship 
next gave some particulars of the present state of 
the shipbuilding industry ; but as this is a subject 
we have lately dealt with in the course of our 
regular annual articles on the subject, there is no 
need to repeat the figures. The increase in sailing 
tonnage, which has been a notable characteristic of 
late, Lord Ravensworth referred to as a particularly 
gratifying circumstance. In 1887 the proportion 
of sailing tonnage built to steam tonnage was only 
9 per cent.; last year it had risen to 25 per cent. 


WATER-TIGHT BULKHEADS. 


The first paper read was a contribution by Mr. 
B. Martell, the Chief Surveyor of Lloyd’s Register 
of Shipping, ‘‘On Divisional Water- Tight Bulkheads, 
as Applied to Steamers and Sailing Vessels.” This 
paper was really a criticism on the Bulkhead Com- 
mittee lately appointed by the President of the 
Board of Trade to investigate and report on ‘‘ The 
minimium amount of subdivision that shall be 
imperative, having regard to the different services 
in which vessels are engaged.” As the finding of 
the Committee is not in accordance with Lloyd’s 
rules, it is needless to say Mr. Martell is not in 
accordance with the finding of the Committee ; and 
it is also needless to say that Mr. Martell does not 
hesitate to say so. The paper commences with a 
cursory view of the bulkhead system as generally 
applied, and then proceeds to what the author 
designates ‘‘the most recent phase of the sub- 
ject.” Speaking of the Committee, the author 
says: ‘‘It may at once be said that, although the 
names of the members constituting the Committee 
gave promise of sound, practical, and scientific 
results from their deliberations, the report emanat- 
ing from them, although very elaborate, and ex- 
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hibiting evidence of much labour, will, it is thought, 
on the whole be considered, by those interested in 
the subject, very disappointing.” The Bulkhead 
Committee propose much more onerous conditions 
than those considered to be sufficient by Lloyd’s, 
and also the Admiralty is classing ships as 
‘*merchant cruisers.” The Bulkhead Committee 
divide vessels, both sailing and steaming, into 
grades according to their size and the trade in 
which they are engaged. As we shall print Mr. 
Martell’s paper in full at a future date we need not 
now give the details of these as set forth in the 
paper; but in no case in these grades does the 
Bulkhead Committee require the aftermost bulk- 
head to be fitted as provided for by the Lloyd’s 
rules. Very elaborate tables are appended to the 
Committee’s report, by means of which the exact 
length of any compartment in any vessel can, it is 
stated, be determined, so as to comply with the 
conditions given. This, Mr. Martell points out, 
would doubtless be the case if the vessels dealt 
with were all of the same form and proportions for 
which the tables are framed, and the density of the 
cargo were invariable, as is assumed; but seeing 
that vessels differ so much in form and proportion, 
and that the cargoes which most vessels carry vary 
to such an extent in density, the tables are inap- 
plicable for general guidance. Moreover, with the 
same cargo—if of such a density as not to com- 
pletely fill the vessel—variations in the manner of 
stowage will verylargely affect the necessary length 
of the compartments, in order to comply with 
the conditions laid down. Having regard to these 
considerations the author thinks that the Bulkhead 
Committee have undertaken a great amount of un- 
necessary labour, as the results given in these tables 
for general guidance, though interesting, are cer- 
tainly impracticable. The tables, he allows, may 
be of some assistance in framing a general rule to 
determine the number of bulkheads necessary ; but 
the scientific refinement which has attempted to 
accurately define the position of these bulkheads, 
regardless of the cargoes of various descriptions 
carried, and methods of stowage, cannot be 
accepted, as in many instances they would be found 
to be misleading. It appears to the author that, 
having determined the conditions to be fulfilled, a 
scale giving the number of bulkheads in relation 
simply to the length of the vessel would be practi- 
cally quite as effective in providing safety as a 
complicated scheme such as that given by the 
Bulkhead Committee, whilst it would have the 
great merit of being easy of application. The 
author later expresses his opinion ‘*that gross 
hardship and unnecessary interference” with the 
shipping interest would result if the recommenda- 
tions of the Bulkhead Committee were accepted 
by Government and became law, applying retro- 
spectively. There is, the author says, strong 
reason for coming to the conclusion that such 
would be the case, judging from the action 
taken on the report of the Life-Saving Appliances 
Committee. The author further points out the 
Committee have not provided for ocean-going 
steamers less than 260 ft. in length, no provision 
being made that steamers below this length shall 
float with even one compartment flooded. Itis not 
known why this omission is made, seeing that such 
a large number of steamers of this size are engaged 
in general seagoing trades, and such stringent 
requirements are proposed for vessels of nearly 
similar length. Thesecond part of the paper deals 
with the strength of bulkheads, so far as referred 
to in the Committee’s report, The author remarks 
at length on the general question of the strength of 
water-tight bulkheads, pointing out the leading 
features in connection with the subject. The stiffen- 
ing required by Lloyd’s rules is illustrated bya series 
of diagrams which we shall reproduce when we print 
the paper in full. In dealing with this subject 
the Bulkhead Committee have directed their atten- 
tion to applying strength solely :s a means of con- 
fining water to a damaged compartment, this being 
the limit of the subject according to the literal 
translation of the terms of their reference. They 
have consequently disposed the stiffening to the 
bulkheads in all cases vertically, at the same time 
appending a note that other methods of stiffenin 

of equal strength might be accepted. A carefu 
analysis of the scantlings recommended by the 
Bulkhead Committee, and of the dissentient report, 
leads the author to the conclusion that bulkheads 
constructed in accordance with either plan would be 
somewhat weaker than if constructed as required 
by the rules of Lloyd’s Committee ; whilst, as in 





the recommendations, horizontal stiffeners may be 
dispensed with, and the proposed thickness of 
bulkhead plating at the upper part be, even in 
Atlantic liners, only } in., their value, in his 
opinion, as structural arrangements, would be much 
less than that of bulkheads constructed in accord- 
ance with the rules of Lloyd’s Register. At the 
same time, the method of securing the heels of the 
large stiffeners by two rivets only, as shown on 
the diagrams accompanying the report, is, in the 
author’s opinion, most inefficient. During the past 
few years a vast amount of experience has been 
gained as to the necessity of strongly securing the 
ends of bulkhead stiffeners, when they have any 
considerable amount of pressure to withstand, and 
Mr. Martell is convinced that the arrangements, as 
proposed and shown on the sketch accompanying 
the report, would be found utterly inadequate for 
the purpose for which they are intended. 

The Resuneion on Mr. Martell’s paper was opened 
by Mr. James Laing, who was a member of the 
Bulkhead Commission, and who is also a member 
of Lloyd’s Committee, and who is further, it may 
be remarked, both a shipowner and shipbuilder. 
He said that he was not prepared to speak on the 
subject as he had not had time to go properly 
through Mr. Martell’s paper, and the subject was 
so complex that it was impossible to carry all the 
details in one’s mind. The Committee was the 
outcome of the Commission upon Saving Life 
at Sea, certain details having been referred 
to them. The Life-Saving Commission had 
found that in order to carry out the provisions 
laid down to afford a chance of safety to life in 
the case of a vessel being sunk, would so en- 
cumber the ship as to be practically impossible to 
carry. The alternative was therefore to render the 
ship Fares 4 unsinkable. This naturally re- 
solved itself into a question of bulkheads, and 
it was to determine how these should be arranged 
that the Bulkhead Committee was appointed. It 
was laid down that if the vessel would float 
when any two compartments were filled, the 
requirements as to safety in case of collision 
were met so far as practically could be expected. 
The importance of the subject would be appre- 
ciated when it was remembered that large ocean 
liners sometimes carried in all as many as 2000 
persons. Being a member of Lloyd’s Committee, 
the speaker naturally agreed with a great deal of 
what Mr. Martell had said. The Channel class of 
passenger steamers carried a very large number of 
passengers in comparison to their size, and as they 
often ran in crowded waters it was very desirable 
to carry out the principle of subdivision in their 
case, and he was glad to say that there appeared to 
be no insuperable difficulty in this respect. They 
were mostly paddle steamers, and the sponsons 
afforded valuable protection to the midship part of 
the vessel. The question had been raised as to 
why steamers of a certain size in the smaller class 
had been dealt with in the case they were, in reply 
to which he would say that they had made inquiries 
amongst owners and builders, and the result was 
that it was found that bulkheads were not 
objected to if they were not put too close together. 
With regard to the aa of bulkheads there 
were differences of opinion as to the formula laid 
down, and he himself thought that no hard and fast 
rule could be devised to apply generally and in all 
cases. The Committee in their labours did not aim 
at satisfying Lloyd’s Committee, but to do their 
duty in the public duty which they had undertaken. 
They applied to Lloyd’s to send a representative, 
and though Mr. Martell could not attend himself, 
he had senta most able representative in Mr. Reed, 
to whose assistance the Committee were much in- 
debted. 

Dr. Elgar was the next speaker. He said the 
subject was divided into two heads, first that re- 
lating to the number of bulkheads, and, secondly, 
that relating to their strength. In regard to the 
first he could not see much difference between Mr. 
Martell’s contention and the position taken up 
by the Bulkhead Committee. Mr. Martell did not 
appear to take altogether the same view as the 
speaker with regard to the finding of the Com- 
mittee. It seemed that the position in the Bulk- 
head Committee’s rules approximated closely to the 
ordinary calculations used by shipbuilders. With 
regard to Channel steamers the saloon was the 
great difficulty. It was considered undesirable 


that the saloon should be split up, and this was the 
chief source of difficulty. The speaker thought, 
however, that in place of the one big saloon there 








might be a series of smaller rooms with doors be- 
tween, and these might be closed by water-tight 
doors, worked if necessary from the deck above. 
At present these steamers depended on the chance 
of not getting into collision. Reference had been 
made to sailing ships, and he did not see why a 
sailing ship was not in need of as much subdivi- 
sion as asteamer. In fact, he thought the need was 
greater for sailing vessels, as there was not so much 
command over their movements. A sailing vessel 
would have under certainconditions totack to change 
her course for a different given direction of progress, 
and she had not the power of going astern in the 
way asteamerhad. Inaddition to which there was 
not the same command of power for pumping. 
With regard to the strength of bulkheads, what was 
required in order to put this matter on a proper 
footing was that certain experiments should be 
made in order to give data to the naval architect 
upon which his calculations were to be made. It 
seemed to him that no calculations of any value 
could be entered into until it was better known 
what were the governing conditions with regard 
to the stresses brought to bear. It was not sufficient 
to know that a given bulkhead would be safe under 
given conditions under which it might be tested, 
the speaker being of opinion that the matter re- 
quired to be approached in a more truly scientific 
spirit, so that rules might be adduced capable of 
wider application. He pointed out that a bulk- 
head subject to the pressure of a head of water 
assumed a form of double curvature, which induces 
stresses that had never been investigated ; and 
could not be investigated by any known mathe- 
matical process, and, therefore, experiment was 
wanted to lay down certain fundamental points 
upon which an investigation could be founded. 
He would suggest to Lloyd’s Committee the desira- 
bility of instituting such an inquiry and making 
the experiments. 

Sir Nathaniel Barnaby was the next speaker. 
He said that during recent years there had been an 
example of a most useful committee—-the Load-Line 
Committee. The members of the Institution gene- 
rally were not in favour of legislation for exercis- 
ing compulsion upon shipowners and shipbuilders, 
and, speaking for himself, he had at the time no 
hope that the Committee over which Sir Edward 
Reed presided would succeed in the manner it had 
succeeded in arriving at a settlement of the ques- 
tion of what the load-line of a ship should 
be. But if the way in which that Committee 
was constituted was looked at, and then the com- 
position of the Bulkhead Committee was observed, 
it would be seen that there was a vast difference 
between the two. The Committee over which Sir 
Edward Reed presided was working hand in hand 
with Lloyd’s surveyors, and without that it was im- 
possible to hope to do anything whatever. The 
question of the division of ships by bulkheads was 
at least as important as the question of the load- 
line, and it would have to be settled in the same 
way or it would not be settled at all. Mr. Martell 
had said that the Bulkhead Committee had not 
asked for more than ‘one compartment. That was 
not what the Admiralty thought to be sufficient. 
One of the chief inspectors of the Admiralty laid 
down the necessity of providing that when any two 
compartments should be thrown open to the sea 
the ship should still continue to float, but if the 
Admiralty were satisfied with asking that there 
should be safety when one compartment was 
thrown open, it was certainly not because 
they thought it enough. As a matter of fact 
the Admiralty agreed with the Council of that 
Institution when in 1867 it took a most important 
step in expressing an opinion as to the requirements 
of vessels in the matter of bulkheads in order to 
provide for safety. The Council of the Institution 
appointed a Committee, which included many 
influential names, among them that of the then 
Chief Surveyor of Lloyd’s. He would read two 
eg a0 from the report of that Committee, which 

ad special bearing at the present time. They 
were as follows: ‘‘It is considered that no iron 
passenger ship is well constructed unless her com- 
partments be so proportioned that she would float 
safely were any one of them to be filled with water 
or to be placed in free communication with the sea.” 
‘*It is very desirable so to arrange the compart- 
ments of a ship, especially of ships devoted to pas 
sengers, that if two adjacent compartments be filled 
or placed in free communication with the sea the 
remaining compartments will float the ship.” Since 
that time it had been shown that ships could be 
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practically divided so as to carry out the views of the 
Council of the Institution. Mr. Martell had said that 
the bulkheads of iron ships could be made so as to do 
the duty of water-tight bulkheads very thoroughly. 
The author had also said that the disastrous action 
of the Board of Trade in 1862 in rescinding the 
clauses of the Marine Shipping Act of 1854 was 
primarily due to the trust which was reposed in 
Lloyd’s Committee for seeing that things were done 
which the Board of Trade did not care to enforce, 
and he told the members of the Institution that the 
great proportion of seagoing steamers had been 
efficiently subdivided by water-tight bulkheads 
since. The speaker agreed that the rescinding by 
the Board of Trade of the clauses in the 1854 Act was 
a most undesirable step, but in 1876 the Admiralty 
saw with anxiety that the iron ships which did not 
satisfy this regulation as to one compartment being 
filled, would have to take care of themselves, 
and in many cases render help to the Royal 
Navy in the event of war. Shipowners were 
asked to send to’ the Admiralty the names 
of ships which they would be prepared to 
make all complete for admission to the Admiralty 
list. They were to be so divided that they would 
not sink when filled in one compartment, when 
loaded with cargo. The number found qualified 
was only thirty. A large number of these had 
been built by Sir Edward Harland, not under 
Lloyd’s survey, and there was reason to believe 
that these thirty ships formed the entire number 
of ships in the British Register which would 
satisfy therequirements. This was the condition 
to which the shipping of Great Britain was reduced 
fourteen years after the Board of Trade, satisfied 
with the stringent character of Lloyd’s Register, 
had withdrawn their own regulations. The Insti- 
tution had a duty to perform to the State, and that 
duty demanded that they should support the Board 
of Trade now that it wanted to re-impose its rules 
thirty years after it rescinded them. 

Mr, H. Laird was the next speaker. He was of 
opinion that Mr. Martell assumed too much for 
Lloyd’s Registry and that the application of bulk- 
heads dated further back than was generally sup- 
posed. He gave instances of early iron vessels, 
built at Birkenhead and elsewhere, which were 
very fully subdivided. Coming down to the pre- 
sent day Mr. Laird did not think there was any 
insuperable difficulty in putting a sufficient number 
of bulkheads into Channel steamers, and, indeed, 
his firm had lately built vessels in which the prin- 
ciple was fully carried out. 

Mr. Purvis was of opinion that the thanks of 
owners and builders of vessels were due to Mr. 
Martell for his emphatic protest, which, at any rate, 
would have the effect of delaying legislation until the 
subject had been more fully discussed. The Bulk- 
head Committee had put forward some voluminous 
tables, but it would be more satisfactory to ship 
designers if they could have the basis of calculations 
put before them on which the conclusions were 
founded, such for instance as the way in which 
cargo was distributed. As to stiffeners to bulk- 
heads he would point out that what might be 
sufficient for supporting the bulkhead so as not to 
give way altogether would not be sufficient for oil 
tank steamers. 

Mr. Archibald Denny was not entirely in agree- 
ment with the author. It appeared to him that the 
President of the Board of Trade had asked the 
Bulkhead Committee certain definite questions 
which it was their duty to answer, and in the 
speaker’s opinion these had been answered in a 
very effective manner. With regard to paddle 
steamers his firm had built several, and in some 
the subdivision had been carried to such an 
extent that not only two, but three compart- 
ments could be open to the sea, and there 
would be still a reserve of buoyancy. That state- 
ment, however, referred only to the fore end ; in 
the after part there was the saloon, and that 
presented a difficulty. He agreed that any two 
compartments ought to be capable of being filled, 
and a reserve of buoyancy would remain. Mr. 
Denny was of opinion that the life belts and appli- 
ances of this nature now placed on board some 
steamers would be of little if any good in general 
instances, and if the recommendations of the Bulk- 
heads Committee were put in force they might be 
dispensed with. They were a source of great 
trouble at present. He thought Lloyd’s were 
greatly to be praised for the work they had done 
in making bulkheads more efficient. With regard 
to strength there was one point he would like to put 





forward. The late Mr. Jenkins, who had done so 
much of the work on the Bulkhead Committee, 
had told him that he had made the calculations as 
to strength on the supposition that the bulkhead 
would be subject to the stress of the compartment 
being filled once only. That was different to an 
oil steamer, the normal condition of which was to 
be filled. Mr. Martell had referred to the hori- 
zontal stiffeners, and the speaker pointed out how 
these might be rendered useless by the cutting of 
openings for water-tight doors. In conclusion Mr. 
Denny sincerely hoped that the Board of Trade 
would havenothing to dowiththe bulkhead question. 

Mr. W. H. White was the next speaker. He 
said he had made the report of the Bulkhead 
Committee the subject of very grave study. In 
the discussion there had been expressed great dis- 
satisfaction as to matters of detail and very little 
remark as to matters of essential importance. It 
was very interesting to hear the history of thirty 
years of legislation and law-making on the bulk- 
head question from Sir Nathaniel Barnaby ; but 
taking matters as they stood at the present day, it 
was certainly a great deal in advance to have it 
universally admitted that all vessels carrying 
passengers should be subdivided in an efficient 
manner. The way in which this could be done 
in Channel steamers was a question which 
might involve some difficulties, but no one 
had said a word against it, even under these 
special conditions. As to matters of detail, he 
agreed with Mr. Martell that the Bulkhead Com- 
mittee seemed to have spent an enormous amount 
of labour on matters, some of which might safely 
be left in these days in the hands of the ship- 
builders. At the same time, any one who had 
read the instructions to the Committee on Bulk- 
heads would know that they were distinctly 
asl:ed to define, for the guidance of the surveyors 
of the Board of Trade, whereabouts bulkheads 
ought to be placed in order to fulfil certain 
specified conditions, and he supposed that the Com- 
mittee, in answering this question, felt bound to 
answer it in the way they did. He hoped he should 
not be considered offensive when he said that the 
putting of the question by the President of the 
Board of Trade was a very left-handed compli- 
ment to the surveyors, if it was for their infor- 
mation that all these calculations were to be made 
and these inquiries entered into. That part of the 
report was not of much public interest, but if it 
was accepted it should be made imperative in 


future that ships should float with a certain number | P 


of compartments open to the sea. What the 
Committee should have turned their attention to 
was the description of cargo to be carried, and the 
load-line at which the calculations were to be made. 
Sir Edward Reed’s Committee had cleared the 
ground on the latter point. As tothe strength of 
bulkheads Mr. Swann, who was present, could tell 
them, if he would, a great deal on that subject. He 
was constantly making experiments as to the 
strength of bulkheads in connection with oil 
steamers, and he must havea great deal of practical 
information accumulated. Mr. White was of 
opinion that the Bulkhead Committee had done 
good work, and it was a great thing to have it at 
last acknowledged by shipowners and shipbuilders 
what was really desirable in this direction. 
That was a most satisfactory feature. Mr. 
White next referred to a small steamer he had re- 
cently seen building at Samuda’s. It was for the 
traffic across the Medway from Port Victoria to 
Sheerness. It was so constructed that the floor of 
the saloon was above the water-line, and below the 
space was thoroughly subdivided. The idea was 
not new, but it might be further used with ad- 
vantage. The question whether a vessel might be 
more subdivided forward than aft was one open 
to debate. The collision bulkhead forward might 
be generally supposed to save the striking vessel, 
but the struck vessel was in a different position, 
and in his experience it was more likely to be in- 
jured in the after than in the forward part. 

Mr. Martell, in replying to the discussion, said 
that Mr. Laing’s observations did not call for much 
comment on his part. He was of opinion that the 
position he had taken in his paper had been much 
misunderstood to judge from the discussion. What 
he wished to do was to evoke expressions of opinion, 
and in that he had certainly been successful. The 
Bulkhead Committee’s report contained much to 
be admired, although there was also a great 
deal of unnecessary labour included in it. Mr. 


Martell had pointed out how some of the pro- 


visions would bear unjustly on the shipbuilder, 
and he proceeded to repeat a few of his con- 
clusions and arguments. With regard to Channel 
steamers if the recommendations were made 
imperative nearly all existing boats would have 
to be pulled to pieces, and that would really 
mean condemning those vessels which were now 
doing good work. In conclusion he would point 
out that the function of the Board of Trade was to 
provide for the safety of passengers, whilst the 
duty of Lloyd’s Registry was to see that ships were 
so constructed that they would carry perishable 
cargoes from port to port in safety. 

The remaining paper read on Wednesday was 
Mr. Thornycroft’s contribution on the ‘‘ Steadying 
Vessels at Sea.” This paper and the discussion 
which followed we must defer to our next issue. 
Our report of the other proceedings of the meeting 
will follow in due course. 





NOTES. 
Tse Ratine or Macuinery BI. 

By a majority of practically two to one, the 
House of Commons on Thursday evening agreed to 
the second reading of the Rating of Machinery Bill. 
The provisions of the Bill have been indicated in 
previous articles in ENGINEERING. Perhaps the 
best definition of its purpose would be tw state that 
it lays down clearly the principle on which assess- 
ment committees may act in rating or exempting 
machinery. The existing law, as was pointed 
out by Mr. Gerald Balfour in introducing the 
Bill, and by Sir Henry James in supporting it, 
is uncertain in its application, judges having 
in decisions made subtle distinctions between dif- 
ferent kinds of machinery, establishing some inter- 
mediate type between movable and fixed plant, and 
which was to be taken into consideration in the 
assessment as adding to the value of the buildings 
and land. This resulted in confusion, and in a 
want of uniformity in practice in different com- 
munities with the result that some manufacturers 
were unfairly handicapped in competition with 
others. Parliament, as the eminent lawyer 
already named stated, ought to tell assess- 
ment committees what the law was in plain and 
definite language, and generally the principle of the 
Bill was approved. Of course, there is no attempt 
to alter the spirit of the law—fixed machinery will 
still be rateable. In an age when labour is or 
would be dominant, it is not surprising that such a 
lea as the increasing of the burden on the work- 
ing classes should be set forth. One would fancy, 
however, that any premium on such appliances as 
increase the producing power of labour, and directly, 
as well as indirectly, improve the condition of the 
working classes, would do greater injury to the work- 
men than would be compensated by the rate paid 
on such machines, while as to the unequal burden 
that may be thrown on agriculture or land, pro- 
bably it would not make very much difference. 
Certainly the politicians who champion the cause 
of labour have tried to educate us in this direction. 
But in any case the Government will amend the 
Bill, so that it will not do any injury, and will 
attain the object desired. It is to be hoped that 
the exigencies of parliamentary business will per- 
mit of the enactment of the Bill this session. 


THe New Monicrpat EtxEctric Station at 
CopENHAGEN, 

The large new central station for electric lighting 
at Copenhagen, which has been erected by the cor- 
poration-—likewise the owner of the principal gas 
works—is now completed, and electricity was first 
turned on on March 5. The station, which has a 
capital position in the centre of the old town, 
has to begin with a capacity of some 17,000 16 
candle-power lamps, and the radius of its supply 
area is about 1000 metres. The boiler installation 
comprises at present six tubular boilers, three of 
Babcock and Wilcox’s and three from Steinmiiller 
and Co., each boiler having a heating surface of 
about 2150 square feet. The working pressure is 
140 lb. There are three vertical compound engines, 
with condensers, one of 330 and two of 550 horse- 
power each, their respective speed being 130 and 
120 revolutions per minute. There is further room 
for two engines of 1000 horse-power each. The 
engines, with condensers, were supplied by the well- 
known local firm of Burmeister and Wain’s Ship- 
building and Engineering Company. The water 
for condensing is taken from the nearest part of the 
harbour, through a cast-iron pipe. Two dynamos, 
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are coupled directly to each engine ; the small dy- 
namos have a capacity of 1500 lamps, the larger of 
2500 lamps each. From the switchboard proceed 
13 feeder cables, each cable consisting of a positive, 
a negative, anda zerocable. From the terminus of 
each of these cables proceed again two or three 
main cables, which end in the distribution mains. 
All the distribution cables are mutually connected 
with each other, so that any interruption will not 
cause the consumers inconvenience. The cables are 
almost all lead-covered with iron hoop protection, 
from the work of Siemens and Halske, Berlin, who 
are the contractors for theelectricplant of the Copen- 
hagen central station. Ina few streets the cables 
have no sheathing, but lie in cement conduits. The 
cables so far laid have a capacity of 20,000 lamps, 
and an aggregate length of 90 kilometres. The 
accumulators consist of 272 elements, and have a 
capacity equal to the supply for 3000 lamps 
for three hours. The battery has its place in the 
basement, and is capable of being extended 33 per 
cent. The accumulator has been supplied by the 
Accumulatoren Fabrik-Actiengesellschaft Hagen, 
in Westphalia. 








THE BIRMINGHAM WATER BILL. 

Tue Bill promoted by the Birmingham Corporation to 
obtain a fresh supply of water for the city from certain 
parts of Wales, has at length come before the Hybrid 
Committee of the House of Commons, to which it was 
remitted for consideration. This Committee consists of 
nine members, Mr. Campbell-Bannerman being the 
chairman. For the promoters there appeared Mr. Pope 
().C., Mr. Balfour-Browne, Q.C., Mr. Cripps, Q.C., and 
Mr. G. A. R. Fitzgerald. Among numerous petitioners 
are the London County Council, who are represented by 
Mr. Pember, (.C., and Mr. Freeman ; the Hereford 
Corporation, property owners in Birmingham, and several 
landowners in the district affected. An outline of the 
scheme appeared in ENGINEERING on February 26. 

Mr. Pope, Q.C., in opening the case for the Bill, ex- 
plained that its object was to authorise a municipal cor- 
poration to expend a large sum of money for the purpose 
of securing a present and a future supply of good water 
for a great and important industrial community. Bir- 
mingham was in immediate need of a fresh and further 
supply, and that must come from newsources. The ques- 
tion of how far that want was of so immediate a nature as 
to render the appropriation of the proposed area a matter 
of prompt necessity, had been raised both inside and out- 
side Parliament, and would have tobediscussed. The popu- 
lation of Birmingham had grown from 450,000 in 1871, to 
648,000 in 1891, and the consumption of water had risen to 
6141 million gallons annually, or an average of 17 million 
gallons per day. The water rental also had risen from 
93,5271. in 1876 to 136,964/. in 1891. Observing that the 
present area of supply was 86,000 acres, Mr. Pope described 
the nature of the sources, stating that they gave a mini- 
mum yield of 174 gallons a day and an average yield of 
21 gallons. But, he pee out, it was not safe in regard 
to water supply to take averages, becausefrom time to time 
droughts occurred, and therefore the safe plan was to take 
the minimum yield as a basis. Taking the present rate of 
increase, it was estimated that by 1900, when the pro- 
jected works were to be completed, the demand would 
have far exceeded the limits of any present ssible 
supply. Arguing that it was the duty of municipal autho- 
rities to protect the public and their own responsibility 
by early application for powers in such a case as this, as 
Manchester and Liverpool had done, the learned counsel, 
alluding to ee that have frequently been 
heard, denied that Birmingham was now poe to 
obtain its water, the watershed of the rivers Elan and 
Claerwen, in Wales, in order to anticipate other people. 
On the contrary, the Corporation had had the matter 
before them for several years, and this scheme was not 
started because the London County Council was looking 
about for fresh sources of supply. Mr. Mansergh, he pro- 
ceeded, estimated that in 1915 Birmingham would require 
30,000,000 gallons a day, and by 1940 as much as 
51,000,000 gallons. In view of this, a hand-to-mouth 
policy, patching up a limited supply by an expenditure 
of capital which could only last a few years, and which, 
must ultimately be wasted, was not a prudent course to 
adopt. Besides being deficient in quantity the supply 
was bad in quality, and Birmingham if a healthy city 
was not so because of the purity of its water supply. 
Owing to the elevation of the city the area of selection 
was more limited than was that of Manchester or Liver- 
pool or London, and the source to which the promoters 
now proposed to go was practically the only one available. 
Mr. Pope next described the proposed works (the nature 
of which we have previously indicated) and explained that 
it was proposed to give the towns within fifteen miles of 
the aqueduct the opportunity of obtaining a water supply 
therefrom ; and he quoted Sir Robert Rawlinson’s report 
in 1871, in which that eminent engineer pointed to this 
very district as the most —— area for Birmingham 
to resort to. Referring to the position of London in regard 
to this matter, Mr. Pope observed that before the County 
Council could act upon the report of the Royal Commis- 
sion, Which was about to investigate the subject, even if 
that report was favourable to the views of the council and 
condemned the Thames supply, some years must elapse 
before the council could begin to appropriate any area 
whatever for the purpose of a supply to London. What 
then was Birmingham to do in the mean time? The 





source selected in this case, even if also chosen by London, 
would not be sufficient for a London supply, but must be 
supplemented from other districts. Therefore he con- 
tended it was unreasonable that this scheme should be 
deferred to allow of the possibility of London, or some 
other community, to claim a preference of this particular 
area. Finally, Mr. Pope said the engineer’s estimate for 
the works was 5,851,000/., and the capital asked for in 
the Bill was 6,000,000. The difference was to provide 
for works which might be necessary in order to keep pace 
with the demand during the construction of new works. 
It was proposed, he added, to acquire the whole of the 
watershed, which was 45,562 acres in extent, but the pro- 
moters did not purpose extinguishing any rights, common- 
able or otherwise, nor did they intend to do anything to 
interfere with them, except to prevent building and 
oe. and to —— pollution. ; 

In reply to the Chairman, Mr. Pope said that in the 
case of a large community it had in recent years been the 
practice to acquire the actual soil on which the water was 
collected in order to prevent pollution. That had been 
done by Manchester, and also largely by Liverpool. The 
learned counsel also stated that it was intended to provide 
compensation water based on similar calculations to those 
which had been approved of by Parliament in regard to 
Manchester and Liverpool. 

Mr. Mansergh, in reply to Mr. Pope, stated that 
he had known Birmingham for twenty years, and he 
helped Sir Robert Rawlinson with his report on the water 
supply in 1871. At that time he thought the Elan dis- 
trict, — at a considerable elevation, might be not 
unsuitable for the highest of the large provincial towns ; 
but the distance was so great that he examined severa 
other possible sources. To each, however, there were 
practical objections, and he reverted to the Elan, with its 
tributary the Claerwen, and Sir Robert Rawlinson agreed 
with him in this. In 1890 he received instructions to ad- 
vise the Corporation as to the provision of water—first 
for the wants of twenty-five years, and next for fifty 
years. The distribution area was 83,221 acres, and its 
population was 647,972, of whom, at the end of last year, 
605,036 were supplied. The surface water at present col- 
lected came from highly cultivated ground. The minimum 
available supply was 19} million gallons per day, and 
that was the only safe figure that could be taken. He had, 
he said, been sanguine to promise the Water Committee 
that if this Bill was passed this session, water might be 
had in Birmingham by Christmas, 1900; but they could 
not safely calculate upon an earlier date than the spring 
of 1902. Before that time the Water Committee, drought 
and frost apart, would be in grave difficulties, and not a 
single day ought to be lost in finding new sources. By 
the time the new works were expected to be completed 
the minimum daily quantity required would be 21,104,000 

allons, and themaximum would be 26,000, 000 or 27,009,000. 

n other words there would be a deficiency of 2,154,000 
gallons a day at the best and of 7,000,000 gallons at the 
worst. He was convinced that in the mean time every 
care had been taken to avoid waste of the present supply. 
Very little more supply could be drawn from the present 
sources, and no considerable increase of underground 
water could be obtained, while some of the exist- 
ing wells were becoming foul and might soon have 
to be abandoned. The outside additional yield would 
be 3,000,000 gallons a day, even if the quality were 

ood, and could be kept good. In his further statements 

r. Mansergh said it would not be safe to calculate on 
getting more than the average rainfall of three consecu- 
tive dry years, viz., 56 in. from the new gathering ground, 
and as it was impossible to construct reservoirs of suffi- 
cient capacity to equalise the rainfall of more than three 
such years, and almost certain that during that period 
some water might be wasted by overflow, he dared not 
estimate for collecting more than 36 in. This would pro- 
duce a daily average of 99,000,000 gallons. It was in- 
tended togive water when the river needed it, and to im- 
pound water when in times of flood its free escape would 
do damage. They would send down an equal flow of 
22,000,000 gallons a day, and in his view that would be 
amplecompensation. Mr. Mansergh next described the 
reservoirs to be constructed, the gradual progress of in- 
stalling them, and the proposal to complete the cut and 
cover work, but to put in pipes only as they were re- 
quired. By that course the capital would, he said, only 
be expended as occasion demanded. 


THE PROPOSED NEW RAILWAY TO 
LONDON. 

On the conclusion, before the Select Committee, of the 
examination of Mr. Pollitt, which completed the case for 
the promoters of the Bill for extending the Manchester, 
Sheffield, and Lincolnshire Railway to London (see pages 
376 and 404 ante). 

Mr. Cripps, Q.C., addressed the Committee in opposi- 
tion on behalf of the London County Council and the 
owners of the Eyre and Portman estates. He stated that 
petitioners had no objection to the additional accommo- 
dation which would be provided for the inhabitants of 
Nottingham, Leicester, and Sheffield along the proposed 
route and into London, if due consideration was given 
to the public interests at the London end of the line 
That, however, he contended had not been done; and he 
also argued that although it would be an advantage 
to open up fresh coalfields and to put old coalfields upon 
a new line to London, no case whatever had been made 
out for the site chosen for the proposed coal depdt in 
London, which was badly selected so far as serving the 
coal consumers of central London was concerned. With 
respect to the ag ag passenger station he had no 
objection to urge, but he maintained that no reduction 





in the rates for coal would follow upon the construction 
of the new line, and that no further railway facilities 





were required for the conveyance of hay to London—one 
of the points put by the promoters. 

Mr. Charles Harrison, chairman of the Parliamentary 
Committee of the London County Council, being ex- 
amined by Mr. J. D. Fitzgerald, complained that 
although the County Council had ened asked the 
Manchester, Sheffield, and Lincolnshire Company to 
inform them what their scheme was with regard to the 
proposed goods depot and passenger station in London, 
and what site they had selected, in order that the Council 
—. be able to consider the proposals, they had not been 
able to obtain the plans from Mr. Liddell, the engineer 
of the company, until November 9 last; and also that 
when Mr. Pollitt was asked whether the promotors had 
considered the question of rehousing the people who 
would have to be displaced, or the area of streets to be 
taken up, the reply was that he could not give a definite 
answer. With respect to the scheme itself Mr. Harrison 
expressed the opinion that the alterations made this year 
did not meet the objections he entertained to the site 
selected forthe London terminus. The traffic of London, 
he explained, practically ran east and west, rather than 
north and south, but the County Council had spent 
2,367,000/. in constructing Shaftesbury Avenue, Charing 
Cross-road, and improving Gray’s Inn-road, mainly with 
a view to enabling the traffic from the south of London to 

et to the termini of the great railways in the north. They 

ad succeeded in opening the bars and gates near Euston 
Station and elsewhere, and they were of opinion thatif anew 
line was to come into London from the north, its terminus 
should be so placed that traffic might reach it by these 
new roads. They also considered that where any new 
line was brought into London the position chosen for the 
terminus ought not to involve heavy outlay in providing 
improved approaches to it; but the site now selected 
would quel necessitate the construction of a new 
road by the County Council, Therefore, he held that the 
site for the goods depdt was badly chosen, and also that 
it would involve unnecessary and undesirable interference 
with the ‘‘lung space” of London. He further main- 
tained that the , as laid out would interfere with good 
residential property, would lower the rateable value, 
and increase the taxation of the poorer classes ; and that 
while the public burdens of the parish would remain the 
same, the better class of residents would move away. 

Mr. Henry Clarke, a member of the County Council, 
and late chairman of the Improvements Committee, 
declared that a worse site in the interests of London 
generally could scarcely have been chosen than that now 
selected for the terminus, and urged that a station to the 
east of Regent’s Park would be far more convenient from 
Fagg oe point of view. In the course of cross-examination 

r. Clarke stated that both the County Council and the 
Corporation of London were inclined to favour any well- 
considered scheme for obtaining fresh means of railway 
access to London, and opening up new sources of food 
supply, but the present proposals as to the London part 
of the scheme were not satisfactory. 

Mr. T. B. Westacott, London County Councillor, 
also urged that thenew line would cause great inconve- 
nience to London, and would depreciate the value of the 
a through and near which it ran. 

r. Alexander Richardson Binnie, chief engineer 
to the London County Council, in examination by Mr. 
Cripps, stated that he had carefully examined the Bill 
and plans in this case, and he was of opinion that the 
alterations made this year did not remove the objections 
he had urged against the Bill last year, and except that 
there was a larger appropriation of property the present 
scheme practically made no alterations. No attempt had 
been made to meet the views of himself or of the County 
Council, and while he heard nothing of certain negotia- 
tions which were said to have taken place last July 
between the Council and the promoters, the first plan he 
received was sent to him only in November. For a large 
goods and coal depdt the site chosen was, in his view, not 
appropriate and very inconvenient, and furthermore, it 
would seriously affect the surrounding property. con- 
siderable amount of open space would be absorbed and no 
corresponding return for it was provided for the public. 
As representing the County Council, he did not object to 
a new main line to London, but to the inconvenience of the 
Londonend as proposed. Thestationas o d wasreally 
very much tothe west of the centre of the leacwcle, and 
it was also desirable to notice that traffic going from the 
south-west and the west was blocked to a large extent by 
Hyde Park, and the tendency of that would be to cause 
a congestion of traffic, first at Hyde Park Corner, which 
was already a congested spot, and then at the Marble 
Arch, All the traflic from the south and south-west must 
go up Park-lane. In the public interest he considered 
that the station ought to be placed further east. With 
respect to the consideration of how far the accesses to the 
proposed site would be suitable to the heavy traffic which 
was expected to arise in‘connection with the new station, 
Mr. Binnie had prepared a plan to illustrate the matter, 
and this he explained to the Committee. Eastwar 
traffic, he pointed out, going to the new coal depét would 
have to pass up Alsop-place at end of Park-road. Lisson- 
grove was very much too narrow for the traffic at present 
and apart from this station it would have to be widene 
at an early date. The roadway was 25 ft. wide at one 
point, or 39 ft. altogether, including the footways, and 
then at a point a little higher up it was 38 ft. 8 in. carriage- 
way, or 57 ft. altogether. That again narrowed down near 
the end of the proposed carriage-way to 32 ft. carriage- 
way and 49 ft. including the footways; and the County 
Council did not consider that at all a sufficiently wide 
road for the heavy traffic which would undoubtedly be 
brought to the station from the east and the south. The 
front of the goods and coal depét would have only a 
3$2-ft. carriage-way, which also was totally unsuited to 
the anticipated heavy traffic. Again, another widening 
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would be necessary to form a connection between_this 
station and the large station of the Great Western Rail- 
way, and Paddington Green would have to be sacrificed. 
Having given further figures to demonstrate the in- 
adequacy and unsuitability of the approaches to the pro- 
posed railway, Mr. Binnie said that looking to the whole 
metropolis the accesses to King’s Cross, St. Pancras, and 
Euston were very much better now than the accesses would 
be to the proposed station, if sanctioned in that particular 
position. In view of the traffic to and from those stations 
new thoroughfares had been made at a cost of 2,300,000/., 
and if this scheme was sanctioned the cost of necessary 
widenings would be about 500,0007. As regarded the 
general scheme and the general. advantages, Mr. Binnie 
stated that the County Council were as anxious for them as 
any one else was, but what they objected to in this pro- 
posal was the inconvenient position of the station, and 
the amount of public damage it would do. On the ques- 
tion of open spaces he thought the public had no right to 
interfere with regard to private gardens, but with respect 
to streets and squares he thought the public should be 
compensated for the absorption of open spaces into a rail- 
way station. As to buildings he observed that un- 
doubtedly there were buildings in several places over the 
District Railway and the Metropolitan Railway, where 
the companies had made cut and cover. 

Tae Chairman said the Committee understood that an 
undertaking was offered that the new line should not be 
built upon. 

Mr. Littler remarked that it was not worth while in a 
district like that in question to build the tunnel so strong 
that anything could be put upon it. It was not there as 
it was at Westminster, where the St. Stephen’s Club was 
built over the railway, but the promoters had told the 
inhabitants that the railway could not be built upon, and 
that if any of them liked to take it as garden ground they 
could do so. 

Mr. Binnie said he understood Mr. Littler to mean that 
where houses were removed in constructing the cut and 
cover, the company would not rebuild, and he thought 
that buildings would be removed, even taking Mr. 
Littler’s undertaking that —_ would not be rebuilt, to 
the extent of perhaps a fourth of the whole area they 
passed under. ; 

r. Binnie was cross-examined by Mr. Littler, and 
re-examined, and 

Mr. Frederick William Hunt, F.R.I.B.A., and a 
Fellow of the Surveyors’ Institute, was called in oppo- 
sition on behalf of Lord Portman and the inhabitants of 
the Portman estate. Mr. Arthur Garrard, a member of 
the council of the Surveyors’ Institute, was also examined, 
and the Committee adjourned for a week. 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE EpiTor OF ENGINEERING. 

Srr,—It seems absurd to discuss the suitability of iron 
wire for crane ropes, but as ‘‘ Hawser” has misrepre- 
sented the results of Mr. Biggart’s experiments with this 
material, I must ask you for space to lay the facts before 
your readers. In the first place there is a great difference 
between using crane ropes made of iron wire, and trying 
an experiment with a piece of iron wire for the perme 
of comparison, and [ venture to say that though Mr. 
Biggart has experimented with iron wire and iron wire 
ropes, he has never used an iron wire rope ona crane. 

rom ‘* Hawser’s” letter one would suppose that iron 
wire on small pulleys of 5jin. and 104in. diameter has 
proved superior to any wire, with one exception (im- 
proved steel), and had even excelled high-class plough 
steel. 

Table VII. in Mr. Biggart’s paper, which he professes 
to quote, shows the following results : 


Number of Bends before breaking. 
Description. ulley Pulley Pulley 
5din. 10hin. 24 in.. 


15,200 104,000 453,000 
22,000 128,700 181,300 
12,800 83,500 355,800 


The wires were loaded in each case with one-tenth of 
their breaking weight. 

Now if the above Table proves anything, it is that iron 
wire is very inferior to either improved steel or plough 
steel, for running over small pulleys, and only on a large 
pulley like 24 in. does it compare favourably with plough 
steel, and even then owing to its low breaking strain it 
will not do so much useful work. 

When this correspondence was started, I was in hopes 
that some leading crane designers, makers or users, would 
have sent you the results of their practical experience, 
and we all might have learned something from the infor- 
mation so collected, and I am still in hopes that this may 
come to pass, but quibbling about trivial details, such as 
whether ropemakers should work to the third or fourth 
decimal of an inch in the diameter of the wire they use, 
and misquoting papers for the purpose of supporting a 
mistaken argument, is neither interesting nor instructive. 

Yours truly, 
Eustace Smiru. 

St. Lawrence Ropery, Newcastle-on-Tyne, 

April 5, 1892. 


Improved steel wires 20 
Plough steel wires 20 
BAW.G. be a me 


Iron wire wires 19 
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To THE EpiTor or ENGINEERING. 

S1r,—If ‘‘ Hawser” will think for one moment—I trust 
that he will not break down at a ‘‘mere thought” like 
his imaginary wire—he will see that my curve is perfectly 
right in not passing through the origin of the co-ordinates, 
a rope cannot be bent even once round too small a pulley 
without breaking; the empirical formula I have con- 





structed simply shows that the rope would break before it 
had been bent round a pulley of less than 2.4 in. in dia- 
meter. 

I took Professor Unwin’s values for the elastic modulus 
and limit of the wire, merely because they had been re- 
ferred to by several previous correspondents. I am of 
the opinion that 36,000 lb. per square inch is too low for 
the limit of such wiresas are used in ropes. I imagine that 
Professor Unwin has taken a low value in order to allow for 
the tension due to the pullin the rope, for I have found on 
many previous occasions that his formula gives practically 
the same results as when one takes into account the pull in 
the rope and allows for the sudden loading due to the 
wire being suddenly bent over the pulley. y empirical 
formula gives 27.5in. as the proper diameter for the 
pulley ; we will see how the stresses in the rope compare 
with the elastic limit as found by Mr. Biggart, viz., 50 
tons per square inch. 


Let f= the stress in the wire due to bending. 
t = the stress in the wire due to the pull. 
l= elastic limit of the wire. 


Then we must have, 
2 f+ tnot greater than /. 


(See Fidler’s method of treating sudden loads in his 
recent work on bridge construction. ) 


+ = 33,000,000 x 0.086 


27.5 
JF = 43,000 Ib. per square inch. 
f = 19 2 tons aa es 
t=10 ,, ” ” 


Then 27 + ¢ = 48.4 tons per square inch, or just below 
the elastic limit of the material, which shows that 27.5 in. 
is not very much in error. It is, however, almost impos- 
sible to take into account all the disturbing influences 
in calculating the stresses in wire ropes, such as the lay 
of the rope, the friction between the strands and wires, 
the wear, &c.; consequently all calculated results must be 
approximate only. 7 am happy to say that two leading 
wire rope manufacturers have offered me pulleys and 
specimens of wire ropes for testing, and I hope shortly to 
start on an exhaustive series of experiments on the ques- 
tion, which, I trust, will throw some light on this most 
important and interesting question. 

have a scheme of action marked out, but should be 

glad of any hints as to methods of testing, and any special 

ints that any of your readers may consider desirable to 
ane observed during the tests. 


Yorkshire College, Leeds. JOHN GOODMAN. 








SMALL CIRCULAR SAWS FOR CUTTING 
METAL. 


To THE EpiTor oF ENGINEERING. 

Srr,— Your correspondent ‘J. W. K. ” will no doubt 
be able to obtain small circular saws for metal from Mr. 
Robert Martin, engineer, Old Charlton, Kent, who is, 
I believe, the oldest and perhaps the most-experienced 
toolmaker in England. For many years, and notably 
during the Crimean War, the tools used in Woolwich 
Arsenal were almost exclusively made by Mr. Martin. 

Yours eee | . 


6, Mycenae-road, Westcombe Park, S.E., 
April 4, 1892. 





THE ‘FURST BISMARCK.” 
To THE EpiTor or ENGINEERING. 

Srr,—The “‘ official details of the Fiirst Bismarck during 
her first season” on the Atlantic, published in ENGINEER- 
ING last Friday, give details of seven voyages out and 
home. For the sake of completeness it might have been 
well if the whole eight voyages also made in 1891 had 
been included. The voyage omitted was that from 
Southampton on the 21st of November and from New 
York on the 10th of December. I fancy these may be 
a trifle worse than her average, but they are not much 
worse, and it is better to give full details when discussing 
these matters. 
boas truly, 


London, April 6, 1892, . W. GINSBURG. 








FIRES IN BUNKERS. 
To THE EpIToR oF ENGINEERING. 

Sir,—At the meeting of the British Association at 
Cardiff, in August last, a paper was read by Professor 
Vivian B. Lewes on the ‘‘ Spontaneous Ignition of Coai,” 
and the following is an extract from the report of what 
took place. 

‘*With regard to the bunker fires which are now be- 
coming perilously frequent on some of the fast liners, 
Professor Lewes attributed them entirely to rise of tem- 
— from the bunker bulkheads being too close to the 

ot air upcast shafts from the boilers and Tasnaieens In the 
course of a discussion which followed, pretty general 
agreement was expressed with the views of the reader of 
the paper. In i. to a question by Sir Frederick 
Bramwell, Professor Lewes pointed out that, in the case 
of coal bunkers in ships, the necessary safety could be 
obtained by having a thin water jacket between the 
smoke-shaft and the bunkers.” 

The question of how to prevent fires in bunkers has 
engaged the attention of this company for a considerable 
time, and I venture to submit that the plan suggested by 
Professor Lewes is not the best—perhaps it may be the 
least practical—method of dealing with the difficulty. A 
far better result is conveniently and economically obtained 
ow the uptakes, funnels, and bunkers with 
asbestos. 





We have supplied a considerable quantity of specially 
prepared material to the Admiralty and mercantile navy 
for bunkers, &c., from time to time, and very good results 
have been obtained. 

The lagging on the uptakes and funnels does not take 
up any more space than that usually occupied by the air 
casings or baffle plates which are usually fitted to these 
parts. Moreover, the lagging, being applied directly to 
the funnel, keeps the heat in the funnel (where it is of 
use) and prevents it from getting to the bunkers and 
other parts where the excessive heat is not only useless, 
but generally of great inconvenience, and always a source 
of danger. 

As the asbestos lagging occupies very little space, it 
can be applied to any existing steamer without any 
alterations being made, or room being specially provided. 

With lagging on the uptakes and tunnels to keep the 
heat in, and lagging on the bunkers to keep the heat out, 
and with ordinary ventilation of the space between the 
two, all risk of fire would be removed. 

e are of opinion that many practical difficulties 
would arise in connection with the fitting of efficient 
water jackets, and that they would require constant 
attention to maintain their efficiency, incurring a large 
expenditure, both in first cost and subsequent mainte- 
nance, besides which, we think that such an arrangement 
would, for various reasons, be very objectionable. 

The method we recommend is very easily applied, and 
when once fitted, requires absolutely no attention, unless 
subjected to unusual treatment. 

Yours faithfully, 
J. ALFRED FISHER, 
General Manager and Secretary. 
The United Asbestos Company, Limited, 
March 30, 1892. 








TUBULAR-FRAMED RAILWAY WAGONS. 
To THe Eprror or ENGINEERING. 

S1r,—In reply to my letterin your issue of October 23, 
Mr. Jefferds has given an eloquent description of the 
virtues of the diamond frame truck and some more 
statistics, interpreted by his usual formula of “‘if it is not 
attributable principally to rolling stock, pray what can it 
be attributed to?’ But, like the farmer who got claret 
to drink, we ‘‘get no forrarder,” for Mr. Jefferds has not 
answered any of my questions. I am quite willing to be 
convinced, but his inductions are of such an extremely 
loose reasoning that it is not surprising a doubt should 
arise if he is to be taken seriously. 

Where it is sought to attribute an effect to a cause the 
first step is to show that they are invariably associated. 
A single exception destroys the theory based upon the 
coincidences. 

I have shown that since a road (the East Indian Rail- 
way) with four-wheel wagons is as much cheaper than 
the London and North-Western as the American road 
he quotes, and even more, therefore it is not the differ- 
ence of rolling stock that causes the cheap transport. 

Also, that as one Indian road, the Kast ten Railway, 
with four-wheel wagons, works cheaper than another, the 
North-Western Railway, with bogies, it is again not the 
difference in rolling stock that reduces expenses on 
the East Indian Railway. 

Again, that as there are very great differences in the 
working expenses of Indian roads with precisely similar 
stock, it cannot be the difference in the stock that varies 
the cost. 

It is not_my business to say what the reason is. I 
might, on Mr. Jefferds’ logic, claim with equal reason, 
that the expenses depend upon the colour the stock is 
painted, if I select statistics favourable to the colour to 
be advocated and ignore exceptions. To disprove a 
theory it is not necessary to advance another, but only to 
show that in a single instance it is at variance with 
observed facts. Differences in railroad working cannot 
be accounted for by the sweet simplicity of Mr. Jefferds’ 
method, and I would suggest the magnitude of the gross 
receipts asa very much more important factor in the 
ratio of working expenses than it generally appears to be 
considered. 

I may, perhaps, without offence, give two words of 
advice to Mr. Jefferds. One is that it is no use to waste 
his own and other people’s time in accumulating 999 

roofs so long as he has not disposed of the one disproof. 

hat he has eaten his breakfast regularly to date is not 
the effect of the sun’s rising, use a day will come 
when the sun will rise but the breakfast will not be eaten, 
and that one exception will clearly disprove the accumu- 
lated instances on 365 x x days. 

The other is, that until he has mended his logic he is 
wasting his time on Indian railroad men, as it is an un- 
fortunate thing for his theory that it does not fit in with 
Indian statistics. 

ae anonymity, he may rest assured that the 
Editor would not permit any interested correspondent to 
appear under a nom de plume; and as the issue between 
us is one of pure logic, to which my name would make no 
difference, and would give no information to Mr. Jefferds, 
I will sign myself as before, 


Calcutta, March 3, 1892. 


Ex Orrente Lux. 





Bast FuRNACES IN THE UNITED States.—The number 
of furnaces in blast in the United States at the commence: 
ment of February was 308, their ageregate weekly pro- 
ductive capacity being 187,383 tons. The correspondin 
number of furnaces in blast at the commencement o 
February, 1891, was 294, their aggregate weekly productive 
capacity being 146,050 tons. The corresponding number 
of furnaces in blast at the commencement of February, 
1890, was 334, their aggregate productive capacity being 
173,651 tons. 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has ruled steady ; 
the best qualities have made 12s. 6d. to 12s, 9d., and 
secondary descriptions 11s. 6d. to 12s. per ton. House- 
hold coal has been in reduced demand, in consequence of 
the advent of warmer weather ; prices have, however, 
been pretty well maintained ; No. 3 Rhondda large has 
made 13s. per ton. Patent fuel has been in fair demand 
at 11s. 9d. to 12s. per ton. Coke has been in less request ; 
foundry qualities have made 19s. 6d. to 20s., and furnace 
ditto, 18s. per ton. 


Roath Park.—This park, the land for which was given 
by Lord Bute, will cost from 50,0007. to 60,0001. 


Cowbridge and Aberthaw Railway.—This line has been 
so far completed that the Aberthaw Lime Company is 
enabled to utilise it for the distribution of lime. The 
company is now supplying Messrs. W. R. Parker and 
Co. with the lime required for the construction of 
sewerage works in the Rhondda Valley. 


Wages in Wales.—The sliding scale committee of South 
Wales and Monmouthshire has resolved that the wages 
ayable to the workmen of the associated collieries shall 
e 40 per cent. above the standard of December, 1879, 
this being a reduction of 3? per cent. on and from April 1, 
1892. Awards will now be declared every two months, 
instead of every three months, as under an agreement 
which expired in December. The highest yaorrege 
reached under the recently expired scale was 574. The 
downward movement commenced in September, 1891, and 
the decrease since then has been as follows: September, 
1891, 3¢ per cent.; January, 1892, 74 per cent. ; Feb- 
ruary, 1892, 24 per cent. ; Re 1892, 3}? per cent. ; 
total, 174 per cent. As a result of conferences at Cardiff 
between representatives of the colliery enginemen and 
stokers on the one hand and employers and miners’ repre- 
sentatives on the sliding scale on the other, it has been 
agreed that the notices of the enginemen and stokers 
shall be withdrawn and that special arrangements shall 
be made to settle any question in dispute. A joint meet- 
ing of representatives of employers and workmen affected 
by the iron and steel workers’ sliding scale was held on 
Wednesday, Mr. C. P. Holland, Ebbw Vale, in the chair. 
In accordance with the audit wages will, from April 1, 
be reduced by 2 per cent., leaving them still 2 per cent. 
above the standard. 


Mid-Wales Railway.—The half-yearly meeting of this 
company wae held on Wednesday at Palmerston-build- 
ings, Bishopsgate-street, Mr. 8. G. Sheppard in the 
chair. The report submitted stated that the company’s 
proportion of the net joint receipts for the eons half-year 
was 89811. 15s, 9d., showing a decrease of 610/. Os. 11d., 
as compared with the corresponding period of last year. 
This decrease was attributed principally to a heavy slip 
of rockin the Talerddig cutting on the Cambrian section 
in August, when the tourist and excursion traffic was at 
its height, and the consequent stoppage of through traffic 
to the coast for ten days. 

Water Supply of Pontypridd.—A select committee of 
the House of Lords appointed to inquire into a Bill pro- 
moted by the Pontypridd Water Works Company, 
authorising them to construct additional works, and to 
raise new capital, went through the clauses on Thursday. 
It was decided by the committee that the promoters 
should provide such means as would enable them to give 
a constant supply, and that they should make provision 
for a storage of not less than 160,000,000 gallons, and, 
should necessity arise, provide additional storage capacity 
for another 40,000,000 gallons. 


Great Western Railway.—The Great Western Railway 
Company is now promoting a Bill which proposes inter 
alia to sanction a deviation of part of an authorised line 
near Pilning and Avonmouth. The Great Western Com- 
pany a ses to proceed with the erection of a station 
near the Clarence Bridge at Cardiff, and the conversion 
of what is known as the Riverside branch into a passenger 
line. The Barry Railway Company has powers to run 
over the Taff line from Cogan, and to make a branch 
running into the Great Western Riverside line. 


The Tin-Plate Trade.—Preparations are being made 
for re-starting the Treforest Tin-Plate Works. 

Barry Dock.—The exports of coal from this dock last 
week, amounted to 73,505 tons. Coke was also exported 
to the extent of 2234 tons. 





THE INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Eneinrers.—The thirteenth examination carried 
out under the auspices of this Association was held at the 
Institution of Civil Engineers, Westminster, on Friday 
and Saturday, April 1 and 2, when eighteen gentlemen 
presented themselves for examination, the written part 
of which was taken on the first day. The greater portion 
of the second day was occupied with the vivd voce divi- 
sion of the examination. The examiners were: 1. For 
Engineering as applied to ey Work, Clement 
Dunscombe, M.A., M. Inst. C.E., Westminster. 2. 
Building Construction, James Lemon, M. Inst. C.E., 
Southampton (past-president). 3. Sanitary Science, 
Chas. Jones, M. Inst. C.E., Ealing, W. (past-president). 
4. Public Health Law, Joseph bley, M. Inst. C.E., 
Hanley (past-president). The next examination will be 
held in October, 1892. 


ATtLaANtic First-Crass Passencrrs.—In supplement 
to the statistics recently given in ENGINEERING of the 
total number of passengers landed at New York, the 
returns of first-class passengers only, that is to say, 
omnes paying ten guineas or more for their accommo- 

ation, may be given. The Cunard carried, in 1891 

White Star and 





138.6 per cent. less than in 1890. The 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


January, 1892, 


Feprvuary, 1892. 
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Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and 1/. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 








Heavy steel rails are according to Middlesbrough quotations. 


the Inman have an increase, greater in the case of the 
latter because of the running of the City of Paris, which 
was not on the station in the previous year. The White 
Star carried last year 265 more than in 1890; while the 
Inman had 1681 more than in 1890, The increase is equal 
to over 35 per cent. The Hamburg-American Company, 
by the addition of fast steamers, have increased their 
total by about 29 per cent., while the North German 
Lloyd have exactly the same total as in the previous 
year, 16,629. Asreflecting on the Liverpool versus South- 
ampton controversy, it is worth stating that 23,776 cabin 
passengers sailed out of the Mersey with the three large 
companies, the increase being only 2.5 per cent.; while 
the German companies carried from Bremen and South- 
ampton combined, 27,645, an mange” 9.4 per cent. 


i 1890. 
Cunard... 8,849 10,244 
White Star 8,546 8,281 
Inman _... se Pe 6,381 4,700 
General Transatlantic... 8,662 8,416 
Hamburg Comeeny - 11,016 8,547 
Norddeutscher Lloyd ... 16,629 16,629 





Exxecrricity ON Boarp Suip.—As a result of a corre- 
spondence in the Glasgow Herald it seems agreed that the 
first Clyde vessel fitted with electric light was the paddle 
steamer Cosmos, built and engined by Messrs. A. and J. 
Inglis in 1879, and it would be interesting to know if 
this was the first vessel fitted throughout the kingdom. 
Mr. Moses Buchanan, who has for twenty years acted as 

nt for the Mensagerias Fluviales 4 Vapor, of Monte 
ideo, the first owners of the Cosmos, writes that the 


Cosmos was built to the order of Mr. Thomas Elsee (then 
and still of Salte, Uruquay, South America, and manag- 
ing director of the Scotswood Shipbuilding Company, 
Limited, of Newcastle-on-Tyne). he vessel sailed in 
1879 from Glagow to Monte Video and Salte. Mr. Elsee 
had decided to light his steamer by electricity, and for 
this purpose visited electricians in London and elsewhere 
to ascertain its practicability and the most suitable 
system. Many difficulties were raised. Not to be baffled, 
however, and finding a person acquainted with electricity 
about to proceed to America, Mr. Elsee commissioned 
him to inquire about Edison’s incandescent light, but 
the report brought back was unfavourable for his purpose, 
owing to the imperfections in the carbons. The Brush 
light was favourably recommended, and several of these 
having been sent over from the United States, Mr. Elsee 
had them experimented upon in London, but, after a fair 
trial, constdered the — they furnished too bright for 
the interior lighting of his steamer, besides requiring a 
current of very high tension. He then decided to adopt 
the Jablochkoff system, each lamp giving out a light of 
400 candles, supplied from a Gramme alternating current 
machine driven by an engine made by Messrs. J. and H. 
Gwynne, and constructed and fitted under his (Mr. 
Elsee’s) superintendence by Mr. J. A. Berly, who repre- 
sented the Companie Générale d’Electricité of Paris. 
These lights worked well for two and a half years, when 
Mr. Elsee had Edison’s lights fitted, being supplied by the 
same machine, and they worked satisfactorily until the 
vessel was sold by Mr. Elsee in 1887 to the Platense 
Company of Glasgow and Buenos Ayres, now in course of 





liquidation. 




















Apri 8, 1892. ] 





ENGINEERING. 





447 








CIRCULAR FURNACE STOKER. 
ST. CLAIR SMOKELESS MECHANICAL STOKER AND ENGINEERING COMPANY, 


CONSTRUCTED BY THE 


MANCHESTER. 





TuHeE self-acting stoker illustrated above is con- 
structed by the St. Clair Mechanical Stoker and 
Engineering Company, of Broughton Bridge Iron 
Works, Manchester. In its general design it is of 
that type in which the coal is gradually forced on to 
the rocking bars by the reciprocating action of a 
**pusher.” The chief feature of novelty lies in the 
use of a very wide pusher, with a door formed in it. 
By means of this door the fire can be stoked by hand, 
can be raked, stirred, and pricked, just as in an ordi- 
nary plain furnace, and thus the advantages both of 
automatic and hand-stoking are combined. In the 
view one door is shown closed and the other open to 
illustrate both conditions of working. It will also be 
seen that the pusher is driven by the two outside 
cranks, and the bars operated from the inner cranks. 

The grate is not flat. It is rounded from side to 
side through its entire length, the convexity being 
greater near the furnace mouth than near the bridge. 
The object of this is to keep a deep fire at the sides of 
the grate, and effectually prevent the entry of cold 
air at that part. The bars are made in two parts to 
economise in renewals, and from their form give 
ample space underneath for the removal of ashes. 

This stoker can be applied to all kinds of internally 
and externally fired boilers, to evaporating pans, 
brewers’ coppers, annealing furnaces, and others. 








INDUSTRIAL NOTES. 

THE industrial outlook, instead of getting brighter, 
seems to be darkening, not only in the United King- 
dom, but on the Continent of Europe, in America, 
and in our British Colonies, more particularly in 
Australia. It usually happens, when trade is on the 
decline, that reductions in wages are resisted with 
greater or less persistence, but at this moment the 
attempted or threatened reductions do not, and will 
not, account fully for the state of unrest, and for the 





agitations in connection with labour. As a matter of 
fact, there are movements in this country for advances 
in wages in7some branches of trade, side by side with 
resistance to reductions, as, for example, in the build- 
ing trades. To some extent the present condition of 
the ‘‘labour question” is political as well as economical, 
and consequently the difficulties of any permanentsettle- 
ment are increased, and in some cases postponed. The 
country passed through similar experiences in 1833-4, 
and again in 1843-4 and 1847-8. Whether the present 
developments will so easily pass away as at former 
periods is a matter of speculation ; many think that 
they will not. At any rate, the complications will 
involve dislocations of industry, losses in wages and 
to trade, and « considerable amount of friction, not 
only between employers and employed, but between 
different bodies of workmen. his is already ap- 
parent in the mining districts, and at Newcastle-on- 
Tyne, and along the north-east coast generally. The 
political aspects of the labour question have hitherto 
been mainly Continental. Freedom of association is 
there circumscribed because of the political character 
of the combinations, hence very little progress has been 
effected in labour movements. Industrial emancipation 
is there retarded by considerations wholly political, 
and naturally political means are resorted to as a 
remedy. In Great Britain, on the contrary, progress 





place at an early date. The weight of new work 
coming forward is steadily lessening, the orders in 
many cases have been or are being worked off, and in 
some instances the firms are working to stock. But 
not only are the inquiries fewer, but the competition is 
so keen to secure orders that the margin of profit is in 
many cases very small indeed. Thisappears to be the 
case in most departments of stationary and locomo- 
tive engines, machine tools, and the more general 
run of engineering. Boilermakers are fairly busy, 
and a good weight of work is coming forward, and 
some of the machinists are pretty well secured for 
some time to come. The marine engine shops are not 
so well off for work, the chief orders being for conver- 
sions only. In the iron trade generally very little 
business is being done. In the finished iron trade 
there is only slow inquiry, and the forges are only 
artially employed. The prospects are not at all 
right in any branch. ‘ 

Many men were thrown out of work during the 
play-week of the miners, notably at Bolton, some of 
whom have not yet restarted work. At the locomotive 
works of the Manchester, Sheffield, and Lincolnshire 
Railway Company at Gorton all hands were paid off, 
and fresh engagements had to be made in each case, a 
large number not having resumed work even yet. In 
some other towns suspensions of work are reported. 


has been continuous, if slow. Whether the introduc- | 
tion of the new elements of combination will, in the | 
end, advance or retard the cause of labour, is at least | 
doubtful, but the experiment is being tried. 
result must be awaited with patience. 





Some very disturbing news comes from Lancashire 
Its relating to the cotton trades. In consequence of a dis- 

| pute at Stalybridge in respect to a claim of the work- 

| people for 28/. for breakages, consequent upon the 
industries throughout Lancashire, | increased difficulty in working inferior cotton, the 
in almost all the branches, show a declining tendency | master cotton spinners have resolved upon a lockout 
in all directions. The discharge of workmen in those | until the dispute is settled. It is reported that 91 per 
trades up to the present has not been large, but the| cent. of the employers were favourable to this course. 
ae are that the nuraber of unemployed will soon | The federation represents 17,500,000 spindles, and will 





The i 





largely increased, unless a turn for the better takes | involve a loss in wages cf 49,875/. per week. Some of 
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the employers favcur a reduction in wages of 10 per 
cent. ; but this was not determined upon. 

As a set-off to the above the weavers have effected 
an arrangement affecting some 300,000 looms, repre- 
senting a weekly wage bill of 100,000/. per week, 
which will avert the frequent disputes relating to the 
Blackburn and Burnley lists, which have so often led 
to friction and sometimes to strikes in the districts. 
The representatives of the employers and the work- 
people agreed to recommend the adoption of the re- 
vised list by both parties throughout Lancashire. 





On the Mersey shipbuilding is fairly busy, but in 
consequence of the laying up of so many vessels there 
is a tendency to slacken off. Repairs are not so 
numerous as they were, and many of the men at the 
yards are accepting a reduction of 5 per cent. in wages 
rather than resist and go out on strike. The engineers 
and cognate trades have also abandoned the demand 
for the 53 hours per week in the district for the 
present, rather than risk a dispute. Liverpool is now 
almost the only important centre in the county of 
Lancaster where the 53 hours system is not in force. 
But the men will not risk a strike for it just now. 


The situation in the Cleveland district is becomin 
deplorable. It is going from bad to worse, said one o 
the most experienced of the workmen’s agents in the 
locality, whose duty itis to traverse most of the district. 
The iron and steel works are idle, and nearly every iron- 
stone mine is closed, pendingasettlement of the Durham 
strike. ‘‘ This crisis is, and will be, the most disastrous 
of any dispute which has happened for the last thirty- 
five years,” he further says. The feeling in Cleveland 
is that it is ‘* perfect madness to continue the struggle.” 
This is the view of the workmen who are suffering 
in consequence of the strike. The loss already in- 
curred, whichever side may win, is more than can 
be regained in the next two years, A large employer 
of labour in the district, one who represents one of 
the divisions in Parliament, states that there is 
no serious lack of work, if only the question of the 
supply of fuel were settled. The worst sufferers 
are the steelmakers at the Eston Works, the iron- 
workers, the Cleveland ironstone miners, and the 

uarrymen. But othertradesaresharing in thecalamity. 

he Cleveland miners’ council have voted for a grant 
of 1000/1. to their distressed members, and they are 
appealing to other trade unions to help them. They 
have also appealed to the royalty owners for assistance, 
and one of the large royalty owners, Mr. J. T. Wharton, 
of Skelton Castle, has offered to forego his a 
dues of 6d. per ton if the mine owners will wor 
three days per week. This, however, they cannot do 
for want of coal to feed the engines. Messrs. Bolckow, 
Vaughan, and Co,.’s manager at Longacres and North 
Skelton, has offered to work if the men will consent 
to 10 per cent. reduction in wages—but this the 
men refused. Altogether the situation is a sad one. 
There is dire distress, want of fuel, and a suspicion 
on the part of the men that reductions in wages are 
at the bottom of the whole business, Yet they think 
it madness on the part of the Durham miners to resist 
the reduction in their wages, because of the odds 
against them, and the suffering accruing to others by 
the strike. It is a hunger discontent that knows not 
whom to blame, and therefore it blames all round 
those who have contributed to the present difficulties. 





In the South Wales districts the iron and steel 
workers have accepted 2 per cent. reduction in wages, 
while the miners have been further reduced 3} per 
cent. Moreover, the threatened strike of the col- 
liery enginemen has been averted by the withdrawal 
of the notices for a reduction in their wages. Some 
5000 enginemen were involved in the dispute, and 
had a strike taken place over 100,000 miners would 
have been idle. These enginemen disputed being 
subject to the wages sliding scale, as they had no 
voice in its arrangement, and therefore resisted 
a reduction. The tin-plate trade is slack, but other- 
wise the iron and steel industries are fairly well 
employed, and the prospects are regarded as brighter. 





Proposals are being made for the establishment of a 
labour exchange for the engineering trades, there being 
some 900 engineering firms, 175 consulting engineers, 
143 electrical engineers, and about 250 engineering 
export and import merchants in London alone. Some 
of the new unionists have advocated labour bureaus 
recently, but they would regard ‘vith suspicion any 
labour exchange as soon as it was established. In 
theory the men profess to believe in the proposal, in 
practice they would avoid the exchange as they would 
the Shipping Federation. 


The strike of the engineers at Newcastle may be 
considered as practically at anend. But its ending is 
as unsatisfactory as its beginning. There has been no 
frank settlement of the dispute ; it is not evena drawn 
battle ; the capitulation has not been effected with 
honour. It is really a defeat by reason of a revolt in 
the garrison. The members of the Amalgamated 





Society of Engineers initiated the contest, and they 
dragged after them large bodies of men who had 
not been previously consulted, but whose position 
compelled them to take part, even against their 
will. Many who disagreed with the policy of the 
engineers, and even strongly condemned it, were 
obliged either to fight against them or side with them ; 
they chose the latter alternative out of a spirit of 
esprit de corps, at the same time, however, they urged 
conciliation and arbitration as a means of settling the 
dispute. All efforts in this direction having failed, 
the non-contents tock the matter into their own hands 
and resolved to resume work. The bodies which thus 
resolved to end the strike, in so far as they were con- 
cerned, included the National Trades Society of 
Engineers, known in the North of England as ‘‘ The 
Old Men’s Society,” but all of them practical working 
engineers, having been represented on the Joint Com- 
mittee ; the non-union engineers, of whom there were 
about 500 associated with the dispute, and the smiths. 
The decision of these bodies will influence the Steam 
Engine Makers, the Associated Blacksmiths, and other 
bodies. The members of the Amalgamated Society of 
Engineers allege that the two bodies responsible for 
the strike and the deadlock that has followed during 
the last nine weeks, are the plumbers and the employers, 
the latter having taken sides with the former as against 
the engineers. According to the latest manifesto the 
engineers say that their objection to arbitration is 
because the Board would be constituted of one-third 
plumbers, one-third employers, and one-third engi- 
neers, the latter being in a minority of one-third. But 
this difficulty would not have arisen in the first in- 
stance, as the employers did not insist upon any repre- 
sentation until a week or so ago. 





The Tyne shipbuilders and the shipsmiths have 
effected a settlement of their dispute, the representa- 
tives of the men having agreed to the proposed reduc- 
tion in wages of 5 per cent. against which the men had 
been on strike for nine weeks. In consequence of this 
arrangement the men resumed. work on Monday last. 
This strike was in part in resistance of the reductions 
more or less amicably agreed to by sections of the Iron 
Shipbuilders’ Union, against which some of the mem- 
bers revolted, first of allon the Clyde, and subsequently 
on the Tyne and other parts of the district. 





Considerable distress prevails at Wolverhampton in 
consequence of the stoppage of the iron works in the 
district. Application was made to the mayor to 
relieve the distress, but he replied that he had no 
funds at his disposal for that purpose. His worship, 
however, directed the chief constable to wait upon the 

uardians to ask what could be done in the matter. 

he chief constable said that some of the ironworkers 
were in a state of semi-starvation, numbers having to 
subsist on about Is, a week. At a later stage the 
Mayor of Wolverhampton offered to find work for a 
number of the men at the rate of 3s. 6d. per day; 
but this the men refused. The statement seems in- 
credible, because it can scarcely be reconciled with the 
osm statement, but it appears to be a fact never- 
theless, 





The strike of coal miners in Durham has not only 
caused an almost complete cessation of coal mining 
throughout the entire coalfields of the county, but it 
has had most disastrous effects upon many of the 
chief industries of the North of England, including 
the Cleveland district of Yorkshire. The determina- 
tion of the men to resist the proposed reduction in 
wages was further illustrated by the result of the 
latest ballot on the question. There was some delay 
in the publication of the details of the ballot, but the 
voting against conferring upon the Federation Board 
full power to deal with the question appears to have 
been nearly five to three, about two-fifths majority 
being altogether opposed to any reduction in wages. 
The figures were for the strike, 31,483; fora settle- 
ment, 18,412; majority for strike, 13,071. There can 
be no doubt as to the determination of the men to 
resist a reduction ; it therefore resolves itself into a 
question of a prolonged struggle, or the withdrawal 
of the notices by the employers. The officials of the 
union urge the employers to take that course, and a 
strong local feeling exists in favour of that plan, in 
view of the disastrous effects of an attitude of non 
possumus. No doubt the decision of the men to pre- 
vent, as far as possible, the pumping at the pits, and 
the working in the pits, to keep the ways open and 
clear, &c., has had an important influence upon the 
colliery proprietors, and has led some of them to pro- 
pose a settlement of the dispute. However deplorable 
the action of the men they defend it upon the ground 
that in warfare each side is justified in resorting to 
any lawful means to compel the other side to capitu- 
late, or put up with the consequences. Besiegers 
have sometimes starved or slaughtered women and 
children to attain their ends, and sometimes the 
besieged have blown up the citadel, utterly destroying 
the ~ et and its inhabitants rather than surrender. 
But at best these methods are barbarous and doubtful 


‘as to policy. If the pits are injured in this case great 
loss will fall upon the owners, but the men too will 
suffer great loss eventually. Never before did the 
miners of Durham resort to such extreme measures, 
not even in the old days when violence was rife, and 
when the military had to be called in. Their best 
friends regret it now; they fear that the ultimate 
result will be overwhelmingly disastrous in the long 
run, as retaliation will be sure to follow. 


The Cumberland miners have resolved by a large 
mee to resist the 15 per cent. reduction in wages, 
an =— empowering their representatives to effect 
a settlement involving a reduction. 

A large number of miners in the South Wales dis- 
trict came out on strike against non-union men, all 
efforts to effect an arrangement having been abortive. 
There is a kind of understanding in many mining dis- 
tricts that non-union workers shall be struck against 
as opportunity offers. This is but the first strike of a 
series if trade and circumstances permit of action 
being taken. 





The Royal Commission on Labour have presented 
their first report, together with the evidence taken, 
and a précis thereof. The report gives the substance 
of the reference under which the Commission was con- 
stituted, and it then goes on to say that ‘‘ with a view 
of expediting the taking of evidence the Commission 
decided upon dividing itself into three committees, 
each of which should inquire into the facts concerning 
certain groups of trade, leaving questions of principle 
to be treated by the Commission as a whole.” Group A 
undertook the mining, iron and steel, engineering, 
hardware, shipbuilding, and cognate trades, Group 
undertook transport and agriculture, including rail- 
ways, canals, docks, shipping, and tramways. Group C 
the textile, clothing, chemical, building, and miscel- 
laneous trades. The minutes of evidence presented 
cover the whole body of the evidence taken at fifty 
sittings of the committees in 1891, during which 162 
witnesses were examined, The evidence is described 
as voluminous, certain digests being made in order to 
make the material accumulated easily accessible at 
any stage of the inquiry. The reportstates that ‘‘ the 
digests merely embody the opinions of the witnesses, 
and do not represent any conclusions of the Commis- 
sioners.” These digests consist of (1) a précis of the 
evidence of each witness, as far as possible in the 
actual words used by him ; (2) the abstracts contain 
all the evidence on certain points which appear to be 
of the greatest practical importance ; (3) the weekly 
analysis, intended to facilitate reference to the evidence 
taken and which will eventually form the index ; (4) 
a glossary of technica] terms used by the witnesses. 
The Commissioners further state that as the inquiry 
into the conditions of the employment of women and 
of agricultural labourers appeared to them to present 
special difficulties, assistant commissioners have been 
employed to investigate these questions locally. The 
evidence taken this year is not included in the first 
report thus presented. It is apparent that no further 
report will be issued this side of the general election. 
Thus we have another pile of blue-books added to the 
reports of the Select Committee on Sweating, travers- 
ing much of the same ground, and equally inaccessible 
to the general public. 





The arrangement for the ‘‘May-day demonstra- 
tions ” in London are evoking a good deal of feeling in 
various quarters, the opposition as to methods being 
nearly as fierce as that evoked in a great strike. The 
London Trades Council is regarded as the proper body 
to conduct the demonstration, but the Kight Hours 
Committee claim the prior right. Itis.a question of 
precedence. 





THE JAPANESE NAvy.—Japan is building a naval steel 
factory for the manufacture of armour-plates, for which 
375,0007. will be uired. The want of a sufficient 
supply of good quality iron ore in Japan has been 
strongly urged by the opponents of the scheme, but the 
_ wish of the nobility to make the empire indepen- 

ent of foreign manufacturers, in case of war, has caused 
this objection to be overridden. Japan proposes to build 
another cruiser in addition to eight men-of-war building 
under a contract with firms in France. 





BELGIAN METALS AND MINERALS.—Official returns for 
1891 show that the output of coals from the 130 
mines in Belgium was 19,865,345 tons, half a million tons 
or 2.5 per cent. of a decrease on the previous year, while 
stocks have increased to 568,826 tons, 45.5 per cent. more 
than a year ago. This would indicate a lesser demand for 
industrial = and the pig iron production has been 
considerably less. Foundry iron totalled 65,436 tons, 
4.8 per cent. of a decrease; forge iron 437,182 tons, 
17 per cent. less; Bessemer iron 185,438 tons, a decrease 
equal to about 34 percent. The total is therefore 688,056 
tons, about 100,000 tons less than in the previous year. 
Finished iron products made up 503,082 tons, a decrease 
of 11.300 tons = 2.14 per cent. Steel ingots totalled 
243,729 tons, about 9.7 per cent. of a decrease, while 
finished steel totalled 213,517 tons, accounting for the 





whole of the decrease in ingots: 
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THE TRADE RELATIONS OF ENGLAND 
AND AMERICA.* 
By Rosert McCormick. 


_ In preparing the address which I am about to deliver 
in response to theinvitation with which you have honoured 
me, it has been my endeavour not to forget that Iam a 
member of this Society, as well as the representative of 
he World’s Columbian Exposition. I have read some- 
where—I think in an article in Lippincott’s Magazine 
—that ‘‘ we (meaning Americans) are very critical of the 
foreigner, and we are very conceited about ourselves. In 
this we are not peculiar. Love of country walks hand in 
hand with prejudice. Where such does not exist the 
passion is apt to be wavering and wan. Nevertheless it 
is well now and then to inverse the lens of criticism, 
shorten the focus and turn it upon ourselves. No one can 
for a moment doubt, of course, that we are worth more 
than anybody else, but it isa healthy process for eve’ 
kind of truth to be put occasionally upon the defensive.” 
Not only is this true of Americans but it is true of every 
nation on earth, and the process above recommended is 
equally as good for others as for Americans. It is also 
important that we do justice to others and not form our 
opinions of them upon limited knowledge or select isolated 
actions as a foundation for our conception of their 
character. 

Beginning with ‘‘No good can come out of Nazareth,” 
and coming on down through the ‘‘ heathen of the Jews,” 
“‘the barbarian of the Greeks,” ‘* Greek faith,” “per: 
fidious Albion,” “‘rascally Dutch,” ‘‘ British greed,” ‘‘a 
nation of re ** Turkish horrors,” “ Russian 
barbarities,” ‘‘ Bulgarian atrocities,” ‘‘German infi- 
delity,” ‘‘ French morals,” to Mark Tapley’s ‘‘ American 
Eagle,” and ‘* Despotism, anarchy and corruption in the 
United States of America,” and the ‘ Brand of Cain in 
the Great Republic,” the last two named being the titles 
of rather recent articles in English magazines of good 
repute. Prejudice, the child of ignorance, has thrown 
these upon a screen as the prominent if not the ogre 
characteristics, negative or positive, of the place an 
nations to which they have respectively been applied. 
Pride, self-conceit, self-interest—oftentimes a false con- 
ception of self-interest— too often lead to a false judg- 
ment of men and things, and this is the ‘‘pride that 
leadeth to destruction.” Do not think that I am goin 
to read you a homily on the virtue of humility or preac 
you a sermon on its converse—the sin of pride. I only 
wish in the beginning to ask you to hear what I have to 
say, with your judgment free so far as humanly ible, 
from the influence of traditions, which ofttimes beclouds 
the facts of history, as well as for the time being at least, 
free from your own conception right or wrong, of the 
interests which it is your right and duty to uphold and 
tyre in such manner nite such means as may seem 

t to you, according to others the same right and 
recognising for them the same duty. 

The trade relations between the United States and 
Great Britain—the subject upon which, at the request of 
your secretary, I have undertaken to read a paper— 
cannot be properly understood unless we go back at least 
two hundred years, and consider the events which gave 
birth to and fostered England’s commercial supremacy 
throughout the world, and the great mechanical innova- 
tions which developed this supremacy to its splendid 
magnitude. If there were time and this the proper 
oceasion, it would be interesting to begin with that early 
prototype of England, Pheenicia “ the smallest and yet 
the richest nation of antiquity, whose ships and sailors 
were the finest in the ancient world,” and follow westward 
the rising sun of commerce as its bright rays illumined 
and enriched in turn Carthage, Greece, and Rome to its 
eclipse in the dismemberment of the Roman Empire; and 
then with its returning light in the Middle Ages, wit- 
ness the signing of the first treaty of commerce, 
796 A.D., between Charlemagne and Offa, King of Mercia, 
by which document the former granted his protection to 
English traders from that district; showing that you 
were already sowing the seed of future a and 
future commercial supremacy; on through the up- 
building of Venice (upon a site as impossible for a 
city as that of Chicago was pronounced to be by a 
United States Government official) with salt and fish as 
her only articles of export, but made the great entrepét 
of trade between the continent of Europe and the East, 
securing by treaty the exclusive right of selling the 
mineral salt of Hungary and Croatia—an effort at mono- 
poly, then as now, being the order of the day—and becom- 
ing, like England later on, the great carrier of the world, 
employing a commercial fleet of 3000 merchant vessels.of 
from 10 to 100 tons burden, and in addition 40 warships 
carrying 100 men, a prototype in miniature indeed, of 
the England of to-day, of which Ps are so justly proud. 
Genoa and Milan also had their day, and then the fralian 
cities, whose commercial wealth had brought them 
political independence, succumbed to internal dissensions, 
the discoverv of the sea route to India contributing to 
their fall. Were there time I would like to dwell upon 
the history of the Hanseatic League, with its ‘‘ factories ” 
or branches at Novgorod, Bergen, Bruges, and London. 
The last named was abolished after frequent attacks upon 
it by London mobs in 1597. ‘‘ Our own merchants,” says 
an English authority, “‘ had become too strong to brook 
a foreign rival in their midst.” Its primary object was 
to afford mutual protection to the cities composing it 
against the Continental piracy that had infested the Ger- 
man and Baltic Seas ever since the coming of the North- 
men. 

The work which it did for the improvement of medieval 
society, the growth of industry and the development of 





* Read before the Society of Arts, 








commerce, entitle it to more than a passing notice in the 
history of civilisation. Having played its part it disap- 
peared as the foundation stone is buried beneath the 
classic pile which attracts and rivets our admiring gaze. 
In the same way rose and fell the Confederation of the 
Rhine and the Swabian Confederation. If we glance at 
amap of Europe in the Middle Ages, says an authority, 
‘*we shall find that by far the greatest centres of manu- 
facture were in the north-western corner of the Continent 
—the portion now occupied by Belgium, part of Holland, 
and a small part of the north of France. Linen and 
woollen fabrics were chiefly made there. The eastern 
counties of England, especially Norfolk and its great 
centre Norwich, and the western counties of Wiltshire 
and Somerset, also made a good deal of woollen cloth. 
The main branch of manufacture in the south of Europe 
was that of silk, which was made in the north-east corner 
of Spain in the district round about Barcelona; in 
France, round about the great centre of Lyons; but more 
than anywhere else in Italy, round Genoa, Milan, Venice, 
Florence, and Naples. he raw wool for making cloths 
of all kinds was sent to Flanders from two main sources 
—England and Spain ; but English wool was superior to 
Spanish for fine cloths, and, moreover, in most cloths 
Spanish wool required to be mingled with English before 
it could be worked up.” England and Spain then provided 
the raw material, and Flanders did the manufacturing 

rt of the woollen cloth trade. Wool, indeed, in the 

iddle Ages was the basis of England’s wealth, and paid 
for many of her wars. 

In the tenth and eleventh centuries the Counts of 
Flanders were wise enough to promote actively the wel- 
fare of their subjects and the growth of industry ; and it 
was from this time that the country became famous 
throughout Europe for the weaving and fulling of cloth. 
‘Arras, Cassel, Tournai, Valenciennes, St. Omer, 
Rousselaere, Courtrai, Yprés, Lille, Ghent, and Bruges, 
all became famous and prosperous cities, the four last- 
named leading the rest, and having each of them as po! 
as 40,000 looms constantly at work, largely supplied wit 
woolfrom England. The city of Ghent had, in 1400, 
80,000 men capable of bearing arms, the weavers alone 
furnishing 20,000.” Bruges, with its canal to the sea, was 
practically a port until the canal was blocked up by 
Maximilian of Germany in 1482, when Antwerp came 
to the fore, being a port of great importance, and comin 
in for a large share of the commerce with India, aroun 
the Cape, and later on with the New World, the dis- 
covery of which with all that it signifies, we will cele- 
brate at Chicago in 1893. With its rich neighbours 
Antwerp fell a prey to the persecution of the Spaniards, 
being twice sacked by them, and London stepped into 
the proud position of the great emporium of the western 
world, pod re held it now for about three centuries. 
And this brings us across the Channel and within the con- 
fines of the “tight little island ” whose place to-day in 
the world of commerce with its sun nearly at the meridian 
should make her take rank with the “‘seven wonders” 
and in comparison dwarf to pigmies the giants of earlier 


days. 

x Although England is now agreat commercial nation, 
she by no means occupied such a position in the Middle 
Ages. Her manufactures were far outshone by those of 
Flanders and the Italian cities ; her commerce was almost 
insignificant — with that carried on by the mighty 
merchants of the Hansa, or by the enterprising traders of 
Genoa and Venice; nor did England begin to gain the 
ae maritime and commercial position which she now 

olds till the reign of Elizabeth (1559-1603) shortly after 
the Reformation and the discovery of the New World and 
of the new route to the East Indies. Trade and com- 
merce had been probably more than flourishing in Eng- 
land under the Romans, and it is interesting to note 
corn, or as we should say in the United States, grain, 
was an important article of export, for in 359 (according 
to the historian Zosenius) 800 vessels were sent from 
Britain with corn to succour the Roman colonies on the 
Rhine, which had been plundered. But the poy 4 of 
pm commerce remains almost a blank until the days 
of Alfred, who encouraged trade by cultivating relations 
with foreign princes, sending embassies as far as India, 
and also in 887 founded the English Navy. Athel- 
ston, following in the footsteps of Alfred, encouraged 
foreign trade by issuing a decree that ‘ every merchant 
who fared thrice over the sea with a ship and cargo of 
his own should be worthy of thane right, i.¢., should 
rank as a nobleman, and when we come tu the reign of 
Ethelred IT. (979-1016) we find mention of a law regulat- 
ing the tolls on ships putting in at the harbour of 
Billingsgate, which was even then a fish market; of trad- 
ing vessels coming from Flanders, Normandy, and of 
German merchants, called the Emperor’s men, who were 
allowed to trade in London. Finally as the country 
became more settled, wool was exported in ever increasing 
quantities.’” 

From this page in your history ever which we are now 
glancing, we see that England at this time stood in the 
same relation to Flanders, as the United States held to 
England at the beginning of the present century, and for 
some years thereafter, that relation still existed to a 

eat extent. You were exporting raw material to 

landers, and taking back in exchange therefor the pro- 
duct of Flemish looms. Though Henry I. in 1110 endea- 
voured to encourage domestic textile manufacturers, by 
establishing a colony of Flemish weavers in Ross and 
Pembrokeshire, it was some centuries before you could 
make into fine cloths the wool which your flocks yielded. 
During the ‘‘ golden days of good Queen Bess, our com- 
petitors,” says Gibbins, the author of that excellent 

‘short work” ‘‘ History of Commerce in Europe,” from 
which I have frequently quoted as an English authority, 
‘*the Netherlands were severely crippled by the Spanish 
perseeutors. But England did not benefit merely by the 








cessation of their competition ; she received at the same 
time hundreds of Flemish immigrants, whose skill and 
capital greatly aided our home manufactures. Germany, 
also another competitor, was soon after utterly ruined 
and exhausted for a long period by the terrible Thirty 
Years’ War (1619-1648), and with Germany and the 
Netherlands laid low English manufacturers had little to 
fear. And at this very juncture the King of France, 
Louis XIV., did us an enormous service, oan his count 

an enormous loss, by driving out of his country the pic 

of his manufacturers and artisans, the Huguenots, or 
French Protestants, 50,000 of which came to England 
with a capital among them of 3,000,000/.” “ ‘All the 
nations of the earth were kept warm with the wool from 
England. The victories of Crecy and Agincourt were 
very brilliant, but they certainly never could have been 
gained unless England had had the means of putting a 
strong army in the field, and the means of doing this was 
provided 5 

In 1331, Edward III. invited John Kemp, of Flanders, 
and other weavers, dyers, and fullers to come over and 
settle in this country under his favour and protection, and 
then was the beginning of your manufacture and export 
of cloths, although it was along time before the export 
became at all important. So, too, foreign merchants 
taught you to undertake foreign trade ; foreign merchant 
fleets largely eens onan the carrying trade until early 
in the sixteenth century, the Merchant Adventurers’ Com- 
pany securing their charter in 1505, 

It would be needless for me to recount the struggle in 
India between the Portuguese, the French, the Dutch, 
and the a I will only remind you that the Portu- 

nese led the way, the Cape route having been discovered 

y Vasco de Gama four years after Columbus discovered 
America, though, as Sir George Birdwood tells us in his 
interesting hand-book to the British Indian Section at 
Paris in 1878, Necho had accomplished this voyage 
with a Pheenician fleet twenty-one centuries before. 
It was nearly one hundred years afterwards, in 
1582, that the first Englishman, Captain Stephens, 
sailed round the Cape to what is now your Indian Empire. 
It is interesting to mention here, to show the relative 
growth of your shipbuilding and commerce in 300 years, 
that ‘‘in 1593 a Portuguese ship of 1600 tons burden was 
captured, being the largest ship yet seen in England.” 

n the New World, the discovery of which we are now 
about to celebrate in Chicago, Spain had a complete 
monopoly until almost the end of the fifteenth century, 
the other European powers not seriously turning their 
attention in that direction. 

From this it will be seen that other nations were the 
ee in discovery and commerce, although it was left 

or the Anglo-Saxon to develop and secure the wealth 
which soil, mine, and forest would only yield to the 
talismanic combination of brain and brawn. Results 
have shown what race are the possessors of this combina- 
tion in the highest degree. Spain explored her new 
colonies in the west with only one object, the acquisition 
of gold and silver with a minimum amount of labour. 
We must leave unopened the history of the period inter- 
vening between the decline of Spanish power and the 
establishment of the English in the North American 
Continent, and the foundation of the colonies which after- 
ward became the thirteen original States, only mention- 
ing the fact that “ here, as in India, England was almost 
the last to enter upon a colonial career.” Toward the 
middle of the seventeenth century, England had taken 
rank as a manufacturing nation and was exporting in 
considerable quantities. manufactured articles, cloth 
mainly. Duringthe commonwealth also the sugar industry 
in the West Indies began to flourish and great fortunes 
were made out of it. But the carrying trade between the 
West Indies and America and England was still largely in 
the hands of the Dutch, and the English Government made 
an effort ‘“‘to remedy this state of things in a manner 
which demanded special attention,” says Gibbins, by the 
e of a law known as the Navigation Acts of 1651. 
hese Acts declared that no merchandise either of Asia, 
Africa, or America, except such as should be imported 
direct from its place of growth or manufacture in Europe, 
should be imported into England, Ireland, or Scotland, 
or the English Colonies except in English built ships. 
The ships must, moreover, belong to English subjects, be 
managed by English commanders, and have at least 
three-fourths of the crew Englishmen; and these laws 
continued in force until the present century, 1825. 

These Navigation Acts, says the English authority 
from which I am freely quoting, were a bold declaration 
of what afterwards became England’s avowed commercial 
policy, protection against foreign competition. In this 
connection and following out the line which I have laid 
down in my opening pages, I wish now to place before 
you briefly for your unprejudiced consideration, the 
aspect in which other nations have viewed England’s 
commercial policy down through the 340 years which have 
elapsed since the Navigation Acts were passed, these Acts 
remaining in force, as said above, as late as 1825. It is 
necessary forme to do this, as many of yourfellow-country- 
men, if not fellow-members of this Society, have been 
harsh, not to say severe and unjust in their criticisms of 
customs laws passed at Washington, whether wisely or 
unwisely it is not for me to say, in the interest of 
American industries, as viewed by the majority in Con- 
gress voting for them. Some of your fellow-countrymen, 
if not of your, I should say our fellow-members, forget in 
these criticisms that at Westminster your lawmakers 
have ever stood ready to protect, nay more to advance 
by heavy subsidies the interests of the commerce and 
industries of Great Britain, by legislative enactment. 
Listen then with patience to a little more history before 
I undertake to picture to you the future trade relations 
between Great Britain and the United States, 

Sir Donald Maekenzie Wallace has told you in his 
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** Russia” how England’s commercial policy is viewed in 
that country, in the following words: 

‘*Great Britain isat present in the position of a success- 
ful manufacturer who has outstrip his rivals, and has 
awakened amongst them a considerableamount of jealousy 
and envy. To justify these feelings a peculiar economic 
theory has been invented. England, it is said, has become, 
by her ‘ politique d’exploitation,’ the great bloodsucker of 
less advanced nations. Having no cause to fear competi- 
tion, she advocates the insidious principles of free trade, 
and deluges foreign countries with her manufactures to 
such an extent that native industries are inevitably over- 
whelmed. In the pride of their hearts the manufacturers 
and merchants of Manchester and London may exclaim 
—using the quaint old words of the poet Waller : 


‘Gold though the heaviest metal, hither swims ; 
Ours is the harvest where the Indians mow, 
We plough the deep, and reap where others sow.’ 


‘*Thus all nations pay tribute to England, but this 
cannot last for ever. The fallacies of free trade have been 
detected and exposed, and the nations have found, in the 
beneficent power of protection, a means of escape from 
British thraldom.”—So much for Russia. 

The same or similar views are widely held in the 
United States, and indorsed by many of our public men, 
irrespective of their opinions as to the wisdom of our 
tariff laws. 

Ina work published a few years ago, one of our leading 
statesmen said : 

‘To be entirely free, trade must encounter no obstruction 
in the way of tax, either upon export or import. In that 
sense no nation has ever enjoyed free trade. As contra- 
distinguished from the theory of protection, England has 
realised freedom of trade by taxing only that class of 
imports which meet no competition in home production, 
thus excluding all pretence of favour or advantage to any 
of her domestic industries. England came to this policy 
after having clogged and embarrassed trade for a long 
period by the most unreasonable and tyrannical restric- 
tions, ruthlessly enforced, without regard to the interests 
or even rights of others. She had more than four hundred 
Acts of Parliament regulating the tax on imports, under 
the designation of ‘ tonnage and aye of adjusted, as 
the phrase indicates, to heavy and light commodities. 
Beyond these she had a cumbersome system of laws regu- 
lating, and in many instances prohibiting, the exportation 
of articles which might teach to other nations the skill by 
which she had herself so marvellously prospered. 

**When by long experiment and oer magi effort Eng- 
land had carried her fabrics to perfection ; when by the 
large accumulation of wealth and the force of reserve 
capital, she could command facilities which poorer 
nations could not rival; when by the talent of her in- 
ventors, developed under the stimulus of large reward, 
she had surpassed all other countries in the magnitude 
and effectiveness of her machinery, she proclaimed free 
trade and persuasively urged it upon all lands with which 
she had commercial intercourse. Maintaining the most 
arbitrary and complicated system of protection so long as 
her statesmen considered that policy advantageous, she 
resorted to free trade only when she felt able to invade 
the domestic markets of other countries and undersell the 
fabrics produced by struggling artisans who were sus- 
tained by weaker capital and by less advanced skill. So 
long as there was any danger that her own marts might 
be invaded, and the products of her looms and forges 
undersold at home, she rigidly exeluded the competing 
fabric, and held her own market for her own wares. 

‘* England was, however, neither consistent or candid 

in her advocacy and establishment of free trade. She 
did not apply it to all departments of her enterprise, but 
only to those in which she felt confident that she could 
defy competition. Long after the triumph in free trade 
in manufactures, as proclaimed in 1846, England con- 
tinued to violate every principle of her own creed in the 
protection she extended to her navigation interests. She 
had nothing to fear from the United States in the domain 
of manufactures, and she therefore asked us to give her 
the unrestricted benefit of our markets in exchange for a 
similar privilege which she offered to us in her markets. 
But on the sea we were steadily gaining upon her, and in 
1850-55 were nearly equal to her in aggregate tonnage. 
We could build wooden vessels at less cost than England 
and our ships excelled hers inspeed. When steam began 
to compete with sail she saw her advantage. She could 
build engines at less cost than we, and when, soon after- 
ward, her shipbuilders begay to construct the entire 
steamer of iron, her advantages became evident to the 
whole world. 

‘*England was not content, however, with the supe- 
riority which these circumstances gave to her. She did 
not wait for her own theory of free trade to work out its 
legitimate results, but forthwith stimulated the growth 
of her steam marine by the most enormous bounties ever 
paid by any nation to any enterprise. To a single line 
of steamers running alternate weeks from Liverpool to 
Boston ard New York, she paid 900,000 dols. annually, 
and continued to pay at this extravagant rate for at least 
twenty years. In all channels of trade where steam 
could be employed she paid lavish subsidies and literally 
destroyed fair competition and created for herself a 
practical monopoly in the building of iron steamers, and 
a superior share in the ocean traffic of the world. But 
every step she took in the protection of her steam marine 
by the payment of bounty was in flat contradiction of 
the c which she was at the same time advocating in 
those departments of trade where she could conquer her 
competitors without bounty. 

«With her superiority in navigation attained and 
made secure through the instrumentality of subsidies, 
England could afford to withdraw them. Her ships no 
longer needed them. Thereupon with a promptness which 








would be amusing if it did not have so serious a side for 
America, she proceeded to inveigh through all her organs 
of public opinion against the discarded and condemned 
policy of granting subsidies to ocean steamers, Her 
course, in effect, is an exact repetition of that in regard to 
protection of manufactures, but asit is exhibited before a 
new generation, the inconsistency is not so readily 
Pa pe Page nor so keenly appreciated as it should be on 
this side of the Atlantic. Even now there is good reason 
for believing that many lines of English steamers in their 
effort to seize the trade to the exclusion of rivals, are 
paid such extravagant rates for the carrying of letters, as 
practically to amount toa bounty, thus confirming to the 
present day (1884) the fact that no nation has ever been 
so ety and so jealously protective in her policy 
as England so long as the stimulus of protection is 
needed to give her the command of trade. hat is true 
of England is true in greater or less degree of all other 
European nations. They have each in turn regulated the 
adoption of free trade by the ratio of their progress 
towards the point where they could overcome competition. 
In all those departments of trade where competition 
could overcome them, they have been quick to interpose 
protective measures for the benefit of their own people.” 

That the above views are not held by foreigners alone 
is shown by an article which ny in your own Pall 
Mall Gozette, a representative of high class journalism in 
Great Britain, on June 9 of last year. The same article 

ives reasons which are well known to many and which 
have seen stated elsewhere for the decline in certain 
lines of British exports. 

* The fact that Bombay yarn is supplanting the Man- 
chester article in China was pointed out by the Director 
of Imperial Maritime Customs four or five years ago. It 
was found that the Bombay yarn, woven into cloth, had 
more durable qualities—so it may poonee be said that 
Manchester millowners have only themselves to thank 
for the diminished demand for their goods in this part of 
the world. They did not give the Chinaman the kind of 
yarn he wanted. The history of cotton milling in India 
1s curious in many ways. When the East India Company 
first traded in the Eastern Seas, Indian cotton fabrics 
were without a rival in European markets. The beauti- 
ful muslins of Dacca, which were famous when Baby- 
lonian and Assyrian kings ruled Western Asia, were 
among the wares first brought to England by theold East 
India Company. In 1787, acording to Sir George Bird- 
wood, the value of the imports of these muslins into 
England was estimated at 30 lakhs of rupees, say 
300,000/. But the invention of the mule jenny in 
England was presently followed by a a for the protec- 
tion of the British manufacturer. A heavy duty was 
3 on all Indian cotton goods, and the manufacture 
of Dacca muslins was killed. But India was to have its 
revenge. In 1857, the year of the mutinies, the first 
steam loom mill was opened in Bombay. In 1878 there 
were 58 cotton mills at workin India. In 1890 there were 
114 mills with nearly 3,000,000 spindles. And Indian 
cotton goods, as we have seen, compete with English 
manufactures in the markets of China, Africa, and 
Western Asia. Nor is it easy to see where the develop- 
ment of this industry will stop. Labour is cheap—the 
staple is grown on the spot—and the native capitalist is 
just as keen as any Englishman to push his wares. He 
cannot, of course, compete as yet with his Englivh rivals 
in the manufacture of the higher kinds of cotton goods, 
and the ‘shortness’ of the Indian fibre is still a great 
difficulty ; but the limit of production, both in —_ 
and quantity, is very far from being attained, and Englis 
cotton goods must in the future yield still more to the 
Indian article.” Your own Carlyle said that ‘‘ Free 
trade was the most intense nonsense that ever provoked 
human patience. The people of Australia were quite 
right to protect their industries and teach their youn 
men trades in complete disregard of parliamentary an 
platform palaver. No nation ever got manufactures in 
" other way.” 

‘rom the passage of the Navigation Acts down to the 
close of the last century you will find on your statute books 
every phase of —— legislation which the mind of man 
could devise ; home manufactures were forbidden in the 
American colonies ; their woollen industry was suppressed 
in 1719, all iron manufactures were forbidden} even 
colonial hatters were not allowed to send hats from one 
colony to another. Perhaps it was at this time that he 
was driven into such a state of mind that ‘‘mad as a 
hatter” became a provert. Lord Chatham said in a 
speech in Parliament, that ‘‘the British colonist of North 
America had no right to manufacture a nail for a horse- 
shoe.” But the end of the eighteenth century brought 
with it not only the independence of the United States, 
and a political revolution in France, but also an indus- 
trial revolution in England, little, if at all, less far-reach- 
ing in its results than the other two events which will for 
ever hold such a prominent place in the history of the 
world ; though no great national monuments have been 
raised to the men whose genius worked this peaceful 
revolution and gave to the world the steam engine, the 
spindles and the loom which placed the most comfortable 

othing within reach of the poorest and at the same time 
laid a large section of the foundation of English wealth 
and, political as well as commercial, greatness. It was 
these inventions which enabled England to clothe the 
nations of Europe at large profit to herself, while the 
latter were ane in destructive wars. 

Some idea of the industrial revolution brought about by 
these inventions, and of the power of the enormous engine 
which they placed in England’s hands for crushing out all 
competition in the struggle for commercial supremacy 
may be arrived at from a statement made by Edwar 
Baines, Jun., in his “‘ History of the Cotton Manufac- 
tures,” published in 1835, that ‘‘ the 150,000 workmen in 
the spinning mills produced as much yarn as 40,000,000 





—more than the whole present population of the United 
Kingdom—could with the one-thread wheels. A spinner 
produced as much in a day as he produced in a year in 
the last century; one man and one boy print as many 
goods as a hundred men and a hundred boys could have 
printed formerly.” Notwithstanding the enormous ad- 
vantage which the wonderful invention above alluded to 
gave England, the manufacturers sought and obtained 
protection obtained _— foreign competition, which 
protection lasted until other advantages more than com- 
pensated for its abolition, making it, in fact, to his ad- 
van . And so if we follow the history of your customs 
tariff down to the final repeal of the Corn Laws, 1846-49, 
we will find that even the passage of this Act of 
repeal, which was heralded abroad as a great triumph 
of a by Cobden and his followers, was not 
entirely due to the faith of the majority who voted 
for it in the economic theory which was preached as a new 
gospel for suffering humanity. Confirming the above 
statement, the never-failing Gibbins says, ‘‘ It is curious 
to note how the Factory Acts were passed in the first in- 
stance. These Acts all showed the steady advance of 
the principle of State interference with labour, a doctrine 
most distasteful to the old Ricardian school of econo- 
mists, even when that interference was made in the in- 
terests of the g” bene and moral well-being, not only of 
the industrial classes, but of the community at large. 
Hence the economists aided the manufacturers of the day 
in opposing these Acts to the utmost of their power, and 
the laws passed were due to the action of the Tories and 
the landowners; but the millowners had their_revenge 
afterward when they helped to repeal the Corn Laws in 
— of the protest of the landlords who did not mind 
the workmen having shorter hours at other people’s ex- 
pense, but objected to their having cheaper bread at their 
own.’ 

So many and so severe have been the criticisms upon 
the tariff legislation of the United States—termed hostile 
to England by some of its critics—both in your news- 

apers and in some instances in the correspondence of 

nglish manufacturers who have been invited to be ex- 
hibitors at Chicago in 1893, that it seemed necessary to 
me at the risk of wearying you to hold up before you the 
reverse side of the picture, England’s free trade policy as 
viewed by us in the United States, with some of the facts 
in history upon which that view is founded. Once more 
Isay without expressing any opinion myself upon the 
right or wrong or expediency of either policy. 

Whenever and wherever in England the coming Expo- 
sition has been discussed, whether in the drawing-room 
or the counting-room, in the correspondence of your 
secretary with those who are in a position to best repre- 
sent Great Britain and Ireland, the McKinley tariff has 
been brought forward as an impassable obstacle, and as 2. 
piece of political legislation absolutely without precedent, 
and hostility to England has been proclaimed by many 
as the motive behind it, but the absurdity of this view 
is now seen by the intelligent observer of events who has 
a knowledge of your own commercial history. Self- 
interest is the motive for such Jegislation, and when in- 
telligently and properly directed, a worthy motive, which 
enters into every action of individuals and nations, 
never absent in the case of the latter. 

During all of the period the history of which I have 
— and as briefly as possible reviewed, down to and 
including the passage of the Corn Laws, this was the con- 
trolling motive of your Parliament at Westminster, and 
it is national self-interest, as understood by its members, 
which govern the Congress of the United States at 
Washington. As to the wisdom or right displayed in 
any Act at either place, I have expressed no opinion, I 
would have failed in my duty to you and to the interests 
which I represent, had Ileft unnoticed on this occasion, 
the criticisms, private and public, which have been freely 
expressed of our own recent tariff legislation, and the 
way I have treated the subject was the only cne open to 
me. Probably I would not have given this part of my 
paper somuch space, or devoted so much time to ——~ 
the above facts before ‘you, had your secretary not aske 
me to read a paper on the McKinley tariff, which he 
recognised himself on a word from me, as hardly appro- 
priate for me in my official capacity. 


(To be continued.) 





IRRIGATION IN Ecypt.—At the date of a recent official 
report, Egypt had 565,744 acres of irrigated land under 
cultivation, or about 8840 square miles. The irrigated 
lands extend along the Nile for a distance of 525 miles. 
The revenue derived by the Egyptian Government in 
1890 from water tax and rented lands was 5,084,547/. 
The population of the irrigated districts is returned at 
5,879,431. 





FRENCH IRON AND STEEL InDusTRIES.—A bulletin of 
the British Iron Trade Association gives the production 
of pig iron in France as 1,919,185 tons, a decrease of only 
2} percent. Of the total three-fourths were forge iron. 
Puddled iron made up 811,621 tons, 1.7 per cent. of a de- 
crease; and nearly three-fourths were conve into 
merchant iron and 102,964 tons into plates. Steel ingots 
made total 725,290 tons, 8000 tons more than in the pre- 
vious year. The Bessemer process steel shows an increase 
of 30,000 tons to 461,104 tons, while by the Siemens- 
Martin process there is a decrease of 25,000 to 226,907 
tons. Other kinds of steel show a slight increase. Of 
the total steel a ter quantity was converted into 


rails, 194,162 tons, increase about 10 per cent., merchant 
steel 298,551 tons, increase 3.6 per cent., steel plates, 
111,754 tons, increase about 5 per cent. 
in each case are metrical tons=2204.6 Ib, 


The tons given 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888, 


The number of views given in the t is stated 
in each case or the oviees Fie oe ek a 
Specification is not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
— of so 1 may be obtained at 38, Cursitor-street, 
—~ nt price pa eased? (4, L. La Eon 
amou’ a , addr ‘o H. mR LACK, Esq. 
The date of the advertisement of the 


——— may at any time within two 

the advertisement of the acceptance of a complete specification, 

give notice at the Patent Oftice of opposition to the grant of & 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


7212. S. Alley and J. A. MacLellan, Renfrew. 
Steam Steering Machinery. [8d. 4 Figs.] April 27, 
1891.—This invention has for its object the construction of steam 
steering machinery so that it will be very compact. The rudder 
is acted on by chains A moved by means of a grooved pulley B, 
placed horizontally with its axis C vertical. The pulley B is 
placed in a casing D havirg a cover E forming the baseplate of 
the steam engine, and is driven by means of a pinion F gearing 
with internal teeth G on the pulley, the pinion being on the lower 
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end of a vertical shaft J projecting down through the baseplate 
cover E. On the upper part of the shaft J is a wormwheel K acted 
on by a worm on a horizontal crankshaft M carried in bearings on 
the baseplate and driven from a pair of horizontal cylinders placed 
one on each side. A clutch Q is arranged to allow the wormwheel 
to be put out of gear when steam power is not available; and the 
shaft J has a screw sleeve Rin connection with a shaft S turned 
by the handing wheel to move the controlling valve V to its 
middle neutral position as the engine moves the rudder to any 
desired place. (Accepted March 2, 1892). 


ELECTRICAL APPARATUS. 

7331. C. D. Abel, London. (Société Générale des Télé- 
phones (Réseaux Téléphoniques et Construction Electriques), 
Paris.) Telephonic Apparatus of the Ader System. 
(8d. 5 Figs.) April 28, 1891.—This invention relates to tele- 
phonic apparatus of the Ader system, and comprises a box-sha 
transmitter with a cover opening on hinges and carrying the 
vibrating tympan, to the middle of which are attached two 
pieces of carbon; one made with a projecting hook-shaped end 
that extends over the end of the other piece. The two opposite 
faces of these pieces are sloped so as to present a V-shaped space 
between them, into which is placed one end of a third piece of 
carbon in order to make contact with each face. Two pieces of 
carbon C, Cl! are fixed ona vertical vibrating tympan M, and 
are formed at the point where they are opposite each other with 
inclined faces to present a\/-shaped space between them, in which 
is placed a third piece of carbon B so as to make contact with the 
two pieces. The piece B is made as two separate contact pieces, 
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each extending parallel to the vibrating tympan M and being 
pivoted at T near the middle of its length toa vertical bar U, the 
ends of which are fixed to the framing of the door. The pivots T 
are nearer the outer end than the inner end thereof, conse- 
quently the pieces B bear with a oe amount of weight 
upon the inclined surfaces of C, Cl. The second carbon contact 
Bis electrically connected to the one joined to the battery circuit 
by a wire f connecting the two supports U together. In order to 
prevent the effects produced by the currents of the line in passing 
through, actuating the local receiver, there are arranged locally 
secondary circuits ; the induction coil having two induced cir- 
cuits Land N, the former of which is connected to one of the 
induced circuits of the induction coil, through one of the coils of 
the receiver and hence into the line, the circuit N, com id of 
the second induced circuit of the induction coil and of the second 








coil of the receivers, remaining local and not communicating with 
theline. (Accepted March 2, 1892). 


965. H. H. Leigh, London. (J. B. Gardiner, Nyack, 
New York, U.S.A.) Therapeutic Magneto- Electric 
es. (8d. 4 Figs.) January 20, 1891.—This invention 

has reference to machines which comprise a resisting pull 
adapted to be moved in one direction, and then returned to its 
first position by the means which occasioned the original re- 
sistance tothe muscular effort of the operator ; a magneto-electric 
mechanism and means which cause it to be actuated by the reci- 
procation of the resisting pull; and hear pa f the magueto-electric 
currents thus g ted are conducted and transmitted through 
the pull to the person of the operator. The main shaft A is 
journalled in bearings on the supporting base B, and carries 
thereon the armature C provided with induction coils. On the 
shaft A are ratchets E by which it is actuated when moved in 
one way, and allowed to remain at rest in the opposite direction. 
To the pulleys G are fastened the pulls H and handles H!, and 
when either of these is operated, the proper actuation of the 














shaft A will be caused, a plete independ of the generating 
mechanism secured, and a current obtained whichever handle is 
worked. The pulleys G are carried on short shafts G! borne in 
supports G1! attached to the base B, a spring H1), fastened at one 
end to the shaft, and at the other to the inside of the pulley G, 
being provided in order to return the pulley and pull to their 
normal positions (Fig. 2). The current which passes through 
the person of the operator starts at the right shaft A, spring 
brush K, stand G" to shaft G', thence to spring H", and to a wire 
in pull H to handle H', through the person to the other handle 
H!, through the pull to spring H"!, and back by shaft G1, stand 
G" to brush J1! playing on ring J, and then through the coils to 
the starting point. When the keeper L isin its highest position 
and against the shaft A, an electric short circuit can be created 
which completely cuts off the current from the person of the 
operator, and permits it to be used asa simple exercising machine 
without obtaining any electrical effect. (Accepted March 4, 1892). 


GUNS, &c. 

212. H.H. Lake, London. (D. A. G. Grusonwerk, Mag- 
deburg, Buchau, Germany.) Embrasure Joint for Gun 
Carriage or Mountings. (8d. 3 Figs.] January 5, 1891,— 
This invention relates to a joint for tightly closing the space be- 
tween the gun and the edge of the embrasure in minimum-em- 
brasure gun carriages ; the joint operating like a stuffing-box and 
effectually preventing the entrance through the embrasure of the 
—_ gases which issue from the muzzle of the gun at a ver 

igh pressure. The gun Ais provided with a collar A! which is 
externally of spherical form, the centre of the sphere coinciding 
with the point of intersection of the virtual axes for the vertical 
elevation and the training of the gun. The embrasure B! in the 
armour plate B is bored out cylindrically at the inner side to form 
a stuffing-box, in which a gland C is fitted, this gland being 
secured and adjusted by means of screws Dand nuts D'. The 
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packing consists of a ring E, composed of two or more segments 
and made of soft metal, such as copper, and bored out spherically 
and fitted accurately upon the collar A!. The stuffing-box gland 
C is bored out conically at its forward end which bears tightly 
ory the packing ring E turned to a corresponding form. The 
gland is not tightly screwed down, but the parts are so adjusted 
that the pressure which causes the hermetic closing of the embra- 
eure is used only upon the firing of the gun, being automatically 
applied by the powder gases. The gland C is accurately fitted 
into the bore of the embrasure and is only tightened to such an 
extent that the - E acts as a bearing, not as a packing. When, 
however, a shot is fired, the powder gases under a high pressure 
pass at c into the space between the embrasure wall and the ring E 
and force the front of the latter directly against the spherical 
surface of the collar Al and at the same time into the hollow cone 
of the gland C. (Accepted August 12, 1891). 


MACHINE TOOLS, SHAFTING, &c. 


15,435. G. Smith and E. Smith, Thrapston, North- 
ampton. Shaft Couplings. (8d. 13 Figs.) September 11, 





1891.—The object of this invention is to provide a clamp oupling 
that will grip two shafts firmly and accurately when one is 
slightly smaller in diameter than the other. The two to 
be coupled are gripped separately by the parts C and D, which 
are drawn together at the ends, with the main body of the coup- 
ling on the open side, by means of bolts E, additional bolts 





being inserted at the opposite side to prevent elipping in case of 
fracture of the connecting strip d. The parts C and D have flanges 
H, similar to the centre flange G, and are connected together 
when set by a bolt I and distance piece J. (Accepted March 2, 


MINING AND METALLURGY. 


20,731. W. J. Bartsch, Dresden, Germany. Ore- 
Dressing Apparatus. [8d. 3 Figs.) November 28, 1891.— 
This invention relates to continuously working ore-dressing 
frames, and consists of a wooden table having its annular sur- 
face sloping downwards towards the circumference, and having 
fixed to its underside a channel iron which rests upon runners 
revolving on bearings secured to the foundation. To the 
bottom of this channel iron are the adjustable spring buffers 
which, when motion is imparted to the table, are compressed 
between stops fixed to the foundation, thereby taking up the 
elasticity of the spring h, which, when fully absorbed, gives to 
the table the necessary jogging movement. Upon the annular 
axis c the circular feed channel a, rose, wormwheel, and re- 
ceiver d, ds k, l, and m are mounted so as to freely revolve ; the 
receivers being coupled up to the axis and wormwheels respec- 
tively by means of rods. The material fed into the receptacle 
issues through the perforations bin a cone-shaped receptacle in 
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the circular feed channel, and flows slowly towards the peri- 
phery forming arc-shaped undulations as shown in dotted lines 
over the india-rubber surfaces resting on a wooden framework, and 
while passing along in this manner spreads out more and more, 
becoming in consequence shallower, flows slowly, and the useless 
slime leaves the dressing frame by the shaft d, which is two and 
a half times the length of the perforated channel b, the speci- 
fically heavier portion remaining on the frame for further treat- 
ment. The Jogging motion is produced by cams on the periphery 
of the frame ; the lift and strength of the forward motion dimi- 
nishing after passing the middle of the frame, and also in the 
opposite direction, the matter which is on the frame is in con- 
stant vibration, thelighter parts rise to the surface, whilst the 
heavier sink and adhere to the table, in consequence of which a 
very small loss of useful mineral is effected. By means of the 
jogging motion the axles otherwise needed, and the damage re- 
sulting therefrom, are totally avoided. (Accepted March 2, 1892). 

18,996. W. D. Lewis, Poentyentaa. Glamorgan, 
Hand Drilling Machine for Coal, &c. [8d. 10 Figs.) 
November 4, 1891.—This invention relates to a hand machine for 
drilling hard substances such as anthracite or bituminous coal, 
and which by its construction is capable of being employed in 
small spaces where other machines for a like purpose cannot be 
used. A pair of metal jaws A, Bare fulcrumed together by means 
of a cross-strap and brace a, b bolted to each, the front extremi- 
ties c, d being reduced so as to be capable of being inserted within 
a crevice in the material to be drilled. Upon the outer faces of 
ec and dare a number of sharp-pointed pins ¢, which enter the 
substance on either side and retain the apparatus in position. 
The jaws are of unequal length, the shorter half B being 
fulcrumed at about midway of its length and bent so that when 
either end is in touch with A, the opposite end is withdrawn 





therefrom. The end farthest from d is provided with a ring J, 
and a similar ring being formed in the stationary jaw A, through 
the two is passed a bolt having upon it a nut 7. The upper 
surface of the platform C has hinged to it two clamps Eand F 
in which are semicircular recesses, coinciding with similar 
recesses in C and collectively forming two circular apertures, 
when Eand F are closed upon C. Within one of these apertures 
is a duplex internally threaded boss consisting of two parts pro- 
vided with flanges between which is received the clamp E when 
this is shut down to hold the boss in position. ‘Ihe boss carries 
an externally threaded shaft G provided with longitudinal grooves 
and having upon it a mitre wheel H with a boss which occupies 
the other circular aperture. Upon the inner periphery of the 
mitre wheel H are two projections engaging with the grooves in 
the shaftG. The platform U also carries a transverse shaft J upon 








which is mounted a small wheel mitre in gear with H. (4 
March 2, 1892). . — 
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RAILWAY APPLIANCES. 


21,567. G. F. Redfern, London. (A. G. R. Kreitling 
and F, E. M. Kreitling, Marheimke 


tz, Berlin, Germany.) 
Regulating the Speed of Ra wer Rolling Stock, 
&c. (8d. 8 Figs.) December 9, 1891.—This invention relates 
to means for controlling the speed of railway rolling stock, The 
iston of the pump P is connected with one of the axles of the 
ocomotive, so that the pump by means of its suction and pressure 
valves withdraws fluid from the vessel G and transfers it to the 
pressure cylinder O, from the side of which passes a tube, whose 
capacity can be controlled by a screw valve A, and which passes 
back to the receiver G, so that the fluid d iven from the pres- 
sure cylinder by the eg P can return to the receiver which 
is situated beneath the bedplate of the cylinder O. If the 
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screw valve A be now set so that the quantity of fluid which 
is driven by the pump into the cylinder can escape through 
without pressure, the apparatus will work independently, but as 
soon as the prescribed limit of speed is reached and the activity 
of the pump thus increased, more fluid will be transferred to the 
cylinder O than can escape in the ‘same time through the screw 
valve, by which a hydraulic pressure will be brought to bear upon 
the piston, and thus operate the brake mechanism and lessen 
the speed of the engine. This decrease of speed produces a 
diminution of the activity of the pump which drives no more fluid 
into the cylinder than can escape without pressure through the 
valve A. The pressure upon the piston thus ceases, the spring 
F, which loads it, then presses it down again and the brake me- 
chanism is released. (Accepted March 2, 1892). 


8091. O. Imray, London. (M. M. Rotten, Schifoauer- 
damm, Berlin, Germany.) Fastenings and Supports of 
Railway Rails. (8d. 6 Figs.) May 11, 1891.—This inven- 
tion has reference to a construction of the sleepers and fish- 
plates of the permanent way of railways, whereby the latter also 
constitute the support for the rail, while, at the same time, they 
operate in conjunction with separate sleepers so as to auto- 
matically apply an increased grip to the rail when loaded, 
thereby relieving the fish joints of strain when the train is pass- 
ing over them. The fishplates L!, L?, which hold the rail in a 
suspended position, with its base away from the baseplate B, are 
formed angular with a vertical part fitting against the web of the 
rails S!, S?, between the head and the base and a horizontal part 
terminating in an inclined end face, so that the inclined end 
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faces of the two fishplates L', L*, form together a wedge which 
fits against the correspondingly inclined side faces of a trough- 
shaped sleeper B, so that on exerting a downward pressure on 
the horizontal limbs of the plates by means of screw bolts 83, 84, 
a wedging action is produced whereby their vertical limbs are 
pressed against the web of the rail independently of the pressure 
exerted by the ordinary bolts passing through the fishplates and 
rail. When the rail is loaded by a ing train, the downward 
pressure still further increases this wedging action, and con- 
sequently all the inward pressure of the vertical limbs of the fish- 
plates, so that the bolts will be relieved instead of having in- 
creased strain put upon them. The trough of the sleeper B is of 
such a depth that the base of the rail will always be out of contact 
with the bottom of the trough when loaded. (Accepted March 2, 


1892). 
MISCELLANEOUS. 

13,929. E. Boening, Yonkers, West Chester, New 
York, U.S.A. Valve Mechanism for Hydraulic 
Lifts. (8d. 10 Figs.) August 18, 1891.—This invention has re- 
ference to means for working the distributing valve which controls 
the inlet of the liquid from the accumulator to, and the exhaust 
from the cylinder in which the var-actuating piston works, The 
fluid is admitted to the cylinder A, when the main valve g is ratsed, 
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go that the cavities in it coincide with the ports of the passage t 
and the pipese and f. This communication is closed and the 
exhaust opened, to allow the piston to rise and the car to descend, 
when the main valve is shifted so that its cavity opens the port of 
pipe f to the exhaust passage connected by a pipe with the 
receiving tank for the liquid. A piston in a cylinder m works 
the valve by liquid from the accumulator admitted to and ex- 
hausted from the cylinder, the piston being connected directly 


main valve for moving the car upward and to return them from 
the upward position to the middle, and st>p and hold the car in 
its ascent, the valves at p and ¢t are used ceepectrey, and to shift 
the piston and valve from the middle position downward, and to 
return them from below upward and stop the car in its descent, 
the valves at s and gare used. To operate these valves from the 
car, a yertical shaft wis provided connected with a hand lever, 
the lower end of the shaft being confined in a step and carryin, 
anarm y having 4 friction roller on the free end, which, accord- 
ing to the direction in which the shaft isturned, opens one of the 
valves, the springs d! returning the valves to their normal posi- 
tions and closing them when relieved of the action of the arm y. 
To open the valv:s q and ¢t by the same shaft w andarm y they are 
placed so that th ir stems nearly converge in the apex of a 
triangle of which they form the two sides and in front of the end 
of the push-rod n!, whose other end is pivoted in a sliding box 
p! so as to vibrate laterally and having springs to return it to 
the normal position, the box being so placed that it will slide 
the push-rod forward to open one of the valves q, t, according to 
which stem it is directed against. A push-rod shifter is pro- 
vided, which being connected to the main valve is made to move 
up and down synchronously with it and is located in the vertical 
line of the free end of the push-rod and has reversed inc'ines. 
The piston / and the main valve quickly return to the centre 
position when either of the valves q ort is opened and the shifter 
also ; thereby releasing the opened valve from the push rod, and 
its spring A* closes it. Then when the shaft w and arm y are 
shifted to open one of the valves p or s for starting the car again, 
the push-rod carrying slide p! is released and its spring returns 
it to the normal position ready for operation again. (Accepted 
March 2, 1892). 


1461. 7. Bee , Bridgeport, Fairfield, Connecticut, 
U.S.A. Moulding Articles, (8d. 8 Fiys.) January 27, 
1891.—This invention has referencve to the moulding of articles 
from small pieces of amber, and has for its object to afford a very 
simple and effective method of solidifying the particles into a 
single homogeneous mass. At the outer ends of the beam G are 
suspended weights I, by which the pressure on the moulds is 
determined. The moulds A and box B are supported on top of a 
gas chamber J which rests upon the bracket D, while the 
beam is secured by the bolt H within the post itself. 
The pressure caused by the weights is not only constant, but the 
softening of the amber governs the operation of the pressure, for 
the latter is, at first, resisted by the hard particles, but as the 





amber softens by degrees the pressure will automatically cause 
the moulds to approach each other until the said particles are com- 
pressed into the desired shape, and when the moulds have been 
thus closed the particles will have been united in a homogeneous 
mass and the moulding will have been completed, whereupon the 
heating agent is removed and the amber allowed to cool under 
the pressure. When the amber forced out in the form of a fin 
between the edges of the moulds contracts during cooling the 
relieving of the pressure from the body of the moulded article will 
cause the pressure to bear wholly upon this fin, which will be 
bitten off and the mould allowed to follow up the vontracted 
article in order that it may become cool under pressure. (Accepted 
March 4, 1891). 

15,246. J. Marx, Bad-Nauheim, Germany. Rais- 
ing Water and other Liquids. (8d. 14 Figs.) September 
8, 1891.—This invention relates to an apparatus for raising water 
from deep wells, and for elevating liquids which act injuriously 
upon ordinary pumps, as the arrangement facilitates the employ- 
ment of non-corrosive materials in its construction. The drum a, 
which is caused to rotate by means of a toothed wheel d driven by 
a pinion c, supports an endless tube d, the lower part of which 
is anal in the water in the well e'; two pulleys g and h 

pees of guiding the elevating tube d 
to the mouth of the well and revolving on steel points in order 
to work with a minimum of friction. The flexible tube dis 
divided internally into a number of chambers by blocks re- 
tained in position by rivets; each chamber having an opening 
near one end for the admission and discharge of the liquid ; the 
distance between the openings and their area being regulated 
in accordance with the diameter of the tube so as to enable the 


being provided for the 








entrance of the liquid and the escape of the air to take place 
without difficulty. When rotary motion is imparted to the 
pulley a, the tube d travels in the direction of the arrows, the 
portion in the well becomes filled with water which is carried up 
to the level of the pulley, in passing over which the position of 
the chambers is inverted and their contents flow out into a collect- 
ing trough and from thence into areservoir n. Waste of water 
is prevented 7 inclosing the whole apparatus with sheets of zinc 
or providing the drum with a curved trough. To counteract the 
tendency of the tube d to carry a film of water back into the well, a 
frame covered with an elastic plate is provided. This plate, which 
is tilted, has a hole with slits in its periphery, and is of smaller 
diameter than the tube d, and is arranged above the opening 
in the trough through which the tube passes in its descent. 
hole being, by these means, enabled to fit closely around the 
tube, the film of liquid which would otherwise be carried back 
into the well is wiped off and caused to flow into the trough m. 
(Accepted February 24, 1892). 

13,183. E. Courtright, C. G. pevten, and F. C. 
Langley, Detroit, Wayne, Mi an, U.S.A. Fluid 
Pressure Motors and Pum (8d. 7 Figs.) August 4, 
1891.—This invention relates to the arrangement of a series of 


so as to slide in a direct line, thereby giving a double motion to 
each paddle and the whole working together as a motor power, 
or worked by some external force converting it into a pumping 
machine. When the paddle A is at its lower position and the 
water passing in above it, the paddle B will be pressed down- 
ward, the slides 4 moving in the grooves 13 and the end of the 
paddle B furthest from A turning down at the same time. This 
movement operates through the pitmans upon the cranks of 
the shaft and cogwheel 21. As B descends and oscillates, the 
water rushes through, acting not only to press it downwards, but 
also to oscillate the paddle C turning the erd which is con- 








nected to B downward until it reaches a horizontal position, and 
at the same time the paddle C moves downward in the groove, 
thus operating upon the main shaft of the wheel 211, While Cis 
descending the paddle B oscillates upon its journals, and turns 
the end of A which is connected to B upward, and when C has 
reached its horizontal position, A is tilted and is ready to 
begin, its upstroke being moved by the power of the water bodily 
in that direction acting through the pitmans and cranks upon the 
other shaft 3. The circular form of the upper and lower surfaces 
cf the paddles makes a comparatively water-tight joint as they 
turn in contact with the upper and lower walls of the trunk. 
(Accepted February 24, 1892). 


6675. J. Thompson, Bolton,Lancaster. Slubbing, 
Intermediate, and Roving Frames used in the 
Preparation of Fibrous terials for Spinning. 
(8d. 3 Figs.) April 18, 1891.—This invention relates to the 
construction of slubbing, intermediate, and roving frames used 
in the preparation of cotton, &c., its object being to dispense 
with the double cones and strap employed for the purpose of 
equalising the winding of the thread into bobbins. A single 
cone pulley a, the surface of which is formed with double the 
usual inclination, gears with a short movable friction wheel b 
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mounted on a long shaft c upon akey c! sliding in a groove in the 
face of the shaft, so that the wheel and shaft revolve together at 
the same time that the former can be moved along the shaft from 
one end of the cone to the other. This cone is mounted in fixed 
bearings in the frame h, and is driven by the toothed gearing g 
from the ‘‘ twist wheel,” and the shaft upon which the friction 
wheel slides is carried upon a spring frame supported on axles k 
at each end, and is balanced by a long bar J in such a way as to 
keep the friction wheel always pressed upwards in contact with 
the cone as it is moved along from end to end of the latter. 
(Accepted February 24, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 











A New Typr oF Carco VressEt.—A Newcastle firm of 
shipowners, Messrs. Peterson, Tate, and Co., have just 
concluded a contract with Messrs. W. Doxford and Sons, 
shipbuilders, Sunderland, for a cargo steamer on an 
entirely new principle. She is to carry 3200 tons on a 
draught of 18 ft., and will have a net register tonnage of 
only 1200 to 1250 tons. The design, which has recently 
been —— by the builders, is best described as a 
cross between the American whale-back and the ordinary 
cargo steamer. The patentees designate it the “ turret 
deck steamer.” Beginning at the water-line, the shell 
plating rounds off upwards and inwards until it reaches 
the level of the ordinary deck, above which it terminates 
in an upright turret running right fore and aft of the 
vessel. The stem and stern are of the usual type, the 
former being uprighs and the latter pray | the usual 
counter, but unlike the ordinary vessel the hull has no 
sheer, but runs fore and aft in a perfectly straight line. 
The plates forming the curved deck from the water-line 
to the turret are of the same strength and thickness as 
those of the hull, so that the entire skin of the ship is of 
equal strength. The turret deck averages rather more 
than a third of the beam of the vessel, and stands from 
11 ft. to 12 ft. above the water-line. The engines are 
placed aft, and so also are bridge and officers’ and engi- 
neers’ accommodation, so that from the engine-room bulk- 
head to the peak there is one continuous hold. The crew 
are housed, as usual, in the forecastle. A short mast is 
rigged forward. The advantages over the existing type 
of cai vessels are claimed to be as follows: The Lot 
possible deadweight carrying capacity on the smallest net 
register tonnage, resulting from the addition of the raised 
turret, and from the fact of there being no waste of s 
in the hull. The hatchways are very large and almost 
continuous throughout the length of the deck, making 
stowage a matter of great simplicity. The turret is in- 
tended to be utilised as a permanent self-feeder for grain 
and bulk cargoes, avoiding the necessity of erecting the 
temporary feeders required by Act of Parliament, and pre- 
venting the shifting of cargo in a seaway. The engines 
being aft the vessel is down by the stern, and her pro- 
peller consequently always immersed, while the trim of 
the ship is easily ted by the usual cellular bottom 
and a water tank fore and aft. Both the —— and 
scantlings have been accepted for classification by Lloyd’s 
and the Bureau Veritas, 








to the upper end of the rod of the valve. To raise the piston and 





paddles within a tube, each oscillating on a pivot, supported 
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MODERN UNITED STATES 
ARTILLERY.—No V. 
CARRIAGE FOR 3.2-1N. Gun, 1889 MopEL, 
(Fics. 123 to 134 ) 

In a previous article was described the success 
of the first steel gun built by the United States ; 
the question, however, of providing a suitable 
carriage was not as easily solved. The gun, of 
3.2-in. in calibre, built up of steel, was made 
according to designs based upon mathematical calcu- 
lations, and proved an instant success ; the car- 
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shock of recoil caused by the increase of the charge | 
and muzzle energy of the projectile. 

The necessity of an all-iron or steel carriage 
became urgent, and a carriage was built which has 
gradually developed into the veryserviceable mount- 
ing of the present day. The two cheeks were 


made of ;;-in. steel plate, stiffened by angle iron 
riveted to the inside edge, and also reinforced by 
a small plate between the axle and trunnions. The 
axle was of wrought iron and braced to the trail by 
rods, attached to the axle just inside of the wheel. 
The elevating device consisted of two screws, the 





factured in 1887, and which, on proving itself 
fully suitable, was adopted as the carriage for 
the 3.2-in. breech-loading steel field gun (Figs. 123 
to 139). 

The flasks (Fig. 127), shown in cross-section 
in the drawings, were forged into shape while 
hot, between cast-iron dies 8 ft. long, by one blow 
of a 15-ton hammer falling through a distance of 
6ft. The male die rests on the anvil, while the 
female die is bolted by heavy timbers to the head 
of the hammer. The plates, from which the flasks 
were to be formed, were heated to a white heat 
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WHEELS FOR 3.2-IN. FIELD GUN CARRIAGE, 


inner one working inside of the outer) 


one, which was hollow, and which worked 
inside of a nut pivoted to two brass sup- 
ports attached to the trail. 
of the elevating screw and between the 
cheeks was a tool-box. The brake was 
a straight bar of wood, supported by the 
trail parallel to the axle. At the ends 
were iron shoes which could be tightened 
on the wheels by means of clamps. The 
handspike was of iron, and when not in 
use folded back on the lid of the chest. 


developed several points of weakness and 


the axle was made was changed from 

















wrought iron to steel, and the cheeks 
were stiffened by flanging instead of by 





Fig 132. Section an Line A.B 


riveting on angle irons. Certain other 
dimensions were also altered to increase 
the strength. On account of the lack of 
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LIMBER FOR 3.2-IN. FIELD GUN, 


riage for the gun was the result of several years’ 
experiments. 

The advisability of using iron or steel in the 
field gun carrriage had long been recognised. 
1866 and 1867 experiments were made by Colonel 
Rodman and Colonel Benton. It was not, how- 
ever, until 1880 that the experiments were con- 
ducted systematically. At that time the 3-in. 
wrought-iron field gun, which was the field piece 
used during the Civil War, was being converted, as 
described in a previous article, into a breech-load- 
ing rifle. Its power was greatly increased, while 
the increase in weight was small. In its original 
form, a wooden carriage, built on the stock-trail 
‘system, proved to be sufticiently strong, but with 


In| 


the converted gun, it broke up, due to the greater | 





proper machinery at the foundry where 
the cheeks were made, the flanging had 
to be done by hand, and to this was 


veloped later. The axle still proved too 

weak. The initial shock of the recoil 

was too great for it to stand. The 
question of adopting some device similar to that 
used in the Englehardt and Gruson carriages 
was discussed, but it was decided that until it 
was shown that a simple axle could not be made 
strong and light enough, such devices should not 
be empluyed. It was acccordingly proposed to 
strengthen the axle by riveting above and below 
it two steel boiler plates of the form shown in 
Fig. 125. On trial it was found that the axle thus 
altered withstood the test of firing perfectly. The 
axle being thus determined upon, the question of 
putting the requisite strength in the other parts 
was solved with comparative ease, except the de- 
tails of the brake. A number of experiments led 
finally to the adoption of a brake, and also to other 
changes which were applied to the carriage manu- 


It was found on trial that this carriage | 


required alteration. The material of which | 
| dies under an ordinary drop hammer. The brackets 


attributed a certain weakness that de- | jy 





and placed on the male die, and held in place by 
four spring pins. The hammer was then allowed 


| to descend to the proper distance, and from that 
Just in rear 


point to fall fairly, and rest on the plate until the 
visible heat had disappeared. This one operation 
corrugates, flanges, and gives the form to the plates. 
The trail ends embraced by the trail plates and 
lunette are then finished by a former, and the 
flanges trued by means of a gas flame and hammer. 
The excess of metal on the flanges is first removed 


| by a grindstone, then by a milling machine, and 


finally fitted with a file. The lower flanges of the 
outer plates project inwardly, and serve to unite 
the brackets to the axle-plates (Fig. 125). 

The trunnion pieces and cap squares are forged in 


are further united by transoms, between two of 
which is the tool-box, for an oil can and necessary 
tools. In the trials of the various carriages no 
trail handspike stood the test as well as the wooden 
one. Even this did not hold out. To further 
strengthen it, the handspike, made of selected 
hickory. was sawed in. half lengthwise, and to 
replace the part sawed out, a piece of sheet steel. 
in. thick was laid between the halves and the 
whole bolted together and secured by bands by 
iron. 

The elevating screw was similar to the one de- 
scribed above, being a screw within a screw (Figs. 
123 and 124). The flasks being wide enough to 
allow the breech of the gun to descend between 
them, the crank operating the elevating screw was 
placed on the right side of the trail, so that, when 
using high angles of elevation, it could be as easily 
used as at any other time. 

The brake, as shown in Figs. 123 and 124, con- 
sists of a rod carrying, at one end, a shoe to go 
over the wheel, and Rerke the other end sur- 
rounded by a spiral spring contained within a tube 
This tube is keyed above the axle, and being eccen- 
tric the shoe can, when the brake is held vertically, 
pass over the tyre of the wheel. As the wheel 
revolves the brake tightens until finally the friction 
becomes so great that the revolution ceases and 
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the carriage slides. By running the piece to the 
front the brake is loosened. When not in use the 
brakes are held in a vertical position by being keyed 
to the guard rails of the seats, situated over the 
axle on either side of the piece. A short sponge 
and rammer are carried between the cheeks. 

A new brake has recently been tested, and having 
stood the test of 500 service charges will probably 
replace the one described above. It differs from 
the old one in the form of the spring, being a bow 
instead of a spiral spring; while the former did 
very well in firing, it was not adapted to use 
when travelling, since after descending a hill, 
it was necessary to halt in order to remove the 
brake. With the new bow spring this is not neces- 
sary. The spring lever operates a locking bolt in 
the end of the brake. This bolt has bearings in the 
brake on each side of a longitudinal mortise, and 
passes through a slot in the sliding tang of the 
hook, placed in this mortise. The part of the bolt 
embraced by the slot has two opposite rectangular 
grooves, and at the hook end the slot runs into a 
hole the size of the bolt, so that when in this hole 
and the grooves at right angles to the slot in the 
tang, the hook is locked. When turned with the 
groove parallel to the slot the hook can be drawn 
out until stopped by the other end of thetang. At 
the other end of the spring lever is a handle termi- 
nating in a fork, which embraces the brake-rod 
below the shoe. When the fork is over the brake- 
rod the hook is locked, and in this position the 
brake is ready for use. A quick pull will loosen 
the fork from the brake, and then being turned at 
right angles to the brake, the hook can be pulled 
out sufficiently to loosen the brake, and the shoe 
can be removed from the wheel without arresting 
the progress of the gun. 

The wheels used in the United States service are 
what are known as the Archibald wheels. The 
nave, as shown in Fig. 129, is in two parts, and is 
made of malleable cast iron. In case a spoke is 
broken the nave can readily be taken apart and a 
new spoke put in. The spokes are made of well-sea- 
soned hickory and shaped at the ends like voussoirs 
of an arch (Fig, 183). They are set in place by a 
powerful radial pressure, much greater than they 
will ever be called upon to bear in practice. A 
dish is also given to them to give stiffness to the 
wheel, (Fig. 134). The wheels are made interchang- 
able in the field service. 

In order to bring the working spoke in a vertical 
position a certain set was given to the axle in order 
to offset the dish of the wheel. This was found to 
give good results, and also by this set the mud was 
thrown clear of the piece. 


LIMBER FOR 3-1N. RiFi_e, Monet 1889, 
(Frias. 180 ro 136.) 


The limber has a steel axle and wheels of the 
same kind and size as the piece. Theaxles of both 
piece and limber are made tubular, thus giving a 
much greater strength for the same weight of 
metal. Experiments were made with steel chests 
for the limber, but it was found that to be as light 
as required for the service, the steel would not be 
thick enough to prevent the penetration of a rifle 
bullet, which would render it irreparable and non- 
waterproof. A wooden chest was therefore adopted 
and thoroughly ironed. 

The ammunition chest has three compartments. 

The two end ones for the projectile and the centre 
one for the cartridges, which are thus in a measure 
protected. Each limber carries 42 projectiles and 44 
cartridges. The chests are covered with heavy 
cotton duck, thoroughly saturated with raw linseed 
oil; they form a seat for three cannoneers. The 
one is limbered up by means of the usual pintle 
100k and secured by a key. The projectiles stand 
on their bases, and the chests are made just high 
enough to allow the lids to close. The chest is 
consequently a very low one and the projectiles 
and cartridges can readily be removed. The centre 
of gravity is also very low, and therefore the danger 
of overturning is reduced to a minimum. 

Under each end of the limber chest is a cylin- 
drical water-tight iron box for carrying unbroken 
boxes of friction primers and spare obturators. 

The caisson (Fig. 136) is constructed in a similar 
manner to the limber. It consists of a limber 
made interchangeable with the limber of the piece, 
and of a body which is limbered up in the same 
manner as the piece. The body carries two chests 
end one spare wheel. The chests are all inter- 
changeable and can be quickly shifted from one 








TABLE XIV.—Comparative TABLE OF FieELD AND Horse Batrery Guns AND EQutpMENT. 


















































Germany. | France. Austria. Italy. England. United States. Russia. 
Py | | | | ‘a wt | a 3 ae 
P So Fee ee ee ~ ies ad eet ics 0 tog st | @ 
Calibre of Guns and & £ | a & & & | £ £.| sx Rs ss pe 2S cal ee 
odel. Sa 5 es 2 8 S #18 3 | E Se 23 |e.el/Ssl 8 
io) os 4 : : : | =. 4 i) An an wh Bers | a 
ie - is s& & i es & o 8 | 3 coy | May } 
| > : > s : 5 S| 
s/s .(8.| ge | oe | a5] 25/8. | Se | 82 si|ps! s 
oo So FS cor Sm | ene; ss Es "00 :3 -_ 256 So a 
Se ok) OF Ce) oo | om | Oh | Oe ez £8 ‘3 | Sa | aa) SE 
2 2 o/| Om | Orn ma | O02 | Oa = = Cin A 5 
S72" \|371 4 = |S" le7"la>| am 139) 82 |s4/as| $8 
Weight of gun 7 -- 858 990 946 1166 | 658 | 1671 | 656 | 1082 784 830 829 1000 =—-1377 
»  carriagewithgun 1894 2079 2 2655 | 1681 | 2255 | 1527 | 2385 (*} 1760 | 1995 | 1887 | 2129! 2677 
» limber .. — .. 1440.3 1435.3 841.86, 1193.64 | 1247.4) 1388.3 826.6 1222.1 (*)_—-983.16| 1031.37 | 140.8 | 1483 | 1476.27 
” ammunition .. 555 | 666 4 555 478 | 616 | 450 582 626 573 735 363 545 566 
9 caisson .. «- 2896 | 3272 2665 3380 | 2881 | 3000 | 1916 | 3468 3141 2362 2349 | 3086 | 3086 | 3022 
ammunition .. 1244 | 1383 1383 1669 | 1407 | 1783 | 1120 | 1218 | 1087 1719 | 2204 | 1685 | 1635 | 1699 
Number of projectiles per | | 
gun.. a. +» 154) 1386 161 | 141} 152; 128] 142; 130) 110 200, £31 157 | 167 | 127 
Weight of shell + 11.2 15.44 1233, 17.5 9.5 14 | 9.35 | 148) 125 | 7.6 | 13.5 | 15.138 15.18) 27.5 
” shrapnel 12 (17.5 12.64 18 | 10.5 | 15.75; 9.25 | 14.74; 12.5 10.5 | 135 |15,22 15.22) 24.47 
, charge .. ../ 2.75! 83 3.8 4.18] 21/ 338/ 187] 1819) 40 | 1{| 375 3 | 4 
Number of projectiles car- | | 
ried on gun and limber.. 43 36 84 29 40 34 44 36 | 36 =| ~— (OBO 44 22 32 19 
Same on caisson .. o. 86 77 87 76} 112 94 | 102| 102 | 7 =| #150 132 90 90 | 54 
Initial velocity ft.-sec. 1325 1456 1607 1492 | 1886 1469 | 1381 | 1489 1720 | 1232 | 1756 | 1350 | 1450 | 1550 
Ranges ene ee --| 6196 6557 7655 7535 | 5000 5000 | 3543 | 3500 7930 3972 | 6500 | 7000 _ 7000 
For elevations of .. deg. 25 25 25 25 |17 1015 12) 10 10 | 25 20 | 20 25 16 22 5 
Number of horses to team 6 6 6 6 6 6; 4 6 | 6 6 | 6 |; 6 6 
Composition a | guns 6 6 6 6 8 8 | 8 8 6 6 | 6 6 8 8 
Rog . caissons 8 8 9 9 s8| 8 8 8 | 6 6 | 9 9| 12 16 
eight per horse, gun | | | | | 
team . «Tbh, 661 712 586! 738] 570} 703/ 705| 712| 672 | 572; 632 | 611) 723| 786 
Weight per horse, caisson ae a | 
team 7. -- Ib. 690 | 775 675 841 | 715 | 797 | 759 | 781 | 704 | 680 759 787 | 786 | 786 
| | | 


* Weight of gun carriage and limber 2482 Ib. 


position to another. The caisson provides seats 
for nine cannoneers. 
Besides projectiles and cartridges the caisson is 


arranged to carry: 


Two long handled shovels \ By suitable attach- 
»» pickaxes... me ments underneath 
One spare pole 
Two — Between the chests 
x ss 
Bail of outer bucket 
Four watering buckets (in around ‘“‘floor- 
“nests” of two each) ... rods” in rear of 
rear chest 


One or two lanterns 

Two paulins oan se 

One manceuvring hand- 
spike 

One section of picket 


\ In interior of buckets 
on the chests 

Right side along the 
side rail 

Coiled around spare 
rope wheel axle bolster 

One spare wheel On spare wheel axle 


TaBLe XIII.— Weights of One Section of 3.2-in. Battery. 


lb. 
Weight of gun 829 
a carriage ... 1300 
ns equipments 31 
. limber 957 
‘ equipments... am ‘ 74 
eS ammunition... ba nd 734 
Total weight of piece 3793 
Weight per horse 632 
» Of caisson ... 2216 
be equipments 122 
= ammunition _... sing sas 2204 
Total weight of caisson... Ly .. 4553 
Weight per horse ... 759 


Tt will be seen from the above Table that the 
weight per horse is well within the limit required 
for mobility. During the Civil War the weight of 
the heaviest field piece used was 645 lb. per horse. 
In spite of the fact that the roads were poorer than 
any that the artillery of the future will be called 
upon to travel over, the piece was found sufticiently 
mobile to meet all requirements. 

The initial velocity given in Table XIV. for the 
3.2-in. breech-loading United States gun gave a 
pressure of 35,000 lb. per square inch ; a powder 
has recently been tested which gave a slightly 
lower pressure and an initial velocity of 2040 ft. 
per second. This powder will probably be adopted 
for the gun, unless a better one is discovered. 


Harness FoR 3-1N. Rirtz, Mopet 1889, 
(Fics. 137 anv 138.) 

The harness used during the war was similar to 
the ordinary draught harness of commerce. This 
harness had many objectionable features when 
applied to artillery and with the modern steel field 
piece was adopted a new harness which has proved 
itself greatly superior to the old one (Figs. 137 
and 138). 

The new harness has the same bit, saddle, bridle, 
halter, &c., as the cavalry, and as far as possible is 
made similar to the harness of commerce, so the 
time required in instructing recruits would be as 





small as possible. All bright metal work is avoided 


as attracting attention and taking time to keep in 
order. 

The collar is hinged firmly at the top and fas- 
tening with a spring catch at the bottom, and to 
the collar are permanently attached the hames. A 
stout leather tag, ending in a ring, is attached to 
the hames, and through the ring runs the trace of 
the lead horses. A lead horse can thus be quickly 
taken out without interfering with the motion of 
the other horses. The breeching is the most 
noticeable feature. It is in the form of a Y, 
whose stem passes under the horse’s belly, up 
between his fore legs, and is attached to a neck- 
yoke, supported on the end of the pole. This 
arrangement is of great use in stopping suddenly, 
as it prevents any tendency of the collar to ride up 
the horse’s neck and any oblique pull which might 
throw the horse. The details of the harness are 
plainly shown in Figs. 137 and 138. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tus Institution’s annual spring meeting—for 
we suppose it may now be taken for granted that 
there will be an annual summer meeting also— 
which was brought to a conclusion on Friday even- 
ing last, was fairly successful on the whole. There 
were fewer papers than usual, twelve in all, and 
as there were no more than three in any one of the 
five sittings, it follows that on each of three occa- 
sions only two papers were read and discussed. This 
we look on as a distinct advantage; it is far better 
to do a little work well than to do a great deal in- 
differently. It isto be hoped that the Council will 
continue the policy of keeping the number of con- 
tributions within reasonable limits. The great 
flaw in the meeting was that there was no boiler 
paper. Last year Mr. Yarrow’s brilliant contribu- 
tion on this subject was the notable feature of the 
meeting, but since then the phase of the subject 
has become far more acute. The trouble with 
Navy boilers is certainly explainable, and it is 
equally certain it might with advantage be ex- 
plained. We believe is was arranged at one 
time that one of the Admiralty professional 
officers should contribute a paper on this sub- 
ject, but the appointment of the Committee 
of Inquiry which has recently commenced its 
labours naturally put a stop to this. Perhaps 
before the next meeting of the Institution is held 
the evidence and report of the Committee will have 
been published—for the Government will hardly 
refuse a Blue-book, as such a course would indicate 
that things are far worse than we have now any 
reason to suppose them to be—-and such a publica- 
tion will remove the necessity for silence now im- 
posed on the Admiralty engineers. We may 
therefore hope that this important question may 
be well thrashed out at the next meeting. 

There were only two purely engineering papers 
on the list at the meeting. Mr. Yarrow’s contri- 
bution on ‘‘ Balancing Marine Engines” and that 
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of Mr. J.G. Liversidge, R.N., on the ‘‘ Performance 
of Three Sets of Engines.” The former, which we 
printed in full last week, was the great feature of 
the meeting. It was just whata payer of this 
nature should be; a record of experiments con- 
ceived in a truly scientific spirit, carried out with 
patient accuracy, and explained with a simplicity 
of language very refreshing in a day when one 
would almost imagine that it is thought that the 
surest way to seem learned is by being obscure. 
Further, the subject of the experiments is one of 
great practical importance and the results achieved 
are no less practical and satisfactory. The 
paper by Mr. Thornycroft, which we print in full 
this week, was also a valuable contribution to the 
Transactions, and was likewise a model of investi- 
gation conceived and carried out in a truly scientific 
manner. Itis to be regretted that Mr. Thorny- 
croft did not describe the beautiful mechanism by 
means of which the motion of the pendulum is 
made to govern the movement of the balancing 
weight. A study of these two papers should do 
much to tell us why it is that the successful con- 
struction of those very ticklish craft, torpedo boats, 
has been confined to so narrow a circle. Mr. 
White’s paper was very welcome, although not of 
the same importance as some of his former con- 
tributions, but Mr. White has the gift of giving 
interest to anything upon which he writes. 
Mr. Froude’s paper is a further contribution 
to the wonderfully learned and certainly very 
abstruse series which he has written on the 
screw propeller. The paper on ‘‘ Whaleback 
Steamers,” by Mr. Goodall, was hardly dealt with, 
it being all but crowded out. So far as subject 
matter is concerned, it was in some respects the 
most important paper of the meeting. The title, 
however, was ill chosen, for certainly the model 
shown could not by any stretch of imagination be 
described as ‘‘ whalebacked.”” No doubt we shall 
hear more on this subject at the next meeting, as 
a great many members had come up to town chiefly 
to speak on the subject, and were much disappointed 
that the discussion had to be closed so prematurely 
owing to the Society of Arts unavoidably having to 
claim their theatre for a prearranged meeting. 

In our last issue we gave an account of the 
earlier part of the proceedings up to the end of the 
discussion on Mr. Martell’s paper. The next paper 
read was that of Mr. J. I. Thornycroft, 


On STEADYING VESSELS AT SEA. 


This we print in full in our present issue, and we 
may therefore at once proceed to the discussion. 
This was opened by Mr. W. H. White, who had 
made a trip on the Cecile, the yacht to which the 
steadying apparatus was fitted. The device, Mr. 
White said, was a practical success. The yacht was 
avery stiff one, having a flat floor and 44 ft. of 
metacentric height. The movement of the weight 
destroyed half the average rate of oscillation. Mr. 
Thornycroft had said less than the truth when he 
said that the last half of the roll was more distress- 
ing than the other part, and therefore the invention 
was of greater value than would appear by simply 
taking the figures. He thought that Mr. Thorny- 
croft had not taken sufficient credit for the way in 
which the principle involved had been worked out. 
It was very easy to speak of controlling hydraulic 
gear by means of a pendulum, but it was a very 
different thing to carry it out on board ship. It 
was in fact a most difficult matter to accomplish, 
but Mr. Thornycroft had solved the problem in a 
very satisfactory manner by the electric device he 
had originated, which was of great ingenuity, and 
Mr. White saw for it the possibility of wide appli- 
cation beyond the purpose for which it was devised. 
It was a most intelligent gear, for it seemed almost 
to anticipate what the wave phenomenon would be 
outside the ship and to provide accordingly. The 
governing principle of the invention was based on 
Froude’s investigation, so that the general idea 
was not new. But the controlling gear was new, 
and this was an essential part of the invention ; for 
an uncontrolled weight moving inside a ship 
rolling at sea might not be an unmixed advantage. 
There had been, as was well known, other means 
devised for getting a steady platform at sea. There 
was Mr. Tower’s device; and the water chamber 
which had been fitted in some of Her Majesty’s 
ships, the effect of which Mr. P. Watts had in- 
vestigated in so able a manner, his report on this 
matter forming one of the most interesting con- 
tributions to the literature of ship rolling. Perhaps 
these inventions might contain the germ of a great 





revolution in the carrying of passengers over the 
ocean, and we should have rival liners advertised as 
fitted with ‘‘ Thornycroft’s anti-roller” or “‘ Tower’s 
steady platform cabins.” 

Admiral Long said that he had been in command 
of the Agamemnon, which had been fitted with 
the balance chamber containing water. He was 
cruising in the Bay of Biscay in a stiff topsail breeze 
and the water chamber had such an effect in keep- 
ing the vessel upright that the deck had a very 
great inclination to the wave slope, and the conse- 
quence was that they got heavy water on board, so 
much as 7 ft. or 8 ft., and the heavy armour-plate 
covers to the bunker lids were washed off. There 
was one important matter in which Mr. Thorny- 
croft’sinvention might modify the design of armour- 
clad ships, inasmuch as if the rolling could be 
diminished the armour belt could be made of a less 
vertical dimension, as the water line of a ship would 
begin to assume more definite proportions. 

Mr. Beauchamp Tower said he had been out in 
the Cecile, and all had happened as Mr. White 
had stated. The apparatus for making the short- 
period pendulum control the weight was a great 
intellectual treat to all who appreciated the niceties 
of mechanical design. Mr. Thornycroft had suc- 
ceeded in solving a problem which had been an 
obstacle to so many in making a small force im- 
mediately control a very much larger one. He 
would compare it to a mouse leading an elephant. 
He thought the big weight followed even more 
quickly than Mr. Thornycroft had said. In the water 
chamber it was found that if the water was a 
quarter period behind it was the most favourable, 
but he thought Mr. Thornycroft’s weight was not 
as much as a quarter period behind. He would 
suggest that the apparatus should be arranged so 
as to subtract the whole righting moment, although 
of course they could not have a ship without meta- 
centric height. 

Mr. Brunel asked if the apparatus would keep 
the ship upright instead of keeping her normal to 
the wave surface. 

Mr. Sydney Barnaby said that the author had 
demonstrated by means of the model which had 
been exhibited, that if a sufficiently large moving 
weight were employed a ship could be made to 
remain upright among waves. It was possible to 
readily calculate the amount of weight required 
to obtain this perfect balance for any vessel among 
waves of a given size. For example, the average 
length of Atlantic waves was said to be about 180 ft. 
Such waves had a period of little less than six 
seconds, and a maximum slope of about 7 deg. If 
such a weight were provided that, when on to the 
fullest extent of its travel on one side of the centre 
line of the ship it would incline her 7 deg. in still 
water, this weight would suftice to keep the vessel 
quite steady among any waves having a slope not 
exceeding 7 deg. But the ameliorating effect cor- 
responding to a wave of much less slope than this 
was very marked. Supposing the weight employed 
was only sufficient to incline the vessel 34 deg. in 
still water, the rolling among the 180 ft. waves 
would be reduced by one-half. The heaviest roll- 
ing was produced by a succession of waves, each of 
which added a few degrees to the amplitude of the 
vessel’s oscillations and only a very moderate weight 
was required to prevent this. 

Mr. Thornycroft, in replying to the discussion, 
said that no doubt Mr. Tower was right in saying 
that the impression given was that the weight 
anticipated the angle of the ship. Mr. Froude had 
shown that to roll a ship in the ordinary way the 
men must be made to run up hill. The converse 
was true, and to stopa ship rolling it was necessary 
to move the weight down hill. He thought, how- 
ever, that Mr. Tower was probably right and that 
the apparatus moved the weight more than was 
required. Mr. Tower spoke of the apparatus sub- 
tracting from the righting moment, but that was 
only momentary. Suppose, for instance, a gust of 
wind were to strike the vessel the first impulse 
would be to decrease the stability, but from this 
there would be a recovery. As to what Admiral 
Long had said about water coming on board from 
the vessel rolling towards the wave, they were not 
troubled in this way, for the relative motion of the 
water to the ship was less with the apparatus in 
gear. Mr. Brunel had asked if the ship could. be 

ept upright. The author would not like to say, 
but he thought from the experiments that it 
might be. The amount of force required to 
steady the ship was less than that required to 
balance it. 
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PERFORMANCES OF SOME oF H.M. Surps. 


The first paper taken on Thursday morning, the 
7th inst., was that of Mr. W. H. White, entitled 
‘* Notes on Recent Experience with some of H.M. 
Ships.” This was a most welcome contribution, 
the only regret being that there was not more of 
it. Out of all the store of valuable infor- 
mation collected by the Admiralty officials in the 
course of their duties almost the only morsels 
vouchsafed to the public are those which are 
obtained through the medium of papers contri- 
buted by professional officers to the Traneacticns of 
the Institution of Naval Architects. The dog-in- 
the-manger policy assumed by the British Admi- 
ralty in this respect is notorious, and contrasts 
very unfavourably with the comparative liberality 
of the United States Navy Office. Thousands of 
pounds of public money are spent annually in 
experiments made in connection with marine 
engineering and ship construction problems, but the 
public is never allowed to profit by them. The 
policy is extremely unfair to the many able profes- 
sional officers who are in the employment of the 
Government, for it would appear that matters were 
so ill conducted that they would not bear the light 
of public criticism. We know that this system of 
hiding away knowledge acquired is looked on with 
disfavour by some of our best public servants, and 
it is a relic of unenlightened times which might well 
be swept away. Noone, of course, would ask that 
matters of a purely military character should be 
made known, because in the first place they are not 
of wide importance; and secondly, because, in 
matters of offence, we naturally desire to keep as 
far ahead of possible enemies as we can. There 
are, however, many items of knowledge which 
might be spread abroad without detriment to our 
navai power, and would do much towards advanc- 
ing shipbuilding and engineering science amongst 
the English-speaking race. We might instance the 
work done at the experimental tank at Haslar. We 
all remember with gratitude the debt we owe to the 
father of the present superintendent of the Haslar 
experimental department, but now that the work 
has come under the benumbing influences of White- 
hall control we have to be content for smaller 
mercies, chiefly of the nature of a series of some- 
what academical papers on the screw propeller. 
That is a lamentable falling off from the brilliant 
inauguration period of the late Dr. Froude. It is 
for these reasons that we are additionally grateful 
for the valuable scraps of information which the 
Director of Naval Construction is enabled to give 
us from the vast stores at his command, and we trust 
a contribution from his pen may be a regular fea- 
ture at the meetings of the Institution of Naval 
Architects. We commence to publish Mr. White’s 
paper on another page of this issue, and we may 
therefore at once proceed to the discussion. 

Mr. P. Watts, the chief of the Elswick Shipyard, 
was the first speaker. He said that his experience 
with regard to the falling off in speed of vessels 
when run in shallow water had been similar to 
that mentioned by the author in his paper. It was 
generally supposed that a ship did her best 
on her trial trip, but in a recent vessel, in 
which he had anticipated that the speed would be 
19 knots, the runs on the mile had fallen short of 
that speed. After the vessel had been taken over 
she did more than the 19 knots. The difference in 
performance was undoubtedly caused by the shoal 
water of the mile off the Tyne, which was not more 
than from six to seven fathoms. As Mr. White 
reminded him the ship on her official trial exceeded 
the contract speed, for he had allowed a margin of 
safety in the design. In the Piemonte again they 
lost over one knot out of 22} made in deep water 
when running in six to seven fathoms on the mile, 
and this very closely approximated to the results 
recorded on the Blenheim. The causes which pro- 
duced disturbance in this respect might be calcu- 
lated, but not with certainty; it was a matter 
which could only be settled by tank experiments. 
Mr. H. Laird was glad to hear that the pro- 
gramme of 1889 had come out so satisfactorily. It 
included many good designs, but he was of opinion 
that there were none better than that of the Royal 
Sovereign. His firm had had considerable ex- 
perience as to the effect of shallow water in caus- 
ing a loss of speed. One notaole instance occurred 
in 1883, when they re-engined and re-boilered one 
of the Holyhead and Kingston mail boats. The 
Post Office officials asked for a trial on the measured 





mile in the Mersey. The vessel was one of the 
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large paddle steamers of 35 ft. beam, the engines was within a small fraction of 18 knots, and that | low tide, the rise and fall being about 30 ft. With 
giving off 5000 indicated horse-power. He had was attained with fewer revolutions. In another regard to vibration, his firm had also had some ex- 
pointed out that not only was the water very instance a Transatlantic steamer had been tried on | perience, especially in five torpedo gunboats of high 
shallow but the channel was narrow. The result the mile, and had given a performance far below speed which they had built recently. These vessels 
was as anticipated. On the official trial the speed | that afterwards reached in ordinary work at sea, | were of light scantling, but the vibration was not 
was but 164 knots, whilst on the protracted | and it had also been found that there was a differ- | excessive, and they found that a proper disposition 
run across the St. George’s Channel the speed | ence in speed when vessels were tried at high or | of the stanchions was a most important detail. 
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Mr. Thornycroft said that Mr. White had re- 
ferred to the vessel his firm were building for 
the Royal Navy, and had challenged him to 
say how much power over that contracted for 
he expected the machinery would develop. He 
could only say at present that he hoped to get 
the power arranged for with ease. He would be 
very much disappointed if it were not greatly 
exceeded. In the case of this vessel, the Speedy, 
they would have to work her four water - tube 
boilers in one group. That was a step in advance, 
and one on which they had, therefore, to get 
poatten experience, as hitherto they had not gone 
yeyond two boilers in a group. With regard to 
vibration the speaker pointed out that there were 
two ways of overcoming the difficulty. The first 
was to provide a very solid foundation, On shore 
it was possible to put an engine on a firm basis of 
masonry, but they could not do that at sea. The 
other method was to give a very elastic structure 
to carry the engines, and that was what it was pos- 
sible to look to in arranging the machinery for 
steam vessels. He would point out in this connec- 
tion that both Mr. Yarrow and his firm had often 
put far higher powers, for the displacement, in 
vessels they had built than those allotted to the 
torpedo gunboats. The speaker next pointed out 
that in running trials in shallow water, not only 
did the vessel have to travel, but it had to take 
with it a wave series corresponding to the 
speed. If the loss due to any trial ground were 
determined the fair speed that should be assigned to 
the vessel could be ascertained, and experiments 
might be made with confidence on this basis. 

Admiral Boys remarked that what would be 
shallow water for a large vessel might not be 
shallow water for a small one. He would like to 
have some guidance in this respect. 

Mr. Martell said that Mr. Thornycroft had 
given two means of overcoming vibration by means 
of foundations, only one of which would be avail- 
able at sea. He, the speaker, would give an 
opposite experience. It was a yacht built for the 
Brethren of the Trinity House, and when it was 
completed there was so much vibration that no 
comfort could be obtained on board ; in fact, they 
could not write letters. He believed the relatives 
of many of the brethren were in a terrible state of 
alarm for some days through not hearing from 
them. The contractors for the vessel had not been 
restricted, and she was not built under Lloyd’s sur- 
vey.. Had she been, we need hardly say Mr. Martell 
would never have had occasion to tell the tale. The 
sheer stroke was doubled and there were stringer 
plates for giving due strength, but in order to 
carry out a desire, praiseworthy in its conception, 
to get the machinery as low as possible, the main 
keelson had been entirely dispensed with. In 
addition to this, there were but three stanchions 
’ throughout the length of the ship, in fact there was 
no connection between the upper and lower flange 
of the girder. He had been consulted as to a 
remedy and had recommended the placing of a 
keelson where possible, and that the missing 
stanchions should be put in, the result of these 
alterations being that the yacht became as an 
ordinary vessel. In another case, in a vessel built 
under Lloyd’s Rules, the vibration was excessive, 
and the owners wanted the contractors to put in 
additional strength. Mr. Martell had been con- 
sulted by the builders, and he strongly advised 
them not to spend a penny as the material put in 
was ample. Since then he hed had a revelation in 
the matter of vibration and his former opinion 
was fully confirmed. The cause of the vibration 
was fully accounted for by some experiments which 
he had seen made by Mr. Yarrow, and when those 
experiments were repeated that evening he thought 
that they would be acknowledged to be the most 
important contribution to our knowledge of the 
subject that had ever been made. 

Mr. R. E. Froude was the next speaker. He 
stated that in his father’s time the experimental 
tank at Torquay had a false bottom so as to get 
various draughts of water, which corresponded to 
the model speeds. In those days ships did not 
travel so fast, so they only went up to about 15 
knots for 5000-ton ships. ‘The result was that in 
water of a depth corresponding to that between 
the buoys on the measured mile in Stokes Bay 
there was a very considerably increased resistance, 
perhaps 3 to 4 per cent., but it did not vary as the 
speeds. As Mr. Thornycroft had pointed out, the 


speed of the wave diminished with its length, and 
therefore 4 small ship was affected equally with a 





large one if the wave travelled at an equal speed. 
Mr. White had referred to the pressure log whic 
he was attempting to perfect. That would enable 
the speed to be determined in a tideway. 

Mr. A. Denny pointed out that the Clyde 
builders were particularly well placed in regard to 
their measured mile. He gave an instance in a 
trial run of the fast Ostend boat the Princess Hen- 
riette. The vessel was taken over the Skelmorlie 
patch, when the difference was very perceptible, 
even to those sitting in the cabin after lunch, the 
speed being reduced and the engines going slower. 
The Scott made 19.3 knots on the deep-water course 
on the Clyde, but the owners seemed to think 
nothing was to be depended upon but a Stokes Bay 
trial, where the speed was brought down to 18.8 
knots, the same power being given out by the 
engines in both cases. He would suggest that the 
Admiralty should close the Stokes Bay mile as it 
was such a bad one, in fact it would seem that they 
had the only nice mile on the Clyde. He was glad 
to hear that Mr. Froude had details of tests made 
to determine the effect of shallow water on speed. 
He had thought to make some experiments in this 
direction with the Dumbarton tank, but as Mr. 
Froude had the information he would suggest that 
he should publish it. He was glad that Mr. White 
had put facts before them and not newspaper 
reports ; which Mr. Denny appeared to hold in 
small estimation. This is a characteristic of many 
shipbuilders, unless the reports happen to be 
eulogistic upon the performances of their produc- 
tions. 

Mr. E. A. Seaton, of Hull, was glad to hear Mr. 
Denny give such a good character to the Clyde 
measured mile; no doubt it accounted for a great 
deal of the good performances they heard of Clyde- 
built ships. The Clyde course was in deep and 
sheltered water, but the Hull mile was nearly 
as bad as it could be. The depth was but six 
fathoms, and there was no shelter, so that they 
might have the full force of the wind, even if off 
shore, blowing on tothe broadside of the vessel. 
The fact was brought very forcibly home to him, 
as, in some ships his company had turned out, 
they had paid a penalty for not getting the stipu- 
lated speed on trial, but had heard that afterwards 
the contract speed had been exceeded on voyage. 
That was some time ago, and then he had not so 
much experience as he had since attained. He 
had endeavoured to make out the cause, and 
thought it might be due to pistons being tight, 
bearings too much set up, and in fact he had in- 
vestigated in every direction except the right one, 
as was so often the case when difficulty arose. 
There was another matter which was suggested by 
this question of measured mile courses. It was 
noticed that the revolutions were more against tide 
than with ; and the point arose whether this would 
affect the accurate mean speed. Mr. Seaton was of 
opinion that trials should be run out of the tide, 
and he now preferred to take the speed off the land 
between fixed points. In such cases they found 
they got from a quarter to half a knot more than 
on the measured mile. He was glad that Mr. 
Froude was perfecting his log, for the present form 
was certainly not reliable. The author had not 
said much on the boiler question, but last year Mr. 
Seaton had ventured to defend forced draught 
before the naval officers who were then attacking it, 
and the trials to which the author referred showed 
that forced draught was not the bad thing gene- 
rally supposed. The speaker thought he might go 
further than that and say that the common combus- 
tion chamber with forced draught might be made 
to answer well enough in a properly designed 
and proportioned boiler. Reference had been made 
to the boilers of the Sharpshooter class. The parti- 
culars had been put before him when the boats 
were being tendered for. The so-called loco- 
motive boilers, which were not locomotive boilers 
at all, appeared a dangerous experiment. He 
did not like the wet bottoms, and he said at the 
time, ‘‘ If we are to tender for this machinery, let 
us ask a big price, so as to provide for a lot of 
trials.” They accordingly asked a big price, and 
as a natural result did not get the order; a fact, 
we may add, upon which they were much to be 
congratulated. He was very glad that Messrs. 
Thornycroft and Co, were building a torpedo gun- 
boat to contain a Thornycroft boiler. That would 
afford some basis of comparison, but what he would 
have liked to see carried out would be that one 
other firm should have an order to build a similar 
vessel with locomotive boilers, in the design of 





which they should have an equally free hand. Mr. 


h | Seaton was of opinion that in such a case the 


Thornycroft boat would not beat the other. Turn- 
ing to the question of vibration it was found to 
depend upon many conditions ; one of these was 
the disposition of weights. In a case that had 
come under his notice, a quantity of ballast was 
placed in the ends, and the vibration was excessive ; 
whilst in a sister ship with the weights properly 
distributed there was no unusual vibration. It was 
well known that masters of vessels would often not 
fill the peak ballast tanks. 

Admiral de Horsey said that it was known time 
out of mind that ships would ‘‘ suck” on a shallow 
bottom. He would suggest that the Portsmouth 
measured mile should be from Spithead out towards 
the Nab Lightship, where there was a fair depth. 

Professor Biles said that in measured mile runs 
it was open to question whether there might not be 
retardation due to the engines not having time to 
work up to full speed. At the old rates of speed a 
course of one nautical mile in length was sufticient, 
but in the greater speed of the present day it was 
not enough, and he would suggest that the standard 
course be increased to two miles, so that the ques- 
tion of acceleration and retardation might not have 
so great an effect. He had run vessels in Stokes 
Bay, and found a difference of half a knot between 
high and low water. With regard to vibration and 
the effect lightness of scantling had upon it, he 
would mention the case of the Destructor, a fast 
vessel built for the Spanish Government by Messrs. 
J. and G. Thomson, of Clydebank. She was 190 ft. 
by 25 ft., and the total weight of hull was but 
150 tons. In her there was much difficulty in 
getting the engines to run at the right number of 
revolutions, so that their period of reciprocation 
did not synchronise with the period of vibration of 
the hull. They tried many different propellers 
= they got the right form, but were successful 
at last. 

Mr. A. F. Yarrow said that if he wanted to get 
an extra good performance froin a torpedo boat he 
always ran the trial at high water, and he had no 
doubt his neighbours, Messrs. Thornycroft, fol- 
lowed the same plan. With regard to the runs 
with and against tide it must be remembered that 
there was the air resistance, which was increased 
by the additional speed given to the boat by the 
tidal current. At high speeds this was a matter 
of some moment. Mr. White had mentioned a 
case in which strengthening the boat had not 
lessened the vibration, but he was aware of an 
instance in which increasing the scantling had 
actually made the vibration worse. Mr. White 
had referred to the change of propellers, but doubt- 
less he had not meant that it was the propeller in 
itself that affected the vibration, but rather that a 
different propeller altered the rate at which the 
engines ran, and so allowed the required power to 
be developed without the engines running at a 
speed which was the worst for the vessel. He had 
known cases where vibration had been increased by 
a change of propeller. . 

Mr. White, in replying to the discussion, said 
he was of opinion that the country should not 
be kept in the dark in these matters, and it was for 
this reason that he had written the paper. It was 
not always possible to contradict statements appear- 
ing in the press, however erroneous. He did not 
object to fair criticism, and he looked on the action 
of the press as quite proper in criticising, but false 
statements long repeated became at last to be looked 
on as facts, and it was difficult to uproot them. For 
this reason he thought it well now and then to put 
matters in clearer light. There seemed, however, to 
be aclassof people who delighted to villify everything 
done by their own countrymen. From whatever 
cause this arose, Mr. White knew fora fact that in 
some instances this crying down of English manu- 
facturers by Englishmen, with regard to statements 
of failures in private yards, had led to foreign 
orders being directed away from this country. He 
knew there was nothing to be gained by blowing 
one’s own trumpet, but to proceed to the opposite 
extreme was decidedly unwise. Turning to what 
had been said on the question of speed and mea- 
sured miles, there was no doubt that the Clyde 
mile was a very good one for contractors ; not in 
respect to the section posts being too near to each 
other (we believe there is a mile in the northern 
waters of Europe, which, until lately, possessed 
this unique advantage), as the Skelmorlie mile, in 
common with other miles in the kingdom, possessed 
an Admiralty certificate, In his paper, however, 
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he had stated average speed over long periods of 
time. At the Admiralty they had long sought a 
good trial course upon which they could test the 
speed of vessels, but had not yet succeeded in find- 
ing an altogether satisfactory measured mile. The 
course suggested by Admiral de Horsey, between 
Spithead and the Nab, had often been canvassed, 
but having regard to other considerations it was 
not advisable to use it. He did not know what other 
place there was available. That, however, was not 
of so great consequence now as they ran between 
measured distances at sea, Mr. Biles had referred 
to acceleration and retardation, but the author had 
stated in his paper that long courses were prefer- 
able. At high speeds ships were on to and off the 
mile before they were moving at a speed corre- 
sponding to the highest speed that could be 
attained. With regard to logs, the Admiralty did 
not pin their faith to logs, but if they found them 
accurate they used them as a convenient check. 
Supposing, however, Mr. Froude were to perfect 
his pressure log, then they would be ina better 
position. Mr. White felt sure that Mr. Froude 
would perfect this log if he had time and oppor- 
tunity, but supplemental investigation must give 
way to present work, and the Haslar tank had far 
more calls upon it than they were able to satisfy. 
Admiral Boys had asked what would be the effects 
of shallow water on a large and swift ship as com- 
pared with a small and slowone. Mr. Froude had 
touched on this matter, but he thought that he had 
somewhat under - estimated the influence of size. 
For instance, in such a ship as the Blake the keel 
would be half way to the bottom, and, therefore, 
if the wave were travelling at the same speed as 
that, say, caused by a torpedo boat, the water 
would be affected to a greater depth from the 
surface. 
Tue Ram In Navat Barres. 


The next paper was a contribution by Commander 
E. B. Boyle, R.N., and was entitled ‘‘ A Ram 
Vessel and the Importance of Rams in War.” 
This was a short paper in which the author de- 
scribed the design of a double-ended vessel to 
steam either way and ram with either end. It is 
also to be fitted with supplemental rudders. A 
model was exhibited by the author. 


WHALEBACK STEAMERS. 


Mr. F. C. Goodall’s paper on ‘‘ Whaleback 
Steamers” was next taken, but by the time it came 
on the afternoon had so far advanced that the sit- 
ting had to be somewhat hurriedly closed before 
the discussion had gone very far. This is to be 
regretted, as the paper contained much that might 
with advantage have been thrashed out ; in fact, 
the subject is one that demanded discussion more 
than any other brought forward at the meeting. 
It would have been more judicious if the previous 
paper had been taken as read; at any rate, 
the discussion might well have been adjourned 
until the next day, for there were several ship- 
builders and others who were anxious to speak. 
The author commenced with a brief description 
of the ordinary whaleback steamer of the Ameri- 
can lakes, an example of which, the Charles 
W. Wetmore, it will be remembered, recently 
crossed the Atlantic. The principal feature in 
which the ‘‘ whaleback”’ differs from other vessels 
is the small percentage of spare buoyancy, only 
1 per cent., as compared wich the 25 to 35 per 
cent. of ordinary cargo steamers. 

The type of vessel dealt with by Mr. Goodall 
was very different in design from the Wetmore, 
a most appropriately named vessel, as those of our 
readers will acknowledge who remember the illus- 
tration we gave last year.* Messrs. Doxford and 
Sons had sent a model of the new vessel they have 
designed, and also a corresponding model of a spar- 
decked steamer in order that a comparison might 
be made between the two. From the former it 
was easy to see that ‘‘ whaleback”’ was a misnomer 
for the vessel, however well it may fit the American 
lake craft. Nevertheless, it seemed impossible 
for some of the speakers during the discussion to 
get it cut of their heads that the vessels now being 
brought forward for over-sea purposes were not 
the same in design as the real whalebacks. Even 
so experienced a veteran as Mr. Martell seemed to 
trip in this respect, although he acknowledged that 
the Doxford design was a great improvement on the 
whaleback. It would be foolish, with the present 
limited knowledge of the new type of craft, to pass 





* See Evamvzening, yol. lii., page 125, 











any opinion as to its merits, but we hope shortly 
to publish full information on the subject, when 
there will be firmer basis for a decision. We must 
say, however, that in the discussion, the opponents 
of the scheme, who were anything but lukewarm 
in their attack, seemed to strike somewhat wildly. 
There are one or two things that might with advan- 
tage be remembered. Vessels of the true whale- 
back type have been running on the American 
lakes for some years, and are confessedly well 
suited for the work. Now the American lakes are 
by no means duck-ponds. Some of the speakers 
appeared to imagine that they were something of 
the nature of slightly enlarged Windermeres, but 
those who have voyaged on them know that terrible 
weather is to be encountered on their waters, some 
say even worse than is generally met with at sea. 
Perhaps the fact that they are fresh water may in 
some measure account for this. At any rate there 
is the accumulated experience with the true whale- 
backs which should not count for nothing in esti- 
mating the merits of the improved “‘ turret-deck ” 
vessels ; for such is the more appropriate name 
which was attached to the Doxford model. The 
load-line rule was the chief argument brought to 
bear against the design. But the load-line rule was 
made to be altered, upon adequate cause being 
shown, sacrilegious as it may appear to Mr.'Martell ; 
at any rate, we cannot afford to allow any arbitrary 
laws to obstruct desirable advancement, otherwise 
we shall soon find a rapid transference of our carry- 
ing trade to foreign bottoms. Mr. Martell was 
eloquent, and no speaker on these subjects has a 
greater command of rhetoric, on green seas coming 
on board in the Atlantic, men being washed from 
the bridge, and davits bent like wire. We fancy 
that a good deal of this kind of thing was said when 
the clipper bow first succeeded the bluffer construc- 
tion, and had the sticklers for immemorial custom 
still continued to have their way, we might still see 
vessels sailing the seas of the good old ‘ water- 
bruising” sort, with ends as bluff as the bows of a 
billy-boy. The proposed new type of ship may, or 
may not be desirable, but it certainly is desirable 
that its merits should be properly discussed, and 
that it should not be unduly depreciated by those 
who believe only in established custom or the in- 
fluence of vested interests. 

We shall print Mr. Goodall’s paper shortly with 
the illustrations, without which it would be difficult 
to render the matter clear, and we may, therefore, 
proceed at once to the discussion which followed. 
Mr. Napier said that five years before he had seen 
the whaleback steamers on the American lakes. 
In their native waters he looked on them as ideal 
boats, and the small amount of freeboard with which 
vessels could be there worked was remarkable, but 
he considered the type ill-adapted for ocean 
voyages. These vessels were in America loaded 
down almost to the water’s edge, vessels carrying 
2000 tons having but 12in. freeboard. They were 
also worked with very small crews, a dumb-barge 
of 2000 tons burden often having only four men on 
board, though no doubt the steamers would have 
more. It was easy to house so small a crew as four 
men on a whaleback, but with a larger number of 
hands difficulties would arise. That the boats 
were well adapted for traffic on the lakes there 
was no question. The cargoes were generally in 
bulk and could be easily unloaded by means of 
elevators ; but in the case of ordinary goods, such 
as formed the general cargoes of ocean-going 
steamers, winches had to be used. The subject 
was certainly one of great interest, and by the 
methods proposed a considerable saving would be 
effected in the weight of bulwarks and deck struc- 
tures, but there was a serious offset to these matters 
in the sacrifice of surplus buoyancy. 

Mr. Scott, the next speaker, held that the prin- 
cipal objection to the new type was the small free- 
board and the form of vessel, which he thought 
would lead to instability with a homogeneous cargo. 
The cross-section approximated to a circle, so that 
with such a cargo the centre of gravity and the 
centre of buoyancy would coincide. For lake 
traflic the boats might answer well enough, but in 
his opinion they were quite unsuitable for work in 
the open sea. 

Mr. Martell said that this question was exciting 
great interest among a certain class of shipowners. 
This probably was partly due to the American 
origin of the boats and to their euphonious name. 
In view of the model exhibited it would be noted 
that Messrs. Doxford and Sons’ boat was of very 
different design to the Chas, W, Wetmore, a vessel 





totally unfitted for ocean travelling, although it was 
just the thing wanted for lake traffic. The hull was 
as straight as it could be made and only fined off a 
little at the ends to improve the speed. Mr. Dox- 
ford had greatly improved on the Wetmore ; and 
Mr. Goodall! had stated the advantages of the 
new type very fairly in his paper. His own views 
on the matter were very much those expressed by 
Mr. Napier; and he would further ask why 
it was necessary to depart from the old type 
of vessel? It seemed as if some one was try- 
ing to get thirty-seven inches out of a yard. 
Attempts of this sort were very often made, but it 
was generally found that if you gained the odd inch 
in one place you lost it inanother. As regards the 
freeboard question the rules of the Load Line Com- 
mittee were compulsory on vessels of British owner- 
ship ; and they were regulated by the rule that it 
should correspond to certain percentage surplus of 
buoyancy, and some seven or eight thousand 
vessels were controlled by these rules. Ships of 
the type described would not be allowed to sail 
from British ports without increasing their free- 
board to give this excess of buoyancy. Apart from 
this he wanted to know what advantage was gained 
by inviting owners to overwhelm the vessel? When 
the original spar-deck steamers were built much 
the same idea was held by their designers that the 
waves might wash over their decks. In practice, 
however, it was found that the crew were often 
confined to their quarters by the waves, as it was 
impossible to pass from one end of the deck to the 
other. Mr. Doxford’s design was better in this 
respect than the original whalebacks, but even in 
large liners tremendous green seas came on board 
in the Atlantic, though the freeboard might be as 
much as 14 ft. or 15 ft., and men had been washed 
out of the bridge by them, and davits bent like wire. 
In introducing new ideas it was well not to depart 
too far from what experience had proved to be 
necessary. It was easy in a design to make a clean 
sweep of every deck structure, but it should be re- 
membered that these had been originally placed 
there as the result of the experience of hundreds of 
years, and such changes should not, therefore, be 
lightly made. Mr.-Martell understood that one of 
the advantages claimed was the straight deck line 
of the vessels, but on this head he would remark 
that with the great increase in the number of 
vessels sailing every sea, collisions became more 
and more frequent. When they occurred with 
vessels of the ordinary form the 5 ft. or 6 ft. of 
sheer tended to keep the ship up, but in the new 
type the vessel would take in water at the bow ard 
finally sink tail upwards. He was, therefore, un- 
able to approve of the new type for general cargo- 
carrying purposes ; but if experience showed they 
were successful he would humble himself and 
admit the great indebtedness of the profession to 
the enterprising owners who had taken the 
matter up. 

Mr. Wigham Richardson said he would like to 
ask Mr. Martell a question. He understood him 
to hold that the new type of vessel had less height 
out of the water and less surplus buoyancy than the 
ordinary type. Taking a boat at the water line, 
the upper works might be finished off either in the 
ordinary way or by a semicircle, as shown in the 
accompanying sketch which Mr. Richardson made 











on the blackboard. He would like to ask Mr. 
Martell which form gave the greatest height out of 
the water, the greatest strength, and the most sur- 
plus buoyancy ? and also which was the cheaper to 
construct? Mr. Martell said that he had a great 
respect for Mr. Wigham Richardson, but he con- 
sidered his question an absurdity. 

The next speaker thought that great credit was 
due to Messrs. Doxford for their design, but he 
feared the steps taken were in a retrograde direc- 
tion. The three main objects to be kept in view 


were cost of building, seaworthiness, and cost of 
working, and he did not see that the new model 
offered advantages over the spar-decked steamer 
if both were built up to the same classification, 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: THE AGRICULTURAL BUILDING. 
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He thought the long hatches in Mr. Doxford’s|Doxford did not object to Lloyd’s displaying 


model weakened the construction, but the facts | caution, but he thought that if they had always, merchant steamers an 





GENERAL GALLERY PLAN. 


from pinnaces and torpedo boats up to the largest 
i first-class battle-ships. In 


presented were not sufficient to permit any accurate | taken up the very cautious attitude now assumed |a table attached the author gives particulars of a 


conclusions being drawn. 


the American boats, but did not apply to his model, 


which differed entirely from the lake vessels of | 
America. The only similarity between the two} 


was the slight rounding of the gunwale. The 
height of the deck was the same as for spar-decked 
steamers of the same draught. For the same weight 
of material the new boat was stronger than the 
old. There was one point that had not been 
dwelt upon in the discussion. Fifty per cent. of 
the losses at sea occurred through shifting of cargo, 
but in the boats he proposed the cargo would not 
shift, and the vessel could carry herself absolutely 
full of grain. Some speakers in the discussion 
had asserted that under such conditions she would 
be unstable, but, as a fact, it was impossible 
to upset one of these boats when carrying a 
homogeneous cargo. At certain angles of heel the 
righting moment was lessened owing to the round- 
ing of the gunwale, but this was an advantage, as 
the ordinary vessel was too stiff and racked herself 
to pieces. At other angles of heel, however, the 
stability of the new type was greater. Another 
advantage of the new type was ib3 reduced resistance 
to a head sea. Moreover, in ordinary vessels of 
the well-decked type, a large amount of water 
might come on board and not get easily off again, 
thus depressing the ship in the water. In the new 
kind the deck area was only one-third that of the 


old type, and would contain less water. The shape | 
of the sides also prevented the water coming on | 


the deck. The freeboard was the same as in the 


spar-deck vessel. Mr. Doxford objected to the) 
manner in which Mr. Martell wished to calculate 





‘by Mr. Martell, that shipbuilding would not be 
Mr. Doxford said that a name should be descrip- | 
tive. The term ‘‘whaleback” was descriptive of | 


now what it is. 


An APPROXIMATE RULE FOR THE CENTRE OF 
Buoyancy. 


On the members assembling on Friday evening, 
the 7th inst., Admiral Sir John Hay occupied the 
chair. The first paper on the list was a contribu- 
tion by Mr. 8. W. F. Morrish on ‘‘ An Approxi- 
mate Rule for the Vertical Position of the Centre 
of Buoyancy.” The author pointed out the want 
of a good approximate method for determining the 
vertical position of the centre of buoyancy. He 
assumes the principal dimensions, displacement, 
and intended height of metacentre in preparing 
the preliminary designs, and one of the earliest 
steps is to lay off a trial load water-line and 
find its moment of inertia, which for the given 
displacement determines the bending moment. It 
was, however, not possible to find the height of 
metacentre without provisionally completing the 
lines to find the vertical position of the centre of 
buoyancy. In order to shorten the work the author 
had devised the following formula : 


Let 
B = depth of the C. B. below load water-line in 


eet. 

5 = Rankine’s mean depth (7.e., total displace- 
ment in cubic feet divided by the area of 
the load water-line in square feet). 

D = Draught of water in feet midway between 
perpendiculars (without projecting keel if 
any), 

then D 
5 
B=—_+ . 
ee 
The author next proceeds to give the geometrical 


selected number of these vessels with the error of 
the rule expressed as a percentage of the mean 
draught. From this it would appear that the error 
ranges from nothing to 1 per cent. on the minus 
side, and 1.2 per cent. on the plus side. 

Mr. Ellis, of the Admiralty, said he had fre- 
quently had occasion to use the rule proposed by 
the author, and had found it give very fairly accu- 
rate results. The error had not exceeded 1 per 
cent., although he had tried it in many extreme 
cases, and had found it very reliable excepting 
once; this exception was important, as it bears on 
the subject of how far an approximate rule could 
be accepted. The case was the Polyphemus, a 
vessel in which there was much tumble-home, and 
this exaggerates the error in the rule. (It may be 
mentioned that the author in his table had given 
an error of +1.2 per cent. as due to the rule in 
the case of the Polyphemus, this being the maxi- 
mumerror.) In one case which Mr. Ellis had tried 
the error was 8 per cent., and this again was due 
to tumble-home, so that when a vessel has that fea- 
ture in a marked degree it was necessary to work 
on the old lines. As to the practical value of a 
rapid method, in any case he would point out that 
it was very seldom that the naval architect started 
with a quite fresh vessel, that is to say, a vessel of 
entirely original type. It was usual to proceed 
from ship to ship, taking one as the basis for calcu- 
lations made for another. In any case, however, 
the rule was of great value as a check to the ordi- 
nary calculations. 

Professor J. H. Biles said that he had known 
the rule for some time, and had found it valuable. 
| In all cases in which he had tried it, to which it was 
_ properly applicable, he had found the error not to 





the reserve of buoyancy ; but if it were taken, as it | construction and assumption upon which the for-| exceed one per cent. It was but fair to French 


should be taken, to the full height of the vessel to 


|mula is based. He had tes 


the rule in more 


engineers to point out that the rule had before been 


the deck, it was 37 per cent. In conclusion, Mr. | than fifty different vessels of all sizes and types (in existence, having been used by Messrs. Normand 
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and Co., the well-known torpedo boat builders of 
Havre. 

Mr. R. E. Froude did not agree with what had 
been said as to the use of the rule when working 
from type to type of ship. He was of opinion that 
when it was not possible to work from an existing 
similar ship it would be better to calculate the posi- 
tion of the centre of buoyancy in the ordinary way. 

Mr. W. H. White said he had made himself 
acquainted with the working of the rule proposed 
by the author. Whether it had more than a theo- 
retical interest for the designers of ships in general 
he would not say, but it wascertainly a very useful 
help for the designers of warships. 

Mr. Morrish, in replying to the discussion, said 
that he had not tested the rule in the case of many 
merchant ships, but for those in which he had tried 
it, it was very well suited. He had, however, used 
it mostly for warships, and the results were fairly 
set forth in the table attached to the paper. 


VIBRATION OF VESSELS. 


The next paper taken was Mr. Yarrow’s con- 
tribution **On the Balancing Marine Engines and 
the Vibration of Vessels.” This we have already 
printed in full in our last week’s issue, together 
with the illustrations. In the present issue we re- 
produce the photographs which were thrown on 
the screen by the magic lantern. These are further 
referred to elsewhere on the present page. 

The first speaker on this paper was Mr. Thom, 
who said there were other ways of balancing 
engines besides those pointed out by the author. 
There was the method by compression which had 
not been referred to. It would have been in- 
teresting if the author had shown diagrams of com- 
pression when the pistons were of the same weight, 
and also when the engines were running light, as 
they would then have little steam in them. 

Mr. J. Macfarlane Gray, who spoke next, said 
it had been suggested that the vibration of an 
engine could be reduced by properly regulating the 
amount of cushioning. He thought this was a 
mistake due to confounding the knocking of the 
shaft with the vibration of the engine, two 
different things. Cushioning could not modify 
vibration. In the discussion on Mr. Cole’s 
paper in 1886, page 33, vol. xxvii., of the 
Transactions, he went into this question very 
fully, and explained the cause of vibration. The 
graphic quantitative determination of the inertia 
effect given there were, the speaker understood, 
often applied in the drawing office. He referred 
to this so that he might be regarded as speaking 
with a knowledge of the subject, and from this 
standpoint would say that he looked upon the paper 
by Mr. Yarrow, and the beautiful demonstrations, 
as epoch-making in the history of methods for 
stilling vibrations produced by engines. It was, 
Mr. Gray continued, the greatest advance that had 
ever been made in the science and its practical 
application. The explanations were made beauti- 
fully simple by the illustrations, and there was 
no opportunity for criticism as the paper was 
perfect. The limelight illustrations were the 
finest he had ever seen. The working model, un- 
balanced and balanced, silhouetted the effect on 
the screen before their eyes. There was confusion 
when the model was unbalanced, and no shake 
at the same speed when balanced. It was so suc- 
cessful that he could not resist trying to keep time 
with its stroke in clapping applause. He thanked 
the author for this most instructive paper and 
experiments, and the beautiful lantern exhibition 
of photographs making the vibrations visible. 

The next speaker was Mr. Mallock, an investi- 
gator who has made the question of vibration of 
vessels a special study. He said he fully indorsed 
all that Mr. Yarrow had said, In a vessel there 
might be two places where there would be practi- 
cally nodisturbance, At higher speeds there would 
be more places, but it was rare that the velocity 
was so great that they reached tour places, for it 
was very difficult to run the engines fast enough 
for that. The speaker next illustrated the pheno- 
mena due to vibration by experiments he had made 
with a solid bar. Larger ships had a natural 
period longer than smaller ones, and in addition 
to this the engines generally ran more slowly. It 
was not often therefore they got to the second 
period in large ships, and it very seldom went 
beyond that. He thought that the blades of 
the screw gave an impulse in their revolution 
which might influence the vibratory effect. Thus 


in a three-bladed screw running at 250 revolutions 








there would be 1500 impulses in the minute, and 
this should be taken into account. He thought 
that too much stress had been laid on the absence 
of stanchions. They, being vertical struts, could not 
alter the period. The speaker concluded by giving 
a formula for calculating the vibration of a vessel. 

Mr. Martell said that the paper was one of 
the most interesting that had ever been contri- 
buted to the Institution. So far as his experience 
went, it fully bore out the facts set forth. No 
error was more common than to suppose that 
because a ship vibrated that therefore she must be 
too weak, and these experiments would have been 
worth making if only to clear away this mistake. 
Many persons also supposed that because steel 
ships were more apt to vibrate than those of iron, 
that therefore the steel ship was the weaker. The 
experiments would also show the error here in- 
volved. For his own part, as a naval architect, he 
would go to bed happy that night, secure in the fact 
that whatever might be the evils of vibration they 
were all due to the engineer and not to the con- 
structor. 

Mr. J. I. Thornycroft said that engineers and 
naval architects were very much indebted to Mr. 
Yarrow for the manner in which he had brought 
forward the results of his experiments. That morn- 
ing the speaker had said that vibration might be 
modified by placing the engine either on a very firm 
or on a very weak foundation. Following out that 
train of thought it would be seen that the form of a 
violin would be the very worst upon which a ship 
could be modelled, for a fiddle will vibrate to any 
note. What was wanted was that the engine 
should be so weak longitudinally that it would not 
vibrate to any note, and the foundation so strong 
that it also would not vibrate; in fact, they wanted, 
as a matter of practical fact, the opposite to the 
violin. He, of course, agreed with Mr. Yarrow that 
it was desirable to take from the engine the power 
to vibrate the ship, but it could hardly be expected 
that the bob-weights would be put on all engines. 

Mr. W. H. White said that although the experi- 
ments shown did not appear very complicated, he 
knew they represented a vast amount of work. 
He remembered the time six years before when Mr. 
Yarrow inaugurated these experiments, and that 
they led to the fact being established that the vibra- 
tion of the vessel was equal whether the propeller 
was on or off. Mr. Mallock had also devoted him- 
self to this question, and had given valuable assist- 
ance at the Admiralty. He had followed out the 
mathematical side ina way not before attempted. 
Mr. White trusted that the joint efforts of the 
engineer and mathematician would lead to most 
valuable results. 

Admiral Long wished to speak as to the advan- 
tages of doing away with vibrations from a naval 
ofticer’s point of view. During the naval ma- 
noeuvres he had a number of torpedo boats under 
his command, They had a special signal indicating 
that the boat had been disabled, and that was the 
one which was most often flown. At first it was 
rather alarming, but they soon got used to it, and 
would say, ‘‘Oh, it’s only the ‘disabled’ signal.” 
They found, however, that nearly all the mishaps 
were of a trivial nature, and proceeded from this 
very defect of vibration, which caused joints to leak 
and other things of a like nature to go wrong. It 
seemed to the speaker that the means Mr. Yarrow 
had devised would get rid of these troubles, and the 
disabled signal would be less often flown in future. 
Mr. Seaton had formerly made mention of the exces- 
sive vibration caused by placing ballast in the fore 
part of a vessel. The effect had been such that the 
butts of the strakes amidships had shown signs of 
working. This was on the natural draught trial, but 
when the full-speed trial was made the ballast was 
removed, and there was no vibration. In the 
Agamemnon, which he commanded, they had a 
good deal of vibration at 45 revolutions. At their 
ordinary full-speed rate of running they had no 
vibration. This was 60 revolutions, which gave 
them eight knots. 

Mr. S. Barnaby had intended to ask Mr. Yarrow 
if he had noticed the fact referred to by Mr. 
Mallock that at higher speeds there were more 
pvees of rest. That was his experience in torpedo 

oat trials ; and he found that if they only went 
fast enough they could find a quiet place, not only 
for the engineer, but for the passengers as well. 
Mr. Yarrow had said that there was no vibration 
from the propeller if properly balanced, and this 
was true enough; but it must be remembered 
that it was not every one who took such care in 





this matter as Mr. Yarrow did. An Atlantic liner 
in which there was much vibration had been referred 
to bythe author. The speaker thought that in that 
vessel, which was a twin-screw, the blades over- 
lapped, and that might account for the matter. 

Mr. H. Laird said that his firm had had consider- 
able experience in the overlapping arrangement of 
twin screws, and they found the vibration exception- 
ally small. 

Mr. Yarrow, in replying to the discussion, said 
that Mr. Thom appeared to be rather mistaken in 
the view he took of the subject. The compression 
of steam would not have the same effect as balanc- 
ing by weights. Mr. Barnaby had asked if the 
nodes increased with the speed. His answer to 
this was, Yes. He was also of opinion that the 
overlapping of the screws did not produce vibration 
in the case of the vessel to which he had made re- 
ference. The vibration was not constant, for at one 
time it would be greater than others. By watching, 
it became evident that these periods of greater and 
less vibration occurred at regular intervals, and it 
was further discovered that these intervals de- 
pended upon one set of engines catching up the 
other, for both screws did not revolve at the same 
rate. He had rigged up a temporary vibrometer 
on his cabin door, by means of india-rubber bands 
and weights, and in that way had obtained a fair 
diagram, which showed very distinctly the time 
when the two low-pressure pistons of the two 
sets of engines were running together, and when 
they were simultaneously at opposite parts of the 
stroke. When the engines were together the dia- 
gram showed the greatest amplitude of vibration, 
when they were opposed there was a nearer ap- 
proach to a straight line. 

(To be continued.) 








THE VIBRATION OF STEAM VESSELS. 

IN our last issue in publishing Mr. Yarrow’s paper 
‘*On the Balancing of Marine Engines and the Vibra- 
tion of Vessels,” we stated that we should reproduce 
the photographic pictures by which he illustrated the 
subject, On our two-page plate and on page 472 of 
the present issue will be found the promised illustra- 
tions. Fig. 1 of the two-page plate shows the engines 
running without balance weights, the nodes of 
vibration being well defined. Fig. 2 shows the vessel 
under similar conditions of running except that the 
balancing arrangement is in gear. The absence of 
vibration is shown by the clear water line. These 
photographs were taken with the boat in the 
Thames. Fig. 3 shows the boat in the dock, the 
balance weights not in gear. Fig. 5 is the same view, 
but the balance — are in gear. The difference 
in the ripples is well shown by a compariscn of the 
two photographs. Figs. 4and 6 are a sianilar pair of 
views, but showing the stern. The former of course 
is that in which the weights are not fitted. Our illus- 
tration, Fig. 7, on page 472, shows the effect of Mr. 
Yarrow’s assistant, Mr. Marriner, springing on the 
stern 248 times a minute. 





THE COLUMBIAN EXPOSITION. 
THE AGRICULTURAL HALL, 

On pages 460 and 461 we publish further illustra- 
tions of the Agricultural Building of the World’s 
Columbian Exposition. As will be seen from the plan, 
Fig. 8, the building is rectangular ; its principal fea- 
tures are the great rotunda at the central entrance, 
beyond which is a long gallery 95-ft. wide. This 
gallery is intersected by another of the same width 
running down the centre of the building nearly for its 
whole length, and stopping against a 48 ft. gallery at 
eachend. The remaining spaces, as will be seen from 
Fig. 7, are, with the exception of one of 48 ft. on each 
side and two adjoining of 24 ft., all of 26 ft. span. The 
height of the main galleries is about 80ft., and that of 
the smaller one a little over 50 ft. The structure is a 
composite one, wood entering very largely into the 
framing. The various trusses and girders contain 
some interesting details, full illustrations of which 
will be given in future issues. 








NOTES ON RECENT EXPERIENCE WITH 
SOME OF HER MAJESTY’S SHIPS.* 


By Mr. W. H. Wurrt, C.B, F.R.S., -Assistant-Con- 
troller of the Navy, and Director of Naval Construc- 
tion, Vice-President. 

Tuer Council — expressed a wish that I should con- 

tribute a paper to the present meetings of the Institu- 

tion, it became necessary to consider what subject should 
be selected. There is no dearth of material from which 
to draw at the present time, when so great a development 


~* Paper read at the thirty-third session of the Institu- 
tion of Naval Architects, April 7, 1892. 
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is taking place in the construction of various classes of 
ships for the Royal Navy. On the whole, it appeared 
proper to choose a subject which should have some 
popular as well as professional interest, to avoid cuntro- 
versial matters, and to deal with facts rather than 
opinions. These facts are drawn, for the most part, from 
the actual performances of recent ships. Many of them 
are suggestive as well as important, and some of the 
statements I have to make may serve a useful purpose by 
removing misapprehensions which have repeatedly ap- 
peared in the public press or in other ways, and which 
are, no doubt, chiefly due to imperfect information. 

During the last four years we have been adding to the 
Royal Navy many new types of battle-ships and cruisers. 
Under the Naval Defence Act of 1889, seventy ships have 
been laid down, to carry 566 guns, having an aggregate of 
336,000 tons displacement, and of 594,000 horse-power, to 
be indicated on the contractor’s trials. The ratio of 
horse-power to tonnage indicates the relatively high rates 
of speed that have been aimed at in this addition to the 
fleet. And it is most satisfactory to be able to add that, 
so far as the trials have been carried, the estimated speeds 
and engine powers of the Naval Defence ships have been 
realised or exceeded. 

The First Lord of the Admiralty, in his annual state- 
ment to Parliament, has recorded the progress made in 
the execution of this great shipbuilding programme up 
to the end of March, 1892. Three out of the five years 
which were contemplated in the Act have now passed, 
and —_ progress has been made, both by private ship- 
builders and in the Royal Dockyards, in the face of extra- 
ordinary difficulties arising from the enormous amount of 
shipbuilding in hand for the mercantile marine. It is 
unnecessary for me to recapitulate the facts given by the 
First Lord, and I will pass at once to the points with 
which I propose to deal. 

Results of Recent Speed Trials.—Three classes of cruisers 
are provided for in the Naval Defence Act, viz. : 

Nine first-class cruisers (Edgar class). 

Twenty-nine second-class cruisers (Apollo and Astrea 
classes), 

Four third-class cruisers (Pallas class). 

All the third-class cruisers, twelve of the second-class, 
and two of the first-class have passed successfully 
through their trials ; one vessel at least of each class has 
been tried at the deep load-line forspeed. All the vessels 
tried have been subjected to the eight hours’ and four 
hours’ trials for development of power specified in the 
contracts. It was obviously not worth while to multiply 
speed trials at the deep draught, and to incur the expense 
and delay of ballasting, since the test, in typical vessels, 
of the expenditure of power for various speeds gave all 
necessary information for the class. 

The Edgar was the typical first-class cruiser chosen. 
Her trials took place in November, 1891, first in the 
Channel between Plymouth and Falmouth, and after- 
wards at Stokes Bay on the measured mile. Running a 
23-knot distance in deep water from Plymouth to Fal- 
mouth, the ship realised a mean speed for eight hours of 
19} knots with 10,200 horse-power, and of 20.97 knots for 
four hours with 12,550 horse-power. The runs were made 
on a fixed course, with and against the tide, between 
known landmarks. So far as possible the effects of tide 
or current were eliminated. The speed thus obtained 
agreed closely with the speeds recorded simultaneously by 
two logs. 

On the measured mile in Stokes Bay, where there is 
much less depth of water, the vessel attained a maximum 
speed of 20.5 knots with 13,260 horse-power (mean of four 
runs), and 18.8 knots with 8520 horse-power (mean of two 
runs). The latter record is somewhat doubtful, as fog 
threatened to obscure the posts, and we were compelled 
to take two runs only, under conditions which were not 
so steady as was desirable. 

I shall have some furtherremarks to make hereafter on 
the contrast between the performances in deep water and 
at Stokes Bay. Here I need only add thatin the design 
the speeds promised for the class were 18? knots with 
10,000 horse-power for eight hours, and 19 knots with 
12,000 horse-power for four hours. The actual perform- 
ance exceeded the promise by about a knot at the mode- 
rate forced draught trial and half a knot on the eight 
hours’ trial. 

Of the second-class cruisers, two have been tried for 
speed at deep load draught, viz., the Latona, which was 
first completed, and was tried on the measured mile at 
Stokes Bay, and the Terpsichore, which was put through 
a series of progressive trials on the deep-water measured 
mile at Skelmorlie (Firth of Clyde). 

The Latona realised 20.112 knots with 9600 horse-power, 
the power realised for four hours being 9455. She also 
made 19.05 knots for 7400 horse-power in the course of the 
eight hours’ natural draught trial. These results were 
affected, as explained hereafter, by the shallowness of 
water at Stokes Bay in relation to the high speeds at- 
tained. This led us to arrange to try the sister shi 
Terpsichore in deep water. She attained 20 knots wit 
8700 horse-power, which represented a gain of about 
four-tenths of a knot, due to greater depth of water. 

The specified power for four hours in this class was 
9000 horse-power, for eight hours it was 7000 horse-power. 
On trials these figures have been exceeded by substantial 
amounts. For instance, the maximum power for four 
hours has attained to 9500 horse-power, and for eight 
hours to 7800 horse-power, and the averages for eleven 
ships have been 9190 horse-power for four hours, and 7410 
horse-power for eight hours. Apart from the increase in 


speed due to excess in power on trial above that specified, 
this class also has rather more than fulfilled the promise of 
the design, which was 20 knots for 9000 horse-power, and 
18.5 knots for 7000 horse-power. 

The Latona has been commissioned for an experi- 
mental cruise to Malta and back, as well as for the 


ReEsutts OF PROGRESSIVE SpERD TRIALS IN TYPICAL VESSELS. 





Torpedo ‘‘ Medusa.” ‘‘Terpsichore.” ‘‘ Edgar.” ‘‘ Blenheim” 
| Guoboat, | Atlantic 
mend | a - Sharp- <§ — ianana im Passenge 
shooter Third-Class| Second-Class First-Class First-Claes Steamer. 
a88 Cruiser. Cruiser. Cruiser. Cruiser. 

Length (in feet) | 185 230 265 | 300 360 875 525 

Breadth ,, ee . ee - | 14 27 41 | 43 60 65 63 

braught (mean) on trial .. ft. in. | 5 1 8 3 166 | 16 2 23 9 2 9 21 3 
Displacement (tons) on trial re | 103 735 2,800 | 3330 7,390 9,100 11,560 
Indicated horse-power—10 knots 110 450 700 | 800 1,000 1,/00 2,000 
ta sa a ae 260 1100 21¢0 | 2400 3,000 4,000 4,600 

nee a 870 | 2500 6,400 | 6000 7,506 | 9,000 10,000 

ss es 20 ,, 1130, = 3500 10,000 9000 11,000 12.500 14,500 


Figures for horse-power are ‘‘round.” Medusa’s figures for 20 knots on Stokes Bay ; other ships for that speed estimated 


for deep water. 


mancuvres. Thereport on her cruise has been published | tant vessels not included under the Naval Defence Act, 
asa Parliamentary paper. Using a little more than 45} but tried during the last twelve months. These vessels 
per cent. of her specified natural draught power, she | are the Blake, Blenheim, and Vulcan. 


ran out to Gibraltar at a mean speed of 15 knots in 
seventy hours from Plymouth. Subsequently in the 
Mediterranean she ran for twenty-four hours at a mean 
speed of 16? knots, developing only 60 per cent. of her 
specified natural draught power. er seagoing qualities 
and manceuvring capability have been favourably re- 
ported on, and it is most satisfactory to know that her 
performances establish the reputation of a numerous and 
important class of cruisers. 


Four cruisers of the third-class have been completed ; | 


and of these, two are already in commission. All have 


realised on trial the promise of the design as regards | 
development of power, both on the eight hours’ natural | 


draug ht trial and the four hours’ forced draught trial. 
Taking the Pallas as the typical vessel, she was run at 

deep-load draught, and tested for speed on the Stokes 

Bay measured mile. On the eight hours’ trial she deve- 


loped 5220 horse-power, and attained a speed on the | 
On the four hours’ trial | 


measured mile of 174 knots. 
she developed 7610 horse-power, and attained 19.1 knots. 
In the design the maximum forced draught power pro- 


mised was 7500 horse-power, and speed 19 knots; the | 
maximum natural draught power being 4500 horse-power, | 


and corresponding speed 16.5 knots. These four cruisers 


are in all respects, — type of boiler, sister ween he 
n the) 


the five cruisers built for Australasian service. 
course of a discussion last year, I stated a fact which it 
may be interesting to repeat. Four out of these five 
vessels, in the course of the experimental cruises made 
before they left England, maintained average speeds of 
164 to 16? knots for twenty-four hours’ continuous steam- 
ing. Although newly commissioned, they equalled, or 
exceeded, for twenty-four hours, the performances pro- 
— in the design for eight hours on contractors’ 
trial. 
gunboats of the Sharpshooter tvpe were provided tor 
under the Naval Defence Act. Two of these have been 
completed and tried. Nine similar vessels, not included 
in the naval defence scheme, have been built for the 
Royal Navy (including two for Australasian service), 
and two for Indian service. Each vessel is fitted with 
four locomotive boilers. On the basis of experience up 
to the {date when these vessels were designed, it was 
anticipated that these boilers would give a maximum 
forced draught power of 4500 horse-power, and that the 
corresponding measured mile speed would be 21 knots on 
a displacement of 735 tons. Unforeseen difficulties have 
occurred, however, with these groups of locomotive 
boilers, and it has not been found desirable to force them 
up to the point which is commonly done with similar 
boilers fitted singly in large torpedo boats. The facts as 
to the trials have been given in the First Lord’s state- 
ments to Parliament. They may be summarised as 
follows: The maximum power developed is about 3650 
horse-power, and the corresponding speed about 20} knots 
on the measured mile in deep water. 


Besides the forty-two cruisers, eighteen torpedo | 


The Vulcan torpedo depét ship was tried in April, 1891. 
She is fitted with double-ended boilers, having common 
‘combustion chambers ; and it was decided not tu work 
these nnder higher air pressure than 4 in. of water. On 
an eight hours’ trial off Portsmouth with .46 in. of air 
pressure in the stokeholds, the average power developed 
was 8170 horse-power, the corresponding speed being 
184 knots. In the design under these conditions it had 
been estimated that 7200 horse- power would be developed 
and a speed of 18 knots attained. Progressive trials at 
lower speeds gave equally satisfactory results as regards 
the ratio of speeds to powers, and placed it beyond ques- 
tion that the form of the ship was remarkably good, and 
that, had the forced draught power of 12,000 horse- power 
been realised the estimated speed of 20 knots would have 
been exceeded. Unfortunately at a later stage uf the 
progressive trials leakages took place at the tube ends, 
and the type of boiler is admittedly unsuitable for forcing. 
These difficulties with boilers have been fully dealt with 
| by the First Lord in his statement ; the subject is under 
consideration by a special committee, and I do not pro- 
pose to enter further upon it here. 

The Blake was tried in November last, under conditions 
of restricted air pressure similar to those laid down for 
the Vulcan, the boilers being of similar type. The 
average power deve'oped during seven hours (when the 
trial was stopped, as daylight was failing) was 14,500 
horse- power, with .42in. ot water as the average air 
pressure. This trial was made chiefly to determine the 
behaviour of the boilers, when working at the highest 
limit of power likely to be reached on service. Before the 
trial began it was known that the thrust bearing required 
adjustment, and the consequent waste of power made the 
trial no true test of the performance of the vessel as 
regards the ratio of s;eed to power. Moreover, the 
shallow water on the greater portion of the distance run 
during the trial caused a serious degradation of speed. In 
the course of the seven hours four runs were made on the 
measured mile, the mean speed reached being 19.12 knots 
with 14,450 horse-power. his was a considerable falling 
off as compared with the estimate made when the ship 
was designed, viz, 20 knots for 13,000 horse-power. 
Naturally such a discrepancy between estimates and per- 
formance gave rise to unfavourable criticism, since the 
facts to which reference has been made—excessive waste 
work on friction of thrust and drag due to shallowness of 
water-—were not generally known. Throughout I felt 
confident, however, that these losses fully accounted for 
the falling off in speed, and this opinion has since been 
proved correct. 

It was important to commission the Blake as soon as 
possible, consequently no repetition of the trial was pro- 

sed for her, since the sister ship Blenheim was soon to 
be ready for trial. The latter ship was tried early in the 
She made her eighs hours’ trial when pro- 





present year. 
| ceeding from the Nore to Portsmouth, the average power 


This result is disappointing. Experience of a like | developed being 14,900 horse-power, and the mean speed 
kind has been gained in similar vessels belonging to foreign | attained being 20.4 knots (by log), although for a con- 


navies, and it is probable that improvements in the per- 
formance of the boilers may yet be effected. In later 
vessels of the class the boilers have been increased in size 
and weight, and modified in structure. The maximum 
power promised is 3500 horre-power, except in one case, 
and the corresponding estimated speed is 19} knots. The 


load displacement has been increased from 735 tons to | 


810 tons. In one vessel the Thornycroft tubulous boiler 
is being fitted, and the full 4500 horse-power is promised. 
This experiment has the highest interest in many ways. 


One vessel of this class, the Speedwell, has been at- | 
tached to the Channel Squadron for more than a year. | 


| siderable part of the trial the vessel was running in rela- 
| tively shallow water. Hereafter reference will be again 
made to the influence of depth of water upon speed. 
Taking no account of this for the moment, it will be seen 
that the Blenheim, with practically the same power, 
steamed more than a knot faster than the Blake. 
| The speed taken by log isconfessedly open to question ; 
it may or may not approximate to correctness. In the 
| Blake and Blenheim it did so approximate. For example, 
| in the Blake on her eight hours’ trial the log showed 19.3 
knots, and the measured mile runs gave 19.12 knots. 
Again. on the Blenheim running (on a subsequent trial 


She has been tried in all weathers, keeping company with | from Plymouth to Falm:uth) between known landmarks 
hattle-ships of 10,600 tons, and cruisers of 5600 tons. lon a fixed bearing, the logs and the check measurement 
Her qualities as a sea boat are highly spoken of, although | agreed very closely at a speed of about 214 knots. Assum- 
she is of such small displacement ; her structural strength | ing, therefore, that the log speeds are close to the truth, 
has been proved to be ample under all conditions of ser- | it is possible to put in more striking contrast the perform- 


vice; and as a despatch vessel her speed, handiness, and | 


coal endurance have been shown to be most satisfactory. 
This experience disposes completely of the allegations 
repeatedly made in the public press that these vessels 
were wanting in strength, and incapable of bearing the 
working of their relatively powerful engines. I shall 
return to this point hereafter. 

At present. we are engaged with a series of trials to 
determine the form and dimensions of the screw propellers 
best adapted for these torpedo gunboats. The screws 
now fitted are fairly efficient, but it seems probable that 


they can be sensibly improved upon. As yet only the | 


ances of Blenheim and Blake. In February last the 
Blenheim was run in deep water off Plymouth with three 
| boilers only—out of six large boilers and an auxiliary 
boiler. She ran for two hours, developing a little over 
9800 horse-power, the mean speed being 19.05 knots. 
| This is a startling contrast to the figures above given for 
the Blake at practically the same speed, for it will be seen 
to indicate a saving of over 4060 horse-power, out of the 
total power (14,50 horse-power) developed in the Blake. 
The forms of the ships are identical ; they were both tried 
at deep-load draught, and, although the screws are not 
identical, they are probably nearly equal in efficiency. 


earlier stages of trial have been completed, and particu- | No doubt the waste of power on friction of thrust bearings 


lars cannot be given. 


in the Blake, and the drag of shallow water, produced 


Before leaving this subject of speed trials, I may with | this serious loss. 





propriety refer to the performances of three most impor- | 





This short statement of facts is commended to the notice 
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of those who somewhat hastily pronounced the Blake to 
be an egregious failure in regard to speed as compared 
with power developed. In this respect the Blake as she 
now stands, with thrust adjusted, and the Blenheim, 
compare favourably with any other cruisers afloat. Their 
forms have been shown by the Blenheim’s performances 
to be admirably adapted to the highest speeds estimated 
for them, 

It is to be much regretted that the type of boiler fitted 
in the Blake does not permit the maximum power antici- 
pated to be realised. This matter, however, lies outside 
the scope of my paper, Taking 14,500 horse-power as the 
maximum obtainable in the Blake with the limits of air 
pressure laid down, her speed in smooth, deep water 
should be about 204 knots; this is with natural draught. | 
The Blenheim in deep water ran for two hours, under | 
natural draught, at speeds (by log) of 21} to 204 knots, these | 
being the fifth and sixth hours oy her eight hours’ trial. | 
The forced draught trial of the Blenheim has not yet 
been completed. Leakages of tubes occurred when the 
trial was attempted, and the measures to be taken to) 
prevent a recurrence of this trouble are now being con- | 
sidered. While working up towards full power the ship | 
ran ameasured distance of 23 knots in one hour and four 
minutes, and had to deviate from her course on two or | 
three occasions to clear sailing vessels. 

In passing, it may be interesting to state that all these 
large swift cruisers are remarkably handy vessels, and | 
can be steered by hand perfectly at very high speeds with | 
few men at the wheel. They are fitted with balanced 
rudders. 

This section may be concluded by summarising in | 
tabular form the ascertained expenditures of power for | 
given speeds in vessels of different dimensions of the | 
classes above mentioned, and of a few other classes. To 
members of this Institution it is unnecessary to explain 
the causes which tend toeconomy of power with increase 
in dimensions ; but the figures have an interest in con- 
nection with warship design, and they illustrate the 
difficulties to be faced in obtaining high speeds in cruisers 
and other vessels of small dimensions, carrying heavy 
armaments, considerable protection, and coal 
supplies (see preceding page). 








(To be continued.) 





STEADYING VESSELS AT SEA.* 
By Mr. J. I. THornycrort, Vice-President. 


THE motion of a ship at sea, generally known by the 
term ‘‘rolling,” is not only productive of much discom- 


fort, but.in many cases is a source of considerable danger; | 


this motion of a vessel I have been endeavouring to over- 
come. It it probable that automatic steadying gear was 
made at a very early period ; for when men first added 
sails to their canoes as a means of propulsion, these sails 
also gave steadiness, although not originally intended for 
that purpose. The extended use of steam is depriving 
fast passenger vessels of this ancient steadying gear 
(which is still one of the best), and is consequently causing 
increased rolling. For comfort at sea we require in our 
ships some device that will afford the resistance to rolling 
which the sails gave. The need is an increasing one, be- 
cause it is now usual for steamers to keep their course in 
bad weather ; although with greater speed the apparent 
period of the waves may be so much lengthened as to 
cause coincidence with the natural period of of rolling, of 
even the largest vessels, and Sir William Thomson has 
measured angles of roll, in crossing the Atlantic, of 40 deg. 
each way from the vertical, giving a total angular motion 
in one roll of 80 deg. Mr. Tower’s success with his steady 
platform on board ship, induced me to believe that it was 
perhaps possible to steady the whole ship as far as rolling 
was concerned, and finding this to be practicable, I have 
sought this opportunity of laying the results of my 
labours before this Institution, feeling confidence that the 
results already obtained justify experiments on a larger 
scale than those I have made. 

I have toask your attention more to the theory of the 
subject than to the particular experiment made with a 
certain yacht, which, taken alone, only proves that this 
yacht can be steadied to the amount indicated by the 
automatic records taken. 

I wish, therefore, to call particular attention to the fact 
that the effect of moving the centre of gravity of any 
vessel can be estimated with certainty, even though the 





| ship be exposed at the same time to any particular system 

of waves, and also that by this means a vessel may be 

effectually steadied. The modern theory of the condi- 
, tions which govern rolling is due to Mr. William Froude. 
| It is founded on the fact that the free surface of a liquid 
is always, in a sense, level; but when it is undulating it 
has alternate angular motion, which tends to roll a vessel 
by means of her own stability. 

The term “‘stability” correctly describes the propert 
of returning to a position of equilibrium, if dhetenved, 
only when a vessel floats in still water. On a wave sur- 
face, “‘ stability,” or more correctly ‘‘ stiffness,” of a vessel 
tends to place the masts at right angles to the moving 
surface ; but, as sufficient stiffness to maintain this posi- 
tion cannot be provided, the usual result is that the ship 
rolls to a much greater angle than the wave surface. The 
question that Mr. Froude asked himself, about twenty 
years ago, was this: ‘‘ What is the cumulative result of 
the continuous action of a series of consecutive waves 
operating on a given ship?” and he was successful in 
answering it by his theory of rolling, which is now 
generally accepted. 

he application of Mr. Froude’s theory in symbols was 
limited by mathematical difficulties, but in the Transac- 
tions of this Institution for 1875, we have also from Mr. 
Froude a paper on the ‘‘ Graphic Integration on the Equa- 
tion of a Ship’s Rolling, including the Effect of Resis- 
tance,” and this affords a method capable of not only 
treating an irregular system of waves, but it can be 
applied to our present purpose. 

The only cause of rolling which is important to con- 
sider is the angular motion of the-water or wave slope, 
and as this extends to such a depth in ocean waves that 
even the largest vessels do not penetrate to a depth at 
which the motion is sensibly different from the surface 
motion, the vessel tends to place her masts normal to the 
wave surface. 

It is only by the successive impulses of several waves 
that large angles of rolling are attained, and when a 
ship encounters a system of waves, of a period equal to 
her own natural period of rolling in still water, the most 





* Paper read at the thirty-third session of the Institu- 
tion of Naval Architects, April 6,.1892. 


dangerous condition is reached. : Boe 
Under these circumstances the angle of rolling will in- 
crease until, either the work taken up by resistance is 
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equal to the work done on the ship per roll, or, failing} balanced by a weight W moved through the distance b. | the curve lines thus give s history of the changes in the 


this, she will turn over. 

To make a vessel steady, we can reduce the work the 
waves individually do on the ship by taking from the 
stiffness of the vessel. But if this has already been done, 
as far as is consistent with the other qualities required, 
the only method then available is to increase the resist- 
ance to rolling. 





$510 


TO CONTROLLER 


In this way we make— 


D x G Msin 0 — W 4 cosin 6 = 0. 


And the vessel will be undisturbed so long as this con- 
dition is maintained ; but we have usually to deal with 


a more complicated case than this, in which it is not | 
possible to express the conditions of equilibrium so very | 


| the ship to the effective wave slope at one instant, as 


Fig.7. 





elements represented. The curve of inclinations also 


| indicates the velocity of rolling, and from the velocity a 


curve of resistance due tu angular motion can be deduced. 
It would take too much time to completely follow the 
process in building up the inclination curve, which gives 
all we want to know respecting the ship’s performance ; 
but I must explain that from the relative inclination of 


| given by the two curves, a point is found in the force 
| curve, the ordinate, or moment, being reduced by an 
amount representing the resistance due to angular motion 
at the time. In this way the mean force acting on the 
ship for a short interval of time is estimated, and the 
' ordinate representing this force being applied as a change 
in the value of the tangent, which also represents the 
velocity, the inclination of the curve of inclinations is 
found at the end of the small interval of time; thus by 
smnall steps the curve is completed. 

In dealing with a simple system of waves, the effective 
| wave slope acting on a vessel will tend to take the form 
| of a curve of sines, for Mr. Froude has shown that the 

increase in the apparent force of gravity at the wave 
| surface, when the curvature is reduced in the lower part 
| of the waves, tends to increase the righting moment, 
| while the same moment is diminished in the upper parts 
| of the waves where the curvature is greater. 
| In the diagram, therefore, the effective wave slope is 
| represented by a curve of sines. The dotted line is also 
| @ curve of sines, and this is intended to represent the 
| ‘balance curve,” which must also take this form to give 
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The resistance due to a vessel’s own form and surface 
depends on angular velocity, and is a ver 
small for small angles of roll, and this is a defect whic 
allows considerable rolling to be caused with a very small 
disturbing force, when this is isochronous with the 
vessel’s natural period. 

By moving the centre of gravity of a ship a resistance 
may be obtained which is independent of angular 
velocity, and by so doing it is possible to balance the 
wave effort, and prevent angular motion, this being the 
most desirable course, and the one I wish to bring par- 
ticularly before you. In Fig. 3 let 6 be the angle of the , 
steepest effective wave slope the vessel is to encounter, 
then the greatest turning moment tending to roll the 
ship, if upright, is = D x G Msin#@, and this may be| 
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simply. Mr. Froude’s method of graphic integration by 
tangents, applied to the equation of a ship’s rolling, gives 
results which have been experimentally verified so per- 
fectly that Iam happy in having this method available 
to illustrate the effect of moving ballast in a vessel at 
sea. For my purpose I need make no change in Mr. 


Froude’s plan, except add a curve to represent the) 


moment due to what we may appropriately call the ship’s 
intelligent effort to ‘“‘balance” the moment due to the 
wave slope which tends to roll the vessel. 

In a diagram, let the base A B represent time to scale, 


so that any particular instant of time is indicated by some | 


point in the base; a scale of degrees is made at right 
angles to this base, so that ordinates may represent the 
inclination of the vessel to the wave slope at any instant ; 
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|a perfect balance at every instant ; and the phase and 
| greatest moment must be equal and opposite to the 
| righting moment, due to the effective wave slope. The 
|moment of the balance is affected equally with the 
| righting moment by the change in the resultant force 
normal to the wave slope, so that this change does not 
affect the equality ; while the limited angle of stability, 
governed by the moving ballast, avoids other causes of 
inequality. 

This diagram represents, by Mr. Froude’s method, the 
forces acting on an ideal ship in which moving ballast is 
used to balance the effect of the wave slope. The balance 
| curve will be more easily explained by reference to another 
|diagram. It is simply a curve having for ordinates the 
| moments W 1 for each instant to the same scale as those in 
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the force curve. The effect of this has already been de- 
scribed when these moments are equal and opposite to 
those due to the wave slope. In this case it is evident 
that the vessel will gradually come to rest, as indicated 
by her curve of extinction. When the balance curve 
differs in phase or size from this perfect balance, a curve 
may be drawn which I will call the ‘‘resultant wave 
slope,” and the sbip will behave as if this were the real 
wave slope, and it must be noted that not only the 
steepness, but the phase, may be also changed. This 
may cause the relative motion of the ship and real wave to 
maintain a phase which at first sight is not to be expe2ted 
in co-periudic waves. 

For instance, when the resultant wave is in advance of 
the real wave, a vessel may roll so as to keep nearly 
normal to the wave slope. It is interesting to note that 
the effect of the relative phase of the force curve is most 
important in determining the effect produced by it; and 
this is easily seen by drawing a line so as to divide the 
area inclosed by the force curve and the base into two 
parts—the one opposing motion of the ship, and the 
other increasing its velocity. It is only by difference of 
area in these two parts that the angle of rolling is 
altered; but the time of rolling may be much changed when 
the two parts are equal, and the wave slope so p'a ed as 
to simply increase or diminish the righting force. 

he manner in which the controlling gear works will 
be better understood, if we imagine a vessel remaining 
upright among waves, while near the centre of gravity 
of th ship we place a short-period pendulum suspended 
so as to move with little friction; this will follow the 
change in the apparent direction of gravity without 
appreciable loss of time, so that any change in the wave 
angle and apparent direction of gravity cannot take 
place without due warning, which will indicate the time 
and amount of the disturbance. It is, therefore, only 
. necessary to make the motion of the ballast bear some 
particular and constant ratio to the motion of this short- 
period pendulum to keep the balance true. The inertia 
of a heavy mass will cause some loss of time, as we can 
only use a limited force for its control, but it is possible 
to accelerate the phase of motion and overcome this difti- 
culty, so far as to get good results. 

If now we imagine the ship to roll in still water, the 

ffect of the combination just described will be to balance 
the ship’s stability for a limited angle, but this defect is 
removed by the introduction of a second pendulum of 
long period which tends to move the ballast in the oppo- 
site direction to the first one, and enables the apparatus 
to discriminate between the angular motion of the water 
and that of the vessel. 

I find, however, that the long-period pendulum is 
rather a delicate instrument, and that its function can be 
served by a cataract arranged so as to always slowly 
return the ballast to the centre, and this device has the 
effect of accelerating the phase of motion, which, in some 
cases, we also require. 

We are therefore able, by very simple parts, to con- 
struct an apparatus which will indicate the direction and 
amount of motion necessary to be given to the ballast at 
a particular time so as to resist the wave effort; this 
power of indicating may be converted into one of con- 
trolling by suitable mechanism. The loss of time due to 
inertia of the necessary ballast is not always unfavourable 
when the apparatus has to extinguish rolling motion, the 
greatest effect being obtained when the ballast crosses 
the centre lineof the ship at a time when it is most 
inclined to the water surface, and this corresponds to 
a quarter of the phase behind the motion of the short 
pendulum. 

In order to test the apparatus at sea, a tank for ballast 
was fitted under the cabin floors of the steam yacht 
Cecile; this revolved about a shaft and was free to turn 
completely round the axis, which was inclined aft as 
much as the space available would permit. 

The motion of the ballast was controlled by a water 
cylinder having loaded valves in passages communicating 
between its two ends; these valves )imited the resistance 
to motion offered by the water on the piston, which was 
connected to a crank on the shaft. This water cylinder 
was also available for giving motion to the ballast, and 
for that purpose it was fitted with a valve for distribut- 
ing water under pressure. The mechanism for actuating 
this valve has already been referred to; care was taken 
to make it as prompt in action as possible, and it was 
found that no appreciable loss of time in the action of the 
gear occurred in this part of the apparatus. 

The yacht on which the apparatus was fitted for the 
trials displaces about 230 tons, and the moving ballast, 
being 8 tons, represents about 34 per cent. of the dis- 
placement. The stability of this vessel is so great that 
this weight, when displaced from the centre line as 
far as possible, only inclined the yacht about 2 deg., and 
the results obtained must be viewed in relation to this 
small angle, and not with regard to the relative weight of 
the ballast and total displacement. 

In fact, this extreme stiffness isa great disadvantage, 
because it not only increases the necessary turning 
moment of the ballast, but also shortens the time avail- 
able for moving the same from one posision to another; 


and, as the force required varies as — b » it follows that 


the power required for pumping increases inversely, ¢5, ¢ 
being the time occupied in the vessel making one roll. 
The first experiment made at sea was in rough weather; 
the yacht Cecile left Shoreham Harbour on March 10, 
1891. here had been a severe gale and blizzard in the 


night, and the wind was still blowing hard; with sea on 
the port quarter the vessel rolled about 18 deg. each way. 
After passing the Owers Lightship the apparatus was 
started, and the effect was to reduce at once the angle of 


this was not due to changing the course of th2 vessel, a 
circle was turned, and it was found that the good result 
was maintained throughout. 

Various modifications of the apparatus were made, and 
the controlling gear was made more sensitive; but for 
action in bad weather it appeared that the gear was not 
improved by the alterations made. These alterations 
made the gear work in waves of reduced steepness, so 
that a small disturbance which would only cause a rolling 
motion of 2 deg. or 3 deg. was sufficient to put the gear 
in action. 

In order to have reliable evidence of the working of 
the apparatus, free from personal bias, I had fitted on the 
yacht an automatic recording apparatus, and by this 
means the diagrams on page 465 were made. In some of 
these the gear was alternately in and out of action for a 
regular period of minutes, while the course of the vessel 
was unchanged, and the course chosen was that in which 
the greatest angle of roll could be obtained. It was, 
however, on rare occasions that a suitable sea could be 
found to correspond well with the natural period of the 
vessel ; one diagram, however, representssuch a correspond- 
ence, and in this case the reduction in rolling is worthy 
of special remark, the seas in this case seem to have been 
of such a low angle that the ballast could practically 
balance them, although, as I have already explained, it is 
not so much as is desirable in so stiff a vessel as Cecile. 
This part of the diagram shows clearly that in waves of 
this character the apparatus is efficient in reducing the 
rolling angle to a small part of the motion to which 
the vessel’s unaided resistance was able to maintain it. 
The vessel’s resistance to rolling is, however, very great 
for its size, when compared with many vessels, and this 
is proved in two ways. The angle of roll of the vessel, 
unaided by the apparatus, appeared to be only about 
22 deg. in a rough sea abeam, and of a period not differ- 
ing much from the natural period of the vessel. 

The curve of extinction is exceedingly rapid, as 
will be understood when it is stated that in H.M.S. 
Sultan the loss of range between 3 deg. and 4 deg. 
requires eight rolls, Examination of the automatic 
records proves that although the resistance to motion 
exerted by the moving ballast was only equal to about 
one-quarter the greatest turning moment due to the 
wave slope, this resistance was sufficient to reduce the 
rolling motion in a very satisfactory manner, and greatly 
increase the comfort afforded by the vessel. 

In estimating the effect of the apparatus in any vessel, 
the two elements of importance are, the ship’s stiffness 
and time of rolling. 

The former should be as small as possible, while the 
latter, by being increased, allows time to move the 
ballast through an extended range. 

The effect of the apparatus may be seen by a model, 
Fig. 4. In this S represents the wave on which the 
vessel V floats, E being a spring tending to place the vessel 
always upright relatively to the wave S, which can be 
made to vary its angular position. W is the ballast, 
which can be so moved as to at all times balance the force 
due to the stiffness, represented by the spring E. If 
the moving balance be arrested, the motion of the wave 
will be given to the vessel, in the same way as in areal 
ship among waves, and the effect of the relative period 
will be illustrated by varying the speed at which the 
apparatus is worked. 





NOTES FROM THE NORTH. 
Guascow, Tuesday. 
Glasgow Pig-Iron Market.—The warrant market was 
fully firmer in tone last Thursday. In the forenoon 
buyers were offering their previous day’s closing price, 
but sellers were seeking better terms. A little business 
was done. In the afternoon, however, a fairly good 
business was done at sellers’ quotations, and the close 
showed an advance of 14d. per ton for hematite iron, and 
of 4d. per ton for Cleveland iron. No official business 
was done in Scotch iron, but some transactions were re- 
ported at fixed dates, which were outside the official 
record. Buyers remained at 40s. 9d. per ton for Scotch 
iron, and sellers came down 4d. to within 1d. of buyers’ 
prices, but nothing was done. At the close the settle- 
ment prices were—Scotch iron, 40s. 9d. per ton; Cleve- 
land, 37s. ; hematite iron, 46s. 3d. per ton. There was 
continued ease in the pig-iron market. On Friday 
hematite iron was largely dealt in, and varied in price 
to the extent of 3d. per ton (1d. up and 2d. down), 
closing firm, and only 4d. back from Thursday night’s 
close. Cleveland iron was in limited demand, and 
was weak, closing 24d. per ton cheaper on the day. 
Only one transaction took place in Scotch iron, at 24d. 
per ton under the last transaction two days pre- 
viously. The settlement prices at the close were—Scotch 
iron, 40s. 9d. per ton; Cleveland, 36s. 9d. ; hematite 
iron, 46s. 3d. per ton. There was a stronger tone on the 
market on Monday, with a marked improvement in 
quotations. Only one transaction at one month was re- 
corded in Scotch iron, which closed 1d. per ton higher. 
Hematite iron was run up 5d. per ton, end Cloveand 84d. 
per ton. The returns for last week were considered 
favourable to the holders of warrants, and caused a 
stiffening in quotations. . At the close of the market the 
settlement prices were—Scotch iron, 40s. 9d. per ton ; 
Cleveland, 37s. 6d. ; hematite iron, 46s. 74d. per ton. 
The “iron ring ” was in a state of suppressed excitement 
this forenoon over the sharp rise in the price of Cleveland 
and hematite warrants. The continued large with- 
drawals from the Cleveland and hematite iron stores 
seem to have made operators shy of committing 
themselves extensively to the ‘‘bear” tack, and that 
attitude has been quickly noted by a prominent 
‘*bull” firm, who have bid up prices very suc- 





rolling to about 9 deg. ; and, in order to make sure that 





cessfully within the past day or two against the 


“shorts.” This forenoon they were again firm buyers, 
and as there appeared to be some buying orders in 
the market, prices, in the absence of sellers, rose at a 
rapid rate. Hematite iron advanced to 47s. 43d. per 
ton, as against 46s. 8d. last night, and Cleveland was 
also 44d. per ton better, at 37s. 104d. Scotch iron was a 
shade firmer. An active business took place, especially 
in Cleveland iron. There was a quieter feeling in the 
afternoon, and both Cleveland and hematite iron closed 
easy after having been firm. The former touched 47s. 4d., 
but closed at 47s. 24d. offered. Cleveland closed at 
36s. 10d. per ton. Warrants became more plentiful 
towards the close, so that the ‘‘squeeze” that was ex- 
pected did not take place, nor is it now imminent. The 
following are some of the prices of No. 1 special brands of 
makers’ iron: Clyde, 48s. per ton; Gartsherrie, Calder, 
and Summerlee, 50s. ; Langloan, 51s. ; Coltness, 53s. 6d. ; 
Glengarnock (shipped at Ardrossan), 50s. 6d.; Shotts 
(shipped at Leith), 52s. 6d. ; Carron (shipped at Grange- 
mouth), 55s. 6d. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5706 
tons, as compared with 8411 tons in the correspond- 
ing week of last year. They included 322 tons 
for the United States, 342 tons for India, 127 tons 
for Australia, 255 tons for Italy, 1821 tons for Germany, 
190 tons for Russia, 400 tons for Holland, 200 tons for 
Spain and Portugal, 180 tons for China and Japan, 
smaller quantities for other countries, and 4319 tons 
coastwise. There are now 78 blast furnaces in actual 
operation as compared with 45 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 482,631 tons yesterday afternoon, 
against 484,870 tons this day week, thus showing a de- 
crease during the past five days amounting to 2239 tons. 


Iron Ore Imports at Clyde.—The landings of Spanish 
iron ore at the Clyde ports of Glasgow, Bowling, Port- 
Glasgow, and Greenock, during the month of March were 
the largest on record for any one month. There arrived, 
chiefly from Bilbao, forty-three steamers, with 61,281 
tons of ore, being an increase of 42,861 tons over the im- 
portsin March last year. As the Scottish iron furnace- 
men’s strike continued into March last year, the imports 
were very small that month; but still, ascontrasted with 
the receipts for March, 1890, the past month’s landings 
show an increase of 11,808 tons. Over the quarter the 
imports amounted to 154 346 tons, being an increase of 
121,416 tons over those for the same quarter last year during 
the strike. As contrasted with 1890, the increase was 
36,257 tons. During the six months from October, 1890, to 
March, 1891, of the Scottish iron furnacemen’s strike, the 
imports of Spanish iron orewere only 81,008 tons, which was 
a falling off to the extent of 164,550 tons as contrasted with 
the imports for the same six months in 1889 and 1890, 
The imports during the last six months show an increase 
of 158,746 tons over those of the striks period, but still 
5804 tons under those for the same six months in 1889 
and 1890. The Durham strike, and the blow-out of fully 
100 English iron furnaces during March, have to some 
extent increased the shipments of iron ore to the Clyde. 
During the last four weeks the English market for iron 
ore has been largely closed. Noadditional furnaces, how- 
ever, have been put in blast in Scotland, and the stocks of 
iron ore are reported to be now very heavy. The follow- 
ing returns have been specially compiled : 


Month. Quarter. 
Vessels, Tons. Vessels. Tons. 
1892 ... 43 61,281 106 154,346 
3801 ... 14 18,420 28 32,930 
1890 ... 34 49,473 81 ‘118,089 
1889 ... 34 45,387 71 102,631 
1886 ... 18 238,978 69 87,196 


Ardrossan New Dock.—To-day there was a formal open- 
ing of the Eglington Dock, which has been in course of 
construction during the past four or five years, in connec- 
tion with Ardrossan chow. Ardrossan itself and 
several adjacent towns were en féte in consequence of the 
event. The new dock covers an area of about ten acres, 
its length being 700 ft. and its breadth 620 ft., while its 
depth is 27 ft., so that it will allow the largest vessels to 
be afloat at alltimes. The quay accommodation extends 
to over 2700 ft. There is also an outer or tidal basin of 
very considerable extent—fully four acres, with a depth 
of 18 ft. at low water and 27 ft. at high water. The 
hydraulic hoists or loading cranes form a prominent fea- 
ture of the equipment of the new dock. Messrs. Strain, 
Robertson, and Thomson, of Glasgow and London, were 
the engineers for the dock, and Messrs, Lucas and Aird, 
London, were the contractors. 


Glasgow Associated Students of the Institution of Civil 
Enginecers.—An ordinary meeting of this association was 
held last night, Mr. W. R. Copland, M.I.C.E., president, 
in the chair. An interesting paper on ‘‘The Permanent 
Way of Railways” was read by Mr. James H. Anderson, 
who introduced his subject by giving an historical sketch 
of the gradual development of the permanent way. Mr. 
Anderson proceeded to discuss the various features of the 
more recent practice, and described the modification of 
the various parts of railway permanent way in use by the 
leading railway companies. A discussion followed, after 
which Mr. Anderson was heartily thanked for his paper. 
Subsequently the annual business meeting of the assucia- 
tion was held, when the following office bearers for next 
session were elected: President, Mr. W. Copland ; 
vice-presidents, Mr Robertson, Mr. John Cowan, Jun., 
and Mr. C. R. Bonn; members of council, Messrs. 
William M, Gale, William R. Capland, John A. Scott, 
-_, C. W. Wilson; hon. secretary, Mr. Robert F. 
er. 


Royal Scottish Society of Arts.—The eleventh meeting 
of this Society was held yesterday evening, Mr. Alexan- 








der Leslie, president, in the chair. Professor Stanfield, of 
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the Heriot-Watt College, made a communication on ‘‘ Ore 
Concentration” by a new dry method, the joint invention 
of himself and Mr. Thomas Clarkson. With the aid of 
diagrams, lantern slides, and a working model, he ex- 
plained the manner in which the ore was treated, and 
compared the results with those obtained by the wet pro- 
cesses of concentration. The advantages claimed for the 
dry method were that stuff could be treated by it which 
no other system was capable of treating ; that it could be 
used in hot countries where water is scarce; and that a 
much greater percentage of metal was obtained than by 
other methods. It was explained that a machine 10 ft. 
square turned out forty to fifty tons of ore per day of 
twenty-four hours ; that one skilled man could attend to 
five machines; and that the cost was something like 
1s. 4d. per ton of ore treated. The whole weight of the 
machine and classifier was about three and a half tons. 
Dr. W. G. Black read a paper ‘‘On a Floating Rain Gauge 
and Evaporator for Ponds.” He exhibited an instrument 
which he had designed, and gave the results of a long 
course of experiments which he had carried out on Dud- 
dingston Loch. His principal object, he said, was to 
elicit the opinion of the Society upon the form of instru- 
ment to be adopted by observers in various parts of the 
country. Both papers were remitted to committees to 
examine and report. 


Railway Extension in Glasgow.—In connection with the 
Glasgow City and District Railway an important exten- 
sion has just been made which connects the College 
Station of the North British Railway system with Bridge- 
ton Cross. At the the terminus there are two island 
platforms, each about 700 ft. long. It is understood that 
in the course of the next few weeks the Bridgeton Cross 
Station will be made the terminus for the Helensburgh, 
Balloch, and Milngavie trains, which have hitherto been 
shunted at College Station. The cost of the new line, 
together with the property which it was necessary to 
acquire for it, will probably be between 300,000/. and 
400,000/. 


Glasgow Harbour Tunnel.—The tunnel which has been 
in course of construction under the Clyde at Finnieston 
during the past two years or so—rather three tunnels, 
two for vehicles and one for foot-passengers—will, it is 
expected, be finished and ready for traffic in the course of 
about six months. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Manifesto to the Miners.—The executive of the York- 
shire Miners’ Association on Monday issued a mani- 
festo to the various branches, in which it reviews the 
struggle in Durham, and says that the colliers there will, 
according toa letter from their secretary, Mr. Patterson, 
require 32,000/. a week if they are to remain out on strike. 
A sum of 1250/. a week, raised by a weekly levy of 6d. 

r member, is now being sent from Yorkshire to 

urham, and 520/. a week to Cumberland. The miners 
are instructed not to work on any Saturday from the 
16th inst. 


Singular Flooding of a Colliery.—Messrs. Locke and 
Co., of the Newland Collieries, Normanton, have been 
compelled to cease work at the New Stanley Main Pit, in 
consequence of a large volume of water finding its way 
into the mine and flooding the workings. The company 
possesses two Stanley main seams, and about a year ago 
a similar difficulty occurred at the other main seam. It 
was not until after months of arduous work that the 
water was pumped out of the pit. Where the water comes 
from isa mystery. Special pumping machinery has been 
laid, and is being worked by electricity, but no apparent 
— has yet been made in the quantity of water in 
the mine. 


An Effect of the ‘* Stop” Week.—One result of the miners’ 
holiday is shown in last month’s coal trade return from 
Hull. The total amount forwarded to the port was 
142,072 tons, a decrease of 7360 as compared with that 
sent during March, 1891. There is also a decrease on 
the three months of the present year of 4216 tons, the 
figures for the 1892 period being 463,152, and those for 
the first quarter of 1891, 467,386. The tonnage taken by 
river to Hull was last month 46,816 as against 95,256 by 
rail, The exports last month were 26,117 as compared 
with 56,494 in the corresponding period of 1891. 


Hull and the High-Level Railway.—Some discussion is 
arising with reference to the North-Eastern Bills relating 
to the Hull Docks. The company, it seems, has made 
two offers in reference to the construction of a high-level 
railway ; one, to make such a railway on the existing line 
round the town if the corporation will contribute 60,000/., 
and the other to make an outer railway to the new dock 
that would not touch the most populous parts of the town. 
The matter is being negotiated. As at present arranged 
the corporation has power at any time to call for the 
municipalisation of the undertaking. 


The Heavy Trades.—Reports from the various iron forges 
and mills show a continued falling off in the demand for 
manufactured iron, and the pig-iron market is very 
sluggish. Bar sells most freely. There is a fair inquiry 
for girder and bridge sections both in iron and steel. In 
the heavy steel trade there are also indications of 
depression, very few new contracts for railway material 
coming in and the most important of the older ones 
being rapidly worked out. Manufacturers, however, aver 
that there can be no reducticn of the prices as quoted last 
week, fuel and labour being as pve as 81x months 
ago. Agents of Bessemer are clearing out some fair lots 
of billets and slabs at 5/.17s. 6d. to 6l. per ton, and 
Siemens fetches 7s. 6d. per ton more money. At the 
armour-plate mills the plant is running full timeas yet, but 





fresh orders do not appear to be forthcoming. The demand 
forall classes of marine material has fallen off rapidly lately 
and reports from agents do not hold out any hopes of 
present recovery. In the engineering trades there is no 
pressure of work whatever, taking the branches generally, 
and some take a very gloomy view as to the future. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 
The Cleveland Iron Trade.—To-day the quarterly meet- 
ing of the North of England Iron and Allied Trades was 
held in the Royal Exchange here, and was only thinly 
attended, there being certainly no more people present 
than are usually seen on ’Change at the ordinary weekly 
markets. Had it not been that placards were posted 
announcing the fact, very few people would have been 
aware that it was a quarterly gathering. Although, 
as is usual at quarterly meetings, facilities were afforded 
for the exhibition of articles of interest to the trade, not 
a single firm availed themselves of this mode of advertis- 
ing their specialities. The amount of business trans- 
acted was certainly not large, but one or two mer- 
chants reported rather more doing than there has 
been of late. A few small lots of No. 3 g.m.b. 
Cleveland pig iron were reported sold at 38s. for prompt 
f.o.b. delivery, but most of the makers would not listen 
to any such price, and some of them asked as much as 
403. for the ruling quality. The lower classes were 
steady, and a fair business was recorded in No. 4 foundr 
at 37s. 9d. Grey forge was 37s. 6d. Middlesbroug' 
warrants were pretty steady, opening at 37s. 104d., and 
closing at 37s. 94d. cash buyers, with a fair business 
doing in them. ematite pig iron was not obtainable at 
all excepting for forward delivery, and producers were not 
particularly anxious to enter into contracts. Few firms 
would name less than 50s. for forward delivery of Nos. 
1, 2, and 3 of makers’ east coast brands. 


Blast Furnacemen and the Distress.—The officials of 
the National Association of Blast Furnacemen issued 
from their head-quarters at Middlesbrough yesterday, an 
appeal to the public generally regretting that through 
circumstances over which they had no control, their 
members were deprived of the ordinary means of obtain- 
ing a livelihood for themselves and families. It was well 
known that through the stoppage of work in the Durham 
coal pits, the blast furnaces, for want of coke and coal, 
had had to be laid idle, thus causing about 2500 of the 
members of the association in the Cleveland district 
alone to be thrown out of work through no fault of their 
own. The appeal goes on to say that they would like to 
point out that for the past fifteen or sixteen years all 
their disputes and wages questions had been settled 
by either conciliation or arbitration. Thus they 
had kept the works going as well as created a good 
feeling between employers and employés. But whilst 
they had been able to do that in the north they 
had not always been able to do it in other districts, 
and a dispute in Asham and Millon cost them 4000/., 
whilst the strike in Scotland cost them 12,500/., and they 
were now left without funds and with their men out of 
work, who had ever been willing to allow their disputes 
to be settled by common sense and reason rather than by 
the barbarous modes of strikes and lockouts. A great 
many of their men had been out of work for four weeks, 
but they had refrained from appealing for help-until com- 
pelled, and they now hoped that those who were ina 
position to assist them would do so. 


Manufactured Iron and Steel.—There is nothing new in 
the manufactured iron and steel trades. Most of the 
establishments remain closed, and quotation can only be 
obtained for delivery after the settlement of the strike in 
the coal trade. For delivery thin common iron bars are 
5l, 12s. 6d. ; ironship-plates and iron ship angles, 5/. 5s. ; 
steel ship-plates and iron ship angles, 5/. 15s., all less 24 
per cent. discount, and heavy sections of steel rails 4/. net 
at works. 


The Fuel Trade.—The deplorable strike of Durham 
colliers appears to be no nearer an end, and, indeed, the 
policy that is being pursued by some of the miners in 
other districts is to force the Durham miners to continue 
their struggle. It is not surprising to find the federation 
giving 3000/. to the men because more work is being found 
for federation miners, and in fact Durham is impoverish- 
ing itself to benefit other coal-raising districts. On New- 
castle Exchange just now coal is very quiet with little 
business doing. Best Northumbrian steam coal is quoted 
10s. 9d. f.o.b. and small steam 4s. 9d., the demand for 
the latter quality being pretty good. Gas coal is scarce 
and for prompt shipment 12s. is asked. Most ridiculously 
high prices are asked for coke, but buyers are very few. 





NOTES FROM THE SOUTH-WEST. 

Swansea.—The trade of Swansea for March showed a 
satisfactory increase. The imports amounted in March 
to 58,460 tons, against 48,207 tons in March, 1891. The 
increase occurred principally in iron ore, gas coal, &c. 
The exports were 185,219 tons, against 160,154 tons. The 
shipments of coal and coke were 128,666 tons, against 
100,034 tons. There was a slight increase in patent fuel, 
but tin, terne, and block plates showed a decrease of 
5500 tons. For the first three months of the current 
year the imports were 163,698 tons, against 139,368 tons 
in the first quarter of 1891, while the exports were 
535,685 tons, against 529,403 tons. 


Proposed Dock at Diglis.—The Severn Commissioners 
sat as a committee on Saturday at Worcester to consider 
tenders which had been received for the construction of a 





dock at Diglis, but a final selection was not made. The 
new dock will be about 500 ft. north of the present Diglis 
docks, and its area will be about 100 yards by 60 yards. 
The works have to be completed within fifteen months. 


A Cardiff Pontvon.—On Thursday a pontoon owned by 
the Cardiff Floating Dry Dock Company was floated in 
the presence of Mr. H. Cory and other gentlemen. The 

ntoon was purchased about five years since by the 

umfries Dry Dock Shipbuilding and Engineering Com- 
pany, Limited, and after that company went into liqui- 
dation the works and pontoon were secured by the present 
company. A gridiron upon which the pontoon rests is 
on the east side of the Bute Docks entrance, between 
the channel tip and the Low- Water Pier. 


Pontupridd Drainoge.—On Friday the Pontypridd 
Local Board further considered tenders received for the 
execution of a subsidiary drainage scheme. The tenders 
ranged from 39,870. to 18,600/. Ultimately the tender 
of Mr. Jenkins, Cilfynnydd, amounting to 
19,8811. 7s. 9d, was accepted. The surveyor’s estimate 
of the cost of the works amounted, in round figures, to 
20,0007. 


Cardiff.—The steam coal trade has been inactive; the 
best descriptions have made 12s. 6d. per ton, while 
secondary qualities have brought 11s. 6d. to 12s. per ton. 
A pretty good business has still been sing in house- 
hold coal, No. 3 Rhondda large making 12s. 9d. to 13s. per 
ton. Patent fuel has been in only limited demand. The 
iron ore trade has also been dull; the best Rubio has been 
making 11s. 3d. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in March were as 
follows: Cardiff —foreign, 873.011 tons; coastwise, 
152,268 tons. Newport—foreign, 177,149 tons ; coastwise, 
13,706 tons. Swansea—foreign, 80,276 tons; coastwise, 
72,342 tons. Llanelly—foreign, 10,658 tons ; coastwise, 
4040 tons, showing aggregate totals of foreign, 1,141,154 
tons ; coastw:se, 342,356 tons. Theshipments of iron and 
steel from the four ports in March were: Cardiff, 3050 
tons ; Newport, 2426 tons ; Swansea, 213 tons ; Llanelly, 
nil ; total, 5689 tons. The shipments of coke were: Cardiff, 
13,442 tons; Newport, 66 tons; Swansea, 460 tons; 
Lianelly, nil; total, 13,968 tons. The shipments of 
patent fuel were—Cardiff, 31,327 tons; Newport. 4880 
tons ; Swansea, 26,523 tons; Llanelly, nil; total, 62,730 
tons. The aggregate shipments of coal from the four 

rts in the first three months of this year were—Car- 

iff, 2,880,531 tons; Newport, 707,993 tons; Swansea, 
392,487 tons; Llanelly, 40,838 tons ; total, 4,021,849 tons. 
The aggregate shipments of iron and steel were—Cardiff, 
7840 tons; Newport, 3990 tons; Swansea, 263 tons ; 
Lianelly, nil; total, 12,093 tons. The aggregate ship- 
ments of coke wcre—Cardiff, 28,211 tons; Newport, 154 
tons ; Swansea, 2075 tons; Lilanelly, nil; total, 30,470 
tons. The aggregate shipments of patent fuel were— 
Cardiff, 81,980 tons; Newport, 13,741 tons; Swansea, 
95,891 tons ; Llanelly, nil; total, 191,612 tons. 


London and North-Western Railway.—The London and 
North-Western Railway Company is completing a double 
line of rails between Swansea and Pontardulais. It is 
expected that the work will be sufficiently advanced to 
enable the company to make en important acceleration in 
its service between Swansea and the North, May 1. 


Railway Amalgamation.—A Bill which is now being 
promoted by the Great Western Railway Company, pro- 
vides for the amalgamation with tho company as from 
July 1, 1892, of the Calne, Oldbury, Newent, Ross, and 
Ledbury, and Wellington and Severn Junction Railway 
Companies respectively. The whole of these lines are 
worked by the Great Western Company, and the terms 
on which it is proposed to absorb them are as follows: 
Calne Railway, the assumption by the Great Western 
Company of the debenture debt and the issue of 13,117/. 
consolidated ordinary stock of the Great Western in ex- 
change for the share capital of the Calne Company, 
amounting to 20,280/. Idbury Railway, the issue 
of Great Western 4 per cent. debenture stock in ex- 
change for the 4 per cent. debenture stock of the 
Oldbury Company, and of 44,100/. consolidated ordi- 
nary stock of the Great Western in exchange for the 
share capital of the Oldbury pp ced amounting to 
70,0907. Newent and Ross and Ledbury Railway, the 
assumption by the Great Western of the debenture debt 
of the Newent Company, and the issue in exchange for 
their share capital of 170,000/., and for the share capital of 
the Ross and Ledbury Company, amounting to 109 500/., 
of a similar amount of Great Western consolidated ordi- 
— stock in each case. ba ge mye and Severn Junction 
Railway, the assumption of the debenture debt, and 
the exchange of the share capital, amounting to 59,830/., 
for a similar amount of 5 per cent. guaranteed stock of 
theGreat Western Company. The capital of the Newent 
and Ross and Ledbury Companies has been provided 
entirely by the Great Western Railway Company. They 
own also the whole of the share capital of the 
Calne Company, and, with the exception of a few 
shares, that of the Oldbury Company. ‘The Bill contains 
provisions also for the transfer to the Great. Western Com- 
pany of the powers of the East Usk Railway Company 
and the dissolution of that company, and for the vesting 
in the London and North-Western and the Great Western 
Companies jointly of the undertaking of the Ludlow and 
Clee Hill Railway Company in consideration of a pay- 
ment of 72,5000. 


Great Western Railway.—An omnibus Bill which the 
Great Western Railway Company is promoting during 
the present session provides for a deviation of a portion of 
an authorised line iieeen the Severn Tunnel line, near 





Pilning, to Avonmouth, substantially in the same course 
as a deviation included in a Bi'l of last session. 
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Re THE “INDIAN ENGINEER.” 


IMPORTANT NOTICE, 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Barat ) Friday, the 4th day of December, 1891, 
Regr. 5 between 
“ ENGINEERING,” Lr1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DENNINGTON an Affidavit of 
Joun Dygr and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 








NOTICES OF MEETINGS. 

Tue INsTITUTION oF Civil ByeineeRs.—Easter Tuesday, April 
19th, no ting.—Students’ ting, Friday, April 22nd, at 
7.30 p.m. Paper to be read: ‘‘The Speed and Power of Loco- 
motives,” by Edmund L. Hill, Stud. Inst. C.E. Mr. Jobn A. F. 
Aspinall, M. Inst. C.E., in the chair.—Ordinary meeting, Tues- 
day, April 26th, at 8 p.m. Paper to be read: ‘‘ Electric Light 
Measuring Instruments,” by Mr. James Swinburne. The meeting 
will be adjourned at 9.30 p.m., when the President and Council 
will hold a reception in the libraries. 

Tue Surveyors’ IxstiruTion.—Monday, April 25th, when a 
paper will be read by Mr. E. G. Wheler (Fellow), entitled ‘‘ Leases 
to cane Liability Companies.” The chair to be taken at 8 
o’clock. 

Royal MetTeorowogicaL Socretry.—Wednesday, the 20th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the following 
papers will be read. ‘‘ Anemometer Comparisons,” by Mr, W. 
Dines, B.A., F.R. Met. Soc. ‘‘The Hurricane over the West 
Indies, August 18th-27th, 1891,” by Mr. Francis Watts. 
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THE RATING OF MACHINERY. 

THE second reading of the Rating of Machinery 
Bill by 232 to 122 is undoubtedly a great success. 
The attitude taken up by Mr. Ritchie is, if possible, 
still more significant, considered as an index of the 
direction of opinion upon this, in every sense of the 
word, forbidding subject. But it would be more 
than foolish to suppose that the battle has been 
won. The Bills of 1890 and 1891 were read a 
second time in the Commons, and it yet remains to 
be seen whether the effort of this—the sixth suc- 
cessive session in which a practical attempt to deal 
with the difficulty has been made—will be more 
fruitful than its predecessors. 

There is, unquestionably, a growing volume 
of opinion that the law needs to be declared. 
No one pretends that, as it stands, based 
on the ‘“‘recognised code of precedent,” it is 
anything more than a jumble of anomalies 
which threaten to become more and more fruitful 
of grievance and hardship. Many of the oppo- 
nents of the present measure, it is true, take 
up so severely negative an attitude that it is 


79 | impossible to believe that under any circumstances 


they would acquiesce in any fair principle of assess- 
ment. Avowedly partisans, they demand that 
manufacturers shall be heavily rated simply and 
solely because this will relieve the rest of the 
community. With a recklessness that argues any- 
thing but familiarity with the subject on which 








they wish to pose as authorities they condemn the 
Bill as devised to shift burdens from the shoulders 
of the rich to those of the poor, from the industrial 
to the agricultural world. This fallacy deserves a 
short shrift. It is not putting it too high to 
say that every man, woman, and child in the 
kingdom is, or promises to be, affected by 
the Chard decisions. If Lord Esher’s ruling 
is to be logically carried into operation, all 
premises, whether manufacturing, or trading, or 
agricultural, must be assessed on a valuation which 
shall include every tool they contain. It is not 
merely a lace mill but a thrashing shed, or a car- 
penter’s shop, that the decision, if properly con- 
strued, affects. Everything on the premises which 
is there for the purpose of making, and which 
makes them, fit for the particular purpose to which 
they are applied, is, according to the Master of 
the Rolls, to be taken into account. If it were 
proposed to rate every working man’s tools, if, in 
other words, the Bill was the converse to the present 
Bill, there would be such an outcry as the country 
has never known. Yet, forsooth, because manufac- 
turers, as wellas workmen, will benefit bythe declara- 
tionof the law, it is, we are gravely told, projected 
to relieve the rich at the expense of the poor. The 
force of foolish partisanship could surely no further 
go. This attempt to embitter the question by intro- 
ducing extraneous distinctions based not on any 
principle of law or equity, but on supposititious 
class interests, is simply contemptible. 

There is no need for any doubt as to the equity 
of this matter. It is better that it should be plainly 
stated that there is no hardship whatever in the law 
that it is proposed, not to enact, but to define. No 
doubt the prospect of having the assessment of 
manufacturing premises multiplied by three or by 
five is alluring to that extremely short-sighted sec- 
tion of the community which believes it will gain 
thereby. There are, for example, we venture to 
believe a good many people in Manchester who 
wish that the change in the assessmenc declared 
by Mr. Thomas Lings to be necessary in that city, 
under the decision in the Tyne Boiler Works case, 
may become an accomplished fact. A prospect of 
a general reduction in the amount of the rate is 
always popular. It matters not, it seems, at what 
cost this may be accomplished. Mr. Lings, who 
is the Comptroller of Poor Rates for Manchester, 
declares that the effect of including all machinery 
in the valuation will be to drive the trades 
affected out of the township, but, like most pro- 
phets, he has spoken to unbelievers. In the same 
way Gloucestershire labourers may be persuaded 
that a declaration of the law which shall 


H.| over-ride the Chard decision may operate to 


their disadvantage. But let them consider 
for a moment the injurious effect of that decision, 
and of the high-handed action of the Chard Union 
upon the manufacturing prospects of that com- 
munity. Can any possible reduction in the general 
rate levied compensate for such untoward influences 
upon industry ? 

The same argument applies with almost equal 
force all over the country. Except in those 
few cases in which the ruling of the Courts was 
in operation before it was given (that is, where 
the assessment of manufacturing premises has 
always been on the ‘‘ highest scale’’), the effect of 
the new restraints must be prejudicial. The Bill 
does not in any sense propose a change in the law ; 
it is simply desired to prevent the new construc- 
tion of the law from being put into universal 
operation. It is therefore, to say the least, not 
exactly ingenuous to raise a cry against it as if it 
were a barefaced attempt on the part of the manu- 
facturers interest to shift burdens they have always 
borne on to other shoulders. The attack led by 
Sir E. Birkbeck on the alleged behalf of the agri- 
cultural interest, will not bear a moment’s exami- 
nation. Ifthe new construction of the law is to 
be carried out at all, every farm in the country 
should be assessed on a valuation, taking into 
account all the reaping, thrashing, haymaking, 
and ploughing machinery and other agricultural 
implements on the premises. In the view of more 
than one expert every spade and hoe in the place 
ought to be taken into account in valuing a farm. 
Now if this were done the ‘‘ boot would be upon the 
other leg” with a vengeance, and Sir E. Birkbeck 
would, we suppose, be found in the other lobby. 

It is, no doubt, plausible to talk about dealing 
with the whole question of assessment, and 
to deprecate ‘‘ haphazard piecemeal legislation.” 
But anybody who has followed public affairs is 
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perfectly well aware that there is not the remotest 
prospect of any measure of general rating reform 
coming into law for many years to come, and, 
meanwhile, we are solemnly asked to allow an 
obvious injustice to be perpetrated at the expense 
of the industrial community. If any chattels what- 
ever are to be rated, in the name of decency let all 
chattels be rated. If a manufacturer should pay 
on chattel machinery, every tradesman, every 
householder, should pay on the same footing. 
Consider what would be said if every house 
in the country were assessed on a valuation 
which included its furniture! Yet can it be pre- 
tended that the furniture is not on the premises 
for the purpose of making and does not make them 
fit as premises—it is very clumsy but it is Lord 
Esher's wording—for the purpose for which they 
are used? A house is not of much use without 
chairs or tables or bedsteads, and it is, if you think 
of it, really very absurd that only the house rating 
should be taken into account. 

But we are not now concerned to discuss the 
ethics of rating chattels. Rightly or wrongly the 
House of Lords Committee on Parochial Assess- 
ments of 1850 was considerably impressed with the 
difficulty and impolicy of any such proceeding, 
while the discovery that the use of the word 
‘* hereditament” in 3 and 4 Vict., c. 89 (which 
suspended a power of assessing stock-in-trade) did 
not protect personal property created, something 
like a panic. All that may have to be changed in 
these enlightened days. Personal property is 
threatened in more directions than one. Mean- 
while it is nothing short of a flagrant injustice 
that a construction of the existing law, which has 
already almost paralysed many an industrial com- 
munity, and which, as it becomes enforced, will 
paralyse many more, should be permitted to 
gain the validity of usage. Mr. Gerald Balfour 
was more than justified in asserting that his 
measure was designed not to effect but to 
avert change. Taking the country area by area it 
is contended with obvious justice that the prin- 
ciple of the Bill embodies that now generally in 
force. Isolated districts like Birmingham—where 
the valuation is made simply according to the 
nominal horse-power—may, if they wish, be 
exempted from its operation. Homogeneity is, no 
doubt, in itself a good thing, and the Bill aims at 
nothing so much as to bring about a uniform 
system of assesment for industrial premises through- 
out England, or, for that matter, throughout the 
United Kingdom. For the law as declared by the 
Bill would be the same throughout the three 
kingdoms. But as the measure is once more 
threatened with obstruction because of the peculiar 
rating idiosyncrasies of individual communities 
there seems to be no good and suflivient reason why 
they should not be permitted to exclude them- 
selves from its operation. There is, however, so 
far as we can see, nothing to be said for indefinitely 
shelving a settlement of the dispute which has 
already been raging long enough, and which seems 
to have had the result of arousing a ridiculous 
amount of personal acrimony. Sir Henry James 
made no empty boast when he declared in the 
House of Commons that in five or six questions he 
could make any conspicuous lawyer admit that he 
‘* could not tell how to apply the Chard decision in 
its entirety, nor define the exact meaning of the 
judgment of the Court of Appeal.” It is not neces- 
sary to add another word to prove the absurdity of 
the present state of the cases, nor to demonstrate 
its necessity for a statutory declaration of the law 
which shall make it at once less of a stumbling- 
block and less foolish, 
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GREAT BRITAIN AND THE COLUM. 
BIAN EXPOSITION. 

THE meeting that was held last week at Man- 
chester, in the interests of the British Section at 
the Columbian Exposition, gave expression to the 
considerable amount of indifference and prejudice 
that exist in that very important manufacturing 
district. In this respect the meeting undoubtedly 
served a good purpose, because the formulation of 
adverse opinions must precede all useful efforts to 
combat them, and if possible bring dissentients to 
other and more desirable views. The Mayor of Man- 
chester, who acted as chairman on the occasion in 
question, after explaining why the meeting had 
been called, pointed out the very important fact to 
which we drew emphatic attention last week, that 





while France and Germany had equal cause with 
ourselves to complain of the McKinley tariff, yet 
these countries were making great efforts to be pro- 
perly represented at Chicago, and that it should be 
at least of equal interest to ourselves to do the 
same. It is undoubtedly of unfortunate significance 
thatscarcely any applications for space in the British 
Section have as yet come from the Manchester dis- 
trict, and in confirmation of this Alderman Bailey 
stated that ‘‘ he did not know a single engineer in 
the district who proposed to be an exhibitor, and 
he was not at all surprised. The Americans had 
already copied our machinery to a very great extent, 
and why should we at our own cost give them 
further facilities to do so? We should be very 
great fools if we did. If anybody in the United 
States desired to copy our machinery, let them 
come over here and do it. Why should we assist 
them to make rods to beat ourselves? We know 
our interests too well to assist in this exhibition.” 
Another speaker, following the same line of argu- 
ment, said that ‘‘ he agreed with Alderman Bailey 
that 4000 miles was tou far to send machinery to 
be copied. He did not mind this country being 
represented in science and art, but he thought they 
should draw the line at machinery.”” Now this 
class of hostile generalisation is undesirable in 
every way. It implies a deep-rooted belief in 
our own superiority, a sentiment all very well 
in its place, but which leads to a disastrous 
refusal to recognise the power, the merits, and 
the energy of foreign manufacturers. It assumes 
the altogether unwarrantable belief that the 
best features of American engineering practice 
have been ‘‘ conveyed” from English workshops. 
It seems to us that American engineers may retort 
with equal truth, that we have adopted, without 
acknowledgment, very much from them. At the 
present time, when interchange of knowledge is so 
easy, the exchange of ideas and of practice have 
become the rule rather than the exception ; it is 
one of the main causes of rapid progress. But to 
advance a charge of (implied) surreptitious appro- 
priation, as a reason for abstaining from exhibiting, 
is unwarranted and without firm foundation. There 
exist cases, of course, where special machinery, un- 
protected by patents, is in use, and the exposure 
of such to the sharp intelligence of competitors, 
whether English or American, would be folly. But 
in most cases what is worth copying, is protected, 
and its exhibition is the surest means of effecting 
sales either of the article shown, or of the patents 
that protect it. We believe that when the import- 
ance of the Columbian Exposition is made sufii- 
ciently known in this country by those whose busi- 
ness it is to make it known, in spite of Mr. Bailey 
and of those who think with him, considerable 
machinery may yet figure in the, at present, almost 
unoccupied space allotted to Great Britain in the 
Machinery Hall. There are plenty of engineers 
and manufacturers in this country who either 
possess, or who seek to obtain, profitable business 
relations with America, and who collectively could 
make a very excellent, though of course not a repre- 
sentative, show of machinery, with every prospect 
of profit to themselves. 

But even supposing that Mr. Bailey’s insinuation 
against American probity were justified, and that 
English makers of machinery could not with safety 
send their work for exhibition, the charge could 
not apply to manufactured goods from the Man- 
chester district, such as should find a place in the 
Industrial Building. Yet such speeches as those 
we have quoted cannot fail to chill the 
awakening interests of such manufacturers, and 
discourage them from making efforts—if not to gain 
new trade—at least to save their existing interests 
from pillage. For we repeat what we said last 
week, that our foreign trade will be exposed to a 
disastrous extent to this danger. That is the mean- 
ing of Continental preparations for the World’s 
Fair ; the indifference of England will be the op- 
portunity of Germany. It is not at all clear that 
this indifference is distasteful to the United States, 
at least if we may judge from the reply of the 
American Commissioner in England for the Co- 
lumbian Exposition. Mr. McCormick said, in 
answer to Alderman Bailey’s and other speakers’ 
strictures: ‘‘ English manufacturers could not 
please their brethren in America better than by 
staying away. The Americans were beginning to 
be exporters of iron goods, and it would quite suit 
them if that class of goods was not represented 
from this country.”” This sentiment is to be re- 


gretted, but, in these times of fierce competition, 





it is not an unreasonable one, and its official utter- 
ance on a public occasion gives it weight. 

Meantime Continental interest in the Columbian 
Exhibition is extremely active. The 100,000/. vote 
of Germany has been distanced by one of 130,0001. 
made by the French Government. It appears 
somewhat doubtful—in spite of the fact that large 
numbers of French manufacturers are applying for 
space—whether thisvote is notinexcess of actual re- 
quirements. Not that it is probable so large a 
sum has been allotted for sentimental reasons; 
the bond of union between the two great Republics 
of the world would not account for such a pecu- 
niary demonstration ; it is rather, we think, froma 
desire to outstrip Germany than from the exigencies 
of French exhibitors. Very tardily, too, our own 
Government has advanced the grant from 25,0001. 
to 60,000/., a sum insignificant by comparison with 
that given by either France or Germany. But 
British exhibitors are more used, than those of 
continental countries, to help themselves, and to 
spend more money on their exhibits. It is grati- 
fying at least to know that the odious neces- 
sity of charging for space will soon cease to 
exist, and that those manufacturers who have 
already made application will have their advances 
refunded. Possibly this recognition by our Govern- 
ment—late though it is—may have the desired 
effect of encouraging exhibitors to come forward 
more freely, in spite of the asseverations of Mr. 
Alderman Bailey and others holding his views, 
‘*That we know our own interests too well to assist 
at this Exhibition,” and in spite of the ominous 
hint of Mr. McCormick that we could not please 
our ‘‘ brethren in America better than by staying 
away.” On the contrary, we believe, that at last, 
many manufacturers of Great Britain and Ireland 
will be convinced that it will be good for them to 
be there, and that they will act upon their convic- 
tions. 





COMPULSORY BOILER INSPECTION. 

WE last week gave a general outline of the Boiler 
Inspection and Registration Bill 1892, and pointed 
out where it differed from the Bill of 1891. At the 
same time we stated that we should take an early 
opportunity of making further reference to the sub- 
ject. The main alteration in the Bill since last ses- 
sion, on which we may briefly touch, is the substitu- 
tion of county councils for the Board of Trade as 
the recognised authority for keeping a register of 
the examinations made, giving certificates of regis- 
tration, aud prosecuting boiler owners who might 
attempt to in any way evade the Act. This altera- 
tion has, we presume, been made as a concession 
to those who objected to the introduction of 
the Board of Trade. If this change will in any 
degree facilitate the passing of the Bill it will 
have been worth the trial. In some quarters 
it has been argued that if the Board of Trade 
were given the power proposed in the prior 
Bill, it would ultimately lead to the Government 
taking the inspection of all boilers into its own 
hands. In our review of the Bill last year (vide 
ENGINEERING, April 3, 1891, page 403) we stated 
that we did not anticipate any danger in this 
direction, and to that opinion we still hold. We 
are inclined to think that if the Board of Trade 
had been retained to discharge the duty of receiv- 
ing the inspectors’ certificates of safety, and grant- 
ing, in return, certificates of registration, a more 
uniform and harmonious system of working would 
have been secured than may very possibly be the 
case with a number of county councils scattered 
throughout the country, and which have as yet 
scarcely had time and opportunity to succeed in 
the adequate fulfilment of the special duties for 
which they were constituted. But the introduction 
of the councils possibly removes a real or imaginary 
obstacle from the path, and should win over those 
who have hitherto had some scruples respecting 
the power which it was proposed should be placed 
with the Board of Trade. 

The annual report to be prepared by the Board 
of Trade, based on summaries furnished by the 
registrars appointed by the county councils, would, 
we consider, be extremely interesting and useful, 
and much information would be given which at 
present is not accessible. The total number of 
boilers in use throughout the United Kingdom, 
their different types and working pressures, the 
various industries in which they are employed, as 
well as the gross amount of coal consumed, would 
be ascertained, while it might be possible sub- 
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sequently to add the total power developed. In 
those countries where inspection is enforced by the 
Government these statistics are to a certain extent 
obtainable, but in this country we have no data 
whatever thereon. 

We note that boilers on board seagoing vessels 
are to be omitted from the operations of the Act. 
They were included in the 1891 Bill, but no doubt 
the objections raised by steamship owners, and 
others similarly interested, have led to the omis- 
sion of these boilers from the list. The question 
arises whether it would not have been better to 
have allowed such boilers to remain within the 
operations of the Act, subject of course to exemp- 
tion in certain exceptional cases? The annual 
reports for the past two years issued by the Board 
of Trade under the Boiler Explosions Act, give 
particulars of about a score of serious explo- 
sions which occurred an board steam vessels, 
resulting in many instances in loss of life, 
and in theze cases the boilers were under no 
system of competent inspection. Several other 
explosions of a minor character are reported, but 
these we do not include, though it may be men- 
tioned that a careful examination would have pre- 
vented the greater number of these occurrences, 
which, though we have called them ‘‘ minor,” were 
important enough to produce fatal results in some 
cases, and serious injury in others. Even a 
trifling explosion of a boiler at sea may place the 
vessel at the mercy of the elements, and the lives 
of the crew in jeopardy, so that this point should not 
be overlooked. We have on previous occasions 
called attention to the urgent necessity that exists 
for securing greater safety in the use of boilers 
on board fishing smacks, steam tugs, steam 
launches, and similar vessels, and it would be 
a mistake if these boilers should escape super- 
vision under the Act. We suspect that the 
term ‘‘ inland waters” will hardly be found to 
be comprehensive enough in this direction. The 
promoters of the Bill, however, have doubtless 
been desirous of fairly meeting all reasonable 
objections, and the proposed omission will probably 
simplify matters, and assist the measure through 
its second reading. If once the general principle 
of competent periodical inspection be firmly esta- 
blished, and authority given thereto by the Legisla- 
ture in the manner provided by the Bill, a good 
foundation will be laid for its further extension or 
modification as time and experience may show to be 
advisable. The Boiler Explosions Act will con- 
tinue to prove a useful ally and guide in this direc- 
tion. 

The inquiry may possibly be put, Is the Bill 
really necessary? The result of our experience 
leads us to give an affirmative reply, and there is 
little doubt that throughout the country there is a 
growing feeling in favour of compulsory inspec- 
tion. The reports which have appeared in our 
columns, from time to time, of official investiga- 
tions under the Boiler Explosions Act, have shown 
the existence of flagrant neglect, and the Board of 
Trade Commissioners are constantly pointing out 
and urging the necessity of examination by some 
competent authority. In the last two annual 
reports by the Board of Trade, to which we have 
already alluded, particulars are given of 86 actual 
boiler explosions, resulting in a regrettable aggre- 
gate of injury to life and limb, the major portion 
of which would have been prevented had a careful 
system of inspection been in vogue. Many other 
cases are also recorded in those reports, of what 
we have previously designated ‘‘ minor” explosions, 
which occurred from kiers, steam cylinders, steam 
pipes, &c., or consisted in the blowing off of valve 
chests and manhole doors, or the bursting or 
fracturing of boiler tubes, &. These, though, 
with certain exceptions, not so serious as _ the 
actual explosions just mentioned, only differ from 
them in degree, and inasmuch as, in the great 
majority of cases, they could have been prevented, 
and lives were lost by the neglect of preventive 
measures, they tend to strengthen the argument 
for inspection. Thg total number of explosions, 
important or trifling, reported upon by the Board 
of Trade since the passing of the Boiler Explo- 
sions Act in 1882, to June 30, 1891, a period of 
nine years, is exactly 500, resulting in 267 deaths, 
being an average of 55 explosions and 30 deaths 
per annum. The objection that, among these 500 
explosions, there were some, as we have just ex- 
plained, which were of a comparatively insignificant 
character, has no practical bearing agairst the 
point at issue. The fact that by a fortunate 





coincidence these humbler explosions were not 
more serious does not militate against the view 
that in the main they were the product of that 
same species of gross neglect which has been the 
cause of most of the more important explosions on 
record, and therefore that an all-round remedy 
should be applied. 

The Bill is certainly a step in the right direction. 
It is wiser to attempt to reduce loss of life in our 
national industries than to invent excuses for 
its continuance, and if the Bill should come into 
operation it would doubtless have a healthful in- 
fluence. It would not be a harass or hindrance 
to any trade, but there is every reason to believe 
that it would be a help to boiler-owners, boiler- 
engineers, boiler-makers, and all interested in the 
use of steam, while the workpeople and the public 
generally, who at present too often suffer from ex- 
plosions, would be efficiently protected. The Bill 
may not at first be all that could be wished, but 
the wisdom gained by time and experience would 
gradually tend to put the matter on a sound basis. 
If it should become law we consider it would be a 
distinct gain, and one of the most useful results of 
recent legislation. 





BRITAIN AND FOREIGN TRADE 
DEVELOPMENT. 

Somk time ago* in dealing with the work of the 
Latin-American Commercial Bureau, we took occa- 
sion to refer to the little assistance rendered to 
commercial houses by British consuls in foreign 
parts, to a lack of energy by British merchants to 
develop foreign trade on other than obsolete lines, 
and to the want of desire on the part of our -manu- 
facturers to accommodate themselves to the con- 
venience of the foreigner. A correspondence be- 
tween Colonel Howard Vincent and the Under 
Secretary of State for Foreign Affairs affords 
evidence of the accuracy of our contention. The 
member for Central Sheffield directed Mr. Lowther’s 
attention generally to the complaints that our re- 
presentatives abroad do less to help the trader than 
the ministers and consuls of other powers, indica- 
ting China and Japan as instances, and referring 
to the zeal of German representatives who are 
‘‘unflagging in their efforts to advance German 
commercial interests, to show that German traders 
have Government recognition and approval.” 
He pleaded for the appointment of a Select Com- 
mittee ‘‘to consider the assistance rendered to 
British trade abroad by Her Majesty’s diplomatic 
and consular officers, and to report if their services 
could be more largely utilised for its extension.” 

The Under Foreign Secretary, after consultation 
with his chief, Lord Salisbury, points out in his 
reply that the matter has from time to time received 
careful attention; that while there were general 
complaints particularly in times of depression, no 
specific cases had been instanced nor practical sug- 
gestions made for ameliorating the state of affairs 
complained of ; and finally that in 1886, when sug- 
gestions were invited from Chambers of Commerce 
and commercial associations, as well as diplomatic 
and consular officers, such proposals as seemed 
capable of practical adoption were directed to be 
carried out. ‘‘In view of these circumstances it 
appears to Lord Salisbury that, as the whole ques- 
tion has been so recently and carefully examined, 
both by Her Majesty’s Government and in Parlia- 
ment, no advantage could now ensue from the 
appointment of a select committee, before whom it 
would scarcely seem possible to bring fresh facts or 
evidence of material value.” This is doubtful. 
The lapse of six years has made immense changes 
in international trade. Germany and America are 
striving against Britain in many markets where we 
once held undisputed possession, and there is no 
doubt that the efforts being made with the assist- 
ance of Government representatives is having an 
effect. Foreigners are progressing in their opposi- 
tion, in some cases the trade grade rises at least 
as fastasourown. The question worthy of investi- 
gation is as to whether the methods adopted are more 
effective. It is true, as Mr. Lowther points out, 
that consular officers send in some cases interesting 
reports; but the encouragement to take an active 
part in the dissemination of items of valuable in- 
formation on current commercial topics and current 
requirements is not great, since the reports only 
find their way into the hands of the public six 
months after receipt at the Foreign Oftice. It would 
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be interesting indeed to know if our representatives 
afford the same advice and service as do German 
consuls or the representatives of the Latin-Ameri- 
can Bureau. This latter is of course largely under 
commercial control, and this naturally leads to the 
consideration as to whether our traders themselves 
do what they can and thus encourage the Govern- 
ment and British representatives abroad. 

On this point Mr. Lowther gives Colonel Vincent 
a Roland for his Oliver. The consular reports, he 
says, ‘‘ afford collectively a very general consensus 
of opinion that much advantage would accrue to 
those interested in the development of British 
trade abroad were they disposed to evince some- 
what greater energy than frequently characte- 
rises their operation, and in many cases to adopt 
the same activity as their foreign competitors m 
making known their goods and placing them on 
foreign markets.” The Under Secretary proceeds 
to give several illustrations of the soundness of 
these views. An instance is worth giving. Some 
years ago Her Majesty’s representatives at Sophia 
suggested toacloth manufacturer the expediency 
of obtaining a contract for supplying some 
200,000 yards of clothing for the Bulgarian army. 
He was met with a response to the effect that the 
manufacturer in question was in the habit of making 
goods in blue and grey, and was surprised at the 
Bulgarian troops adopting a green uniform when 
blue and grey would suit them, in his judgment, 
equally well. Well may Mr. Lowther say that a 
greater “‘ flexibility of adaptation” to the require- 
ments of foreign markets on the part of British 
manufacturers could not fail to bring increased 
business and more profitable results. 

Again, it is pointed out that advantage would 
ensue to British trade from the more frequent 
employment of energetic commercial travellers 
familiar with the language of the country they 
visit. Colonel Howard Vincent, after his recent 
tour, wrote of ‘‘the amazing energy and push” 
shown by American business houses, with repre- 
sentatives in every quarter of the globe, while 
Germany, ‘‘ backed by a vigilant Government, was 
following in the same direction.” The appearance 
of a British commercial traveller, on the other 
hand, ‘‘ becomes more and more rare.” Another 
point noted by Mr. Lowther is the practice of 
sending British trade circulars and price lists in 
the English language, which is often not under 
stood, whereas those from other countries are 
drawn up in the language of the place to which 
they are sent. 

One result of the correspondence has been that 
a fresh circular is to be issued, directing the atten- 
tion of Her Majesty’s diplomatic and consular 
officers to the communication issued on July 22, 
1886, relating to the purchase and forwarding of 
samples of suitable articles, which on arrival, could 
properly be sent to the chambers of commerce and 
other bodies for their inspection. While believing 
that much can be done to make our consular corps 
more effective in the developing of trade, we quite 
agree, asone writer has put it, that since the ‘‘gigantic 
fabric of English trade has not been built by Govern- 
ment but by the enterprise, the energy, the watch- 
fulness, the self-denial, the laborious effort of 
individuals,” so it must look to the same influences 
for real support in the struggle against foreign 
competition. But there can be no harm in consular 
assistance readily given, indicating what goods 
might be sent, what peculiarities in detail would 
be particularly acceptable, how they ought to be 
packed, and other interesting details. We have 
heard of cases where British goods were rejected 
as persistently as they were sent because wrapped 
in a colour of paper which superstition made 
detestable to the half-caste purchaser. Germany, 
with greater acumen, profitted. Again, we have 
heard complaints from Australasia of the custom of 
Britain trying to foist on colonials anything which 
may not suit British tastes ; at all events colonists 
have that idea, and, as our informant puts it, 
America can appreciate the possibility of Austra- 
liars having tastes and desires for specific goods. 





THE WEATHER OF MARCH, 1892. 

WEaTHER lore describes March in its various 
moods. ‘'March many weathers,” laconic and 
sarcastic, cannot be gainsaid, in the British Islands, 
and is applicable for every martial month ; but 
there are moods of March weather which happen 
in some years, and others in others. As a generali- 
sation ‘‘the sun in March raises but does not 
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melt,” Not always, however, can it be said, as it 
can this year, that ‘‘March comes in with an 
adder’s head, but goes out with a peacock’s tail.” 
Another idiosyncrasy of the past month is, accord- 
ing to weather wisdom, promising: ‘‘ A dry cold 
March never begs bread.”” The month exhibited 
three phases of weather ; a cold spell from the Ist 
to 16th ; a mild spell from 17th to 26th ; acold spell 
from 27th to29th. During the first period the air was 
very cold, dry, with easterly and northerly winds 
at times very keen and harsh, frequent slight falls 
of snow, and much brightness, though sunshine had 
little warmth. During the second period the winds 
were variable, the air mild. The winds of the 
third period were also variable, but the weather 
was cold, fine, and bright. Altogether a very cold 
month, dry with moderate variable winds, and more 
than usual sunshine. 

The mean pressure and temperature of the at- 
mosphere at extreme positions of the British 
wy to which the Isle of Man is central were as 
follows : 





| | 
Mean Difference oe Difference 
essure, | from Normal. me | from Normal. 


Positions. | Pr 
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in. in. deg. deg. 
North 29.97 above 0.24 38 below 1 
South 30.01 | as -08 41 50 4 
West 30.03 a» .20 41 ae 3 
East 30,02 ioe Sg 36 a 5 
Central 30.04 + 19 39 | pre 8 





~The distribution of rain (including snow measured 
as rain) in frequency and amount may be inferred 
from the following results : 














P | Difference 

Places Rainy Days. | Amount, tsom Normal, 
| in. in. 
Sumburgh .. Gan 26 | 1.86 below 0.93 
Scilly .. 8 0.85 [ar 
Valentia 9 2.16 » 204 
Yarmouth 17 | 21 above 0.39 








The winds were so variable that the resultant, 
N. by E, is too uncertain to be of any value. The 
mean distribution of atmospherical pressure shows 
an anticyclonic ceutre near the Isle of Man, and 
accordingly the weather was cold and dry in all 
parts. Notice, this wind system gave a westerly 
current of air to north Scotland, a seasonable tem- 
perature, frequent rainy days, and two-thirds of 
the average rainfall ; a northerly wind current to 
east England, the coldest weather and a seasonable 
rainfall; an easterly current to south England, 
very cold and very dry weather, scarcely a third of 
the usual rainfall; a southerly current to west 
Treland, cold dry air, rainfall about half the usual 
quantity. Onthe 9th a cyclonic disturbance had 
its centre at 8 a.M. to the east of the Shetlands, 
travelled southward, to Dover on the next day, 
thence made its way into Germany, returned to 
the North Sea on the 12th, and reached Edinburgh 
on the 14th. Atmospherical pressure was greatesé, 
30.75 in., on the 22nd; least, 29.2, on the 15th. 
The highest temperature, 68 deg., was reported at 
York on the 31st; the lowest, 3 deg., at Braemar, 
on the 16th. Temperature as low as 10 deg. 
was observed at Braemar on the 5th, and at 
Hillington on the 10th. The mean temperature at 
8 a.M. for the entire area of the British Islands was 
37 deg. on the Ist, fell to 31.5 deg. on the 9th, rose 
to 47 deg. on the 18th, wavered above 40 deg. till 
the 25th, thence fell to 35 deg. on the 27th and 28th, 
and ended with 43.5 deg. On the 15th, at 8 a.m., 
while Scilly had 48 deg., Aberbeen had only 26 deg. ; 
16th, Valentia 51 deg., Nairn only 13 deg., but 
next morning Nairn had 45 deg.; 27th, North Fore- 
land 46 deg., Stornoway 25deg.; but this condition 
was reversed on the 30th and 31st, when Wick had 
46.5 deg. and Loughborough 28 deg., though there 
it rose to 68 deg. in the afternoon. Aurora was 
seen in north Scotland on the Ist, 3rd, 4th, 24th, 
28th, and in north France on the 6th. A thunder- 
storm was reported in Scotland on the 10th. The 
notations of the weather indicate clear days to have 
ranged between 9 in the west and 5 in the east ; 
overcast days between 19 in the east and 11 in the 
central district. Snow and fog were most frequent 
in east England. 

At Greenwich the 2nd, 3rd, 4th, 13th, and 14th 
were from 11 deg. to 9 deg. colder than usual. 
Slight snow fell in the early days and the cold 
easterly wind was bitterly severe. In London, 
towards evening, the ground became dusty, though 
flakes of snow continued to fall even during the 
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4th, when dust had become a nuisance. There was 
evidently a very dry stratum of air upon the 
ground. The weather has not been so cold by day 
in March since 1845. The air continued dry, cold, 
and dusty till the 9th, when about 11 a.m. snow 
came down quietly till about 1 p.m., when in a 
furious squall from N.W., lasting about half an 
hour, 1 in. of snow fell, but soon melted, though 
the night was frosty. Snow fell at intervals 
throughout the 10th. The morning of the 12th was 
fair and sunny, though still verycold, with hoarfrost. 
The 17th gave the first signs of the ‘‘ gracile spring,” 
for the air was soft and genial; the temperature 
at Greenwich this day was 10 deg. warmer than 
usual, The next few days were attended by ‘‘ the 
brightest sunshine of spring’s unclouded weather.” 
On the 21st, the barometer being high and steady, 
the diurnal range was well marked, highest at 
9a.M. and midnight, lowest at 5 p.m. and 6 A.M. ; 
nevertheless rain fell between 7 p.m. and midnight 
with a N.E. wind; and, although the barometer 
continued high, rain fell on the 22nd, wind backing 
to N. An anticyclone existed with its centre on 
the west of Ireland, which the forecast said ‘‘ con- 
tinues to spread eastward and to increase in inten- 
sity ; the fine weather in the west will probably 
reach the south-eastern counties before long ;” how- 
ever, it drifted westward slowly. At night of the 
25th mist epread over the kingdom and assumed the 
character of fog in London. The 26th brought nearly 
uniform pressure but marked inequality of tem- 
perature, snow in the Highland, mist in Ireland, 
oe in England. Some snow fellon the27th. The 
28th had little sunshine, the snow lingered on the 
bleakest spots and the air was very keen, continu- 
ing so on the 29th. On the 30th the sky was clear, 
the sun was warm; and the 31th was the peacock’s 
tail, the finest day of the month, clear, dry, bright 
and genial. 

During the five weeks ending April 2nd the 
duration of bright sunshine, estimated in percen- 
tage of its possible amount, was for the United 
Kingdom 38, Channel Isles 48, south-west England 
46, south Ireland and west Scotland 40, north-west 
England 39, south England 38, north-east England 
and north Scotland 35, east Scotland 34, central 
England 33, north Ireland and east England 32. 
The cold weather sent up the death rate from 19 to 
24 in the metropolitan district. 








NOTES. 


Ten Years’ CHANGES IN OUR FOREIGN TRADE. 


Tue value of British imports and exports in| 
1890 was double that of 1860, reaching 749 millions 
The addition in ten years was equal 


sterling. 


to about 7 per cent. An increase of 10 million 
tons in the coal exported per annum (28} million 
tons in 1890), as compared with ten years ago, 
explains how our increased fleet finds outward 
cargoes. Cheap coal, as Mr. Glover put it, in a 
paper read the other evening before the Royal 
Statistical Society, forms the base of our position as 
maritime carriers; but it is significant that whereas 
the average price at Cardiff in 1880 was 9s. 6d., 
it increased to 14s. 3d. in 1890. Iron exports totalled 
4 million tons, an excess of 200,000 tons when com- 
pared with 1880. The smallness of this is due to 
hostile tariffs in various States. Exports of salt have 
decreased by fully a fourth to 726,000 tons, about 
the same as they were in 1870, and this is attri- 
buted to the operation of the Salt Union. In the 
import figures the only notable decrease is in rice, 
the tonnage imported having been about 300,000 
tons, or 100,000 tons less than in 1880. London 
has especially suffered, owing to the fact that in 
| Dutch and German ports it can be discharged and 
| stored more cheaply than in London, and it may 
| be as well to mention that it is the dock labourer 
|who suffers most by such a transference of trade, 
|for the shipowner still takes the cargo to the 
|other port. Wool, wood, and sugar have all 
' been imported in greater quantities, and of petro- 
\leum there has been an increase from 39 to 105 
‘million gallons. Grain shows an enormous develop- 
‘ment, having more than doubled in twenty years, 
| to 7? million tons, and of the total 12.85 per cent. 
comes from India, 3.98 from Australia, and 35.80 
|per cent. from America and Canada, and if the 
| Pacific ports be included, more than 55 per cent. 
'comes from the west; Russia follows with 16 per 
cent. 


THE FLOATING OF THE STEAMER ‘‘ EIDER.” 

Now that the North German Lloyd steamer 
Eider has been safely docked it is possible to com- 
| plete an interesting narrative of salvage work. The 
vessel was built of iron at the Fairfield Works on 
the Clyde, and the fact that she was two months 
ashore and subjected to heavy seas with fresh 
winds from the south, which sometimes washed 
completely over the decks, is evidence of good 
workmanship. She went ashore at Atherfield 
Ledge on the Isle of Wight on January 31, and the 
Neptun Salvage Company’s steamer Belos was sent 
to assist her, being followed by the Newa of the 
Nordischer Bergungs-Verien, of Hamburg. The 
contract for the salvage of the steamer was on 











| the ‘‘no cure, no pay” principle, and the two com- 


panies each sent another steamer. The work of 
removing the cargo by the four steamers was 
tedious, several divers being engaged. Five or 
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six portable ‘‘Invincible’ pumps by Messrs. 
Gwynne were put on board with donkey boilers. 
It was found that the pumps took off the water from 
the forepart, and it was believed that there was no 
important fracture there. Nor was there any 
leakage of consequence into the engine and boiler 
compartment; but aft, where the vessel had 
settled more decidedly in the blueslippery clay, there 
was a large opening in the ship’s hull. The area 
of this hole was measured by the divers and a steel 
plate made in the blacksmith’s shop on board one 
of the salvage steamers to fit over the opening. 
This was bolted on and the edges packed to secure 
something approaching a water-tight joint. Pump- 
ing operations were then more effective, and on 
March 29, assisted by a high tide and a swelling 
sea, the vessel was successfully floated, and sub- 
sequently towed to dock at Southampton. The 
stern-post was found to have been broken off just 
below the propeller, as was also the keel at a 
point about 25 ft. from the stern. The lower part 
of the rudder and rudder-post are also cut away, 
although the propeller remains uninjured. These 
fractures, it is thought, are due to the Eider having 
come in contact with the hard cutting remains of 
some old wreck. This at all events is the theory of 
the marine manager of Messrs. Tozer, Hewitt, and 
Co., the agents of the Neptun Salvage Company. 


CONCESSIONS TO PATENTEES. 

Inventors have no reason to complain of the 
desire of the Government to make concessions 
with the view of encouraging genius. We lately 
indicated the reduction of the price of specifications 
to a uniform amount, and now the Chancellor of 
the Exchequer has, at the solicitation of the Presi- 
dent of the Board of Trade, reduced the heavy 
fees, charged on the renewal of patents, in the 
interest of the poorer patentees. Having granted 
free education, Mr. Goschen was left with a surplus 
of only 224,000/., and he proposes to devote it 
partly to the reduction of the fees. The primary 
fee of 41. for the first four years will remain, and 
from the end of the fourth year onward large re- 
ductions will take place. At present the fees for 
the next four years are 10/. a year; they will be 
reduced to 5/., 6l., 7/., and 8/. in these four years. 
In the fifth and six years the present fees are 15/. ; 
and they will be reduced to 9/. and 101. In the next 
four years, the last before the patent expires, they 
are 20]. at present ; and they will be 111., 12/., 13/., 
and 14/. These reductions will ultimately involve 
a loss of 50,0001. for a full year, but they will 
only come into operation on September 20, 
so that for this year the loss will be less. Some 
important arrangements, too, have been made in 
connection with the publication of patents of ten 
to forty years ago, with the view of improving a 
state of affairs long complained of, and which has 
been brought under the notice of the President of 
the Board of Trade by Mr. John Leng, M.P. for 
Dundee. Patents obtained prior to 1884 are sup- 
posed to have been classed and abridgments of 
them published in official volumes covering specific 
periods. But of the 99 classes, 10 only have 
been brought up to 1883, while 39 have been 
brought up to 1876, 48 to 1866, and 2 to 
1856. Of course, since 1884 all patents applied 
for are dealt with in the ‘‘ Illustrated Journal of 
Patents,” and it has now been determined, in 
bringing the work of publishing the abridgments 
of patents up to date, to re-cast and re-issue the 
old volumes—100 of which have been published— 
upon improved lines, patents since 1852 being 
illustrated and arranged in accordance with the 
key to the classification finally completed last year. 
Meanwhile the specifications for the patents ap- 
plied for between 1877 and 1883 are now being 
printed upon the same lines as the abridgments 
published in the official journals since 1884, the 
authorities quite properly regarding specifications 
of more recent date as of more consequence than 
those of earlier years. This is the reason given 
for dealing at once with those from 1877 to 1883. 
The question, however, of proceeding more rapidly 
with the publication of illustrated abridgments 
has recently been specially under the attention of 
Sir Michael Hicks-Beach, and he trusts that ar- 
rangements will be possible for proceeding more 
rapidly with the work, and thereby more fully 
complying with what he believes to be the legiti- 
mate demands of the public. 





AN AMERICAN Sup Canat.—Surveys have been made 
for a ship canal to connect Toledo and Cincinnati. 








THE BIRMINGHAM WATER BILL. 

THE consideration of this Bill by Mr. Campbell Ban- 
nerman’s Committee of the House of Commons is by no 
means yet concluded, although several days have already 

n occupied. The Committee have, however, adjourned 
over the Easter recess until May 2. 

Following upon his examination in chief, Mr. Man- 
sergh, the engineer of this scheme, was subjected to 
a long cross-examination by several learned counsel, ap- 
pearing for petitioners. In thecourse of his replies, he 
said that assuming that the rainfall had been wrongly 
computed, there might a minimum supply of more 
than 99,000,000 gallons a day, but the reservoirs would be 
constructed on the smaller supposition. To raise the 
walls of the reservoir 3 ft. would mean an increase of the 
storage capacity by 800,000 gallons an acre. If the Bill 
passed, Birmingham could utilise in that way a larger 
quantity of water than he had hitherto spoken of, 
and could do so without increasing the compensation to 
the Wye, but that would mean an increase of cost. He 
calculated that the Elan water alone would only last until 
1906, and he said he was not aware that in 1867 the Elan 
was recommended as a watershed for London. In re- 
commending a scheme to Birmingham he had carefully 
considered the advisability of going to Shustoke, and he 
knew both the area and percolation of that source. Some 
people in Birmingham talked of boundless oceans of 
water and inexhaustible rivers, but that was all clap-trap, 
for there was not an inexhaustible store of water. He had 
heard of a suggestion that it was desirable that, in regard to 
this oe of Wales, there should be a joint scheme for Bir- 
mingham and London, but it would be a very improper 
scheme to carry out, because, if there should be an accident, 
as had been suggested, thegreater would bethe risk, but also 
because the Birmingham scheme was big enough to stand 
by itself, and moreover the aqueduct to London would 
have to begin lower down than in thiscase. And finally, 
he explained that the principal objection to the double 
service system was that it would only last a few years. 
It would be most unwise to put Birmingham to the 
enormous expense and trouble which that would involve 
for the sake of a supply which would last for only six or 
seven years. It was not the fact that the double service 
was adopted in many towns ; the places where it was in 
use were very few in number, and the effect of it, if 
introduced in Birmingham, would be that the consumers 
would have to pay one-fifth more. 

In re-examination, Mr. Mansergh said he knew it had 
been suggested that this scheme was too large, but having 
regard to the future the scheme was only equal to what 
would be required. They were going a long way from 
Birmingham and it would not be worth while to go to 
the enormous expense of pipes and aqueducts unless 
they looked a long way ahead. Any mutilation 
of the scheme would ruin it. If the Committee were to 
decide that the Corporation might have the Elan but not 
the Claerwen that would be a most serious matter for the 
town. They would want the Claerwen in nineteen years, 
and they were proposing to lay an aqueduct that would 
do for the ultimate supply. If they did not have the 
Claerwen now they would still have to make an aqueduct 
large enough for it, but if the scheme were mutilated it 
would be practically useless, 

Professor Lapworth, professor of. geology and pene. 
graphy in Mason College, Birmingham, F.R.S. and 

'.G.S., Professor Boyd Dawkins, F.S.S. and A.I.C.E. ; 
Dr. E. Frankland, and Professor Dewar, F.R.S., Jack- 
sonian professor of Cambridge University, and some 
other scientific witnesses having been examined in em- 
phatic support of the Bill, 

Mr. J. W. Gray, M.I.C.E., engineer to the Birming- 
ham Water Works Department, was called. He stated 
that he had been connected with his department for 
twenty-six years, and in reports which he had made to 
his Con:mittee in recent years, he had pointed out that 
as the demand for water increased, the additional supply 
would have to come from the present river sources, and 
therefore the quality of the water would deteriorate as 
time went on. This had proved to be the case. All the 
water at present was raised by steam power. Some of it 
for the highest district had to be pumped three times 
over to a height of about 450 ft. and the greater portion 
to a height of 350 ft. Thus the cost of pumping alone, 
exclusive of interest on the cost of works, was a very 
heavy annual charge on the department, and had involved 
a large outlay on capital account in providing sufficient 
engine power to meet the maximum demand for water. 
As matters now stood, before works of any magnitude 
could be constructed, the department would be compelled, 
unless Birmingham was to go short of water, to adopt 
measures to secure a further supply, either by extending 
drifts or tunnels from the present wells or by sinking 
another well. This might tide over the difficulty for two 
or three years, but one or two more wells would exhaust 
the water to be obtained from the sandstone formation of 
the district, and these might diminish the supply obtained 
from the present wells. It had been suggested that two 
systems of supply might be adopted, one of well water 
for drinking purposes and another of surface waters for 
other purposes, but that would not reduce the supply per 
head, and more water would still be required. More- 
over, that scheme would necessitate the construction of 
special reservoirs, the laying of duplicate pipes, the erection 
of duplicate engines, the cutting up of all ‘he streets, and in 
each oe the provision of a duplicate lead pipe, taps, and 
cisterns. There were no natural sites on any of the streams 
near Birmingham, where large storage reservoirs could 
be constructed ; therefore, fresh sources of supply would 
still have to be found as now peopoced. Te entirely 
agreed in the evidence of Mr. 
garded this scheme as not — practically the only 
scheme for Birmingham, but as the best scheme possible, 





nsergh, and he re-| had 





In cross-examination Mr. Gray admitted that ina report 
which he presented to his committee last year, he said 
additional and good water might be got from the Bourne, 
and additional reservoirs be erected there, to contain 
1,131,000,000 gallons of water, but he explained that that 
was assuming that Parliament would grant them the 
whole of the waters from that side of the district. Since 
however, Birmingham was last in Parliament, it had 

me necessary to grant compensation water, and 
though they did not give any at present it was pro- 
bable that if they approached Parliament in the 
matter, they would have to do so. In that report 
he had also spoken of Plant’s Brook and Witton as 
sources, and even if they obtained those, they would have 
to go to Parliament again before twenty years had 
expired. But fora place like Birmingham twenty years 
was not a period to look forward to. For such a place, 
increasing by leaps and bounds, fifty years was not too 
long a period to look forward to. e was not able to say 
what the deduction for compensation water would be, as 
there was no recognised deduction, but if the supply still 
left should last for a dozen years, at the end of that time 
they would be ‘‘ stumped.” 

During the subsequent proceedings Mr. Mansergh was 
recalled Ww Mr. Pope, Q.C., on the question of what 
amount of water would be left for other communities, 
supposing Birmingham were intrusted with the powers 
asked for. He explained that the promoters did not 
—— to leave for anybody any part of the water above 

ahan Coch, but available in the neighbouring districts 
and in other districts, there would be left, at a sufficient 
elevation, for the supply of London an area with water 
enough for the supply of 20,000,000 people. The Elan 
and the Claerwen alone would not be sufficient for Lon- 
don, and the Elan and Claerwen watershed, in conse- 
a of its elevation, was almost the only portion of 

ales available for Birmingham, and was certainly the 
most suitable, whereas London would have the choice of 
lower elevations. With respect to the Wye, an agree- 
ment with the Conservators provided for 27,000,000 
og instead of 22,000,000 gallons, being sent down 
aily. Mr. Mansergh also stated that Manchester re- 
tained former sources of supply after acquiring Thirl- 
mere, but at Birmingham the existing sources would be 
abandoned, because it was useless to continue the 
cost of pumping, especially when the wells were deterio- 
rating in quality. Glasgow took 100,000,000 gallons a 
day without any obligation to supply anyone on the 
route. 

Mr. Thomas Hawksley, engineer of the Vyrnwy 
Water Works for Liverpool, being next examined, said he 
had been a water engineer for sixty years, and he could 
not say how many impounding reservoirs he had been 
responsible for. But the present scheme he considered a 
noble and comprehensive one. In regard to the probable 
future requirements of Birmingham on the one hand, and of 
London on the other, the oo was not by any means 
too large. In estimating for an increase of consumption 
of water, it was as necessary to consider and provide for 
individual wants as well as the growth of population. 
Dual systems he condemned as irrational, | mee al- 
though two pipes might be laid down, it could not be 
insured that they would be used for special and separate 
purposes. 

Some amusement was created by Mr. Lloyd, on behalf 
of certain commoners, putting a number of engineering 
questions which the witness was quite unable to com- 
prehend, and with which he rapidly grew very impatient, 
exclaiming at last, ‘‘ I was never so puzzled in my life !” 
and declining to attempt to reply. 

In answer to Mr. Gough, Mr. Hawksley admitted that 
in his evidence before the Royal Commission he had said 
he objected to peaty water, but he still objected to it, 
and the peat must be taken out of the water. 

Mr. E. H. Hill, who was partner with the late 
Mr. Bateman, in designing the Thirlmere water 
scheme for Manchester, also gave evidence warmly in 
support of this scheme, and fA sec to a dual system. 
The scheme, in his opinion, presented no engineer- 
ing difficulties. He mentioned incidentally that in the 
case of the Glasgow (Loch Katrine) Water Works, com- 
pleted thirty-two years ago, it was thought that they 
would be sufficient for a hundred years ; but he had lived 
to see a second aqueduct constructed to take 60,000,000 
gallons more a day to Glasgow. 

Sir F. Bramwell and other engineers were in attend- 
ance to support the scheme, but Mr. Pope said he had 
come to the conclusion that he need not call them. In 
this the Committee concurred. 

Some other evidence having been called, mainly in 
regard to commoners’ rights and interests, 

he Chairman observed that he had received a letter 
from Birmingham stating that there was one well at 
Digbeth which had been for forty years, and still was, 
sending 50,000 gallons of water a day down the sewers. 

Mr. Gray, recalled upon this point, informed the 
chairman that he knew the Digbeth well, which had 
always been celebrated, but there was no such quantity 
as that mentioned wasted. As a fact, the owner of the 
well hawked the water about and sold it from a cart. 
It might be considered better water than the Corpora- 
tion supplied. 

The Chairman: Here is our statement: ‘‘The Cable 
Tram Company sank a well some short time ago at 
Hockley, and after supplying their own wants they have 
now sufficient left to supply 2000 houses daily.” What 
do you say to that? 

Mr. Gray replied that he knew nothing of it beyond 
that the company had a well. It was in the valley by 
the side of a brook, and no doubt it gathered water that 
drained from the brook. 

With this Mr. Pope concluded the promoters’ case, 
although he had eight witnesses in readiness. 
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Mr. Pember, Q.C., then addressed the Committee on 
behalf of the London County Council, explaining that he 
did not propose to call evidence but merely to such com- 
ment on the case of the promoters as might concern the 
contention of the Council that the Committee ought to 
be perfectly satisfied of the pressing necessity of Bir- 
minghami before they passed the Bill. The Council did 
not approach the question in any carping spirit, for, on 
the coatrary, they would naturally prim4 facie sym- 
pathise with a great corporation which were doing what 
they would probably have to do some day or other. But 
they felt that under existing circumstances it was neces- 
sary to emphasise the possibility of their having to go 
into some such neighbourhood as that of the Elan and 
Caerwen, and they wished to urge the Committee to con- 
sider very cnet the exact circumstances of this 
measure, the mode of its introduction, and the relation it 
bore to the Royal Commission recently appointed and to 
the stage at which the question of the London water 
supply hadarrived. They submitted in their petition that 
the Elan and the Claerwen had been well known as one 
of the possible sources of supply for the metropolis, and 
that no such apprcpriation of those waters as this Bill 
proposed should be authorised until the Royal Com- 
mission had presented their report. 

Mr. A. t Lawrence addressed the Committee on 
behalf of the Hereford Corporation, and the inquiry was 
adjourned. 





FIRES IN BUNKERS. 
To tHe Epitor oF ENGINEERING. 

Sin,—The United Asbestos Company’s letter ia your 
last issue is a very important one, and well deserving 
careful attention. 

If it be true that Professor Lewes suggested fitting 
water jackets to protect steamers’ bunkers in order to 
srevent the coal from catching fire, it clearly shows that 
1e has not had the experience which is required to deal 
with this very important and dangerous risk. 

It is not stated where he would fit the water jackets, 
but I presume, owing to the very irregular form of the 
uptakes, and the enormous expense and difficulty there 
would be in fitting water jackets round them, that the 
jackets would have to be fitted to the bunkers them- 
sel ves. 

Unless the water jackets are applied direct to the 
funnel and uptake, the heat would not be confined and 
the incovenience of the heat would not be removed. In 
most steamers there certainly would not be room to 
fit water jackets independently of the bunker plates. 

If the bunker plates were not used to form part of the 
jackets there would have to be an additional thickness of 
plating, incurring additional weight. 

If the bunker plates were used to form part of the 
jackets they would have to be made water-tight, and the 
tirst time the bunkers were filled the joints would be 
started and the water would leak out, because unless the 
bunker plating were increased considerably in thickness, 
or very closely stayed, it would never stand the violent 
_ shocks to which it is subjected when coaling. 

It is not stated what water it is proposed to use for 
this purpose; if salt, the jackets would soon be filled up 
solid; if fresh, then evaporators, &c., would be required 
to supply it. The cost of the water jackets would be so 
great that it would not bear comparison with the plan 
suggested by the United Asbestos Company. 

Any experienced man would see at a glance that water 
jackets are impracticable, and I feel assured that if this 
matter was clearly put before Sir Frederick Bramwell he 
would repudiate the impression given, viz., that he 
approved of the idea of fitting water jackets as being 
either economical or practicable. 

Fires in bunkers are easily avoided by the simple 
means suggested by the United Asbestos Company; but 
there is another important advantage in the suggestion, 
which that company has probably not realised. 

The heat from the boilers, and particularly the uptake 
and funnel on the one side of the bunker plates and the 
dampness of the coal on the other, lead to very rapid 
corrosion of the bunker plates. All experienced marine 
engineers know that unless these parts are preserved by 
frequent cleaning and coating they corrode very rapidly ; 
to add a water jacket would be increasing the mischief 
enormously. 

Any reasonable steps which can be taken to reduce the 
rate of corrosion and the present necessary amount of 
chipping and coating of the bunker plates must be an 
ad vantage. 

Lagging the uptake and funnel with asbestos must pre- 
vent a large quantity of the heat from getting to the 
bunkers, and consequently tend to reduce the rate of 
corrosion ; this I consider the best method of dealing with 
the difficulty, and I have obtained very good results 
from it. 

The chief engineer of one of the steamers under my 
care frequently reported that his bunkers had been on 
fire, nk though the fires were coinparatively small, a 
considerable amount of coal was wasted, and I had to 
make rather costly repairs. 

Owing to the donkey boiler being close to the main 
funnel, the heat of the latter rendered it almost impossible 
to clean the former at the proper time, viz., at sea, con- 
sequently I had the uptake and funnel lagged with 
asbestos, and up to the present have received very satis- 
factory reports from the chief engineer. 

He states that no further fires have occurred, and that 
there is a great difference in the temperature, so much so 
that the captain has remarked the absence of the intense 
heat which previously escaped from the ventilators over 
the boilers, and the chief engineer also reports that the 
donkey boiler can now be cleaned without inconvenience, 

I think there is now a comparatively small chance of 





further trouble, and I expect there will be a reduction in 
the rate of deterioration of the bunker plates opposite 
these parts. 

The space round the funnel referred to is not very con- 
fined, but in high-class passenger steamers, where the 
bunkers and funnel are very near together, I am satisfied 
the United Asbestos Company’s suggestion of lagging the 
bunkers, as well as the uptake and funnel, would still 
further reduce the risk of fire and rate of corrosion. 
Asbestos is admirably adapted for this purpose, as it will 
bend to the form of the bunker plates without injury. 

As fires are frequently occurring in bunkers, this 1s be- 
coming a very important subject, and should receive care- 
ful atvention. Apart from the great damage which is 
sometimes done by the fire, it is no small matter to have 
to combat with a bunker fire and drivea large steamer full 
speed at the same time; still I believe it has been done 
more than once, and without the passengers on board 
having the slighest idea of what was going on. 

I am, Sir, your obedient servant, 
Frep. Epwarps, 
62, Bishopsgate-street Within, E.C., April 11, 1892. 





CRITICAL TEMPERATURE OF WATER. 
To THE Eprtor or ENGINEERING. 

Str,—In your issue of March 25,1892, Mr. J. Macfarlane 
Gray, in his letter on ‘‘ Superheated Steam,” notices that 
the critical temperature of water has been carefully 
determined by MM. Cailletet and Collardeau (Comptes 
Rendus for May 25, 1891) and found to be as low as 
365 deg. Cent. I to say that some years ago M. 
Nadejdin, late physicist at Kiew, made a series of ex- 
periments on the same subject, by means of an original 
apparatus, invented by himself, and found the critical 
temperature of water to be at 358 ~~ Cent., and the 
critical volume equal to 2.33 volumes of water at 0 deg. 

Yours truly, 
Korurnitsky, 
Professor of Applied Mechanics at the Technological 
Institute in St. Petersburg. 








SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Eprror oF ENGINEERING. 

Srr,—Mr. Smith accuses me of having “‘ misrepre- 
sented ” the results of Mr. Biggart’s experiments and 
‘*misquoted ” his paper. These are serious allegations 
which I challenge Mr. Smith to prove, if he can, by pub- 
lishing the correct version of Mr. Biggart’s opinion if it 
be different from the one given by me. 

I did not ‘‘ profess to quote” ‘Table VII., but merely 
referred to it, as the volume in which it appeared is not a 
bibliographical rarity. Had I quoted the table, I should 
not have omitted the greater part of it, like Mr. Smith, 
but even in its mutilated condition it is instructive, as it 
still shows that the behaviour of the iron wire, even on 
the two small pulleys, compares favourably with that of 
the steel wires, if we only bear in mind that the iron was 
of a low quality as against Messrs. Smith’s high-class 
plough steel, and that the iron wire being of a stouter 
size was more severely strained by the pulleys than the 
thinner steel wires. 

Hence, although Mr. Smith seems to think it ‘‘ab- 
surd ” to discuss even the suitabiltiy of iron for crane 
ropes, let us hope that iron wire ropes will not be excluded 
from future experiments. 

Professor Goodman invites suggestions. May I sug- 
gest that he should test wires and wire ropes to rupture 
by sudden jerks, ¢.g., by falling weights. 

With regard to the professor’s empirical curve, if he 
will read my letter more carefully he will find that what 
I contended was that if the wire is not bent at all, and 
consequently rupture does not take place, the size of the 
pulley should remain indeterminate; or if he do not 
agree with me on this point, his equation should at least 
agree with his diagram, which shows the curve going 
through the origin of co-ordinates instead of 2.4 in. 
above it. 

And if he will refer to Professor Unwin’s ‘‘ Machine 
Design” he will find that there is not a single word about 
Mr. Fidler’s treatment of sudden loads, and that the 
stress due to bending is not doubled, not even for tele- 
dynamic cables running at very high — On the 
other hand I do not think it necessary that the bending 
stress should be doubled, as the Reuleaux-Unwin formula 
gives results already too high (according to the latest 
theory propounded by Rey in the case of prisms of 
circular section the results should be halved), even before 
the elastic limit is reached. But anent this more ina 
future letter if the Editor will grant me space. 

A wire of no matter what gauge that can be broken by 
a single bending round a 2.4-in. pulley, nay, round a 
pulley not bigger than its own diameter, is not worth 
experimenting with. 

Yours truly, 


April 9, 1892, HAwWSsER. 





FEED WATER HEATING. 

To THE Epiror oF ENGINEERING. 
Sir,—I noticed in your issue of the 1st inst. a letter 

signed ‘‘ C.” under the above heading. 

do not believe there is any hard-and-fast rule to go 
upon, as I have known different results obtained from 
what appeared similar cases. However, I think your 
correspondent can reckon on an average saving of 1 per 
cent in fuel for every 10 deg. that his feed water is raised, 
but the saving will be found to be greater from 50 deg. 
to 200deg. Fahr. than from 200 deg. to 300 deg. Fahr. 
He, unfortunately, omits to state at what pressure his 
boilers are working, as he cannot, of course, expect to get 





a higher temperature in his economiser than in his boilers, 
but I should say in answer to his questions that he might 
rely on the following results: 


(a) 180 deg. to 200 deg. Fahr. 
(6) 280 ,, 300 ,, 


There is no doubt that if he puts down exhaust steam 
water heaters that the economiser will last considerably 
longer, and that his draught will not be lessened, as 
naturally not nearly so much heat will be taken out of the 
gases. I believe the makers, Messrs. Green, do not re- 
commend their economisers feeding with water at a lower 
temperature than 90 deg., as the gases coming in contact 
with the cold ay condense and cause rapid external 
corrosion to the lower portion of the pipes and bottom 
boxes, which after a few years’ work are eaten away, 
besides causing the soot to adhere to the pipes ina sticky 
substance which the scrapers are unable to remove ; and, 
as suot is a powerful non-conductor of heat, it is most 
essential that this should be avoided. I understand, 
however, the makers have a simple and inexpensive 
method of overcoming this difficulty by taking a portion 
of the hot water Jeaving the economiser back to the suc- 
tion pipe of the pump, so that at each stroke of the latter 
a portion of the hot water is mixed with the cold; by this 
means it can be raised to 80deg. or 100 deg. A small tap 
is placed on the pipe to regulate the proper quantity of 
hot water which can be ascertained after a few days’ 
working. 

I hope this information will be what your correspondent 
requires, 

I remain, yours respectfully, 

April 7, 1892. Jie 








YOUNG ENGINEERS AND THEIR 
SALARIES. 
To THE EprtorR oF ENGINEERING. 

S1r,—With a view to discussion I would like to bring 
before engineers, and especially young civil engineers, a 
matter which touches them in their very tenderest and 
most sensitive part, and that, I need hardly explain, is 
their pocket. 

Any one taking the known facts and conditions into con- 
sideration will be forced to conclude that civil engineering, 
and I think I may safely say engineering generally, is of 
all professions one of the worst paid, or at least in the 
case of young engineers. 

Ranking it according to the education required and the 
time and money expended on that education, the brain- 
work necessary, and the responsibility for life and limb 
incurred in the proper design and execution of works, 
engineering, instead of occupying the lowest place, shoul 
stand amongst the highest. 

Take as an example the early career of a young engi- 
neer. After leaving school he attends university engi- 
neering classes for three years, and haviny acquired a 
thorough theoretical knowledge, he enters himself as 
apprentice for, say, four more years in a good office. This 
accounts for seven years, during which not only does the 
young engineer not earn any money, but, on the contrary, 
spends a great deal first on an expensive university course 
and then in a large premium paid for the benefit of bein 
allowed to pick up practical knowledge. Some Scotc 
offices take 200/.! After all this expenditure of time 
and money he might well expect to get some return in the 
shape of a fair salary, but this is exactly what he does 
not get. He has to content himself with a beggarly 
pittance of, say, 1/. a week, and from that he may perhaps 
rise to 150/. in the course of ten to fifteen years. This is 
no exaggeration as there have been many such cases. A 
medical man in similar circumstances would not get less 
than 80/. to 100/. to begin with, and that with little, if 
any, real practical training, while, too, his university 
training lasts at most only five years. 

The truth of the matter is our profession is not on so 
high a basis as either law or medicine ; though why the 
successors of such menas Brindley, Telford, the Stephen- 
sons, Watt, and many more distinguished names, not to 
mention those of our own day, should be so estimated is 
a conundrum without any very obvious solution. 

Without doubt this very matter of money has a great 
deal to do with it, as one cannot be expected in reason to 
support very much dignity on 1. a week, and a discern- 
ing public immediately concludes that labour which is so 
poorly paid cannot be.very valuable. Or perhaps that 
same discerning public, seeing various back-door engi- 
neers (?) who have had no training whatever, setting up 
in practice, come to the same conclusion. This latter 
anomaly wculd have been entirely removed by the adop- 
tion of examination and registration as pro d in the 
recent Bill which was drawn up and dropped a few years 
ago, and the most extraordinary thing was that it was 
withdrawn chiefly through the exertions of some eminent 
engineers. Thus, by this suicidal policy was thrown 
aside a factor which, if it had been carried out, would 
have done much to raise the status of the profession, as 
has been amply proved in the case of other professions. 

Even experienced men are often very inadequately 
paid. One case came to my knowledge recently where 
the inspector who looked after the lime mixing and saw 
that the proper stone was used—a mere question of good 
eyesight—actually had a larger salary than the engineer 
who designed, and was resident on, the works ! 

There.is a very wide gap between salaries of 1507. and 
500/., which should be bridged over. Salaries of 200. and 
3001. are like oases in a desert, few and far between. 

If the whole question were once thoroughly discussed 
from all points of view, it would be more clearly seen how 
to act, and at least it would be brought into notice. 


Tam, &c., 
Glasgow, March 28, 1892. DIGNITAS. 
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HEAT ENGINES AND SALINE SOLUTIONS. 
To THE EpiTor or ENGINEERING. 

Srtr,—The subjoined extract from Lord Rayleigh’s 
letter on page 510 of Nature for last week will be interest- 
ing to those who have read my letters on the above sub- 
ject. Thedefinition of the phrase ‘‘superheated vapour ” 
is very important from such an authority. The hiot re- 
garding the direction in which improvement in heat 
engines is likely to be attained will be useful to those of 
your readers whose expectation of life still includes the 
**distant future.” 

* Let me suggest that the origin of the difficulty may 
lie in the phrase ‘ superheated vapour,’ which has not so 
definite a meaning as Mr. Gray seems to ascribe to it. 
Whether vapour be superheated or no, depends, not only 
upon the condition of the vapour itself, but also upon the 
bodies with which it is in contact. Vapour which is merely 
saturated in contact with a saline solution must be re- 
garded as superheated when contact with the solution is 
cut off. Inthe first situation it would condense upon 
compression, and in the second situation it would not. 

‘Tn conclusion, I will hazard the prediction that, if the 
heat engines of the distant future are at all analogous to 
our present steam engines, either the water (as the sub- 
stance first heated) will be replaced by a fluid of less in- 
herent volatility, or else the volatility of the water will 
be restrained by the addition to it of some body held in 
solution.” 

Yours truly, 
J. MACFARLANE GRAY. 








ATLANTIC FIRST-CLASS PASSENGERS. 
To THE Epiror or ENGINEERING. 

Sir,—It would be interesting to know the source of 
your figures as to the number of cabin passengers carried 
to New York by the rival English and German steam- 
ship lines. The figures you give for the German lines 
agree with those published officially by the New York 
harbour authorities, but differ strangely from them in 
regard to the English companies. The following are the 
official statistics as published recently in the Liverpool 
Journal of Commerce : 

Cabin Passengers. 





1891. 1890. 
Cunard ae & ve 14,763 15,285 
White Star... we 2 13,193 12,065 
Inman ve ee =e 11,925 9,208 
Guion a ees ae 6,666 5,889 
Total ...  ... 46,547 42,447 
Increase for 1891 over 1890 =4100. 

1891. 1890. 
North German Lloyd... 16,629 16,629 
Hamburg- American a 11,016 8,547 





27,645 25,176 
Increase for 1891 over 1890= 2469. 


These figures tell a very different tale from those quoted 
in your paragraph, which, by the way, entirely ignore the 
CGuion line. It will be noticed that the two leading 
Liverpool lines alone carried more cabin passengers than 
the German companies. In addition to the number given 
above 9589 cabin passengers were conveyed from Glasgow 
by the Anchor and Allan State lines. When all is said 
and done, there can be no doubt that the vast majority 
of passengers to and from England travel vid Liverpool. 
Only a small minority board the German boat at South- 
ampton, the greater number being embarked at Bremen 
and Hamburg. I trust you will see fit to publish this 
letter in order to correct the erroneous impression likely 
to be created by your paragraph. 

Yours truly, 


CHARLES Boots, JUN. 
Liverpool, April 11, 1892. : : 
[The figures given by Mr. Booth were published, with 
others, in ENGINEERING a month ago (page 361). Tt was 
then stated that the ‘‘cabin passengers ’”’ included second- 
class passengers; the figures given last week (page 446) 
were of cabin passengers ‘‘ paying ten guineas or more 
for their accommodation.”—Ep. E. ] 








MISCELLANEA. 

Tue directors of the Jerusalem, Limited, have offered 
temporary accommodation for the proposed London 
Engin >:ering Exchange. 

The directors of Robert Boyle and Son, Limited, venti- 
lating engineers, London and Glasgow, have resolved to 
pay an instalment on account of dividend at the rate of 
12 per cent. per annum, free of income-tax, for half-year 
pol ek March 31st last. 

The Highland Railway Company announce a dividend 
at the rate of 3? per cent. per annum for the past half- 
year, carrying forward a balance of 650/. At the corre- 
sponding period of last year the dividend was at the rate 
of 3 per cent., with 250/. carried forward. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending March 13 amounted, 
on 16,326} miles, to 1,270,939/., and for the corresponding 
period of 1891, on 16,261# miles, to 1,227,607/., an increase 
of 644 miles, or 0.3 per cent., and an increase of 43,3321., 
or 3.4 per cent. 

Messrs. Latimer Clark, Muirhead, and Co., are 
now engaged in erecting an important electric lighting 

lant for the National Electric Supply Company, 
Fradiek. at Preston. The plant is designed for supply- 











ing 50,000 8 candle-power lamps. The low - tension 
system of distribution has been adopted, and the dynamo 
will supply current to the mains at 200 volts. The con- 
ductors are being laid in culverts under the footways. 


In reply to Mr. Penn, in the House of Commons on 
Tuesday last, Lord George Hamilton said that the 
report that the engine-room complements in the Navy 
were to be reduced by 30 per cent. was wholly untrue ; 
but as the result of a recent investigation a net reduction 
of these staffs has been made over the whole fleet of 4 
per cent. This reduction has, however, been confined in 
general to the older ships, there being an increase in the 
complements of the modern vessels, 


The Board of Trade returns for March and the three 
months ended March 31 have just been issued, and they 
show that the value of our imports during the month has 
amounted to 36,704,177/. against 35,253,059. in 1891, and 
36,140 3347. in 1890; and during the three months to 
110,047,352/., against 102,269,695/. in 1891, and 105, 291, 6161. 
in 1890. Of foreign and colonial merchandise exported in 
the month, the value was 5,556,389/., against 5,935,458/. in 
1891, and 6,327,1027. in 1890 ; and in the three months 
15,423,807/., against 16,187,475/. in 1891, and 16,476,560/. 
in 1890. The value of the exports of British and Irish 
produce and manufactures in the month was 19,605,382/. 
against 21,663,378/. in 1891, and 20,067,022/. in 1890; and 
in the three months 58,140,839/., against 61,968,314/. in 
1891, and 62,738,002/. in 1890. 


The Royal Sovereign made a preliminary trial of her 
engines, by Messrs. Humphrys, Tennant, and Co., in 
the repairing basin at Portsmouth on Tuesday. Before 
the steaming was concluded the starboard hawser snapped 
and fouled the port screw. The trial was thus brought 
to a premature termination, but without inflicting any 
damage. It will, however, be necessary to dock the ship 
to have the propeller freed. The contractors’ trial will 
take place according to programme. The Royal Sove- 
reign will go out to Spithead on Monday night to adjust 
compasses ; on the following day she will make an eight 
hours’ run with natural draught, and on Thursday she 
will be steamed under full power with forced draught. 
She will not return into harbour until after the comple- 
tion of her gunnery, torpedo, and anchor trials, and will 
be ready for commission on the 31st prox. 


Steel castings are being made at St. Louis by the 
basic open hearth system. When it was first attempted 
to make steel castings there by the open hearth system 
the acid process was used; but difficulties soon arose, 
owing to the fact that the percentage of phosphorus in 
the pig iron was always less than in the cast metal, 
so that as the heavy gates and risers which are required 
for steel castings were always put back in the furnace, 
and as they contained a larger Le gee gate, of phosphorus 
than the pig iron, the amount of phosphorus in the cast- 
ings tended to increase as time went on. Thus, though 
the best ores were used, complaints as to the quality of 
the castings were frequent. By the adoption of the basic 
process this difficulty has, it is said, been overcome, as 
the cast steel always contains less phosphorus than the 
pig iron, and the results are said to have been most 
satisfactory. 


The railway returns of New South Wales for the 
quarter ending December 31, 1891, contrast favourably 
with those of the other colonies, and show the flourishing 
condition of the railway system there, notwithstanding 
the many difficulties with which the commissioners have 
had tocontend. The revenue during the past quarter 
was 965,321/., against 914,141/. during the corresponding 
period last year, the number of passengers and tonnage of 
goods and live stock displaying large increases. The 
increase of 51,090/. on the quarter would have been larger 
but for the decrease in first-class passenger and general 
merchandise traffic. There has fom been an increase of 
expenditure, principally in the locomotive department; 
the extraordinary strain which has still to be put upon 
the worn-out engines, and the heavy repairs in connection 
with the wagon stock, involving a cost of 22,727/. during 
the quarter. There has also been an increase of expendi- 
ture in connection with the extension of the absolute 
block and interlocking systems. It may be mentioned 
that the railway traffic, which amounted to 2,208,294/. in 
1887, reached a total of 3,091,687/. in 1891, an increase of 
40 per cent. The tramway statistics are equally favour- 
able. 


The international Commission for studying the drain- 
age of Cairo have examined thirty projects presented to 
them, and rejected all in favour of one elaborated by 
themselves. They especially commend, however, three 
projects as embodying in their general outlines the right 
system. These were presented by Messrs. Michau and 
Donaue, a French firm ; Mahmoud Fehmy, an Egyptian; 
and Mr. John Price, an Englishman, the two latter 
engineers in the Government service. The Commission 
consider that Mr. Latham’s scheme, presented two years 
ago, has the disadvantages of costliness and of requiring 
numerous stations in the heart of the city, where the 
sewage would collect and undergo agitation. The Com- 
missioners describe the sanitary condition of the city as 
deplorable. The annual death-rate is over 46 per 1000, 
whilst in only one city—Madras—of over thirty-three in 
Europe, India, and America does the death-rate exceed 
40. In Madras the rate is 48 ; in Marseilles it is 29.7 ; in 
Paris and Berlin 23.50; in London 17.4. The plan 
recommended by the Commission is that the entire 
drainage from houses, &c., should be carried in one 
system of drains, flowing by gravitation to a single point, 
where it would be pumped to the necessary elevation and 
forced through iron pipes until it reached land which it 
might profitably irrigate. The estimated cost is half-a- 
million. The Government will perhaps be able to invite 








tenders for the work next November, and, if funds are 

— to begin operations in the following April. 
wo years later the greater portion of the system should 

be in working order, though a much longer delay will be 

 ceaagid before it can be applied to all the native 
ouses, 


A general meeting of the members of the South Staf- 
fordshire and Kast Worcestershire Institute of Mining 
Engineers was held on April 7 at the Mason College, 
Birmingham, Mr. W. F. Clark presiding, when the dis- 
cussion was continued upon Mr. L. B. Atkinson’s paper 
upon ‘‘ The Application of Electricity in Mining,” and 
Mr. R. S. Williamson and Mr. W. Wardle contributed 
short practical papers on the same subject, giving their 
experience of the use of electrical machinery. Mr. Wil- 
liamson stated that so far as his experience went he 
found that there was less trouble with electricity than 
with compressed air, and that for working a long 
distance from the shaft the former was of much greater 
utility. At the same time he did not wish to suggest that 
it was better than rope worked from the surface. Mr. 
Wardle dealt with the approximate cost of electricity 
as a motive power compared with compressed air, re- 
marking that the cost of laying down plant for elec- 
tricity in a mine with which he had been connected was 
1000/., whilst he estimated that the cost of compressed air 
appliances would have been 21567. A discussion followed. 
In proposing a vote of thanks to the gentlemen who 
had contributed the papers, the chairman said that he 
took it that the general opinion was that electricity was 
the most efficient power when work had to be done a long 
way from the shaft, and it seemed to him that electricity 
for that purpose had given compressed air its deathblow. 
Mr. Collis, in seconding, said they had, he believed he 
might say, come to the conclusion that electricity would 
supersede compressed air for work a long way from the 
shaft, but that it would not compare with the use of ropes 
worked from thesurface. The resolution was carried, and 
the meeting terminated. 





West Bripcrorp Water Suprty.—An inquiry was 
held by the Local Government Board on April 5 into an 
application made by the Nottingham Corporation for a 
Provisional Order to include West Bridgtord witbin its 
limits of supply. The West Bridgford Local Board, by 
a majority of one, supported the Nottingham Corpora- 
tion. The minority of the Local Beard, together with a 
large section of ratepayers, opposed the application on the 
ground that a plentiful local supply of good water could 
be obtained and supplied at a less rate than that charged 
by Nottingham. Mr. W. H. Radford, C.E., of Notting- 
ham, explained the scheme for the local supply. The 
majority of the Local Board and the minority were each 
represented by opposing counsel and a number of wit- 
nesses, inclu ing Dr. Frankland, of Dundee. The in- 
ate promised to report to the Local Government 

oard. 





Raitway Cars For THE Continent.—The Midland 
Railway ae and Wagon Company have just built, 
at their Abbey Works at Shrewsbury, five sleeping cars 
for the International Sleeping Car Company, for their 
service between Paris and en The carriages are 
48 ft. 8 in. long over the body, 54 ft. 7 in. over the 
buffers, and 9 ft. 3 in. wide outside, each carriage being 
being supported on two four-wheeled bogies. The wood- 
work is pal aga teak, with brass antique fittings, and 
upholstered in figured tapestry. The interior of each coach 
is divided into seven rp ae Ht in English style, with 
a corridor running the whole length of the carriage, con- 
necting with a platform at each end, and communicating 
also with the next car by a gangway. Each car has 
sleeping accommodation for eighteen persons, and is pro- 
vided with lavatories, hot and cold water, and Seouiedlt hey 
hot-water pipes extending the whole length of each 
side of the carriage, the heating apparatus being under 
the control of the conductor. Each compartment is fur- 
nished with an electric communication with the con- 
ductor, and is lighted by gas. Theclass of brake used on 
the cars is of the Westinghouse type. 





Propuction or Cast-Iron Pipgs IN THE UNITED 
Strates.—As illustrating the extreme minuteness with 
which the industrial statistics of the United States 
were collected during the last census, attention may 
be called to a bulletin just issued relating to the manu- 
facture of cast-iron pipesin the United States. This 
is the first publication of the statistics of cast-iron 

ipe works separate from the operations of the general 
oundries of the country. The bulletin shows that 
during the census year 1890, 36 establishments reported 
the manufacture of cast-ion pipe as a leading speciality 
of their business. The total capital invested in these 
works was 14,300,933 dols., which included 68,500 dols. 
reported by two establishments not in operation dur- 
ing the census year. The hands employed, includ- 
ing officers and clerks, numbered 7788, to whom 
3,794,407 dols. in wages was paid. The total cost of 
materials consumed was 9,483,389 dols., and the value of 
the products was 15,168,682 dols. The principal material 
consumed by the pipe foundries was pig iron, the 
quantity used amounting to 591,258 net tons, costing 
7,860,408 dols., while cast-iron pipe formed the principal 
product, the output being 513,030 tons of 2000 lb., valued 
at 12,556,315 dols. The pipe foundries in operation in 
1880 were tabulated with other foundries of the country, 
so that no data are available for comparison. There has, 
however, the report says, been a considerable growth in 
this industry during the past decade, especially in the 
south and west. The returns for 1890 show that twenty 
of the establishments reporting were built since the 
census of 1880. 
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SALOON 


CAR FOR NEW ZEALAND GOVERNMENT RAILWAYS. 


CONSTRUCTED AT THE COMPANY’S WORKS, FROM THE DESIGNS OF MR. T. F. ROTHERAM. 
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Tue saloon carriage which we illustrate on this page 
and on page 468 has been designed by Mr. T. F. 
Rotheram, locomotive superintendent of the New Zea- 
land railways, on the suggestion of Mr. J. P. Maxwell, 
one of the Railway Commissioners. A number of them 
have already been built, and are in constant use on the 
main lines of the north and south islands. The object 
in view on designing the cars was to render the long and 
tedious journeys on this line somewhat less wearisome 
to the passengers. As our engravings show, the car is 
divided into four compartments—one general, two small 
tirst-class, and one lavatory department. Along one side 
of the car, for more than half its length, is run a gallery 
or corridor formed by the difference in width between 
the general and the smaller compartments, This 
— which is accessible from all compartments, is 
fenced for the safety of the passengers by an orna- 
mental iron railing, whilst a glass door at the verandah 
end protects it from wind and dust, The lavatory is 
built with double walls, the space between the two 
being filled with silicate wool. The water supply for 
the lavatory is carried in a tank fitted in the monitor 
roof. The general compartment is intended to carry 
twenty passengers, and is provided with double re- 
versible seats on one side, and one long seat extend- 
ing the whole length of the compartment on the other. 
The interior is panelled in dark and light woods, and 
the seats are upholstered in buffalo hide, whilst the 
floor is covered with thick coir matting. The small 
first-class compartments, of which one is reserved for 
smokers, are intended to carry eight passengers each, 
though from the dimensions given on the drawing it is 
to be hoped that colonists run thin, or they may be 
somewhat tightly packed. These compartments are 
upholstered similarly to the general compartment, but 
also contain a small table, which when not in use folds 
down under the centre windows. Provision is made 
for filling up the gap between the seats, and the 
cushions can be laid across the compartment, thus 
forming an excellent bed. All the metal fittings, such 
as door knobs, hat brackets, &c., are electro-plated. 
The cars are 39 ft. 6 in. long, and are carried on a 
four-wheeled bogie under each end. The distance 
between the centres of the trucks is 26 ft. 6 in. and 
the wheel base of the bogie is 4ft. 10in. The car 
weighs 12 tons empty, or, asit is capable of seating 36, 
6.6 cwt. per passenger carried. The two perspective 
views, Figs. 1 and 2, show opposite sides of the car, 
whilst the details of the construction are well shown 
in Figs. 3, 4, 5, and 6. 





NOTES FROM THE UNITED STATES. 

; PHILADELPHIA, April 7, 1892. 
RAILROAD requirements so far this year have not 
crowded the capacity of railmakers. Very few large 
lots have been taken, and at this time there is but 
little inquiry for supplies beyond 1000 or 2000 ton lots. 
Prices are firm at 30 dols. at Pennsylvania mills, and 

there are inquiries in hand to-day, as nearly as can 
ascertained, for about 30,000 to 35,000 tons, about 
one-half of which will probably be booked before 
Saturday. Bridge builders and car builders are quite 
frequent and extensive purchasers of material, but 
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with all this activity, there is a disappointment due, 
however, very largely to the fact that prices are lower 
than they have been for years. There is more or less 
unrest in trade and commercial circles, due in part to 
the agitations over tariff and silver questions in Con- 
gress. The commercial situation isimproving, and the 
industrial situation is satisfactory. The bridge 
builders, locomotive builders, and general machinery 
makers are the three branches which will be first 
crowded with work. Crude iron is selling at the 
lowest quotations known for years, namely, for forge, 
14 dols. ; 15.50 dols. for No. 2, and 16.50 dols. to 
17 dols. for No. 1. Freight rates are being adjusted 
on southern roads in favour of purchasers, but despite 
the very low prices, there is only a moderate demand 
considering the probabilities of hardening prices in the 
near future. 


LAUNCHES AND TRIAL TRIPS. 

THE s.s. Mashona, one of nine vessels building on the 
north-east coast for Messrs. Bucknall Brothers of the 
British and Colonial Steam Navigation Company, 
Limited, went on her speed trials on Saturday. The 
vessel has been built by Messrs. Wm. Gray and Co., 
Limited, and engined at the Central Marine Engine 
Works, West Hartlepool. Her dimensions are: Length 
over al!, 321 ft. ; breadth, 41 ft.; depth, 27 ft. 6in. The 
engines and boilers are of larger size and power than for 
ordinary cargo boats of the same size, as these vessels are 
intended to run at a high rate of speed. The vessel was 
under trial at a light draught, the tanks alone being 
filled, so that her propeller was not as effective as it might 
have been, owing to one-third of its diameter being out of 
the water. Under these conditions the engines ran at a 
pers of 85 revolutions per minute, and the progress of 
the vessel over a run of about two hours averaged a good 
134 knots per hour, which was considered satisfactory. 
The Mashona is fitted with Mudd’s patent feed water 
evaporator. One of the special features of this evaporator 
is that the tubeplate and its tubes are hung upon a hinge 
at the top in such a way that the opening and closing is 
effected with very little trouble on the part of those in 
charge. The apparatus was well tested, and proved 
highly satisfactory, one especial point worth noting being 
that the water it provided was quite fresh and free from 
priming water, due to a special arrangement of steam 
space baffles which are inside the apparatus. 








H.M.S. Sybille, one of the second-class cruisers known 
as the Apollo type, built under the Naval Defence Act 
of 1889, completed her machinery trials off Plymouth in 
a =, satisfactory manner on 3lst March. The 
Sybille, which has been built by Messrs. Robert Stephen- 
son and Co., Limited, Hebburn-on-Tyne, is 300 ft. long 
by 43 ft. beam by 16 ft. 6 in. draught, having a displace- 
ment of 3427 tons. Her machinery, which has con- 
structed by Messrs. Row, Hawthorn, Leslie, and Co., 
St. Peter’s Works, Newcastle-on-Tyne, consists of two 
sets of triple-expansion engines having cylinders 333 in. 
49 in. and 74 in., by 39 in. stroke, to which steam is 
a. by three double-ended and two single-ended 
cylindrical boilers working at a pressure of 155 lb. per 
square inch. The power to be developed by these 
engines and boilers under the contract is 7000 mean 
indicated horse-power upon an eight hours’ trial, with an 
air pressure not ex ing 4 in. of water column, and 
9000 indicated horse-power on a four hours’ forced 
draught trial, the air-pressure being limited to lin. The 
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eight hours’ trial was run on 24th March, the contract 
horse-power being exceeded by 632 with the very low air- 
pressure of .106in. On the forced draught trial run on 
31st March, the low air pressure was again a noticeable 
feature, the contract power being exceeded by 496, with 
only .48 in. air-pressure. The engines ran very steadily and 
satisfactorily throughout both trials, there being an 
entire absence of either heating or vibration. The follow- 
ing are the details of the trial results, these means being 
obtained by hourly records upon the eight hours’ trial, 
and half-hourly records upon the forced draught trial : 


Kight Four 
Hours’ Trial. Hours’ Trial. 
Mean steam 149 
»» air pressure 106 48 
» vacuum 28% in. 28 in. 
» revolutions 135.2 145 
EP. 7632 9496 


” 
The Sybille has the first of five identically similar sets of 
machinery which Messrs. Hawthorn, Leslie, and Co. are 
at present constructing for the Admiralty. 





An official examination is ordered to be made of the 
boilers of the Gleaner, at Portsmouth. The vessel is one 
of the 18 first-class gunboats provided for under the 
Naval Defence Act, and about a fortnight ago she was 
sent round from Sheerness, where she was built, for the 
trial of propellers of various patterns on the measured 
mile. On Thursday the Gleaner went out of harbour for 
the trial of a three-bladed Mangin screw, the peculiarity 
of which is that each blade has a second blade place 
immediately behind it on the same boss. Before the 
runs at different rates of speed had been completed the 
water in two of the boilers was seen to fall, and with the 
object of ascertaining the cause the staff engineer in 
charge of the trial placed his ear to the feed valve to 
count the beats of the pump. Immediately after he had 
left the spot the casing of the check valve burst and the 
stokehold was inundated with steam and water. The 
fires in the furnaces were  gowged extinguished without 
any one being injured, and the vessel returned into har- 
bour with two boilers alight. An examination of the 
boilers of the Gleaner at Portsmouth has convinced the 
experts that the bursting of the box of the check valve 
last week was due to the defective arrangement of the 
interior feed pipes. This is to be altered at once. 


The Campbeltown Shipbuilding Company’s screw 
steamer H. Wicander, of 767 net tons register, and 1950 
tons deadweight, launched from their yard at Campbel- 
town (Clyde), recently went on her trial trip, when the 
average speed attained was 11.1 knots with 800 tons on 
board. The H. Wicander is a steel screw steamer of the 
— awning deck type, designed to carry 1950 tons 

eadweight, on 16 ft. 7 in. draught, and has been supplied 
with a set of triple-expansion engines by Messrs. Kincaid 
and Co., engineers, Greenock. 





On Tuesday, 12th inst., the Blyth Shipbuilding Com- 

ny, Limited, launched from their Shipbuilding and 
na Dock Works at Blyth, a well-decked screw steamer, 
of 2600 tons deadweight, for the Alston Steamship Com- 
pany, Newcastle-on-Tyne. The leading dimensions of 
the vessel are as follows: Length, 270 ft.; breadth, 
36 ft. Gin. ; and depth, 19 ft. 3in. The vessel is also 
built to comply with the Board of Trade regulations for 
carrying grain cargoes. The engines are of the triple- 
expansion type, and will be fitted by Messrs. George 
Clark, Limited, of Sunderland. 
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INDUSTRIAL NOTES. 


Tue labour world is still overcast with clouds, and 
in some districts of the United Kingdom darker 
shadows are making their appearance. It is some- 
times boasted that the men are taking matters into 
their own hands. They have a right so to do, as the 
ultimate power rests with the members of all trade 
unions. But a mutiny against elected commanders is 
a very serious affair ; it is all the more serious when 
the leaders are not deposed, and are not obeyed. Far 
better would it be to depose men who are no longer 
trusted, and to elect others in their stead, than to 
refuse to obey orders, and yet keep the officers in their 
position, and in command, while refusing to obey them 
in any particular. Many of the recent industrial 
disasters which we have had to record have arisen from 
this cause, as for example on the Clyde, on the Tyne, 
in South Wales, and in Durham. In some other 
instances the leaders are not free from blame; with 
the inexperience of neophytes they combine the zeal 
of the proselyte, until disaster teaches them prudence 
and moderation. Partial successes so intoxicated 
both the men and their leaders for a time that they 
pressed forward into dangerous positions, from which 
it was difficult to retreat, and impossible to achieve 
a victory. Some of the dockers already complain 
that they are little better off than they were three 
years ago, and the seamen are fast falling into the 
same condition. Aggression has been, and is being, 
followed by retaliation; moderation and prudence 
may still avert, however, some of the threatened 
disasters. The time has come when concessions by 
the men will better serve their purpose than stub- 
born resistance; the latter is, indeed, impossible as 
regards many of the unions, for their funds are 
nearly exhausted in some instances, while in others 
they have absolutely to face a deficit just at a moment 
when even a good balance at their bankers would 
scarcely, if atall, avert a defeat. 

The report of the Amalgamated Society of Engineers 
for April shows that the total membership is 71,694, 
of whom 6150 are on donation benefit, 2025 in receipt 
of superannuation allowance, and 1951 on the sick list, 
being a total on those three benefits alone of 10,176, or 
one-seventh of the total number of members. The 
levy of 6d. per week, for four weeks, for the contin- 
gent fund, otherwise strike pay, was voted for by a 
majority of 13,331 members, but over 57,000 members 
did ‘not vote either way. An _— is now being 
made on behalf of the benevolent fund, which is again 
becoming exhausted. This fund is used for the relief 
of cases of distress either on account of prolonged 
sickness, a lengthened period of out-of-work, or other 
dire trouble. The executive have also been com- 
pelled to put in force Rule 18, clause 1, namely, to 
increase the rate of contributions, because the very 
large expenditure during the first three months of the 
present year has exceeded the income by some 27,000/., 
thus reducing the balance in hand below the value of 
3l. per member as specified by the rules. The total 
payments from the contingent fund in the month of 
March amounted to 3054/. 10s. 6d., and for the three 
benefits named above 4547/. 14s. The total number on 
contingent benefit was 2202. In view of the large in- 
crease of members on the funds, the executive urge the 
members to be ‘‘more cautious when treating with 
employers upon matters connected with trade cus- 
toms,” wages, hours of labour, &c., ‘‘and where pos- 
sible, without loss of dignity and self-respect,” to 
resort to conciliation or arbitration, in preference to a 
strike to settle the dispute. With reference to the 
strike at Newcastle and other places, the report says : 
‘*The dispute on the north-east coast drags its weary 
way along, carrying in its wake acute privation and 
other consequences, so much to be deplored and re- 
gretted. Whoever may have been responsible for the 
inception of the struggle, it cannot be denied that 
during the last month every influence and concession, 
consistent with self-respect, which the Amalgamated 
Society of Engineers could bring to bear upon the 
question, with the object of settling the same, has been 
tried with little or no result.” 

The report of the Ironfounders’ Society, dated 
April 4, says: ‘‘Trade is not ont, nor are the pro- 
spects hopeful. The number of members on our un- 
employed list has increased month by month for some 
time past.” The society usually looks to the spring 
season of the year for an increased demand for labour ; 
this spring shows no such tendency, and consequently 
the executive regard it as a sign of declining trade. 
Fifty-five branches, in as many different places, 
employing 7959 members, return the state of trade as 
very slack and very dull, to short time, bad, and 
very bad. Last month there were 50 of such places, 
where 7219 were employed, in the same condition. 
On the other hand, 62 places, employing 7342, 
returned the state of trade as good to slack and dull, 
as against 67 places, employing 7646 members last 
month. The total number on the funds was 2370; 
last month 2285; increase 85. Of these 1202 were on 





donation benefit, 564 on superannuation allowance, 
446 on the sick list, and 157 on other benefits, with 
one only on strike pay. The number on donation 
benefit increased by 119. The funds decreased by 
1120/. 8s. 2d., the cash balance now being 50,686/. Os. 1d. 
The total number of members was 15,301. The 
report further says: ‘‘Trade so far this year has 
shown no signs of expansion, and the unfortunate dis- 
pute on the Tyneside, between the amalgamated engi- 
neers and the plumbers, has certainly not improved 
matters, but has materially increased the out-of-work 
expenditure of other societies, who have no voice or 
power in effecting a settlement. The great number 
of our members on the unemployed list on the Tyne 
and the north-east coast generally, may be taken as 
being placed in that position in consequence of the 
dispute named.” The society has resolved by 4206 
against 2215 not to appoint an organising delegate ; 
and in favour of the delegates to the Trade Union 
Congress being elected by the whole of the members 
annually in time for such congress. From a list sup- 
plied it appears that there are similar unions in Mel- 
bourne, New South Wales, the United States, and 
Switzerland. 





The condition of the engineering, iron and steel, and 
cognate industries throughout Lancashire shows no 
sign of improvement. In all the important branches 
a continued slackening off is reported ; the weight of 
new work ordered is steadily decreasing, and there 
is such a keenness of competition that there is a diffi- 
culty in obtaining remunerative prices for any new 
work coming forward. The machine toolmakers 
generally are only indifferently supplied with work, 
many of the firms being chiefly kept going by making 
for stock. The locomotive builders are mostly well 
supplied with work for the present, but no new orders 
of any weight are in prospect to replace the old con- 
tracts as they run out. Stationary engine builders 
are fairly well off for work, but in this branch there 
are signs of quietening down. Railway carriage builders 
report less work than has been the case for some time 
past. The principal machinists have sufficient work 
on hand for some time to come, but the outlook for 
new work is not encouraging. The iron market is in 
a very depressed condition, there being very little in- 
quiry either for the raw material or manufactured iron. 
For the latter there is no disposition to purchase beyond 
immediate requirements. The stoppage in the North 
of England has increased the orders for pig iron, 
but not to any large extent, and at no advance in 
prices, Fortunately there are no serious disputes in 
the engineering and cognate trades, but the outlook 
in connection with some branches of the cotton trade 
will react with its usual force upon the engineering and 
other industries. 

The threatened stoppage of the mills of Lancashire 
begins on Saturday, the 16th instant, unless something 
can be done to avert it. This means the stoppage 
of possibly 16,000,000 spindles, a loss in wages of 
50,000/. per week, a loss to employers of 14,000/. per 
week, of funds to the unions of 10,000/. per week, and 
the non-consumption of about 25,000 bales of cotton 
per week, value about 200,000/. per week, and the 
non-production of some 12,000,000 lb. of yarn per week, 
a a that would soon throw idle a large propor- 
tion of the looms of Lancashire as well. 


In the Sheffield and Rotherham district the dispute 
in the Durham coal trade is affecting some of the local 
industries. The makers of Bessemer material use 
Durham coke almost exclusively, and during the past 
week they have had to pay as much as 10s. above the 
ordinary contract prices for the same fuel. Hematites 
are quoted at about 3s. 6d. higher from the same 
cause, but the Durham strike has practically shut out 
hematite contracts, consumers having to go into the 
open market to purchase coke. Although the price of 
coke has so greatly risen, advanced prices for Bessemer 
cannot be obtained on account of the general uncer- 
tainty that prevails as to the duration of the strike. 
Railway spring makers, and manufacturers of wheels, 
tyres, and axles are very busy, and the bicycle trade 
has improved, some large orders having been secured 
of late. Business among the makers of shipbuilding 
tools is generally almost stagnant, and the local 
cutlery trades are slack. There is some activity in 
the firms doing business with Italy, Spain, and Por- 
tugal, in consequence of the near approach of the new 
tariff rates in those countries ; but this spurt will be 
over after the middle of the year, when the volume 
of business will be considerably reduced. The iron- 
moulding branches of trade are reported to be bad, 
many men being out of employment. In the engineer- 
ing branches trade is described as moderate. No 
serious increase in the number of disputes is reported 
up to the present time. 





The Staffordshire ironmasters have had what might 
be termed a windfall, considering the present state of 
trade, in the shape of large orders for galvanised 
sheets from the River Plate. This revival of the 
South American demand will cause the reopening of 





works which had been shut down. The prices realised 
also are regarded as fairly satisfactory. Some fair 
inquiries are also to hand from Canada, the shipping 
season for which will shortly open. Advices report 
that things are also improving in India and at the 
Cape, and at Australia in the same or similar direc- 
tions. In the United States trade continues dull. 





The dispute between the engineers and plumbers 
did not terminate as was expected after the secession 
of the members of the old society, the resumption of 
work by the non-union men, and the interview between 
the engineers and the plumbers and the employers. 
It appears that the members of the National Society 
of Engineers were not by any means unanimous in their 
decision to return to work, the result being that a 
— meeting was called to take into consideration 
the action of those who resumed work, with the object 
of enforcing the fine of 5/. per member as per rule. 
This action, if persevered in, will result in a 
further secession, the members refusing to pay the 
fines, and becoming non-union workers. The dispute 
has been and is affecting the shipbuilding trades, Sir 
Charles Palmer, M.P., having declared that his firm 
was compelled to send away one of the cruisers being 
built for the English Government in an incomplete 
state, the remaining work being done by the workmen 
at Her Majesty’s dockyard, the company paying the 
Government for the work sodone. Sir Charles Palmer 
complained bitterly of the serious losses incurred by 
the company owing to the frequent trade disputes. 
Further efforts were made to effect a settlement of the 
dispute at the close of last week, which it was thought 
would prove successful. The engineers accuse the 
employers and the plumbers of acting in concert, and 
of laying down terms as a basis of settlement from 
which they will not depart, irrespective of the conse- 
quences, On the other hand, the plumbers, many of 
the workmen engaged in other trades affected by the 
dispute, and the general public in the districts in 
which it exists, blame the engineers. Whichever view 
is right there is one fact that ought to have weight, 
namely, that there is no loss of dignity or self-respect 
in receding from an untenable position. The suffering 
endured, the interests at stake, and the deplorable 
consequences of the prolonged dispute might well 
exercise an influence upon those engaged in the dispute 
and induce them to re-consider the question, make 
some concessions, and effect a settlement. 


In the Cleveland district, and in all the great in- 
dustrial centres of the north-east coast, on the Tyne, 
the Tees, and the Wear, there is acute distress owing 
to the unsettled state of the coal trade, the Durham 
strike, the dispute of the engineers and plumbers at 
Newcastle, and generally the bad condition of the 
iron and steel trades. The distress and suffering is 
not confined to particular localities, though it is more 
intense in some than in others. In Cleveland about 
13,000 hands were employed by Messrs. Bolckow, 
Vaughan, and Co., the wages bill alone being some 
850,000/. a year. The major portion of these men are 
unemployed, or only employed for such time per week 
as will pay the rent of the cottages, with a shilling or 
two to spare for food. At South Bank and Grange- 
town, with a population of some 20,000 persons, most 
of the inhabitants are said to be in actual want of 
food. 

The north-east ports are also suffering severely. The 
men engaged in the shipping trades are idle by thou- 
sands in Sutherland, Shields, the Hartlepools, at New- 
castle, at Middlesbrough, at Stockton, and other 

laces, the distress being both widespread and acute. 
The worst of it is that other complications may arise, 
in fact they will with difficulty be averted, if averted 
at all. The threat to reduce the wages of the seamen 
and firemen at Sunderland is but the precursor to 
similar reductions at all the other ports. The Sunder- 
land men are not willing io risk a strike against the 
reductions, but some of the men at the other ports 
think that a stand ought to be made. But the Sailors 
and Firemen’s Union is not in a position to grant strike 
pay, though an effort will be made to afford some relief 
to the existing distress, in so far as the members of the 
union are concerned. This relief, however, can only 
be temporary, and if it should lead the men to any re- 
sistance the result will be most disastrous to the 
union as well as individually to the men. 





The strike of the Durham miners appears to be as 
far off from settlement as ever. It was reported that 
a further ballot was proposed with the view of ending 
the strike, but some of ths districts were averse to any 
such action, Ata fully attended delegate meeting of 
the Durham Miners’ Association, representing all the 
districts, it was resolved to stand firm, and that no 
colliery should be allowed to resume work. The 
National Miners’ Federation paid over the amount of 
the first week’s levy on Saturday last, the deputation 
sent by the federation handing over the sum of 3700/. 
This sum is to be continued weekly. The Northum- 
berland miners are also contributing, although they 
have accepted the reduction in wages, against which 
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the Durham men have struck work. Unfortunately 
there have been some further disturbances in some of 
the districts, the temper of the men being somewhat 
riotous, even against those who are only employed to 
keep the pits in working order for the resumption of 
work when the dispute is ended. It is an extremely 
anxious time for the officials and agents of the union. 
The loss in wages alone to the men is 100,000/. per week; 
the amount required for strike pay is about 30,000/., 
if all are to be paid. 





The Cumberland miners having decided against the 
appointment of a commission to settle the dispute, the 
masters had no other offer to make, and as the miners 
suggested none, the former passed the following resolu- 
tion: ‘*That they bind themselves not to reopen the pits 
until the standard rate of wages is such as will place 
Cumberland on a fair basis with competing districts.” 
Thus the chance of a settlement in Cumberland is 
deferred. Meanwhile the iron and steel works are in 
a deplorable condition ; an enormous number of men 
are out of work, much distress exists, and efforts have 
to be made by private charity, as well as by the boards 
of guardians, to feed the hungry and relieve the more 
destitute cases in the district. 

The National Federation of Miners have resolved 
upon a stop-day in each week, commencing with 
Saturday next, the 16th inst. As a means of restrict- 
ing the output and of keeping up prices, the men have 
determined to work only five days per week. In most 
instances the colliery owners have agreed that Saturday 
is the best day if the men determine upon a play-day 
at all. But the proposal is not taken kindly in all 
cases, for there are indications that some of the owners 
may stop two days instead of one, thus reducing the 
men’s time to four days per week, with a proportionate 
decrease in wages. The expedient resorted to by the 
miners is not by any means universally commended, 
for the uncertainty in the coal trade, the short supplies, 
and the higher prices in numerous instances, are all, 
separately or combined, having a most disastrous 
effect upon other industries. 





The strike of miners at the Rose, Heyworth, and Cwm- 
tillery collieries, Abertilly, Monmouthshire, against the 
employment of non-union men, ended on Saturday last 
by an undertaking on the part of the management to 
use their influence to induce every man to become a 
member of the union, and for the present month it is 
agreed that no man shall be employed unless he pro- 
duces a card of membership of some trade union. The 
men regard this as a great triumph. 





The Northumberland coalowners having met the 
representatives of the union, in order to confer upon 
the demand of the men for an advance in wages, vary- 
ing in the several districts from 5 per cent. to as much 
as 25 or 30 per cent., they explained that it was not 
possible to concede any advance, as the price of coal 
on the average had declined 9d. per ton, notwith- 
standing the play-week of the National Federation 
of Miners and the great coal strike in Durham. The 
executive and officers of the union have issued a report 
to the members urging them to stand firm by the posi- 
tion they have taken up ‘‘rather than make demands 
for which no substantial reasons can be assigned, and 
which are sure to be refused.” The names of Mr. 
Burt, M.P., Mr. Fenwick, and others are appended to 
the report, 





Socrety oF ENGINEERS.—A mag of the Society of 
Engineers was held at the Town Hall, Westminster, on 
Monday evening, April 4, 1892, Mr. Joseph William 
Wilson, Jun., president, in the chair, when the adjourned 
discussion on Mr. Stephen Sellon’s paper on “‘ Electrical 
Traction and its Financial Aspect” was concluded, and a 
paper was read by Mr. Reginald Bolton on “‘ The Appli- 
cation of Electricity to Hoisting Machinery.” The author 
dealt with various methods of distributing power to cranes 
and hoists, such as by steam, water, and compressed 
air, ropes and belts, shafting and gear, and stated the 
comparative advantages of electricity, among which are 
handiness, cleanliness, quietude, and economy. Some 
description was next given of the peculiarities of the 
electric motor which converts the electrical energy into 
rotative movement, and its distinctive characteristics as 
applied to the duties of lifting and hauling, and the ma- 
okies was described as admirably effective, simple, and 
useful, with the minimum of working parts and an extra- 
ordinary efficiency. The author contended that the 
success of the application depended largely upon mecha- 
nical considerations, with several electrical conditions, 
and instanced several unsuccessful instances where these 
had been neglected ; proceeding next to a description of 
simple mechanical gear, fulfilling all the gp oe Mage 3 
laid down, and which were embodied in the design of a 
ship’s winch described and illustrated. A safety device, 
which also formed part of the apparatus, was described in 
detail, and it was.shown how this prevented the overload- 
ing and consequent stoppage of the motor, overcoming in 
the simplest automatic manner the chief danger to its 
use. Several successful installations were described, and 
— the question of first cost was dealt with, and com- 
pared with that of other systems, 








WATER-TIGHT BULKHEADS. 


On Divisional Water-Tight Bulkheads as Applied to 
Steamers and Sailing Vessels.* 
By Mr. B. Marrett, Chief Surveyor to Lloyd’s Register 
of Shipping, Vice-President. 

Tue utility of fitting water-tight bulkheads in sea- 
going vessels, as a source of safety, does not appear to 
have been generally recognised till steamers came into 
existence; although a few isolated cases may be men- 
tioned where a similar provision was made in sailing 
vessels. For instance, we find that enterprising navi- 
gator, the late Admiral Belcher, describing, in a paper 
read before the members of this Institution, the manner 
in which he had water-tight bulkheads fitted in Her 
Majesty’s wooden sailing vessels the Etna and Terror as 
early as the year 1830, and which were found sufficient 
to prevent the latter vessel from foundering on her sus- 
— damage, and enabling her to reach a port of 
safety. 

To quote the words of the gallant admiral: ‘The 
Terror went into theice, lost rudder, sternpost, and after 
deadwood, and, although entirely open to light beneath, 
she was saved by her after compartment, and reached this 
country in safety.” Doubtless the principal reason why 
from the earliest construction of seagoing steamers water- 
tight bulkheads were adopted was the necessity of sepa- 
rating the machinery space from the holds. 

At the same time means were seen to exist in steam 
vessels of a more powerful and efficient character than 
hand labour for pumping water out of a compartment in 
the event of leakage, and the advantages of this as a 
source of safety were too evident to be overlooked. The 
importance of making the requirement general of sub- 
dividing steam vessels by water-tight bulkheads was 
realised by the Board of Trade, who, in the Merchant 
Shipping Act introduced by them in 1854, made provision 
that ‘‘every steamship of above 100 tons shall be divided 
by substantial transverse water-tight partitions, so that 
the fore part of the ship shall be separated from the 
engine-room by one of such partitions, and so that the 
after part shall be separated from the engine-room by 
another of such partitions.” 

This Act remained in force until 1862, when it was re- 
scinded. In the mean time the Committee of Lloyd’s 
Register of Shipping had formulated rules of a more 
stringent and detailed character than those of the Board 
of Trade, which appears to have induced the Board, 
instead of extending their requirements, to withdraw 
those referred to; and thus Lloyd’s Register was the only 
public body from that time which exercised any influence 
in insuring that the great proportion of seagoing steamers 
were efficiently subdivided by water-tight bulkheads. 

The extent of this influence, it is needless to say, has 
been great, in view of the fact that more than 90 per cent. 
of the vessels belonging to the British mercantile marine 
have for some years past, been built to class in Lloyd’s 
Register, and have consequently been built in accordance 
with these requirements. 

The following review of the action of Lloyd’s Register 
Committee, as regards the question of water-tight bulk- 
heads, may not be without interest, as showing the con- 
stant attention they have given to this subject. 

1855. Definite rules for the construction of iron vessels 
were first issued by the Committee, and these rules re- 
quired that steam vessels, in addition to the engine-room 
bulkheads, should have a bulkhead at a reasonable dis- 
tance from each end of the vessel. These bulkheads were 
to extend to the upper deck in vessels having one or two 
decks, and to the tonnage deck, or deck next below the 
upper deck, in three-deck vessels. The stiffening of the 
bulkheads consisted of angle irons the size of the reversed 
frames, fitted vertically 30 in. apart. ; 

1857. A water-tight flat above the load water line, and 
extending entirely round the after part of the vessel, 
thus inclosing the lower after body in a water-tight tank, 
was accepted in lieu of extending the after bulkhead to 
the upper deck, a requirement which interfered consider- 
ably with the cabin arrangement. 

1864. Sailing vessels were required to have a collision 
bulkhead fitted. ‘ r 

1870. Transverse strengthening by horizontal angle 
irons of the bulkheads, in addition to the vertical stiffen- 
ing, was required. 

1874. The size of the horizontal stiffeners was increased 
and made to conform with the main frames instead of the 
reversed frames; they were to be fitted one'at the height of 
the hold beams, and one below, if the depth was 8 ft. or 
under, and two below, if the depth was from 8 ft. to 
12 ft. 

1882. Vessels 280 ft. long were required to have an 
additional water-tight bulkhead in the forehold, and 
vessels 330 ft. long were to have an addition bulkhead in 
the fore and after holds. These bulkheads, except in 
awning-deck vessels, were to extend to the upper deck. 

1883. The heights to which bulkheads in each type of 
vessel were to extend were clearly defined. All ocllision 
bulkheads were to extend to theupperdeck. Other bulk- 
heads (except the aftermost) were to extend to the upper 
deck in all types, except awning-deck vessels, and these 
were to extend to the main deck. The aftermost bulk- 
head was to extend to the upper deck, or to a water-tight 
flat at a height approved by the Committee. A vertical 
web was also to be fitted to engine-room bulkheads at the 
middle line, where the breadth of a vessel exceeded 40 ft., 
and the horizontal stiffeners were to be not more than 
4 ft. apart. 

1889. Where bulkheads were more than 40 ft. broad, 
bulb angles of the size of the beams were to be used 





* Paper read at the thirty-third session of the Institu- 
tion of Naval Architects, April 6, 1892, 








for horizontal stiffeners. Engine-room bulkheads 50 ft. 

broad were to have two vertical webs; and where they 

were 55 ft. broad ts were to have three vertical webs, 
1891. Webs to bulkheads were to be fitted as follow 


viz. : 
All bulkheads 36 ft. broad to have 1 vertical web. 
2 oe 45 ft. ,, a oe webs, 
an ” 55 to 60 ft. ” ” 3 ” ” 


and, in addition, a semi-box beam was to be fitted in way 
of each tier of beams required by the rules, where a deck 
was not laid. 

From the foregoing it will be seen that a gradual in- 
crease both in the number and in the strength of bulk- 
heads has been made by Lloyd’s Register Committee as 
regards the increased size of ships, and as experience has 
shown such changes to be necessary. At the same time, 
oe have not been backward in fitting additional 
bulkheads for increased strength and safety even beyond 
the requirements of any rule—when the same could be 
introduced without seriously interfering with the vessels’ 
commercial efficiency. This is more particularly evi- 
denced in the case of the large liners, a considerable 
number of which are subdivided to a greater extent than 
is necessary to insure safety with one compartment filled, 
whilst in many cases provision has been made to admit of 
two ene being filled without endangering the 
vessel, 

In recording the improvements which have gradually 
been made in the extent of subdivision of vessels by water- 
tight bulkheads, it must be pointed out that these im- 
provements were materially advanced by the action of 
the Admiralty, commenced some sixteen yearsago. With 
a view to utilising as far as possible the resources of our 
mercantile marine in times of war, the construction of 
merchant steamers was examined by Admiralty officers, 
and the names of those vessels suitable for employment 
were tabulated, to be drawn from in cases of emergency. 

In an able paper read by Mr. James Dunn, Chief Con- 
structor of the Admiralty, before this Institution in 1883, 
the procedure of the Admiralty was explained, and it was 
stated by him that the three principal points the Ad- 
miratly had in view were : 

i P The number of bulkheads requisite to keep a vessel 
afloat with one compartment in free communication with 
the sea. 

2. The strength of the bulkheads necessary to resist the 
stresses thrown upon them, and 

3. The extent to which subdivision would interfere with 
the working of the vessel. 

Tn 1883 no less than 300 vessels were on the Admiralty 
List which complied with the conditions laid down as to 
the number of bulkheads required, being a very consider- 
able increase over the number when the scheme com- 
menced. These were vessels engaged in every description 
of trade as passenger and cargo vessels. 

The readiness of the owners of this large number of 
vessels to comply with the Admiralty conditions con- 
clusively showed that no practical difficulty arose as 
regards the working of the ships so divided, and it is not 
too much to say that this had a considerable bearing in 
reconciling other owners to submit to rules making such 
requirements general. Practically the amount of sub- 
division required by Lloyd’s Register Committee tor 
vessels exceeding 330 ft. in length, which corresponds 
with the mean size of vessels on the Admiralty List, 
would be such as to enable them to comply with the con- 
ditions referred to. Having thus taken a cursory view of 
the development of the bulkhead system as generally 
applied, we come to the most recent phase of the subject 
in the issue of the report of the Bulkhead Committee, 
lately appointed by the President of the Board of Trade 
to investigate and report as to ‘‘the minimum amount of 
subdivision that shall be made imperative, having regard 
to the different services in which vessels are engaged.” 

his Committee, it is understood, was the outcome of 
the results of the labours of the Committee on Life- 
Saving Appliances. One or more members of the latter 
Committee, considering that sufficient importance had not 
been attached to the safety of vessels, and consequently 
of the passengers and crews, by a proper division of 
vessels ‘4 water-tight bulkheads, brought pressure to 
bear on the Board of Trade, with a view to a full con- 
sideration of this question, and hence the appointment of 
the Bulkhead Committee. 

It may at once be said that, although the names of the 
members composing the Committee gave promise of 
sound, practical, and scientific results from their delibera- 
tions, the report emanating from them, although very 
elaborate and exhibiting evidence of much labour, will, it 
is thought, on the whole be considered by those inte- 
rested in the subject very disappointing. It has been ex- 
plained what the Admiralty officials and the Committee 
of Lloyd’s Register considered to be sufficient to attain in 
regulating the requirements of water-tight bulkheads for 
mercantile vessels; the Bulkhead Committee propose 
much more onerous conditions, as will be seen from the 
following précis of their report : 

Steamers and sailing vessels are divided into “ grades ” 
according to their size and the trade in which they are 
engaged, as follows: 

Grade I. is to consist of steam passenger vessels 425 ft. 
long and above, and cross-Channel steamers, irrespective 
of their length. These vessels are to be capable of float- 
ing with any two compartments bilged. 

This condition, it may be remarked, would necessitate 
at least eight bulkheads. 

Grade II. is to consist of steam passenger vessels 
between 350 ft. and 425 ft. in length. hese vessels are 
to be capable of floating with any two of their fore com, 
= or any one of their after compartments 
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This, it may be stated, would generally require six | 
bulkheads. 

Grade III. is to comprise steam passenger vessels 
between 300 ft. and 350 ft. in length. These vessels are 
to be capable of floating with any two of the three fore- 
most compartments flooded, or any other one compart- 
ment. 

This would generally necessitate six bulkheads. 

Grade IV. comprises steam passenger vessels under 
300 ft. in length, and passenger sailing vessels irrespec- 
tive of their length. They are to be capable of floating 
with the two foremost, or any other one compartment 
flooded. 

This would require five bulkheads. 

Grade V. is to include cargo steamers above 300 ft. in 
length, and cargo sailing vessels above 275 ft, in length. 


and proportion, and that the cargoes which most vessels conclusion, judging from the action taken on the report 
carry vary to such an extent in density, the Tables are| of the Life-Saving Appliances Committee, that such 
inapplicable for ee guidance. Moreover, with the | would be the case, and under such circumstances I would 
same cargo—if of such a density as not to completely fill | unhesitatingly express the opinion that gross hardship 
the vessel—variations in the manner of stowage will very | and unnecessary interference with the shipping interest 
largely affect the necessary length of the compartments, | would be the result. 
in order to comply with the conditions laid down. By reference to Grade I. it will be seen that there is 
Having regard to these conditions, it is thought that the | the same requirement as to subdivision for small Channel 
Bulkhead Committee have undertaken a great amount of | steamers as for ocean passenger ships of the largest size. 
unnecessary labour, as the results given in these Tables| The great majority of Channel steamers are far less 
for general guidance, though interesting, are certainly | subdivided than the Bulkhead Committee’s rules would 
impracticable. | require, and to enforce the rules for those vessels would 
he Tables may, it is true, be of some assistance in | be to condemn most of those now running, as it would be 
framing a general rule to determine the number of bulk- | impracticable, without nearly rebuilding them, to comply 
heads necessary ; but the scientific retinement which has | with the conditions set forth. The services in which these 
attempted to accurately define the position of these bulk- | vessels have been engaged have hitherto been conducted 
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They are to be capable of floating with any one compart- | heads, regardless of the cargoes of varying descriptions 
ment flooded. carried and the methods of stowage, cannot be accepted, 

This would require five bulkheads in steamers, and four | as in many instances the results would be found to be 
bulkheads in sailing vessels. misleading. 

Grade VI. is to consist of cargo steamers 260 ft. to| After duly considering this question, it appears to me 
300 ft. in length, and sailing vessels 225 ft. to 275 ft. long. | that, having determined the conditions to be fulfilled, a 
They are to be capable of floating wish any one fore com- | scale giving the number of bulkheads in relation simply 
partment flooded. | to the length of the vessel would be practically quite as 

Steamers to comply with this condition would require | effective in providing safety as a complicated scheme such 
four bulkheads, and sailing vessels three bulkheads, | as that given by the Bulkhead Committee, whilst it would 
assuming the usual collision bulkhead to be fitted. have the great merit of being easy of application. With 

In no case of the above grades does the Bulkhead Com- | regard to the conditions prescribed for ocean-going pas- 
mittee require the aftermost bulkhead to be fitted as | senger vessels, as they generally agree with the present 
provided for by the rules of Lloyd’s Register. | practice, they would no doubt be accepted without pro- 

Most elaborate Tables are appended to the report, by | test by the owners if made compulsory by the Board of 
means of which the exact length of any compartment in| Trade. Before, however, considering further the recom- 
any vessel can, it is stated, be determined so as to comply | mendations of the Committee, who, according to the 
with the conditions given above. This doubtless would | reference, were to report what requirements should be 
be the case if the vessels dealt with were all of the same | made “ imperative,” it is of the greatest importance to 
form and ne for which the Tables are framed, 
and the density of the cargo were invariable, as is as- | the Government and became law, the same would apply 
sumed ; but, seeing that vessels differ so much in form | retrospectively. There is strong reason for coming to the 








know whether, if such recommendations were accepted by | 
| number of vessels. 


with singular immunity from loss of life, and consequently 
such a drastic measure as that proposed is considered ill- 
advised and unnecessary. The pro Is, as regards cargo 
vessels, require most careful consideratlon, in view of the 
large number of vessels which would be affected. 

From the extracts given of the rules of Lloyd’s Register, 
it will be seen that the fore holds of cargo vessels are to 
be subdivided when the length of the vessel extends to 
280 ft., and both the fore and after holds are required to 
be subdivided when the length of the vessel exceeds 
330 ft. A very similar proposal is made by the Bulkhead 
Committee, differing only in that these lengths are re- 
duced to 260 ft. and 300 ft. respectively. These lengths 
are, it may be said, perfectly arbitrary, asno distinct reason 
can be given why such exact lengths have been selected 
by either body. It would, therefore, be interesting to 
know why the Bulkhead Committee were induced to alter 
the lenin which had been adopted for so long a period 
in most mercantile vessels, seeing that an “‘ imperative” 
requirement of this kind would affect such an enormous 


It is somewhat singular to notice that the Committee 
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have not provided for ocean-going steamers less than | 
260 ft. in length, no provision being made that steamers | 
below this length shall float with even one compartment 
flooded. It is not known why this omission is made, 
seeing that such a large number of steamers of this size 
are engaged in general seagoing trades, and such strin- 
gent requirements are proposed for vessels of nearly 
similar length. 

As regards large sailing vessels, which are liable to 
carry in some instances a large number of passengers, it 
is proposed to require them to be efficiently divided by | 
water-tight bulkheads. It is thought that the time has | 
arrived when such a requirement will not be seriously | 
objected to by shipowners, and will, at the same time, | 
meet with approval by the general public. | 

The Bulkhead Committee have not only dealt with the | 
subdivision of vessels, they have also framed rules for the | 
strength of bulkheads, and some of the conclusions | 
arrived at are both singular and interesting. | 


Verticar Sripincg Door in Hoxos. 
. U S. 


a Te rif 
a ae 





1a 














lo{ [el [elf{fef Je] Je] 
sli: 4 a 
[Tel Tel Jel Jellitel Jeo] Je] Tol lito] 





















































lel j{ Tel 
e 
° 
° 
° 
° 
5 



















- AX SMM NY 5 pe 
“i Lp pane . 







Before referring further to this part of the subject, I 
will trespass upon your time to make a few remarks on the 
general question of the strength of water-tight bulkheads. 

In determining the necessary stiffening to be applied to 
water-tight bulkheads to render them efficient, it is) 
necessary to consider, not only the dimensions and the 
probable greatest pressure to which they might be sub- | 
jected, but also the circumstances under which the pres- | 
sure will be applied. These considerations divide bulk- | 
heads into two distinct classes. The first of these classes | 
is that of the end bulkheads of midship deep water- | 
ballast tanks, extending frequently aconsiderable height | 
above the bottom of a vessel, and the bulkheads of vessels | 
carrying petroleum in bulk. 

In such cases it is necessary to secure absolute water- 
tightness when under great stresses, and the result of 
experience is that such a condition cannot be fulfilled 
except by fitting stiffeners of such a number and strength 
as to enable the bulkhead tobear the whole of the pressure 
without any ea deflection. 

If any considerable amount of deflection, when under 
pressure, occurs, it must be accompanied by tension in 
the bulkhead plating, which in such a case assists in 
the pressure is borne in this manner by the bulkhead 
the stress at the seams and butts is such that 

eakage will ensue, and considerable danger or damage 
may be the result. 

It has been considered undesirable by Lloyd’s Register 
Committee to lay down definite rules for exceptional 
bulkheads of the character referred to ; each case, when 
the plans are submitted, being considered on its merits, 
the corditions being so varying that fixed rules would 
often be found inappropriate. Actual experience has, 
however, shown that to insure the necessary rigidity and 
absolute water-tightness under pressure, a large amount 
of stiffening has to be applied beyond what is found to 

necessary in ordinary cases. 

An illustration might be adduced, the calculations of 
which have been made by my assistant, Mr. T. C. Read, 
showing the great comparative strengthening necessary 





to satisfy the above conditions, thus : 
Supposing a water-ballast tank 15 ft. deep and the ver- 


tical stiffeners fitted 30 in. apart on the end bulkhead. If 
the water pressure be taken as that due to a head 10 ft. 
above the top of the tank, and the whole of the pressure 
be borne by the vertical stiffeners, which are securely 
fixed at the end by bracket plates, the maximum bending 
moment on each girder will be about 25} foot-tons. 

A girder of channel form and uniform thickness, 4} in., 
would require to be 10 in. deep, with flanges 3in. wide, 
to withstand this bending moment, if a maximum 
missible stress of 12 tons to the square inch on the material 
be assumed. In practice stiffeners of bulb plates are 
more frequently used, and the necessary size can k 
judged from the above illustration, which it may be said | 
aa se with the sizes adopted in practice. 

In the case of deep water ballast tanks, the bulkheads | 
are usually stiffened mainly by vertical stiffeners, as | 
above assumed ; but, in oil steamers, owing to the great 
depth of the tanks, and the consequent much greater 
area of plating to be stiffened, a combination of horizontal 
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and vertical stiffening is usually adopted. In either case, 
however, it is evident a large amount of material must be 
used to obtain the necessary rigidity, and, as these bulk- 
heads are severely tested with water on their completion, 
considerable experience has been gained by which the 
extent of the stiffening and the best mode of applying it 
“—_ be determined. 

he second case referred to is that of the ordinary 
divisional water-tight bulkheads of a vessel, which is, to 
some extent, different from that above referred to. 

Sufficient strength must be provided in such bulkheads 
to withstand the pressure due to a considerable height of 
water, which might find its way into the hold, with 
absolute water-tightness, and thus obviate the risk of the 
damage of cargo in the contiguous hold. 

In the event, however, of a compartment being bilged, 
and the water entering extending to within a short dis- 
tance of the height of the upper deck, a bulkhead, although 
considerably bulged, might be perfectly efficient for the 
safety of the vessel, although not absolutely water-tight 
under the great pressure which would be brought upon it. 
The small amount of leaking through the butts and seams 
which might accrue from straining would, of course, be | 
controlled by the Vera 

Doubtless, in addition to safety in cases of the outside | 





being pierced, bulkheads add considerably to structural | 
strength, so essential in vessels of the present great pro- | 
portionate length. Messrs. Grantham and Scott-Russell, 
in papers read before this Institution, drew particular 
attention to this advantage which bulkheads afforded. 
If, however, bulkheads are to be of any practical use for 








this purpose they must be sufficiently rigid. It is often 
assumed, whatever may be the strength of a bulkhead, as 
long as it isconnected to both sides of a vessel, it should 
compensate for transverse strength required in other 
directions. This is an error, as an important function 
served by bulkheads as regards affording transverse 
strength, is by giving fixed points to the keelsons and side 
stringers, &c., so as to hold the framing of the vessel to 
its intended form, and in order to produce efficiency for 
this purpose the bulkheads must be rigid. : 

In a long vessel, with comparatively straight sides, the 


be| advantage of having the stringers and keelsons held 


rigidly at many points in their length is easily under- 
stood. Stringers and keelsons are thereby fully utilised, 
not only in distributing — local stresses, but are 
brought more fully into play as an integral part of the 
framing of a vessel, and assist much more efficiently in 
preserving the form. 

It is needless to say that unless bulkheads be made 
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rigid by both vertical and transverse stiffeners they 
cannot usefully serve this purpose. 

The stiffening required by the rules of Lloyd’s Register 
is illustrated in a series of diagrams regulated according 
to the size of vessels, and shown in Figs. 1 to 8, pages 477 
and 480. 

It is not unusual for persons having no accurate know- 
ledge of the subject to express opinions that the bulk- 
heads provided for by these rules would be found useless 
in the event of a vessel being bilged. In reply to such 
remarks, I may say that know of no authentic 
recorded case of a bulkhead so fitted having given way 
under a maximum pressure; but many cases can be 
instanced where vessels have had compartments filled 
reaching port in safety, due to the bulkheads withstand- 
ing the strain brought upon them. Amongst such cases 
may be mentioned the following vessels which, after 
collision, grounding, or other cause, had one of the com- 
partments filled with water, and reached a port of safety 
with the bulkheads intact : 


Vessel’s Name, Gross Tonnage. 


8.8. Acuba ... tis i = aaa 1,793 
» AgaiSofia... a6 isa a 2,586 
» Bellcairn . ‘el St is 1,364 
», Biddick ae ee & as 875 
», City of Paris ... na = .- 10,499 
», Charles Capper e 4 me 761 
2 Llsie ... was ‘bes = : 2,374 
», Helvetia a eet ss is 4,588 
s, International ... a rie ica 1,616 








1 
[ 
; 
fo 
3 
i 
¥ 
, 
| 
} 
; 
| 
i 
| 








482 


ENGINEERING. 





[ApriL 15, 1892. 








Vessel’s Name. Gross Tonnage. 


8.8. Knight Companion ... oe .. 93913 
99 e * es a ae 1,180 
»» Merchant Prince _... S58 se 1,722 
», Peer ofthe Realm ... ots mI 1,774 
»» Saintonge ae ak ote ne 1,600 
3 Triumph see tas 43 ee 1,301 
», Victoria ie iss = “ga 2,354 
»» Werneth Hall... 4 sti its 4,100 
», Ashford as a A be 1,964 
», Anchoria se ie m ae 4,168 
», Bradley... _ sl sas 5% 744 
5» Benton... ny oe Sai — 911 
»» Canadian -_ aes + oe 2,906 
» City of Agra ... ~ - an 3,274 
», Enchantress ... Ss a i 2,636 
», Homer ... 7 en = = 1,384 
»» John O. Scott... iss oa ns 894 
»» Liberty... ‘ice os * si 895 
» Ligurian he = ie ‘ie 1,566 
»» Norma ... os a4 ms - 490 
»» Sarnia ... 2s sag “ eee 3,726 
», Sutherland _... or sis aa 959 
»» Universal ‘a Sod es eve 1,294 
» VWirent ... sy ge om Me 1,725 


The above thirty-three steamers were built to the re- 
quirements and classed in Lloyd’s Register. Of these, 
nineteen had been in collision with other vessels, and the 
remainder had been bilged from grounding or other 
causes. In each case a compartment had been filled with 
water, but the bulkhead was sufficiently strong to prevent 
rupture, and they all arrived at a place of safety, and were 

revented from foundering, due to the efficiency of the 

uulkheads, Having alluded to the report of the Bulkhead 

Committee dealing with the strength of bulkheads, it may 
be remarked that they appear to have confined themselves 
strictly to the question laid down in the reference for 
their consideration. As regards the question of strength, 
it is solely as a means of confining water to a damaged 
compartment that their consideration has been directed. 
They have consequently disposed the stiffening to the 
bulkheads in all cases vertically; at the same time 
appending a note that other methods of stiffening of equal 
strength might be accepted. 

A careful analysis of the scantlings recommended by 
the Bulkhead Committee, and of the dissentient report, 
leads me to the conclusion that bulkheads constructed in 
accordance with either plan would be somewhat weaker 
than if constructed as required by the rules of Lloyd’s 
Committee, whilst, as in the recommendations, horizontal 
stiffeners may be dispensed with, and the proposed thick- 
ness of bulkhead plating at the upper part “4 even in 
Atlantic liners, only a quarter of an inch, their value, in 
my opinion, as structural arrangements would be much 
less than that of bulkheads constructed in accordance 
with the rules of Lloyd’s Register. 

At the same time the method of securing the heels of 
the large stiffeners by two rivets only, as shown on the 
diagrams accompanying the report is, in my opinion, 
most inefficient. 

During the past few years a vast amount of experience 
has been gained as to the necessity of strongly securing the 
ends of bulkhead stiffeners, when they have any consider- 
able amount of pressure to withstand, and I am convinced 
that the arrangement as proposed and shown on the 
sketch accompanying the report would be found utterly 
inadequate for the purpose for which they are intended. 

I cannot leave this part of the Bulkhead Committee's 
report without a reference to the two methods adopted 
for determining the sizes of the bulkhead stiffeners. The 
majority of the Committee have adopted, after deciding 
that all the stiffening should be vertical, what is perhaps 
the best plan available. They make the thickness of plat- 
ing vary with the depth below the top of the bulkhead ; and 
the size of the stiffeners to depend on two measurements, 
viz.: (1) The length of the stiffeners, and @) the depth 
of their lowest points below the top of the bulkhead. On 
these bases it is, of course, possible to construct tables 
which shall give the necessary size for the stiffeners to 
bulkheads of vessels of all types and sizes. 

The dissentient members, however, of this Committee 
have, it appears to me, most needlessly complicated the 
question by the introduction of the centre of pressure, for 
no corresponding advantage, whilst the special form of 
stiffener proposed would involve unnecessary expense. 
They propose to determine the size of the stiffeners by 
the depth of the centre of pressure below the top of the 
bulkhead, in conjunction with the length of the stiffener, 
and to place the largest section of it at that point, taper- 
ing towards the top and bottom. Further, as the centre 
of pressure of some areas of bulkheads would be rather 
difficult to obtain, it is proposed to assume in all cases that 
this point is three-fifths the depth from the top on all 
bulkheads or parts of bulkheads. It is evident that to 
treat the part of the bulkhead between an upper and main 
deck, and the part below a lower deck, by the same rule 
to find its centre of pressure is very unsound and incor- 
rect, 

In this report the centre of pressure and point of 
greatest stress are taken as identical. By the assumption 
made, this point is 6 ft. from the bottom, on the bulk- 
head referred to, whereas the actual centre of pres- 
sure, as ascertained by calculation, is 6.4 ft. above the 
bottom, and the points where the maximum stresses on 
the stiffeners occur are at the top and bottom, and ata 

int 7.2 ft. above the bottom. As it was considered 
desirable to deal with this problem on a scientific basis, it 
is somewhat to be regretted that more accurate results 
than this were not obtained before including them in such 
an important report. 

For the reasons I have ventured to express, I am of 
opinion it would have to be deplored if the Government 
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| | Pred | “ie, | | OS eae 
: | Rate Load Bending 1 |Moment |Prismatic | Midship Block 
>, | Dimen- | ; Load Axlength } | 
: | Cargo. | of Stow- \Coal| Displace- Moment, |— | of  Stress| Co- | AreaCo- | Coef- 
ial of age. a | | caat. Draught. M7), Bes, a) Inertia. | efficient. | efficient. | cient. 
ft. | ft. in. | | | | | | 
1 1805 78 5050) 1050) 6100 24 9 71,680 | 24.7 | 184,580 | 8.25 | .615 -91 | .560 
2 ( 2185 68 5540/1100 6640 24 9 75,860 25.7 190,136 | 8.65 -656 -93 -610 
3 350x44 4548 53 7588| 650’ 8238 2461 85,600 31.0 | 190,136 9.76 | .839 -93 -780 
4 xee*] 2158 71 5540 1100) 6640 24 9 79,360 24.4 214,205 | 7.93 | .629 97 -610 
5 3788 65 6808 610, 7415 24 5 85,C00 28.0 | 214,205, 8.50 | .711 .97 -690 
6 4498 64 7588 650 8238 24 (41 89,520 29.7 | 214,205 | 8.95 | .804 97 -780 
7 (250«30 1026 65 (2328 320) 2648 | 19 5 , 16,180 36.0 | 59,188) 4.28 | -653 975 | .637 
8 x 23 } | 1905 45 3045, 170, +3215 | 1810 21,075 36.1 | 59,188 | 5.57 | .815 -975 -795 
9 860%44 +) 2038 | 46 55401100 6640 | 9 78,240 | 24.8 | 214,205 | 7-88) 620 97 .610 
| 
\ 








were to be induced to embody the recommendations of 
the Bulkhead Committee, as they now stand in ‘‘impera- 
tive” rules, more particularly if the same were made 
retrospective, as I cannot help feeling that the result of 
such a measure would act as an unnecessary hardship on 
a large class of shipowners without producing an 
adequately corresponding public good. 

I had no intention to prepare this paper until requested 
todo so, and in any remarks I have made disagreeing 
with the conclusions arrived at by the members of the 
Bulkhead Committee, I feel it almost needless to say, have 
only been made from a desire to put the case from my 
point of view fairly before the members of this Institu- 
tion, and not from any desire to adversely criticise the 
results of the labours of gentlemen for whom personally I 
have the highest respect, and for whose professional abili- 
ties I entertain the greatest admiration. 

I cannotconclude without expressing my thanks to Mr. 
Read for his assistance in preparing this paper. 





SOME NOTES ON THE STRENGTH OF 
STEAMERS.* 
By Mr. A. Denny, Member. 

In the year 1890, in discussing a paper read by Mr. 
T. C. Read, ‘‘On the Variation of Stresses on Vessels at 
Sea due to Wave Motion,” in common with the late Pro- 
fessor Jenkins and others, I expressed the belief that fine 
vessels could be built of lighter scantlings than full 
vessels, 

Since then I have not made any calculations on this 
subject unti! recently, when I arranged a series of vessels 
the calculated results of which are given in the Table 
above. This Table may appear meagre, but those who 
have done any of this work will know that even in its 
short form it represents a large amount of labour. 

This Table is made out on the following assumption. 
For steamers Nos. 1 to 6 inclusive, I assumed them all of 
same dimensions, and that they were engaged in trading 
between two ports, the distance between which was 5000 
nautical miles, teamers 1, 2, and 4 were assumed to 
steam at 15 knots, steamers 3, 5, and 6 at 10 knots, in all 
cases carrying coal for the whole distance. 

At starting they are supposed loaded to their legal 
draught with coal and a homogeneous cargo. When 
they arrive at the end of the voyage with the coal con- 
sumed, they are supposed to meet waves of a length 
equal to their own, and of a height one-twentieth of their 
length, and the stress is worked out with the steamer 
poised upon such a wave, the crest of the wave being 
amidships. This, 1 think, is recognised to be the most 
severe condition. 

The buoyancy and weight curves were carefully plotted, 
and the bending moments obtained are tabulated. The 
hull weights were carefully estimated, and, in the case of 
the machinery weights and the coal quantities, I used not 
only the ordinary methods of calculation, but also the 
tank data I had at my disposal. 

The moments of inertia were calculated in each case 
from sections prepared to Lloyd’s Rules. The dimensions 
were so chosen that extreme proportions were avoided, 


so that the Ss of the sections might be sim-| Reed 


plified, and also as far as possible to remove all doubt as 
to their accuracy. 

Nos. 1, 2, and 3 have increasing block coefficients, and 
I have also increased the midship area coefficients from 
-91 to.93. I would have made the midship area coeffi- 
cient of No. 3 larger, but this could not be p toe without 
passing into a higher grade, which would have spoiled 
the comparison. 

My contention is that, if it is safe to strain the full 
vessel to 9.76 tons, it is equally safe, and perhaps safer, 
to strain the fine vessel the same amount. I have 
followed out this method in practice in numerous cases, 
and found it so far true. 

The third series is for smaller ships. They were really 
the first series made, and are treated in a similar way, 
except that the distance between the ports is 3000 miles. 
The fine ship is supposed to steam at 13 knots, and the 
full ship at 9 knots. Further, it was found that the wave 
could not be made greater in height than one-twenty- 
fifth of its length, as if made one-twentieth, it came over 
the deck. 

I have added this Table to show you how much smaller 
the stresses are in small than in large vessels, and also to 
show thatin regard to fine and full vessels, what holds 
true in large vessels also holds true in small vessels. 

It may be argued that the fine ships steaming at 
15 knots would never be used in this way as pure cargo 
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—. but that they would be full of passenger accommo- 
ation. 

I recognised this, and have had No. 4 calculated under 
the same conditions, but assuming the cargo all under the 
main deck, and that the upper ’tween decks are entirely 
filled with passenger accommodation. 

No. 9 shows this, and it will be observed that the stress 
is slightly reduced. Owing to a slight increase in hull 
weight the cargo is reduced by the same amount. The 
| density of the cargo is, you will see, 46 cubic feet per ton. 
| This is great, even for a pure cargo carrier; therefore, 
| both from this consideration and also from the question 
‘of height of platform for the passengers, it is probable 
| that the freeboard would be increased, the displacement 
| decreased, and hence the stress would be still further 
| Seduced. Therefore, from all these figures, I hold that 

the = ship can be built of lighter scantlings than the full 

vessel. 
| _ I trust that the figures I have given may prove of 
| interest to this Institution. 


| 
| 








Coat 1n Spain.—The quantity of coal imported into 
Spain last year was 1,615,253 tons. The corresponding 
|importation in 1890 was 1,431,693 tons; and in 1889 
| 1,335,009 tons. 


Sewace Disposat.—A meeting of the Institute of Civil 
Engineers of Ireland was held on April 6, in their new 
Hall at 35, Dawson-street, Dublin. A paper was read by 
Mr. W. Kaye Parry, M.A., on the ‘‘ Sewage Disposal of 
Isolated Dwellings.” The author described and illus- 
trated with diagrams several drainage and sewage-dis- 
posal works which he had carried out, including those at 
the workhouse, Loughlinstown, Co. Dublin; for the 
Guardians of the Rathdown Union; at ‘‘ Caxton” May- 
nooth, Co. Kildare, for his Grace the Duke of Leinster, 
and at many other places. 





CANADIAN CANALS.—The Dominion Government has 
decided on making some important changes in a canal now 
being built at Sault Ste. Marie, which will greatly in- 
crease its facilities. The depth of water on the lock sills 
will be 21 ft., which will take the largest steamers used or 
likely to be used _on the lakes. The present contract for 
the lock to the Canadian canal is for a lock 600 ft. long 
by 85 ft. wide. This has been changed so that the lock 
will be 900 ft. long by 60 ft. wide. This will admit of 
three of the largest craft navigating the lakes being 
locked together. 





New INDIAN Troopsuirp.—The Naval Construction and 
Armaments Company, Limited, Barrow-in-Furness, have 
received an order from the Secretary of State for India 
in Council for the construction of a troopship for the 
Government of India. The vessel is to be 350 ft. long, 
50 ft. beam, and 29 ft. deep, and will be fitted with twin- 
screw engines of sufficient power to give a speed of 
17 knots on trial, or 15 knots easy seagoing speed. The 
vessel being intended for service in India, the whole of 
the decks and wood fittings of every kind will be of teak, 
no other material being allowed in any part of the ship. 
She will be built under the superintendence of Sir E. J. 





_ An Execrric Locomotive.—A trial of an electric locomo- 
tive designed and built by the Thomson-Houston Motor 
Company for hauling freight cars, has been made at the 
company’s works, at West Lynn. The machine was built 
for the Whitin Machine Company of Whitinsville, Massa- 
chusetts, to draw freight cars from the Providence and 
Worcester Railroad to its works, a distance of 24 miles. 
The engine is nearly square, and all the machinery is 
below the platform between the axles, of which there are 
two. Its total weight is nearly 20 tons and it is rated 
at 100 horse-power. It was intended to build an engine 
which would draw two loaded cars, but the machine 
just constructed drew six such cars, weighing 163 tons, 
with great ease on a curve and up a gradient. 

LOcoMOTIVES FOR THE CENTRAL RartLtRoaD or New 
JERSEY.—Some improved locomotives have been ordered 
by the Central Railroad Company of New Jersey. Acon- 
tract has been let to the Rogers Lamenstiee Works for ten 
| compound cylinder freight locomotives. These engines 
| will have three pairs of driving wheels, 21-in. by 26-in. 
| cylinders, with 62-in. wheels. ‘The engines now in use 
have 50-in. wheels. The new engines will have speed as 
well as power. Orders are also to be placed with the 
Baldwin Works for a four-cylinder freight locomotive, 
and one compound four cylinder passenger locomotive, 
with four more com pound engines to follow if the first com- 
pound engine proves a success. The passenger engine 
will be of the latest construction, having 78-in. wheels, 
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ComPitzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1888—1888, 
The number of 


u views given in the ification Drawings is stated 
in each case after the price; aur aee be und ae 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 
— of —— may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. > 
The be od the advertisement of t 2 
,~ ‘ton is, in each case, given after t 
atent has been sealed. wl 
—— may at any time within two months from 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3687. W. W. Horn, London. (J. Barnes, Paxton, Ford, 
Illinois, U.S.A.) Engine Reversing Gear. [sd. 4 Figs.) 
February 28, 1891.—Tnis invention relates to reversing gear for 
steam engines, and has for its object the construction of an appa- 
ratus p ing simplicity and durability, and capable of being 
easily and quickly manipulated to reverse the position of the valve 
and to change the direction of rotation. The frame 13 is composed 
of two uprights rising from the base in front and in rear of the 
main shaft, and connected at their upper ends by means of across- 
piece 14. The uprights are provided with vertical slots 15 in which 
is mounted a sliding frame 16, constituting the eccentric ring and 
connected with a valve stem 17, the opposite end of which is joined 
to the valve in the steam chest 3. A slide 18, mounted upon the 














lateral extension of the base, has uprights 19 with perforations 
fitting over the main shaft. A rhomboidal block 21 is provided 
with a transverse perforation formed at right angles to opposite 
sides of it, and by means of which it is mounted slidingly upon 
the main shaft between the uprights 19. The eccentric disc 23, 
which has a transverse slot fitting over the opposite sides of the 
block 21, is formed with an annular groove engaging the circular 
hole in the frame which constitutes the eccentric band; lateral 
movement of this frame and the eccentric disc being prevented 
by the frame 13 and groove respectively. A segment is provided 
with notches in any one of which a hand lever may be adjusted 
for the purpose of retaining the parts, actuated by the lever, in 
any position. (Accepted March 2, 1892). 


7354. E. S. Brett, Coventry, Warwick. Steam 
Stamps, (8d. 10 Figs.) April 29, 1891.—This invention re- 
lates to the arrangement and construction of the raising me- 
chanism of steam drop stamps, in which a part rotative piston is 
employed to operate the lifting pulley. Upon the piston-rod 
shaft B about the centre of the machine is a loose pulley I carry- 
ing a lifting band, and having upon each side a lever firmly 
secured to the shaft which extends to a litile beyond the 
rim of the pulley, terminating with a cross-pin, &c., connecting 
their two ends together, and upon and to which is connected the 
upper end of the band. A rotative motion somewhat less than a 
complete revolution is imparted to the piston C. The piston 
having travelled its journey, the striking piece S comes in contact 
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with the lever, which is in communication with the first valve 
J, and shuts off steam and also opens to the exhaust, when imme- 
diately the hammer falls, and in so doing the piston is again 
returned to its normal position to receive steam for its next for- 
ward movement. The striking piece is also returned, and at the 
end of its stroke operates upon the reveree side of the lever, and 
again opens the valve to steam. In order to shorten the auto- 
matic stroke of the hammer an extra striking piece upon the 
plate R is provided so that at the desired height of lift it may 
strike the lever and shut off steam. The second valve through 
which the steam passes to the first is manipulated by hand, so 
that the steam supply can be cut off at will, or a short blow of 
the hammer procured if desired. (Accepted March 9, 1892). 


5785. T. Mudd, West Hartlepool, Durham. Re- 
gulating the Communication between a Condenser 
and a Steam Engine Cylinder during the Ordinary 
Period of Eduction. (8d. 3 Figs.) April 3, 1891.—The 
object of this invention is to regulate the communication between 
the condenser and the cylinder without causing a detrimental 


by the engine. The capacity of the space inclosed between the 
valve F and the cylinder is proportioned to the size of the engine 
and the conditions under which it is run. The object of this 
enlargement H is to prevent the last cylinder from falling to the 
usual low temperature owing to its being so long open to the 
cold condenser. The engine moves the valve in the receiver so 
as to allow the steam exhausting from the third cylinder free 
communication to the condenser for a more limited time than 
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usual, the valve in the exhaust receiver closing again a long 
time before the exhaust port of the cylinder itself is closed. 
Whilst this valve is shut, the exhaust steam from the cylinder 
will collect in the receiver, and the main valve of the cylinder 
closes on the exhaust side for compression a little before the valve 
in the receiver opens to let away the pressure accumulated there. 
(Accepted March 9, 1892). 


7455. H. R. E Oulton, Leeds. Engine Gover- 
nors. [8d. 4 Figs.] April 30, 1891.—The object of this inven- 
tion is to combine centrifugal action with that due to momen- 
tum and inertia in an engine governor, so as to render the 
governor equally applicable to the various modes of controlling 
the supply of motive fluid, whether by throttle action or 
variable cut-off. The sleeve A operated by the governor balls Cl 
has an internal thread Al. The driving spindle B actuated by 
gear B1 is screwed on the outside at B2, and fits easily in the 
sleeve A, and the governor head is carried by a spindle C passing 
through the spindle B. The governor balls are driven by the 
screw B*, which is right or left-hand, depending on the direc- 





tion or rotation of the driving spindle, but so arranged that 
the sleeve A tends to mount by the spindle B screwing out of 
it. The angle of thescrew B? is such, however, that the centri- 
fugal action of the balls causes the sleeve A to move up and down 
upon the screw independently, as readily as if the ordinary sliding 
sleeve having no internal screw were used. During any rapid 
momentary change of speed the sleeve A screws on or off the 
driving spindle, and quickly and powerfully effects the steam 
supply. In the event of a sudden increase of speed, the driving 
spindle B quickly screws out of the sleeve A, and so screws up the 
latter and at once diminishes the steam supply. And so if the 
spzed decreases the sleeve is screwed down and more steam 
admitted. (Accepted March 9, 1892). 


7587. A.S. F. Robinson, Wantage, Berks. Trac- 
tion Engines and other Road Locomotives. (8d. 3 
Figs.) May 1, 1891.—This invention relates to the construction 
of traction engines and road locomotives. The horn-plates a pro- 
ject rearwards from the firebox of the engine and have guides a! 
fixed tothem. The two sides of the gear frame b are connected 
by tubular castings b' and the cross-plate b2; the frame being able 
to slide up and down between the horn-plates. Upon the axle d 



















































































passing through the lower casting b1, is a spurwheel ¢ which 
is made fast with the road wheel. /f is an intermediate axis in 
the upper casting b! and carries the pinion g and spurwheels h 
and i which are all fastened together. Upon the crankshaft c 
are two pinions k and / which can be slidden along it, into 
and out of gear, with their respective wheels by means of hand- 
levers having their fulcra on a support attached to one of the 
horn-plates. The links n pass down through the bar o and receive 





amount of compression or greatly reducing the power produced 


nuts at their lower ends between which and the bar o are the 





coiled springs n3. Theangling of the connecting-rod allows the 
necessary freedom for the play of the springs. (Accepted March 


9, 1892). 
7556. J. Willoughby Gemauena, W. Ackroyd 
Birkenshaw, a T. Ackro Birkenshaw, 


an . . 
York. Utilising the Waste or sidual Heat of 
Marine Boilers. (8d. 3 Figs.] May 1, 1891.—The object 
of this invention is to utilise the residual heat and gases of marine 
boilers for heating the feed water of the same. The economiser 

















consists of an arrangement of pipes B placed vertically around the 
inside ons ggg of the funnel, leaving the required space for the 
waste heat or residual gases in the centre of the chimney, 
the pipes fitting into the annular box D placed at the top and 
bottom with suitable inlet and outlet. Flanges opposite the end 
of each pipe a by unscrewing which each can be 
thoroughly cleaned. (Accepted March 9, 1892). 


GAS ENGINES. 


5490. J. Higginson, Ancoats, Lancaster. Gas 
Engines. (8d. 25 Figs.) March 28, 1891.—This invention 
relates to the arrangement and construction of gas engines acting 
in cycles, whereby an impulse is secured at every revolution of 
the crankshaft, its object being to simplify the construction and 
to obtain economy of gas consumption with the minimum of 
working parts. When the pump and motor pistons A, B are 
performing their ‘‘ out” stroke, the piston valve F, F! is in such 
@ position that the pump port E? is open to the atmosphere and 
to the gas supply, and thus a mixture of gasand air drawn into 
the pump cylinder A' behind the piston A. Atthe termination 
of the outstroke, the valve closes this port E? and shortly after 
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the pistons by their continued movement open it to the space 
existing between them. The pump piston A onthe “in” stroke 
compectncs its charge into the space between the valve pistons 
F, F1, whilst the piston B is discharging the contents of the 
motor cylinder B' by the port E', a slight compression taking 
place in this cylinder between the piston and the cover, and the 
space between the valve piston F, F' opens on the motor port E', 
closing to the pump port E2. The compressed inflammable charge 
is now ignited and the pressure acts upon the piston B! and 
propels it on its outstroke, causing the piston A to take in a fresh 
charge and the piston valve F, F! to operate. (Accepted March 
9, 1892). 


ELECTRICAL APPARATUS. 


7518. T. A. Bullock and A. C. Brown, London. 
Combined Transmitting and Receiving Sounder 
Telegraph Instrument. (8d. 1 Fig.) April 30, 1891.—This 
invention has reference to an instrument called a ‘‘ unigraph,” 
designed to titute a lete transmitting and receiving 
sounder telegraph apparatus. To the lower extremity of the case 
A an iron plate Bis secured. At the top of the case and in close 
proximity to the poles P of the electro-magnet is a rocking dia- 
apy D in place of an ordinary armature. This, instead of 

eing a solid bar, is a hollow sound-box, completely covering the 
case and protecting the vital parts beneath, and constructed of 
two discs of thin metal held apart by a rim ¢ to which they are 


Fig.1, 








secured. The sound-box is pivoted in the case, somewhat out o 
its centre line, so as to rock in a vertical plane, and is normally 
held away from the poles of the electro-magnet by a spring F. 
Studs f and g limit the rocking motion of the diaphragm, and 
serve to sound it each time it is oscillated under the combined 
action of the electro-magnet and spring. The operating key K 
which is secured to the crossbar S, whose ends are pivoted inside 
the case at two opposite points, protrudes through a slot suffi- 
ciently far to carry the operating button H. Electrical contact 
blocks are fixed by insulating attachments on the case at the 





upper and lower extremities of tbe slot through which the key 
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passes, a spring being provided for holding the key normally 
against the upper contact. (Accepted March 9, 1892). 


7430. A. W. Heaviside, Whitley, Northumberland, 
R. C. Jackson, Newcastle-on-Tyne, and J. Richard- 
gon, Lincoln. Pulley for Driving Dynamo-Electric 
Machines, (8d. 2 Figs.] April 29, 1891.—This invention has 
for its object the construction of pulleys for alternating current 
dynamos so that the speed of rotation of each dynamo is not 
affected by variation of speed of the engine. The boss A is keyed 
to the dynamo shaft, and has upon it four arms. C!, C2, C3 are 
lugs upon the loose ring E which slides easily upon the circular 
casing of the boss. The cylindrical casing F incloses a spring, 
and its end is attached to the arm B? of the boss, and the inner 
casing G to the lug C' of the loose ring E, a strong spring being 














situated between F and G. By means of the threaded spindle and 
nuts H the tension of the spring can be adjusted to the load. If 
two alternate current dynamos be of similar construction each 
fitted with a pulley of this kind, and the transmitted power is 
equal, they will revolve at the same speed, but if through any 
slight fault there be a difference, the tendency would be for one 
to run faster than the other, which would occur if the pulley was 
solid and rigid, but being elastic it accommodates itself to minute 
irregularities, and the armatures of the dynamos remain abso- 
lutely parallel. (Accepted March 9, 1892). 


7433. D. L. Salomons, London. A Leakage De- 
tector for Testing Electric Lighting Conductors 
and other Leads, (8d. 8 Figs.) April 29, 1891.—This in- 
vention has for its object to provide a leakage detector to be 
employed in the testing of electric lighting conductors and 
other leads. The oval reel a@ on which the coils are wound has 
within it & magnetised needle mounted upon a horizontal axis, 
also carrying an index and a weight, which, when no current 
passes in the coils, makes the needle and index to stand ver- 
tically and resists the deflecting force more and more as the in- 
clination of the needle increases. The dial of the galvanometer 
has two arcs upon it. The one being used in testing the in- 
sulating resistance and so graduated that the current which the 
standard electromotive force produces through a resistance of 
10,000 ohms deflecting the index to the graduation mark 1, 
whilst such a current as the standard electromotive force pro- 
duces through 20,000 ohms deflects the needle to,the mark 2, &c. 
The other arc is used in testing voltage ; the mark 100 being placed 
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where the index stands when the two electric leads to which the 
instrument is applied are connected through the galvanometer 
and resistance coils, Similarly the mark 75 is placed where, 
under like circumstances, the index stands when the voltage is 
75. The double-acting key is a metal bar capable of rocking on a 
central pivot carried by the fulcrum e, and is supported by two 
springs e'. The barrel / of the switch is of vulcanite, and a screw 
connects it with the base of the instrument, a pin h2 inserted 
into it serving to limit the angle through which it can be turned 
by coming against one or other of the stops 7. To prove voltage, 
the barrel / is turned so that the arrow head marked on it points 
to the letter V on the case. The contact plate then connects k? 
and k*, When the key is pressed to make contact with the 
support 2, a current passes fron the lead through the key, the 
galvanometer coils, the fuze, the resistance coils, the plate 13, 
and thence to the support, and io the other lead, the strength 
of the current depending on the voltage. (Accepted March 9, 


1892, 
MISCELLANEOUS. 


6483. A. von Kieter, Weisser Hirsch, Dresden, 
Germany. Pumps. (8d. 3 Figs.) April 15, 1891.—The 
object of this invention is todo away with the inconvemiences 
arising from mud or grit becoming jammed in the valves of 
pumps. A weighted leather clack c is provided with a clamp, 





round which is a funnel-shaped cavity e connected by means of 
a narrow ring-shaped crevice with the enlarged chamber /, so 
that no grit can get fixed under the valve, the joint having 
beneath it the cavity ¢ whereby any solid substances would fall 
therein and thence into the chamber f. (Accepted March 9, 1892). 


W. Brownhill, Wa) Stafford. Manufac- 
‘and Machin 


4655. 
ture of Metal Tubes es therefor. (Sd. 6 
Figs.) March 16, 1891.—This invention relates to a method of 


which the skelps have to pass after they have been produced. 
The partly formed tube having been raised to a welding heat by 
the action of the electric current after leaving the skelping 
machine, is projected into the welding die A assisted by the fric- 
tion rollers L, the edges of the skelp being thereby forced together 
and welded. Itis then caught by the pair of rolls B and passing 





4655 


between their semicircular grooves B! is completed if not already 
finished in its passage through the welding die A. The rolls Balso 
act as friction rolls, impelling forward the welded tube and carry- 
ing it into and threugh the guide box C onward when it passes 
between a second pair of grooved rods D which help to draw the 
tube in its Peery through the machine and also gives a finish. 
(Accepted March 9, 1892). 


7272. W. P. Thompson, Liverpool. (A. H. J. Bergé, 
Brussels, Belgium.) onverting Amylaceous Sub- 
stances in Soluble Products. [8d. 1 Fig.) April 27, 
1891.—The object of this invention is to provide a process for 
converting in a simple and complete manner, amylaceous sub- 
stances into products soluble either in warm or cold water; and 
it consists in submitting dry starch to the action of sulphurous 
acid gas under pressure and at a given temperature, in a closed 
vessel, the pressure and temperature varying according to the 
nature of the substance to be treated and the products to be 
obtained. The cylindrical vessel B is supported at its extre- 
mities by two hollow trunnions H in pedestals S and is capable of 
revolving on its longitudinal axis. Inside the vessel is a steam 
coil D formed of a series of tubes connected with each other and 
fed by a pipe R branching from one of the hollow trunnions H, 
the steam escaping finally by the two pipes R1, which have their 





exit at the other hollow trunnion H and are provided with valves 
V. The rotary motion is produced by two geared wheels Z, Z1 
and transmitting pulleys R*. The vessel is provided with a man- 
hole M easily opened and hermetically closed, and has further 
two taps E and A for the admission and exit of the sulphurous 
acid. Into this vessel the amylaceous substance is introduced to 
the extent of about half its capacity, and then the sulphurous 
acid is passed into the vessel as low down as possible by means 
of a perforated tube fixed to the entrance tap E and extending 
to the bottom of the apparatus. The air contained in the vessel 
is thus completely driven out {through the tap A which ie imme- 
diately closed when the vessel is filled with the acid, and the 
amylaceous substances thoroughly impregnated withit. As soon 
as the conversion is complete, the sulphurous vapours are allowed 
to escape so as to cause the pressure to fall, when the apparatus is 
opened and the substance collected in order to be utilised again. 
(Accepted March 9, 1892). 


5960. B. J. B. Mills. London. (E. L. Clarke, Montreal, 
Canada.) Manufacture of Peat Fuel. (8d. 3 Figs.) April 
7, 1891.—The object of this invention is to provide means for 
bringing to the suface the tarry residue inherent in the peat 
particles by means of a flat-ended longitudinally screw-threaded 
plunger, working in a cylindrical mould, and having both a reci- 
procating and a rotary motion imparted to it. On top and 
towards one end of a bedplate A are secured two cylindrical 
moulds B, so that their outer ends vill — beyond the bed- 
plate, while their inner ends are situated some distance from the 
end of the same. Located at the inner ends are the revolving 
plungers consisting of cylindrical blocks, occupying a part only 
of the entire length of the moulds, and having screw threads cut 
































on their longitudinal surfaces. In bearings E fixed to the bed- 
plate is mounted the driving shaft, which revolving, causes the 
plungers C to rotate rapidly through the gears K', K2, and J, and 
slowly reciprocate by means of the blocks N! pressing forward 
against the endsoftheirshaftsC!. The peat entering the mouldsfrum 
the chutes D through the slots is moved quickly to the forward 
end of the plunger by means of its helical form, and is then sub- 
jected to the direct slow pressure of the flat end of the plunger, 
and to the effects of the intense heat developed by its rapid rota- 
tion in contact with the peat, the result being, the conversion of 
the latter into a homogeneous plastic mass which being continu- 


7568. L.U.Gilland A. Bradley, London. Cutting 
Paper, &c, (8d. 4 Figs.) May 1, 1891.—This invention has 
reference to guillotine cutting machines, such as are used for 
cutting the edges of books, pamphlets, &c., and in which the 
operator feeds the yile of paper from that side of the machine 
which faces the cutting edge of the knife. The gauges having 
been first properly adjusted, the pile is put with its back against 
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the fore edge gauge g; the fore edge of the pile which will thus 
project beyond the line being consequently cut when the knife 
descends. Next the pileis put with its head against the gauge g, 
the tail thus projecting and being cut as the fore edge. The head 
is then pushed under the knife against the movable back gauge 
d, which for the third descent of the knife moves forward the 
necessary distance and the head is cut. (Accepted March 9, 1892). 


22,747. J.T. Wood, Rochdale, Lancaster. Purity- 
ing Sewage. (8d. 11 Figs.] December 30, 1891.—This in- 
vention has for its object the purification of sewage and water 
supplied for domestic purposes, and consists in splitting it up 
into finely divided particles, and in such state oxidating by means 
of a current of atmospheric air, so that it may dissolve to its 
utmost capacity a sufficient quantity of air or oxygen in order to 
insure the best results. As the sewage passes from the screening 
tanks 6 into the oxidating chamber d compressed air or gas, such 
as oxygen under pressure, is distributed from an apparatus at f 
by the force of the blast and in proximity to the sewage flowing 
into the chamber d, the consequence is that it is split up into the 
form of spray, the precipitant from the hopper e being discharged 
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by the action of the motion rollers so as to be distributed “ inter” 
the spray, and at this part completely blended with the sewage in 
a finely divided state. In this condition it is then allowed to pass 
into the settling tanks which are situated at a lower position, the 
level of the chamber d, relative to the tanks, being determined 
according to the topographical state of the ground. The fluid 
matter being then permitted to flow on to the oxidating stairs is 
again subjected to a dose of air or gas caused to pass through the 
tubes m branching from the main supply tube 2, which extends 
to and is fed from the air generating apparatus at f. The fluid 
discharged from the settling tanks is lifted by means of a pump 
on to the oxidating stairs, if the slope of the ground does not 
admit of them being placed at a lower level than the precipitating 
tanks. (Accepted March 2, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
oo with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue Cross Country Raruway.—Now that the Bill 
romoted by the Lancashire, Derbyshire, and East Coast 
ilway ey re has passed the Select Committee of 
the House of Lords without opposition, the first sod of 
the new line will be cut without delay, and in a few weeks 
the navvies will be busy on the central section of the 
railway, the contract for the construction of this part of 
the line having been let already. Some of the plant used 
in the Manchester Ship Canal has been secured for the 
work, which is to be pushed on as rapidly as possible. 
Much interest attaches to the construction of the viaduct 
over the Monsal Dale, which will be 272 ft. in height, the 
loftiest viaduct in this kingdom, and 6 ft. higher than the 
noted bridge near Louisville, in the United States. The 
American structure, which is practically to be the 
pattern for the Monsal viaduct, is 266 ft. in height, was 
erected in ninety-six days, and has safely borne much 





ally formed and forced forward in the mould becomes hard and 





welding the partly formed metal tubes by a process through 


dense. (Accepted March 9, 1892). 


heavy traffic and wear and tear since 1877. 
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LITERATURE, 


The Art and Craft of Cabinet-Making, a Practical Hand- 
book. By Davin Denninc. London: Whittaker 
and Co. 

Tuis beok is professedly designed ‘‘to supply 

amateurs and young professional cabinet-makers 

with a reliable guide ;” and, doubtless, it is well 
designed for that purpose, but in the present day, 
when all the trades are becoming so specialised and 
sub-divided, there are few who may not find some- 
thing instructive. Nevertheless, Mr. Denning 
does not go out of his province, and it may here 
be as well to indicate what he looks on as the 
boundaries of that province. ‘‘ The cabinet-maker,” 
he says, ‘‘ does not profess to be either a turner, 
an inlayer or marquetry cutter, a fretsawyer, or 
a carver ; he makes up the things and has plenty 
to occupy him in so doing. Suppose we take, by 
way of illustration, a sideboard or a cabinet in which 
there are turned columns, carved parts, marquetry 
panels, ard one or two bits of fretwork. In addi- 
tion to the construction of the article, the cabinet- 
maker would get out the square pieces to be turned, 
the pieces to be carved, lay the marquetry veneers 
on the panels, and prepare the pieces for the frets. 

To a certain extent the turner, the carver, the fret- 

sawyer, and the marquetry cutter, are subsidiary to 

him ; their work is decorative, his constructive.” 

That is all very well for the conditions of modern 

trade, but the amateur will prefer to do his decora- 

tive work himself, and, indeed, look upon it as the 
chief element in the construction. 

The book opens with a chapter on antique 
furniture, the manufacture of which is so im- 
portant and promising an industry in the present 
day. The author gives some amusing instances. 
A ‘‘grandfather” clock, dating from a period 
anterior to Huyghens; a mahogany sofa said to 
have been used by Henry VIII., and a genuine old 
oak sideboard of the Elizabethan period, the pro- 
perty of a popular actor, and having a plate-glass 
back. The word Chippendale is responsible for a 
great deal, as Mr. Denning says. Chippendale 
chairs, one would think, must have the property, 
hitherto supposed to be distinctive of the organic 
part of creation, of reproducing their kind. Even 
this miracle is exceeded in the case of some Chip- 
pendale chairs ‘‘ black with age, two or three hun- 
dred years old, and made of mahogany.”. Later on 
we have a hat and umbrella stand of the reign of 
Queen Anne. The short sketch given of the his- 
tory of furniture production, which may be said to 
have commenced, so far as domestic furniture is 
concerned, with the latter end of the Tudor period, 
is interesting. The author tells us that most of the 
old oak furniture was not ‘‘richly carved,” but 
that many really interesting ancient specimens are 
spoiled by the dealers in being prepared to meet 
the views of uninstructed persons as to what is 
the correct thing. Even dates are not altogether 
to be relied on as proving the genuineness of work, 
for there is no more difficulty in carving them than 
any other device. The author makes no reference 
to ‘‘worm-holes,” which are generally considered 
a sort of hall-mark of antiquity in the case of furni- 
ture. That they are, however, not more reliable 
than dates, the following incident may serve to 
show. A gentleman lately, who had made a large 
fortune, doubtless in cotton spinning, wished for 
some antique furniture for the ancestral hall he had 
recently completed. He applied to a dealer who, 
curiously enough, had just the articles required. 
As there was some delay in delivering, the gentle- 
man called at the warehouse, and on entering was 
startled by aloud explosion. ‘‘What’s that?’ he 
said tothe clerk, who must have been a very green 
hand. ‘‘Oh, they are just putting the worm-holes 
into your antique furniture.” Now, although the 
gentleman was not learned in antiquities he was 
pretty shrewd, and when he was shown the 
articles, he asked what the little holes were. ‘‘ They 
are made by the worms, sir,” said the dealer. 
The cotton spinner took out his knife and dug a 
small pellet from the bottom of a hole. ‘‘ What 
do you call this?” he said. ‘Well, sir,” replied 
the dealer, “you see the worms make these 
holes to lay their eggs in and that must be one 
that never got hatched.” 

The author stands up for his craft and has his 
gibe at the architects, who are by some considered 
the only persons capable of designing artistic furni- 
ture. Such success as they have attained, we are 
told, is solely due to the fact that when an architect 








is employed the price admits of good work being 

done. They cannot ‘‘get away from the idea that 

they are designing buildings.’”’ Nevertheless the 
author has a feeling of strong admiration for Sir 

Charles Eastlake. 

From the interesting chapter on antique furniture 
the book proceeds to discuss the fundamental 
question of words used and gives hints on the 
important detail of buying timber, together with 
methods of measurement. There are also instruc- 
tions on such subjects as the methods of seasoning 
and drying, levelling boards, waste in cutting, &c. 
A short chapter is given to glue and its preparation, 
and another to nails, including screw nails and 
dowels. These are both necessary chapters to the 
beginner, more especially the former. Perhaps 
there are more amateur carpenters who go wrong 
with their glue-pot than in any other way. The sub- 
ject of tools occupies the larger part of the work. 
Illustrations and descriptions are given of all the 
ordinary hand tools ; after which there are descrip- 
tions given of the appliances which the operator 
may make for himself. The grinding and sharpen- 
ing of tools and general directions of the method 
of using them closes this section of the book. 
After this we get to the section which gives in- 
structions upon the method of carrying out the 
general operations, such as making joints of 
various kinds and other structural details. The 
construction of parts follows, and there is then a 
separate chapter on the use of glass in furniture. 
The problem of designing in its better sense is 
naturally beyond the scope of the book, but some 
unpretentious examples are given of the common 
objects. There is a chapter on veneering and 
another on cabinet brasswork, the rest of the book 
being devoted to construction of various types of 
furniture. On the whole the book is well fitted for 
the purpose for which it is designed, namely, for 
amateurs and beginners who require a modest and in- 
expensive guide; the matter being well selected, the 
descriptions clear, and the information sound. There 
are several wood engravings illustrating the text. 
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MODERN UNITED STATES 
ARTILLERY.—No. VI. 
3.6-In. Heavy FreLtp Gun. 
(Fras. 139 anp 140.) 

THE 3.2-in. steel rifle that has been described 
in preceding articles is intended for use as a light 
field or horse artillery piece. The carriage, which 
has been described, and which is at present used 
with the gun, is eventually to be replaced by a 
lighter carriage, as soon as a suitable one has been 
constructed, and thus make the piece and carriage 
light enough to meet the requirements of mobility 
which willbe demanded of it. The carriage, which 
has been illustrated, is to be the carriage to be 
used with the heavy field gun. 

This gun is a 3.6-in. steel breech-loading rifle, 
weighing 1215 1b. It is composed (Figs. 139 and 
140) of a tube, jacket, locking ring, and sleeve. 
The tube is 83.7 in. in length. The powder cham- 
ber is 14 in. long, and has a thickness of walls 
equal to 1.15in. It ends in a short conical slope 
connecting it with the chamber in which the base 
of the projectile rests, which chamber has a dia- 
meter of 3.75 in., and terminates in a conical slope 
connecting it with the bore. The bore is 67.65 in. 
long. The exterior of the bore for a distance of 
34.6 in. is turned concentrically with the axis, and 
then a shoulder is left against which abuts the 
jacket. 

The jacket and trunnion hoop are in one forging. 
At the rear of the tube will be noticed a lip, and 
a corresponding projection on the jacket. By 
these two shoulders any tendency of the jacket to 
slip forward on the tube is avoided. Between the 
jacket and tube is allowed a shrinkage of 0.007 in., 
the exterior of the jacket being 6.2055 in., and the 
interior of the jacket 6.199 in. The tube is 
secured in an upright position, breech up; the 
jacket is expanded 0.02 in., dropped over the tube, 





and secured in place. The locking ring, of a cross- 


section shown in Fig. 140, securely locks the tube 
and jacket, and prevents any tendency of the 
jacket to slip to the rear on the tube. The locking 
ring is cut in halves, longitudinally, placed in posi- 
tion, and secured by the shrinking on of the sleeve. 
The breech mechanism is the same as described 
for the 3.2-in, rifle. 

TABLE. XV.—Ballistic Data of 3.6-in. Field Gun ( Figs 
139 and 140.) 


Calibre 3.6 in. 
Weight... 1215 Ik, 
Total length 7.5 ft. 
Length of bore... ee 22.7 calibres, 
Weight of powder charge 4.63 Ib. 
a projectile... aa a 
of charge to weight of 
Ratio of projectile ... i 1 to 4.3. 
weight ) of projectile to weight 1 to 61.5. 
of piece... $e } 
Tnitial vee 4 cv 1554 ft. see, 
; BO as os Soa as Seal 334.8 
pr f or ton of gun R 7 609.7 
By \ per pound of powder 72.3 
Pressure, pounds per square inch 36,800 
Range for 20 deg. elevation, 
yards... a 6070 


At first glance an artillerist would undoubtedly 
deem it strange that a modern field gun should 
have been designed to give such a low velocity as 
1554 ft. per second. A gun should be designed to 
meet the requirements of the country where it is 
to be used. It is almost beyond the bounds of pos- 
sibility that the gun would be used anywhere but 
in the western hemisphere. America is largely a 
rolling wooded country, and the range would 
generally be much shorter than in Europe. The 
gun would be called upon, as a rule, to dislodge an 
enemy from behind entrenchments, or protection of 
some kind, and a plunging or curved fire would in 
this case be preferable to a direct one. It will be 
noticed that the length of travel of the base of the 
projectile in the bore is less than 20 calibres, and 
consequently, if compared with a Canet gun, 45 
calibres or more in length, it might almost be con- 
sidered a howitzer. It hasa heavy projectile, and the 
shrapnel it fires contains a large number of balls. 
It is undoubtedly an excellent gun for the service 
for which it was designed. Fig. 140a is a view of 
the 3-in. mountain gun, carriage, and limber. 

The projectiles that are to be used in the field 
guns of the United States are the shell and the 
shrapnel. The weight for the 3.2-in. piece is 13 ]b., 
and for the 3.6 in. piece it is 20]b. 


AMMUNITION FOR 3.6-1N, Fre.p Gun, 
(Frias. 141 ro 144, anp 149, 150.) 

The shrapnel are of two forms, one with the 
bursting charge in front (Figs. 140 and 141), and one 
with the charge in: rear (Figs. 142 and 143). The 
shrapnel, shown in Fig. 140, consists of a drawn 
steel tube, an independent base, and a receptacle 
for the powder charge, which also contains the 
screw thread for the fuze. The tube is slit and 
bent over the powder charge, thus holding it in 
place. In order to hold the ball in place, and to 
prevent the shock of discharge from forming a 
solid mass of them, it is necessary to separate them 
by some material. In the earlier forms of shrapnel 
this was done by filling the shell with the balls, 
and then pouring in between them melted resin 
and sulphur. It was found that while this served 
the purpose for which it was intended, it rendered 
the shrapnel less effective on exploding, since the 
balls did not act as individual projectiles, but 
were held by the sulphur and resin in masses, 
each containing a number of balls. In the modern 
shrapnel shown, the matrix consists of layers 
of cast iron, with cavities in which fit the balls. 
By this means the matrix, instead of adding a use- 
less weight to the projectile, really increases its 
efficiency, since, on the exploding of the bursting 
charge, it will be broken into a number of effective 
fragments. In this shrapnel the balls are } oz. in 
weight and 152 in number. They are loaded from 
the rear, alternately a separator and a layer of balls, 
and when filled the base is screwed in. Between 
the base and the separator next to it is a dise of 
cork to act as a cushion, and prevent any tendency 
of the separator to break when the shrapnel is fired. 
The bursting charge consists of 2} oz. of fine pow- 
der. This charge is sufficient to open out the slit 
end of the tube, and as it will then offer a greater 
surface, it will be resisted more by the air, and the 
balls will move on. It is found that the lateral 
dispersion caused by the rotation of the projectile 
is generally too great, so that the main object is 





to increase the velocity of the balls in the direction 
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of the trajectory, and to decrease this lateral dis- 
persion. A bursting charge in rear will increase 
the velocity in the direction of the tangent, but 
the central tube of powder, to communicate the 
flame from the fuze to the bursting charge, will 
add to the lateral dispersion. 

The shrapnel shown in Figs. 143 and 144 con- 
sists of a cast-steel head and base and a drawn- 
steel tube body. The screw for the fuze is in the 
cast-steel head, and is connected with the powder 
cavity by a drawn brass tube. It contains 145 
balls of 4 oz. in weight, which are thoroughly oiled 
and then imbedded in a matrix of plaster. The 
bursting charge weighs 3} oz., which, being 
situated in rear by means of the diaphragm just in 
front of it, sweeps the balls out to the front, thus 
acting as an aérial gun, increasing the velocity of 
the balls in the direction of the tangent. 

For a field gun to use a solid shot against ani- 
mate objects would practically reduce its efliciency 
to that of a small arm, While a shell would be 





dies to increase their density. The head and tube, 
which are made, as before stated, of drawn steel, 
are placed in an electric welding machine, and in 
less than one minute are joined together. Next 
the brass tube which carries the flame to the pow- 
der cavity is crimped in at the upper end. The 
half-formed shrapnel is then inverted, the oiled 
bullets placed within, and the matrix of plaster-of- 
paris poured around them, The diaphragm, which 
forms the front end of the powder cavity, is then 
put in, and the tube crimped to it. The base is 
then welded on, and the projectile is made one 
piece. It will be noticed that after welding the 
base has a shoulder that presses against the dia- 
phragm, and supports it against the shock of dis- 
charge. Before welding the tube is slightly longer 
than it is after the operation is finished. The 


burrs on the outside of the projectile, caused by | 


the welding, are then ground off, but those inside 
are allowed to remain and strengthen the shrapnel. 


The groove for the band is then cut, of the form, 
more effective, the number of its Cangerous frag-|shown in Fig. 148. The band, of a cross-section | 


one point, and that is at the end Z. Opposite Z is 
a cavity closed by a tin cap C*, which the first gas 
formed blows off, and thus the eomposition does 
not burn under an increasing pressure of the pow- 
der gas, and consequently burns more uniformly. 
To set the time composition the ring C is rotated 
until the time indicated by the scale comes opposite 
the zero, which is marked opposite the point o. 
The cap A is then screwed down tight, holding the 
composition in place. The wire d, which is suffi- 
ciently strong to hold the plunger D during 
transportation, is narrowed just below the screw 





thread. The shock of discharge shears it off at 
this point, and the fulminate slides to the rear. 
The fulminate d? is ignited by the point F, and 
the flame passes through the radial holes b, and 
ignites the time composition at Z. \ This composi- 
tion burns around until it comes over the channel 0, 
and through this the flame quickly passes to the 
cavity K, igniting the powder in it, and from there 
to the bursting charge. The cap G, cylinder H, 
and base I are fluted, as shown in Figs. 156, 157, 





Fic. 140. 


3-IN. MOUNTAIN GUN, CARRIAGE, AND LIMBER, 


ments is comparatively small, and hence its prin- | shown in the same figure, is annular, and is set by | and 159, in order to provide channels, through 


cipal use is against earthworks. The shrapnel is 
pre-eminently the projectile of the field gun, and 
the value of a field gun will depend mainly on the 
etliciency of its shrapnel. It is interesting to note 
the development of the shrapnel. The earlier ones 
consisted of a spherical shell, into which were put 
the balls, and then the powder poured in. This 
required a large bursting charge, and in transporta- 
tion the balls triturated the powder. During the 
Civil War the form of shrapnel used is shown in 
Fig. 145, and was known as spherical case. The 
balls, which were made of lead, were imbedded in 
a matrix of melted resin and sulphur, and the 
cavity for the powder was afterwards bored out. 
The furthest step in advance in the spherical shrap- 
nel was known as the Boxer diaphragm shrapnel 
(Fig. 146). The shell was of cast iron ; the balls 
imbedded in a matrix of coal-dust which would not 
hold them as the sulphur did ; the powder charge 
was separated from the balls by a wrought-iron 
diaphragm. One of the early forms of oblong 
shrapnel is shown in Fig. 147. It consisted of a 
cast-iron body B, and wooden head H held to the 
body by a wrought-iron case. The fuze was 
screwed in at F, and the flame communicated to 
the powder charge C by the tube T, The powder 
cavity was made slightly conical to facilitate un- 
loading. The disc D swept the balls out to the 
front. The wooden head took upa lot of useful 
space, and the body was too thick to yive a large 
enough cavity for the balls. These objections 
marked some of the efforts in the development of 
the modern shrapnel, of which the one represented 
in Fig. 143 marks the furthest advance. It was 
desired to have a strong base to resist the pressure 
of the powder charge in the gun, and a thin body 
to give a large cavity. This shrapnel is manufac- 
tured as follows: The head and base are of cast 
steel, which are heated and compressed between 











a powerful radial press. The canister used is what 
is known as the Sawyer canister. It consists (Figs. 
149 and 150) of a malleable iron case, cut by tan- 
gential grooves to facilitate its breaking up at the 
muzzle. The balls are held in place by a tin disc 
pressed in on top. 


Fuzes ror Fretp Gun Ammunition. (Fics. 151 To 
163.) 


The fuze that is used with the shells and shrapnel | 


is known as the Flagler combination fuze, shown 
in Figs. 151 to 163. It is made of brass, and is 
conical in shape, as shown in Fig. 153, so that 
when screwed in place it completes the point of 
the shell or shrapnel. 

The disc C is made of pewter, since it is less 
affected by atmospheric changes, and contains the 
time composition. It is graduated in seconds, and, 
after being set, it is clamped by screwing down the 
cap A. 

he cross-section is shown in Fig. 151. The 
plunger to ignite the time composition is shown at 
D, which is held in place during transportation 
by the copper wire d ; d? is the fulminate which is 
ignited by striking the point F ; bb (shown also in 
cross-section in Fig. 152) are four radial channels, 
by which the flame is communicated to the time 
composition P, O is the channel connecting with the 
powder at K, by which the bursting charge is ignited. 

The impact fuze consists of the base I, shown 


also in Figs. 159 and 160, against which rests the | 


point A ; around this point is cast a lead plunger R, 
so that the _— of h is just below the top. 
Around the plunger is a fluted brass cylinder H. 


| The fulminate for the plunger is contained in the 
| fluted brass cap G. The same powder magazine K 
| answers for both time and impact fuzes. 


The action of the fuze is as follows : 
The time composition P can be ignited at but 





| which the flame from K could pass to the bursting 
charge. Should the projectile strike before the 
|time composition had burnt around to the opening 
channel o, the bursting charge would be ignited by 
|the impact fuze. Its action is as follows: The 
| lead plunger R, on the shock of discharge, together 
| with the cylinder H, will be thrown back on the 
| base I, thus leaving the point h projecting. During 
| flight the fulminate in G is protected by a thin zinc 
disc, just above the point h. On impact, however, 
the point together with the plunger is thrown for- 
ward with sufficient energy to pierce this disc, 
ignite the fulminate contained in the cap G, which 
ignites the powder K, from which the flame passes 
through the fluted channels, around the plunger, 
to the bursting charge. Another fuze in use is a 
variation of the one just described, and differs from 
it only in a few particulars. The time plunger D, 
instead of being held by a wire d, is made with a 
shank that passes up to the point. Through this 
shank runs a pin which cannot be broken, and 
thus the fuze is absolutely safe during transporta- 
tion. Before loading this pin is withdrawn, and 
the plunger then is held by several lugs, which are 
sheared off by the shock of discharge. The time 
composition is contained in a lead tube wound 
spirally around the cone. A scale is marked 
around the tube, and to set the fuze for any time a 
hole is punched through to an inner cavity. To 
insure the certainty of ignition of the time compo- 
sition, a ring of powder is placed around the outside 
,of the channels b. The flame from the fulminate 
|ignites the ring of powder, and the flame from this 
is large enough to be certain to ignite the time 
composition. The impact fuze is the same as that 
illustrated in Fig. 151. 

This fuze, on being tested recently, gave most 
excellent results. At a range of one mile an 
average of 10 out of 11 burst 80 ft. in front of the 
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MODERN UNITED STATES ARTILLERY: 3.6-IN. RIFLE AND AMMUNITION. 
(For Description, see Page 485.) 
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target. It is probable that in the course of time|thing of the great difficulty of arranging tables of {meter for the integrator. The time occupied, 
He | and consequently the cost of production, was about 


one fuze will be adopted for general use, but it will 
require a long test to settle which fuze is the best. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 462.) 

CoNTINUING our report of the recent meeting of 
the Institution of Naval Architects we have now to 
give the proceedings of Friday the 8th inst., the 
last day of the meeting. On the members assem- 
bling at 12 o’clock, Lurd Ravensworth again 
occupied the chair, 





THE STRENGTH OF STEAMERs. 

The first paper taken was Mr. A. Denny’s con- 
tribution entitled *‘ Some Notes on the Strength of 
Steamers.” Mr. Denny holds the opinion that fine 
vessels can be built of lighter scantlings than full 
vessels. This he stated in the discussion on Mr. T. 
C. Read's paper ‘‘ On the Variation of Stresses on 
Vessels at Sea due to Wave Motion,” which paper 
was read before the Institution in 1890. Since then 
Mr. Denny has made calculations on the subject, 
and the results he gives in a Table which forms an 
appendix to his paper. The steamers selected are 
supposed to be loaded to their legal draught with 
coal and a homogeneous cargo. When they arrive 
at the end of their voyage with the coal consumed, 
they are supposed to meet waves the same length 
as they are, and of a height equal to one-twentieth 
of their length. The comparative stress is worked 
out with the steamer poised upon such a wave, the 
crest of the wave being amidships ; these being the 
most severe conditions. In one case the Table 
shows the comparative stress to be 9.76 tons. This 
vessel is 350 ft. long by 44 ft. wide and 32 ft. deep, 
and the midship area coefficient is.93, Mr. Denny 
contends that if it be safe to strain the full vessel to 
9.76 tons, it is equally safe, and perhaps safer, to 
strain the fine vessel the same amount. The author 
has followed out this method in practice in nume- 
rous cases, and found it so far true. The Table 
shows how much smaller the stresses are in small 
than in large vessels ; and it also shows that, in 
regard to fine and full vessels, what holds true in 
large vessels also holds true in small vessels. The 
effect of the rate of stowage is shown by the Table 
in vessels of a varying coeflicient of fineness. 

The discussion on this paper was opened by Mr. 
T. C. Read, who said that it would have been better 
had the paper given explanations of the method by 
which the results quoted had been obtained. It was 
twenty years since Sir Edward Reed had read the 
first paper on this subject before the Royal Society. 
In 1883, Mr. W. M. Smith, of the Admiralty, 
had made a most important addition to our 
knowledge of the subject, showing the manner in 
which the stresses calculated according to Sir Ed- 
ward Reed’s method were in excess, but he antici- 
pated that the author had gone on the plan laid 
down by Sir Edward Reed. The speaker said that 
the experience of Lloyd’s was that a fine vessel was 
as likely to be strained as a full one, and though 
the theory brought forward by the author might 
be good, it was unfortunate that the facts did not 
coincide with it. He was of opinion that it would 
be unwise to build ships on calculations such as 
these, and ignore experience. 

Professor Biles said that no doubt the opinion 
attributed in the paper to the late Professor Jen- 
kins—'‘‘ that fine vessels could be built of lighter 
scantlings than full vessels”-—was communicated to 
the author in a private conversation, for he did not 
find any confirmation of it in the public statements 
of the late professor. The author said that ‘‘The 
most difticult position for a ship was when meeting 
a wave of a length equal to her own, and of a 
height one-twentieth of her length, the vessel being 
poised on such a wave, the crest of the wave being 
amidships.” That was supposed to be a fact until 
Mr. Read read his paper in 1890. On account of 
the great rise and fall of a fine ship the strain was 
not greater when on the crest of a wave than when 
in the hollow, and the sagging strains were really 
the greatest. He would therefore suggest to Mr. 
Denny that he should amend his paper by giving 
the sagging moments beside the hogging moments. 
It was a question, however, which could not be 
settled by any elementary calculations, and the 
speaker at some length reviewed what Mr. Read 
had set forth in his paper. 

Mr. West, of Liverpool, said that he knew some- 





scantling so that no anomalies should arise. 
had always had a leaning to calculations for 
scantling being made on a displacement basis, and 
he very much regretted that Lloyd’s had definitely 
abandoned the plan, which would prevent such 
difficulties as those to which the author had drawn 
attention. As to the basis upon which the calcula- 
tions were made, the speaker would point out that 
the stresses could not be constant, as, in that case, 
no riveted structure would support them. It must 
be remembered that these figures were comparative 
only. It was necessary to give a word of warning, 
so that it might not go forth to the world that 
ships were strained to nearly 10 tons to the square 
inch in ordinary work. Since the speaker was 
freed from the restraints of official position he 
could conceive the value of a rule in which the 
strain member, according to Mr. Macfarlane Gray’s 
formula, should not exceed a certain limit, and the 
designer might then be left to produce the longi- 
tudinal strength in any way he thought fit, and the 
authorities rest contented. In the present day 
shipbuilders were so tied that they were simply 
contractors for so many tons of ironwork. Safe- 
guards were necessary, no doubt, but now the ship 
designer was restrained by rules, and his abilities 
cramped. 

Mr. H. Laird, in reference to Mr. Read’s re- 
marks, said that his firm had had a good deal of 
experience with sharp vessels, and they had found 
that they might safely be constructed with lighter 
scantling. The thing, however, which was im- 
portant was that the workmanship should be good. 
He had never known a ship which had given way 
through any fault in material, but a great many 
had doubtless failed from the bad way in which 
the material was put together. 

Mr. Denny, in replying to the discussion, said 
that if it was Mr. Read’s opinion that full ships 
could be built of the same minimum limit of 
scantling as fine ones, that did not agree with his 
experience, which coincided with that of Mr. 
Laird. Professor Biles had made a correction of 
what was in the paper with regard to the opinion of 
the late Professor Jenkins; what Mr. Biles had 
assumed was quite correct, for Professor Jenkins 
had communicated his opinion privately ; he, how- 
ever, was able to read from a written communica: 
tion of the latter, who had written that ‘‘a fine 
vessel would still have some advantage over a full 
one in longitudinal bending moment.” It had 
been said that more work was required to be done 
upon this question; and that was true, for Mr. 
Read’s paper had contained a great many assump- 
tions. Mr. Biles had said that he hoped the 
sagging moments would be added, but the sagging 
strains should be taken at the beginning of the 
voyage when the bunkers were full of coal, for 
then they were the most severe. For his own 
part, he had always thought that the hogging 
strains were most severe, and he therefore did not 
think it necessary to include the sagging moments. 
He would, however, put them in the Table in 
certain instances. 


A Rap Sraprirry RULE. 

Mr. W. Hok next read a paper ‘‘ On the Trans- 
verse Stability of Ships and a Rapid Method of 
determining it.” After dealing with certain 
elementary considerations, the author went on to 
point out that the present practice is to estimate 
the stability of a ship from the amount of lateral 
displacement of the centre of gravity ; and numerous 
methods of calculating stability, perfected through 
the introduction of Amsler’s integrator, have been 
devised for this purpose. On the other hand, the 
vertical displacement is generally ignored, except in 
solitary cases, such as in rolling of ships, stability 
under canvas, &c., but if wanted it is calculated 
from the curve of statical stability. 

Under these circumstances the author stated 
that he thought it not in the least surprising that 
this vertical displacement of the centre of gravity 
is not generally known; for its production, being 
a sequel to that of the righting arm, entails extra 
work and time; especially as the knowledge of a 
ship’s stability obtained from the latter is sufficient 
for most purposes. The author therefore intro- 
duced a.method which was a reversal of ordinary 
practice. He calculated the vertical displacement 
of the centre of gravity first, and then found the 
curve of righting arm by differentiation. 

The reason for following this course was that it 
was simpler. By it he could substitute the plani- 


one-fourth. Although there is a ready and sufli- 
ciently accurate method for constructing the curve 
of righting arm from the curve of vertical dis- 
placement, this method might not be required in 
practice, as the latter curve, in conjunction with 
the metacentric height for the upright position, 
might be deemed sufficient for ordinary purposes. 
What is generally observed in the curve of righting 
arm is: (1) Its nature near the upright position. 
(2) The maximum righting arm, and the corre- 
sponding inclination of the ship. (3) The angle of 
vanishing stability. For all practical purposes, 
the curve near upright is fixed by the metacentric 
height. Furthermore, the maximum righting arm 
and the point of vanishing stability occur at the 
point of inflection, and the maximum ordinate of 
the curve of dynamical stability respectively, and 
are, therefore, known with sufficient approxima- 
tion. Some firms, however, fix also certain mini- 
mum values for the righting arm at 30 deg. and 
45 deg., and therefrom calculate the point above 
which the centre of gravity has not to pass. 
But in such cases minimum values of the ver- 
tical displacement of the centre of gravity 
can as easily be assumed instead—say, for in- 
stance, 3 in. at 30 deg., and 44 in. at 45 deg. 
It then appears that the dynamical curve of stability 
can replace the statical curve; and the author 
therefore proceeded with a method of stability, 
the aim of which was to find the vertical displace- 
ment of the centre of gravity relative to the centre 
of buoyancy. 

The method described consists first of calcu- 
lating with the planimeter ordinary curves of 
displacement for the upright position and four in- 
clinations, viz., 10 deg., 30 deg., 60 deg., and 90 deg. 
One of these displacement curves having been laid 
down a vertical line drawn from the bottom end 
of the curve would represent the draught. It would 
then be necessary to measure with the planimeter 
the areas between the vertical axis, the displace- 
ment curves, and the water lines which cut off equal 
displacement on the various curves. This process 
would give for equal displacement the distances of 
the various centres of buoyancy from their re- 
spective water lines. Further, the distances of 
these centres of buoyancy to lines drawn from the 
centre of buoyancy for upright parallel to the re- 
spective inclined water lines would be measured or 
calculated. 

This would be the whole process; for the dis- 
tances just referred to are the vertical displace- 
ments of the centre of gravity, on the supposition 
that it coincides with the centre of buoyancy. 
But as the calculations were carried out only for 
four different inclinations, it was necessary to draw 
auxiliary curves, one for each displacement, the 
abscissee of which are angles of heel, and the 
ordinates the vertical displacement of the centre of 
gravity, in order to find the vertical displacement 
for 20 deg., 40 deg., 50 deg., 70 deg., and 80 deg. 
by interpolation. Finally, cross-curves as shown 
in the paper were drawn, there being one curve 
for each inclination, the ordinates of which are 
draught and the abscisse the vertical displacement 
of the centre of gravity. The theoretical consider- 
ation on which the theory was based was given by 
the author in an appendix. 

Mr. Macfarlane Gray opened the discussion on 
Mr. H6k’s paper. He said he had not considered 
the details of the methods of calculation proposed 
by the author. These would be best appreciated 
by those having daily experience of such calcula- 
tions. He perceived that Mr. Hok had a thorough 
grasp of the subject and a fertile mind. In the 
present paper there was a new form of stability 
curve for the centre of gravity at the centre of 
buoyancy. There were two defects in this curve. 
The angle of inclination was lost sight of, and it 
required a calculation to make the diagram service- 
able for other positions of the centre of gravity. 
In the Transactions of the Institution for 1875 
there was a paper by the speaker on ‘‘ Polar Dia- 
grams of Stability,” in which the pedal of the 
evolute of the curve of buoyancy for the pole at 
the upright centre of buoyancy was shown to be a 
stability diagram. The paper gave the righting 
arm and also the vertical distance between the 
centre of gravity and centre of buoyancy for all 
inclinations on lines at the respective inclinations 
of the deck and the centre plane of the ship. It 
was also applicable without calculation for the 
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new construction. He did not see in the diagram 
brought forward by the author any compensation 
for these shortcomings. The speaker thought the 
term ‘‘metacentric height’ was not correctly 
applied in the paper. In one case the ‘‘meta- 
centric height” indicated the radius of the curve 
of buoyancy. This was likely to mislead those 
who interpreted the word ‘‘metacentre” as ‘‘ the 
meta of the centre of gravity.” 

Mr. Purvis pointed out that the method of 
getting the centre of buoyancy contained in the 
paper was not new. 

Mr. Napier sketched on the blackboard a diagram 
illustrating a ‘‘ rapid method” he also had used. 

Mr. T. C. Read gave what he described as a 
shorter method by means of a diagram on the black- 
board. 

Mr. Hok, in reply, said that he agreed with 
Mr. Macfarlane Gray that the term metacentre was 
not used as generally understood by naval archi- 
tects, but he was at a loss what expression to apply 
and he thought that selected would best convey his 
meaning. Mr. Napier had said that his method 
was not rapid. The term was comparative. From 
five to six hours were required in working out a 
solitary curve of stability for a given draught by his 
method. To work out a complete set of cross- 
curves, enabling stability curves to be drawn for 
any draught, would occupy only from seven to 
eight hours. Mr. Napier’s method was not mathe- 
matically accurate. The method suggested by Mr. 
Read he had thought of, but he concluded it would 
not add to the rapidity. 


Tests FoR PetroLeuM Vapour. 


The last paper read on the Friday morning was a 
contribution from Mr. J. H. Heck entitled ‘* Notes 
on Experiments with Inflammable and Explosive 
Atmospheres on Petroleum Vapour.” The author 
had constructed models to a scale from } in. to 1 in. 
to a foot of the tanks of a petroleum steamer. Tubes 
and tanks varying in size and up to 6 ft. and 
12 ft. high, were also used during the course of the 
experiments. The petroleum tested consisted of 
samples of crude and refined oil which had actually 
been carried in bulk. A quantity of petroleum spirit 
wasalso experimented with. With the samples of 
refined oil supplied (both Russian and American) 
up to 70 deg. ahr., even with no ventilation, no 
inflammable or explosive atmosphere could be 
formed. At temperatures much above 80 deg. 
Fahr., however, with no ventilation, such an atmo- 
sphere could be formed with a number of the 
samples. With nearly all the samples of crude 
petroleum, and especially the spirit distilled from 
crude petroleum, an inflammable or explosive 
atmosphere of petroleum vapour could be speedily 
formed with temperature from the freezing point 
and upwards; atmospheres of oxygen especially 
could be made highly explosive in the course of a 
few minutes. The atmosphere inside the tanks was 
made inflammable or explosive at temperatures up to 
65 deg. Fahr. by sual mean ; certain measures of 
crude oil being put into the tanks, the air which they 
contained was made inflammable or explosive by the 
vapour which was given off by the oil. At tempera- 
tures in excess of this, the excess of temperature 
was produced by a water bath. The condition of 
the atmosphere in the tanks was first tested as to 
its inflammability or explosiveness by the direct 
application of a flame, or electric spark; this, 
however, was not convenient or satisfactory, for 
several reasons. Ordinary glass test tubes, or gas 
Jars, were next tried for test purposes. These 
were either placed in the tank, and allowed to 
stand for a time, or were filled with water, and 
inverted when in the tanks, so that the contained 
atmosphere could fill the test tube, or gas jar, as 
the water ran out. The test tubes, or jars, were 
then covered at the mouth, removed, and the 
atmosphere tested by the direct application of a 
flame. This plan, while satisfactory if the atmo- 
sphere was fully inflammable or explosive, was not 
so if the atmosphere in the tanks was only feebly 
inflammable as in many cases, while the samples 
of the air in the test tubes, or jars, on testing, 
gave no indication of being inflammable, a slight 
explosion was produced inside the tanks by the 
direct application of a light. After many trials 
had been made by the author in order to test the 
growth of an atmosphere towards inflammability 
or explosiveness, the best method of testing for 
petroleum vapour was found to be by an appa- 
ratus consisting simply of a glass syringe to be 
purchased at a chemist’s shop for a shilling, and a 





small blow-pipe gas-jet or Jamp giving a very small 
bead of flame. Just behind the flame a small 
blackened tin plate is fixed. If this small gas-jet 
or flame be placed in a darkened room or box, the 
presence of any slight petroleum vapour can be 
readily detected by inserting the syringe into the 
tank, the atmosphere of which it is required to 
test, and drawing in a syringeful of the air it con- 
tains. The syringe is then taken into the dark 
chamber or box; and, after placing the nozzle 
close to the flame, the atmosphere it contains is 
gently expelled. If this is inflammable or ex- 
plosive, a bright blue flame will be seen playing 
between the end of the syringe and the small bead 
of flame. If the atmosphere is only slightly im- 
pregnated with vapour, a very faint greyish cloud 
will be observed. As the atmosphere gets more 
and more impregnated with vapour, the greyish 
cloud gradually changes into a bluish hue, the 
colour of which gets more pronounced as the 
quantity of vapour increases. As soon as the 
slightest blue flame is visible the atmosphere is 
becoming inflammable and dangerous. If a large 
flame is employed for test purposes in a well- 
lighted room, the greyish cloud or blue flame 
cannot be detected, unless petroleum vapour is 
present in such quantities as to render the air 
fully inflammable or explosive. The author illus- 
trated his meaning by means of experiments, and 
stated that the test was so delicate that the pre- 
sence of petroleum vapour could be detected even 
when it existed in such small quantities that a 
naked light could be used with safety. 

A red-hot piece of metal or coal, or a spark from 
steel or flint will not ignite an explosive atmosphere 
of petroleum vapour. A white-hot piece of metal, 
a flame, or an electric spark will readily do so. 
As many safety fuzes and switches often give a 
spark, no such electric light fitting should be placed 
in spaces where petroleum vapour may be present. 
Portable electrie lights which require a flexible 
cable with a lead and return wire should also not 
be used. Petroleum vapour is roughly from 3 to 
34 heavier than ordinary air; and it is sure to lie 
at the lowest level. In testing the condition of the 
atmosphere inside a petroleum tank, if the air at 
the bottom is found not inflammable or explo- 
sive, the air above is sure not to be so. A 
small quantity of some kind of crude petroleum 
will render a large space explosive. Of three 
samples the author tested, one volume of the oil 
would render respectively, giving round numbers, 
180, 400, and 600 volumes explosive. With some 
of the samples no explosive atmosphere could be 
found at ordinary temperatures; these latter 
samples were, however, evidently old, and not 
fresh samples. Dr. Dupre, speaking of a sample 
of crude petroleum, which he considered to be of 
average quality, stated that one volume would 
render about 350 volumes of air explosive, or 
1150 volumes inflammable ; the same authority 
also, in the case of a petroleum spirit, stated that 
1 cubic foot of the spirit would render explosive 
about 6000 cubic feet of air, or 16,000 cubic feet 
inflammable. The author made reference to the 
steaming process used for cleaning tanks, which is 
a source of danger on account of the heat of 
the steam which causes petroleum vapour to 
be formed even from refined petroleum. The 
paper also referred to the suggestion made to 
fit manholes in the bottom plates of steamers, so 
that the vapour being heavier than air could be 
allowed to run out when the vessel was dry docked. 
A tank full of even crude petroleum appears to be 
quite as harmless as one containing coal, especially 
if the air be excluded. The author stated that the 
surface of the crude oil in a comparatively large 
tank had been purposely ignited by means of a fierce 
flame ; the fire, however, could at once be put out 
by simply putting on the cover, and thus preventing 
the access of air. Again, with glass jars containing 
an atmosphere very fully saturated with vapour 
from very fresh crude oil, or from highly volatile 
petroleum spirit, if ignited at the top, the flame, 
before it had travelled very far down, could be put 
out in a similar way ; while, if some of the vapour 
was allowed to diffuse and air admitted, on apply- 
ing a light an explosion was produced. 

It is, Mr. Heck pointed out, the vapour given 
off from the oil which renders the use of naked 
lights, or any artificial light, dangerous. When 
a tank is nearly empty, the oil remaining, if it 
contains any spirit, may speedily render the atmo- 
sphere inside inflammable or explosive. When the 
atmosphere is in that condition, it would be a good 





rule not to enter the tank with any other light 
except sunlight ; and there was, he considered, 
very little doubt that a petroleum steamer could be 
designed so that the tanks, when required, could 
be cleaned without the aid of any artificial light. 

The discussion on Mr. Heck’s paper was opened 
by Professor Lambert, of the Royal Naval College, 
Greenwich, who gave some interesting details in 
connection with the subject treated of in the 
author’s paper. The lesson he always strove to 
impress was, that so long as air could be excluded 
there was safety. Mr. Martell said that there 
were now a large number of steamers designed to 
carry petroleum in bulk classed at Lloyd’s. Ex- 
plosions on board the vessels whilst under repairs 
were especially to be guarded against, more 
particularly when it was remembered how careless 
men were in these matters. He remembered one 
case in which there was an explosion, and a man 
was blown right through the side of the vessel, the 
rent closing up again so that there was no visible 
opening through which the man could have passed. 
In repairing, it was necessary to use hot rivets and 
also lights, and it was therefore important to know 
that there was no vapour. A question which would 
have to be settled was whether oil should be allowed 
to pass in bulk through the Suez Canal. The 
subject was one of growing importance, and he 
was aware that one owner contemplated building 
thirty steamers to carry oil in bulk, each one of 
4000 tons capacity. The speaker referred to the 
practice of cleaning tanks with water. Flooding 
the tanks, he said, was no guarantee that they were 
made safe, as the gas may get cushioned under the 
decks, and so not be removed. He thought that 
in these vessels they would have to ask that holes 
should be made in the bottom to let the gas escape. 
These could be fitted with covers so arranged as to 
be quite safe. 

Mr. Corry said that a great many ships were in 
contemplation for carrying oil in bulk, and also 
general cargo, and it was, therefore, additionally 
important to get rid of the gas. Even in the re- 
fined oil of commerce there might be some crude 
oil left. This being heavier would sink to the 
bottom, and would be that which would remain 
after the tanks were emptied. It had been shown 
how small a quantity of crude oil would render a 
large volume of air inflammable. 

Mr. Heck briefly replied. 


Race Rovration OF THE ScREW PROPELLER, 


On the Friday evening there were two papers 
read. The first was by Mr. R. E. Froude and was 
‘*On the Theoretical Effect of the Race Rotation on 
Screw Propeller Efficiency.” It will be remem- 
bered that in the discussion of Mr. Froude’s two 
papers read at the 1889 meeting of the Institu- 
tion, Mr. Thornycroft raised the objection that 
suction, or defect of pressure, in the central por- 
tion of the column, due to the centrifugal force of 
its rotation, vitiated the fundamental equality 
which the author ascribed to the axial speed 
imparted respectively before and after the pro- 
peller, and in so far would invalidate the author’s 
reasoning as applied to an ordinary screw pro- 
peller. The effect of this rotation suction was 
admittedly left out of account by Mr. Froude in 
his treatment of the subject, and the object of the 
present memoir was to supply the omissien. As 
we shall shortly print this paper in full, and as it 
would be impossible to give an adequate idea of it 
by an abstract, we will at once proceed to the dis- 
cussion. 

Mr. Thornycroft was the first speaker. He said 
that he was unable for the present to satisfy him- 
self as to whether or not Mr. Froude had com- 
pletely solved the problem he had set himself to 
elucidate. He had been hard at work on the 
paper all the afternoon, and for a time he 
felt he must congratulate the author upon 
his arriving at a definite result, but his doubts 
returning, he felt some reluctance in speaking on 
the subject. He was glad, however, to find that 
Mr. Froude now acknowledged that the loss of 
pressure in a revolving race was a source of reduced 
thrust for a given value of slip ratio, and he also 
found that this affected the efficiency. The speaker 
was, however, of opinion that Mr. Froude still 
underestimated the loss due to rotation of race. 
Mr. Thornycroft hoped to make a further com- 
munication upon the subject; a statement which 
was received by the meeting with very evident ex- 
pressions of satisfaction. If Mr. Thornycroft and 
Mr. Froude can be kept in disagreement, and Mr, 





rer 











490 


ENGINEERING. 








[ApriL 22, 1892. 








Barnaby be retained as interpreter, engineers may 
hope for an increase of their now slender stock of 
knowledge of the problems involved in the working 
of the screw propeller. 

Mr. Sydney Barnaby thought this paper, like all 
Mr. Froude’s contributions upon the subject, was 
of extreme interest ; and although short, a great 
amount of thought was compressed into it. So 
severe had been the process of compression that 
the paper was bursting out into foot-notes upon 
every page; and as the subject was one of great 
difficulty, members might well be excused for hesi- 
tating to pronounce an opinion upon it until they 
had been able to thoroughly master its contents. 
Mr. Froude’s paper of 1889 was a reply to one by 
Professor Greenhill, read the preceding year. The 
present was a reply to Mr. Thornycroft’s criticism 
of the paper of 1889. He hoped that next year 
they might have the result of Mr. Thornycroft’s 
study of the paper just read. He did not wish the 
meeting to carry away the impression that this was 
merely an academical discussion between Mr. 
Thornycroft and Mr. Froude. There was an im- 
portant principle affecting the design of the screw 
involved in it. In Mr. Froude’s celebrated paper 
of 1886, upon ‘‘The Determination of the most 
Suitable Dimensions for Screw Propellers,” it was 
stated that screws of greatly different pitch ratios 
had equal efficiencies. This was a surprise to most 
people, for he thought there was a widespread im- 
pression that moderate pitch ratios gave the best 
results in practice. Mr. Thornycroft’s contention 
was that the efficiency was affected by the relative 
amount of rotation imparted to the race, coarse 
pitch screws which rotated it moet being the least 
efficient ; and to this he understood Mr. Froude 
now assented. He(Mr. Barnaby) thought that not 
only was the efticiency of the screw less when the 
pitch ratio was large, but that the hull efticiency 
was less too, because the water was influenced by 
suction further ahead of the screw than was the 
case when the pitch ratio was small, and this suction, 
he thought, must take effect upon the stern of the 
vessel, and increase the resistance. He would not 
say much upon the subject of apparent negative 
slip. Many people thought, because it was seldom 
met with now, that it never had any existence, or 
that if it had it went out with bluff sterns. But it 
was not because they no longer built bluff sterns 
that they did not obtain negative slip, but because 
they knew better how to design propellers. He 
thought it would be possible to design a screw for 
any ship which should have apparent negative slip, 
and moreover to predict approximately the amount 
of such slip, provided the diameter and the revolu- 
tions of the screw were left in the designer’s hands, 
but the screw would be a very bad one, and should 
be promptly changed for a better. As Mr. Froude 
had said, the theoretical effect of race rotation 
agreed with experimental results so far as negative 
slip was concerned. 

Pestieowe Greenhill was the next speaker. He 
pointed out that the distribution of axial flow was 
capable of infinite variation, and in this rested the 
difficulty of approaching the subject. The author 
said that in the theoretical treatment of the limits 
of propeller efticiency, which was initiated by Ran- 
kine’s paper, read before the Institution in 1865, 
the propeller is regarded as imparting a uniform 
speed to a continuous and complete column of 
water ; the direction and amount of the reaction 
experienced by the propeller being determined by 
the quantity of water dealt with per unit of time 
and the direction and amount of the momentum 
corresponding to that quantity and to the speed so 
imparted to it. Referring to this the speaker was 
understood to say that Rankine assumed a state of 
thrust due to change of axial flow of water and he 
ignored the rotation effect. This was illustrated 
by means of the blackboard, but, unfortunately, 
the chalk used was so thick and the figures so 
small that they were not decipherable from the 
body of the hall. Professor Greenhill suggested 
that it would do much to elucidate the matter if 
Mr. Froude could exhibit the phenomena by means 
of a glass vessel filled with water in which there 
was a propeller working, so that the water could be 
seen to pass. 

Mr. Volesung said that he had experimented for 
years on the screw, and the more he experimented 
the more he got mixed up. In America Mr. 
Loring, who was then Engineer-in-Chief to the 
United States Navy, had put two navy steam pin- 
naces at his disposal, and he had experimented with 
them every day for two years, Sundays excepted, 
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and had been unable to get any result. In spite | 


of these discouraging facts—which are clearly not 
traceable to the speaker’s lack of opportunity—Mr. 
Volesung has invented a screw which, he claims, 
gives better results than any other ; a description 
of this screw, however, he spared the meeting. 

Mr. J. Macfarlane Gray said that the paper 
before the meeting was one of very great value. 
Although only a few pages in length there was 
matter enough in it for a volume, and it would take 
some time for any one to fully grasp all it taught. 
Mr. Froude’s papers, the speaker continued, were 
above criticism, for in these matters engineers were 
his pupils. In the paper there was a reference to 
there being possibly other losses not calculable by 
the methods of the paper. Of course there must 
be some of the power frittered away into heat by 
the water being churned up owing to imperfection 
of form. If the whole energy were so misappro- 
priated the effect would still be very insignificant 
thermally, for the work due to a velocity of 135 
knots was required to heat the water passing the 
screw 1 deg. Fahr. Ultimately all the work of 
propulsion, perfect and imperfect alike, yields 
only its thermal equivalent in a minute increment 
of the ocean’s temperature. These considerations 
were, however, not within the scope of the paper 
before the meeting. The author meant to study 
this paper very carefully before the next meeting, 
and he begged to thank Mr. Froude for the assist- 
ance he had provided him in the investigation of 
the matter. 

Mr. Froude, in replying to the discussion, said 
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reasons for preferring a fine to a coarse pitch ratio, 
and the arguments he had brought forward applied 
strongly when the pitch ratio was coarse, but were 
less applicable when the pitch ratio was fine. Mr. 
Promks did not indorse the statement that the pitch 
ratio could not be too fine, and he found no 
difference between very considerable limits of pitch 
ratio. He had tried ratios from 1 to 2, and had, 
_by model experiments, found no falling off in 
| efficiency beyond that which might reasonably have 
| been due to errors of observation. With regard to 
Professor Greenhill’s remarks respecting Rankine’s 
assumption, there was no doubt he was correct ; 
but these assumptions were purely ideal, and they 
were made simply to enable the matter to be sub- 
jected to mathematical treatment. He thought that 
theactionof a real propeller wouldapproximate quite 
closely enough to make his assumptions instructive. 
He was afraid that it might be thought that he was 
given to inventing difficulties, but this was not so. 
Mr. Thornycroft was the inventor of the difficulty, 
and though it was found that the practical effect 
was small, still he had to go through much mental 
work to be sure he had not omitted any matter in- 
fluencing the problem ; and this work was very 
imperfectly represented by the foot-notes to which 
Mr. Barnaby had referred. 

Mr. Barnaby, in explanation, said he would not 
reduce the pitch ratio below 1.1. 


THE DIMENSIONS OF PROPELLERS. 


Mr. Froude next handed in two papers. The 
first was ‘‘On Convenient Curves for Determining 





that Mr. Barnaby had drawn attention to tke! 


the most Suitable Dimensions for Screw Pro- 
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In 1886 he had read a contribution, number of blades of propellers, it was possible to; mental works at Haslar, but since that date new 


diagrams had been constructed, and the old ones 


data by which, for given indicated horse-power and | ‘abscissa value.” The diagrams contained in ee) had been practically discarded in their favour. In 


speed of ship, and for given digmeter, pitch, and paper of 1886 were used at the Admiralty experi- 








the paper under notice the new diagrams are set 
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forth and explained. This paper we shall print in 
full at a later date, 


Constant NOTATION AT THE ADMIRALTY EXPERI- 
MENTAL WORKS. 


The second paper handed in by Mr. Froude was 
‘*On Some Additional Features in the Constant 
Notation Used at the Admiralty Experimental 
Works.” In 1888 Mr. Froude had read a paper 
before the Institution in which it was explained 
that at the Admiralty Experimental Works, the 
forms of the models tried are indicated by certain 
tabulated particulars and certain characteristic 
curves on lines termed ‘elements of form.” An 
important use of these elements of form is to serve 
for ready comparison between the form of any 
rise design and the forms of models which 

ave been tried; in order, by such comparison, 
to base a prediction for the resistance of the former 
upon the results of the experiments of the latter. 
The author has introduced two kinds of curves of 
cross-section-area-constants, and samples of these 
are given inthe paper. This we shall publish in 
full shortly. 


PERFORMANCES OF MARINE ENGINES. 


The last paper read at the meeting was that of 
Mr. John G. Liversidge, R.N., and was on the 
‘* Performance of Three Sets of Engines belonging 
to Second-Class Cruisers recently added to Her 
Majesty's Navy, as calculated from the Full Power 
Steam Trials.” The object of this paper, which we 
shall print in full at a later date, was to discuss a 
means of comparison of the performance of engines 
of one c’as, on the basis of the gauge pressures re- 
corded, the revolutions per minute, and the indi- 
cator diagrams. The engines were specified to be 
of 4500 horse-power, each set at 140 revolutions. 
The stroke was 3 ft. 3in., and the working pres- 
sure was specified to be 150 lb. by gauge. The 
cylinders are 33.5 in., 49 in., and 74 in. each re- 
spectively. The cylinders are jacketed. The feed 
water was not measured on the trials. It may be 
stated generally that the author found the efficiency 
of the engines to be low, and this he attributed 
mainly to the high terminal pressure in the low- 
pressure cylinder, viz., from 11.8 lb. to161b. per 
square inch. To reduce this terminal pressure it 
would be necessary to employ a high rate of expan- 
sion ; but in naval engines the consideration of 
weight limits the ratio of expansion, at least at full 
power. Onthe other hand, with a low rate of ex- 
pansion, the pressure equivalent of the resistance 
due to the constant friction of the engine is a less 
fraction of the mean effective pressure, and any in- 
crease in the rate of expansion will be accom- 
panied by a loss of mechanical efficiency due to the 
increase of this fraction. 

The discussion was opened by Mr. Bakewell, who 
made a fewremarks on thegeneral scope of the paper. 

Mr. J. Macfarlane Gray said that the particulars, 
so far as they were reported in the paper, appeared 
to have been nodidie ascerta’ned, but the most 
important items in an eiticiency trial are those which 
were not given, The actual weight of water evapo- 
rated was not stated, and the quantity of steam 
condensed in the three steam jackets was not even 
referred to. The author was not responsible for 
these omissions, and the paper contained much 
valuable information which could be accepted 
thankfully, with hope for a fuller and more useful 
statement next time. The expression ‘indicated 
efficiency as compared with standard engine” 
was, Mr. Gray said, very inappropriate. This 
‘* efficiency” is of such a nature that it would be 
increased by any cause which would increase initial 
condensation in the high-pressure cylinder. There 
was no information regarding the quantity of steam 
leaving the boilers, efficiency figures were, there- 
fore, quite out of place. The method of calculating 
the loss due to the fall of pressure between two 
cylinders was, the speaker thought, open to criti- 
cism. Beginning with the equation P V 1° = con- 
stant, this is equivalent to saying that P V on the 
diagram is always a rectangular block of clay 9 in. 
thick standing upon a diagram cake 1 in. thick, 
i.e., 10in. altogether. The diagram cake has to be 
made out of the Px Vx9in. Only one form of 
diagram could result from this condition and the 
areas of its different parts could be easily made out, 
if it were remembered that the moving brick 
mould is to be always on the P V rectangle and 
always 9 in. deep in addition to the 1-in. thick 
diagram cake on which it stands. The area of the 
diagram between any two points P, V, and Py V, 








must therefore be 9 (P. V3 — Py V,), and so for 
other areas. But the part of the diagram denoting 
loss between the cylinders means that no clay was 
left there. The block P, V, must therefore be now 
greater than it would have been had there been no 
skipping. In the author’s method this area had 
been skipped, and he, nevertheless, charged in the 
account for the clay he did not part with, and 
which he ought to have still in his brick mould 
Py Vo. If there were no loss of heat by conduction 
the greater part of the so calculated loss would be 
found again in the next cylinder. The energy 
would be all there, but by fall of pressure the avail- 
able range of useful work would be somewhat less. 
If Py V, be taken, as in the first written value of A, 


. , Py \70 ; : 
instead of V, P» (= ) in the final equation the 


loss would be found to be nil. The speaker did 
not mean to say that there was no loss through un- 
balanced expansion, but only that the quantity which 
- calculated by the author’s formula is not wholly 
oss. 

Mr. J. Milton said that the author had instanced 
three engines called respectively Nos. 1, 2, and 3. 
In engine No, 1 the indicated consumption per 
horse power per hour at full power was 14.2 lb. of 
steam, while in engine No. 2 it was 16.7 lb. This 
was a bad result for engine No. 2. The amount 
of feed water, it should be stated, was calculated 
from the diagrams. This inferiority of No. 2 
could be understood by reference to the com- 
bined diagrams. In the latter engines there 
were large spaces between, while the No. 1 
diagrams showed the diagrams close together. 
The author had referred to the smaller loss by 
wiredrawing before admission to the high-pressure 
cylinder of No. 1 engine, compared to No. 2. The 
area of the main steam pipe for the former was 
147.8 square inches, in the latter it was from 122.7 
to 132.7 square inches. The superiority of No. 1 
engine in this respect was, the author had stated, 
due to the larger area of steam pipe and of maxi- 
mum opening for steam. It was also stated in the 
paper that the loss between the cylinders in No. 1 
was, on the whole, much less than in No. 2 (and 
No. 3), and part of the saving was, no doubt, due 
to the greater transverse sectional area of the re- 
ceiver pipes. Mr. Milton was of opinion, how- 
ever, that it was not so much the area of the pas- 
sages as the critical time at which the valves 
opened. The point of cut-off in engine No. 1 was 
.65 of the steoke at full power, while in No. 2 it 
was .8 of the stroke at full power. The speaker 
thought that the release was too late in No. 2 
engine, to judge by the diagrams. If he had to 
improve this engine he would shift the eccentric so 
as to make everything earlier. 

Mr. Liversidge, in replying to the discussion, 
said that many of the points raised were of such a 
nature that they could better be replied to by cor- 
respondence. Asto Mr. Milton’s remarks, the back 
pressure in No. 2 engines was higher, and the area of 
the passages seemed to correspond. 

The usual votes of thanks to the President, the 
Council, and to the Society of Arts for the use of 
the hall, were next duly proposed and honoured. 
Lord Ravensworth next proposed a vote of thanks 
to Mr. Holmes; and an admirably conducted meet- 
ing was thus brought to a close. 





THE COLUMBIAN EXPOSITION. 
THE AGRICULTURAL BUILDING. 

From the framing plan of the Agricultural Building 
(see Fig. 9 on page 490), it will be seen that a rela- 
tively large number of different types of roof trusses 
are employed in the structure. Figs. 10 to 31 show 
the details of the largest of these trusses. Tig. 9, 
which is a half-plan of this building, shows that these 
trusses, which are about 96 ft. span, cover the main 
central galleries that intersect each other at right 
angles. The trusses, like most of the others in this 
structure, are composite, with wooden top chord and 
vertical struts and iron bracing. The top chord is 
made of three timbers 4 in. by 12 in. laid close together, 
and bolted together as shown by } in. bolts. The 
vertical posts are of single pieces, decreasing to- 
wards the centre from 8 in. by 10 in. to 6 in. 
by 6 in.; the columns supporting the trusses are 
also of wood 12 in. square. The bottom chord 
is built of two angles 5 in. by 3 in., and weigh- 
ing 9.5 lb. per foot run. The inclined ties are of single 
bars of the dimension shown in Fig. 10. The lantern 
is entirely wood framed, of vertical and raking 
timbers with roof rafters of double timbers 6 in. by 
4in. The purlins are placed about 7 ft. apart, and 
are made of two timbers 4 in, by 8 in.; they arespaced 


either 26 ft. or 28ft.6in. apart, and are trussed as 
shown in Fig. 22. The various details show the con- 
struction of joints, which are made in all cases with 
cast-iron shoes and brackets. The trusses E, E¢, and 
Eb are those covering the outer gallery at each end of 
the building, the gallery axial with the domed vesti- 
bule at the front, and the corresponding gallery at the 
back. The span is about 48 ft., and the construction 
resembles very closely that of truss A just described. 
The upper chord is of three timbers 10 in. by 4 in., 
and the lower chord is of two angle irons as shown, 
Only two purlins are introduced, and these carry 
the ends of jack rafters that support the roof. The 
details are very fully shown in Pigs. 34 to 44, and 
the general arrangement of wind bracing is indicated 
on the plan, Fig. 9, 





SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Epitor or ENGINEERING. 

Srr,—In continuation of my letter printed in your 
issue of the 15th inst., may I now point out that lam 
not alone in disbelieving the accuracy of Reuleaux’s 
formula for calculating stresses in wire ropes due to 
bending. If Iam wrong I am erring in such good com- 
pany as that of M. Maurice Lévy, the well-known author 
of a learned treatise on ‘‘Graphic Statics,” in four 
volumes, who, at one of the meetings of the French 
Société des Ingéneurs Civils, in 1889, gave it as his 
opinion that the theory of stresses in cables coiled round 
oer is wholly illusory. Another fellow-heretic is 

. Louis Rey, engineer of the Compagnie Frangaise de 
Matériel de Chemin de Fer, to whose newly propounded 
theory I referred in my last letter. His theory is founded 
on the work performed by the internal forces in resisting 
the deformation produced by the external forces, his con- 
tention being that in order to produce an infinitely small 
displacement of two sections of a bar infinitely near each 
other, the same amount of work has to be expended 
whether the external forces be acting in tension, com- 
pression, transversely, or in torsion. The conclusion he 
arrives at is that the usual formula 


M=TS 
¢ 


for finding the stress in the fibre farthest from the 
neutral axis is wrong and should 


M=S AVAL 


where M = bending moment. 

I = moment of inertia of section. 

S = stress in extreme fibre. 

e = distance of extreme fibre from neutral axis. 
and A = area of section. 


In the case of a circular section Rey’s formula gives 
stresses exactly 50 per cent. below those found by 
Reuleaux’s formula (the same as adopted by Professor 
Unwin in his ‘‘Machine Design”). Rey employs his 
formula in calculating stresses beyond the elastic limit. 
If theory and experiment agree, nothing further is to be 
said about the matter. If not, like in the case of the rail of 
the Paris-Lyons Railway Company, the discrepancy is 
explained away by taking into account the friction of the 
supports. As, however, in deducting his formula Rey 
treats the modulus of elasticity as constant for all fibres, 
his results cannot be right. He further commits the 
mistake, committed by most authors, of es the 
same elastic limit in tension and bending, which two, as 
we know, differ greatly, in some of Kirkaldy’s experi- 
ments as much as 50 per cent. 

There is a significant note’ at the bottom of Mr. 
Biggart’s Table VII. It is to the effect that “in calcu- 
lating the stress due to bending no allowance has been 
made for the error in the ordinary formula when applied 
to a solid section.” To understand this more clearly, I 
must mention that Mr. Biggart computes the stresses 
due to bending a No. 19 B.W.G. iron wire round 
pulleys of 104 in. and 24 in. in diameter at 38 tons and 
17 tons respectively. He does not give the stress in the 
case of the 5} in. pulley experimented on, but we find it 
to be 76 tons per square inch by the same formula. If 
we add that this wire was subjected to a further stress of 
4.5 tons by direct pull, that the elastic limit in tension 
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of the wire was found by experiment to be only 12 tons, 
and the ultimate strength 47.6 tons (not 46 tons, as stated 
by Mr. Biggart), and that the wire completed 12,800 
revolutions on the 5}-in. pulley, 83,500 revolutions on the 
= pulley, and 355,800 revolutions on the 24-in. 
pulley before it broke ; we cannot but confess that_the 
wire behaved extremely well if theory is right. But, 
retorts Professor Unwin, as the elastic limit was exceeded 
in all three cases, the former no mare holds good, and as 
he cannot, and dces not, offer to tell us, we must find out 
for ourselves what the actual performance of the wire was. 
I have already proposed a method (see ENGINEERING of 
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March 18) how to find the stress due to bending when the 
elastic limit of the wire is exceeded, and give the results 
in subjoined Table, together with the values found by the 
formulas of Reuleaux and Rey. The diameter of the wire, 
6=.04 in. The modulus of elasticity 10,000 tons. 

The only assumption I make is that the extension of 
the material is the same whether it be bent or stretched. 
In this I am justified by such experiments as, ¢.g., those 
carried out by Tresca on iron and steel rails. 

The next step Mr. Biggart takes, is to add th of the 
breaking stress to the stress due to bending in the extreme 
fibre. Thisis also wrong. As the extreme fibre is already 
strained by 45.5 tons oa square inch, and the neutral fibre 
is not strained at all by bending, the two fibres cannot be 
expected and will not take equal shares in the additional 
work thrown upon them. Every pound of tension on the 
wire will extend the extreme fibre .02 per cent., and the 
neutral fibre only .0025 percent. The two rates of exten- 
sion are exactly like8tol. If the two fibres are to extend 
and work together, the stress on the neutral fibre must be 
eight times that on the extreme tibre. Hence dividing the 
section of our wire into parallel strips and assigning 
to each strip its share of work in direct proportion to its 
area, and in inverse proportion to its fatigue in conse- 
quence of bending, we find the stress on the extreme 
tibre to be only .61 tons, and on the neutral fibre 4.83 tons 
per square inch. Hence the total stress due to bending 
and direct pull on the extreme fib e is only 46.11 tons per 
square inch, which is less than 47.6 tons, the ultimate 
strength of the wire, and therefore agrees well with the 
experiments, 

With — to the best proportion between the dia- 
meters of the wire and pulley, as I have no means of con- 
sulting a copy of the German work ‘ Triebwerke,” I do 
not know whether to quote Keller or Professor Unwin as 
the author of the blunder in deducting the formula 


Radius of pulley _ 3 x modulus of elasticity | 
4 x limiting stress 





Diameter of wire 


Since v, the number of wires in a cable, is arbitrary, as 
correctly stated by Professor Unwin on page 412 of the 
latest edition of his *‘ Machine Design,” he ought to have 
remembered this fact two pages further on, and treated T 
(the pull on the rope) as a function of two variables when 
tinding the differential coefficient. The formula does not 
therefore give the best proportion except for a fixed 
number of wires. But if v is also variable, it does not 
require any differential calculus to prove that T will be a 
maximum when the stress due to bending is a minimum, 
that is, when the diameters of the wire is a minimum or 
the diameter of the pulley a maximum. On the other 
hand, in the case of transmission cables, the size of the 
Lae cannot be increased beyond a certain limit, beyond 
which it will be necessary to add to the section of the 
cable in order to overcon.e the increased axle friction due 
to the additional weight of the pulleys. There would be 
also a limit to reducing the thickness of the wires, even 
if ropemakers could be induced to use thinner wires. 

An instance of greatly prolonging the life of wire ropes 
has lately come to my notice which may interest your 
readers. M. E. Polonceau, the well-known locomotive 
superintendent of the Orleans Railway, about twenty-five 
years ago, put up some powerful cranes at the locomotive 
shops under his care, and first used ordinary ropes, then 
chains, and at last wire ropes. The ropes first employed 
were made of wires 14 millimetres in diameter (between 
Nos. 17 and 16 B.W.G.), and ran over pulleys of 250 to 
300 millimetres in diameter. The proportion of the dia- 
meters was therefore from ;$, to 345. These ropes were 
worn out in eighteen months. He next employed ropes 
made of 2401 wires 4 millimetre in thickness (about No. 25 
B.W.G.), and increased the size of pulleys to 600 milli- 
metres (nearly 24 in.). The proportion is 1 in 1200, and 
these ropes last seven years, 

Yours truly, 
Hawser. 

April 16, 1892. 








BALANCING MARINE ENGINES. 

To THE Eprtor or ENGINEERING. 
_ Srr,--Referring to Mr. Yarrow’s paper on the “‘ Balanc- 
ing of Marine Engines and the Vibration of Vessels,” I 
should have mentioned that I assisted at the removal of a 
large ‘‘bob-weight” from a single crank vertical compound 
engine of Mr, Holt’s design, after it had been working for 
years. The gain from the better balancing of the vertical 
moving parts was not sufficient to compensate for the 
extra weight on the bearings and the trouble of over- 
hauling, &c. 

As at was found better in this instance to dispense 
with “bob weights ” on a single crank engine, there is no 
a of its being more successful on a three-crank large 

ne. 

Rotary weights have also been discarded on large 
engines for the same reason, and it was found they re- 
duced the life of the shafting, from the excessive power 
transmitted to the propeller on the first plunge after 
racing. 

Yours faithfully, 
JcHn THom. 
Central Chambers, 93, Hope Street, 
Glasgow, April 16, 1892. 





To THE Eprror or ENGINEERING. 
Sir,—As a designer of high-speed electric light engines 
I have read with much interest Mr. Yarrow’s paper. 
Might I suggest that the cause of vertical vibration might 
more simply given as due to the upward and down- 
ward momentum of the reciprocating parts rather than 
as the steam pressure absorbed in imparting that 
momentum. This introduction of the steam pressure into 
the question evidently had a misleading effect as was 





shown by some speakers in the discussion suggesting com- 
pression as @ means of overcoming the vibration. 

In a single cylinder vertical inverted engine the mean 
vertical momentum (= M) = .00034 x revs.? x weight x 
crank radius. When thecrank is on the top centre the 
weight on engine seating 


M x crank radius 


“ length of - weight ine. 
— Jength of connecting-rod  “°'® of engi 
When on the bottom centre 
M x crank radius P \ 
— = ht of . 
” length of rod + weight of engine. 


If the upward tendency is not greater than the weight 
of engine the vibration will not be extreme, as was shown 
in the case of a small engine of my design in which the 
upward momentum 1363 lb. and weight of engine 
1680 lb. This engine ran steadily on the shop floor at 
425 revolutions without being bolted down, although there 
was some shake on the more elastic seatings on board. 

It would perhaps be an advantage to make the bob- 
weights in the form of pistons and inclose them in air 
cylinders so as to get compression at ends of stroke. 
This would not affect their action as balancers and would 
relieve the shaft and bearings from the strain due to 
their monientum. 


Yours faithfully, 
CiaubDE W. HILL. 
5, Parsonage, Manchester, April 18, 1892. 





TRIAL TRIPS. 
To THE EpiTor or ENGINEERING. 

Srr,—With reference to the remarks made at the 
meeting of the Institution of Naval Architects by Admiral 
Boys: ‘‘ What would be shallow water for a large vessel 
might not be shallow water for a small one;” and by 
Admiral de Horsey, ‘‘that it was known time out of 
mind that ships would ‘suck’ on a shallow bottom,” it is 
possible that (in addition to “‘ wave” and ‘‘ bank” retar- 
dation, ‘sand sucking,” &c.) the natural laws of gravity 
and density are factors that are necessary to con- 
sidered in this connection. The density of the earth is, 
say, five and a half times as great as that of water. If 
we diminish the depth of the medium of flotation and 
thereby bring the mass to be propelled nearer to the pro- 
portionately “‘infinite” attractive mass—the earth—will 
not the ge pose ag gravity of the masses and the 
density of the water (according to its depth) relatively 
affect the speed of the ship or the power required to 
drive it ? 

The Constructor’s Department and the contracting 
bac. yx especially should insist upon trial courses that 
will fairly meet the conditions of running for which the 
ship was designed and engined. All similar ships, 
wherever built, should run on equivalent courses and 
under equivalent conditions, or ‘‘ comparisons” will be 
especially ‘‘ odious,” and penalties be enforced if a vessel 


has a trial run in one district that would not be claimed. 


if she ran in another; and all through an apparent for- 
getfulness of natural laws. Again, the ‘‘ conditions of 
running” of one trial may be totally different to those of 
a vessel with which acomparison is made. What would 
a contractor or ae give on many a trial trip for a 
screw that he could manipulate so as to take up all the 
avai/able resistance whilst running? Even if he only 
used it to find out the best ‘‘average” propulsive area 
and then “cast it into a fixed screw” it would be better 
than the present system of “‘trialand error,” ‘‘ cutting,” 
and uncertainty as to the best form afterall. All penalties 
that have been enforced for a moderate deficiency on 
contract speed should, when the trial has taken place in 
shallow water, be refunded. 
I am, Sir, your obedient servant, 
Rosert McGtasson. 
Selhurst, S.E., April 19, 1892, 





HEATING FEED WATER. 
To THE EDITOR OF ENGINEERING. 

Srtr,—The problem of ‘‘ Heating Feed Water” posed 
by ‘‘C.” in No. 1370 of ENGINEERING could be, as it 
seems to me, solved only if the weight of the waste 
furnace gases (instead of their volume) was given. 

The solution in general terms would be as follows (all 
measures in the metric system) : 


Let W=the weight in kg. of the water heated per hour. 
sche ee to which it is raised in degrees 
el, 
ty=the temperature of water to be heated. 
P=the weight in kg. of the waste furnace gases 
per hour. 
T,=the temperature of the gases as they enter 
the economiser. 
T,=the temperature of the gases when they leave 
the economiser. 
c=the specific heat of the gases (=0.24— 0.25). 
H=the heating surface of the economiser in 
square metre. 


Then we have 
1. The obvious equation 
W . (4; -t)=P. ¢. (T; —Ty). 
2. The Redtenbacher’s equation 
. 2 (t,—ty) 
W &.(T,+T.—4—-&) 
where k=10-15 for Green’s economiser with the self- 


acting scrapers. (For the second formula see Reiche 
** Anlage Betrieb der Dampfkessel,” I. Band, p. 44, or 


tT “Des Ingenieurs Taschenbuch,” 14te Auflage, 
p. 711). 

Eliminating from these two equations the unknown 
quantity Ty, we find for the solution of the problem : 





t=tyt—2 (Tinto) _ 
13 W,3.W 
Pe. H.E 


Each pipe of the economiser contains 9 square feet of 
es surface. (Hutton, ‘‘Steam Boiler Construction,” 
p. 336. 


Yours respectfully, 
i A. W. Zotorr. 
Kostroma, Russia, March 27, 1892. 
April 8, 





To THE Epiror or ENGINEERING. 

S1r,—From the data given by your correspondent ‘*C.” 
in his letter, published on the Ist inst., I gather that the 
evaporation in his boilers must be very poor, unless indeed 
gases from some other furnaces besides those of the boilers 
enter the chimney. 

Be this how it may I have estimated the number of 
degrees of heat which would probably be added to the 
feed water under the two cael conditions, thus, for case 
(a) 94 deg., and for case (b) 70 deg. 

Four economisers, each of 460 tubes, would be more 
reasonable to add in place of the one proposed ; but it is 
impossible to advise properly without much fuller infor- 
mation. ‘‘C.” should consult a qualified engineer. 

Yours truly, 

April 16, 1892. M. R. 


To THE EpiTor OF ENGINEERING. 

Sir, — Having read with much interest the letter of your 
correspondent *‘ T.” on feed-water heating in your issue of 
15th inst., I agree with him in his statement that it is not 
advisable that fuel economisers should be fed with water 
at a lower temperature than 90 deg. Fahr., as the gases 
coming in contact with the cold pipes condense and cause 
rapid external corrosion to the lower portion of the pipes 
and bottom boxes, which after a short time are eaten 
away, besides causing the soot to adhere to the pipes in a 
sticky substance which the scrapers are unable to remove, 
and as soot is a powerful non-conductor of heat it is most 
essential that this should be avoided. May not this 
serious defect in an economiser be the reason of the serious 
explosion of one at Burnley very recently as well as many 
aan and does it not point to the use of feed-water 
heaters, so as to raise the temperature of the water before 
it goes to the economiser, if not to the use of a feed-water 
heater alone, especially as this latter would be always 
open to inspection and accessible to cleaning, internal as 
well as external, which is apparently not the case with an 
economiser ? 

An interesting letter on this subject appeared in your 
contemporary, Zhe Engineer, of the 15th inst., at page 
$20. ‘‘T.” is quite correct in his calculation that there 
is an average saving of 1 per cent. of fuel for every 
10 deg. the feed water is raised ; this I can vouch for by 
experience. 

An additional value attaches to the assimilation of 
temperature of the water fed into the boiler with the 
temperature of the boiler considered along with ‘‘ T.’s” 
statement as to the deleterious influences set up by - 
ing cold water into an economiser, as if so bad fer a 
machine composed of tubes of small area and consequent 
proportionally great resisting power to a —— pres- 
sure, what must be the effect of the same modeof feeding 
on a boiler of large diameter and small resisting power 
looked at in connection with the known enormous strains 
set up in a hot structure suddenly acted upon by a bod 
of cold water. The danger is at once obvious and needs 
only to be named to be appreciated, and every means 
should be used to equalise the temperature and so mul- 
tiply this action so destructive to a boiler, 

The boiling point of water at various pressures will 
emphasize the importance of and necessity for this 
equalisation of temperatures, and I hope interest and 
impress your readers who have valuable boilers to keep 
in safe condition and good repair. 


Deg. Fahr. 
At 1 atmosphere water boils at age = 
“a : 273 
4 ms ~ pi ak 
” ” ” “ ese 306 
a cS pa ee 
” 7 ” ” . 330 


and so on, the greater the difference between the feed 
water and the interior of the boiler the greater the risk of 
accident and consequent necessity for minimising that 
difference. 

tfully, 
No. KIRKALDY. 


Yours res 


London, April 20, 1892. 





SOLID-DRAWN COPPER STEAM PIPHS. 
To THe Eprtor or ENGINEERING. 

S1r,—I would be very obliged if you would have the 
kindness of answering the following questions. Can a 
seamless (solid-drawn) copper steam pipe 16 in. internal 
diameter be made? The pipe must be bent in the form 
of an elbow, and strong enough for 100 lb. working pres- 
sure per square inch. What firm could make it? hat 
must be the thickness of such a pipe if it is made brazed- 
jointed? The pipe is intended for the conduction of 
steam to a stationary engine. 

Yours respectfully, 
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DAVEY’S COMPENSATING LEVER PUMPING ENGINE AT HAMPTON. 
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WE illustrate on the present and opposite pages two | 
recent examples of Davey’s compensating lever engines. | 
The earliest direct-acting expansive working engine | 
was the Cornish, and its good performance is well | 
known. The compound differential engine, like the Cor- | 
nish, depends for its expansive working on the mass of 
its moving parts. The pump-rods and tended plungers 
form what may be called a reciprocating flywheel, its 





functions being expressed by the formula y : -, With | 
“9 
this engine a considerable degree of expansion is pos- | 
sible, but it is not always possible to employ long | 
pump-rods nor convenient to have loaded plungers. | 
At all events it would be often convenient if we could 
—e with these in meeting local circumstances, 
and a cheaper engine would be produced. Mr. Davey 
has endeavoured to secure additional expansion in the 
direct-acting engines by coupling the steam and pump 
pistons together in such a way that the steam piston 
gets a mechanical advantage over the pump piston as 
the stroke is produced. In other words the velocities 
are equal at the beginning of the stroke, but the rela- 
tive velocities vary as the stroke proceeds, the velocity 
of the steam piston being the greater of the two. In 
Fig. 1 let the pump resistance be represented by the 
arallelogram A B C D, and the engine power diagram 
y the figure C EF GD; and supposing the parts of 
the engine to have no weight, then means are required 
by which the piston of the engine may move with 
varying velocities relative to that of the pump piston, 
exceeding the mean velocity by the ordinates 1, 2, 3, 
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CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
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Let A, Fig. 2, be the engine, and B the pump piston, 
and C a dise turning on the fulerum D, The engine 
and pump pistons are attached to the disc at the point 
E by means of a vibrating connecting-rod. Whilst 
the engine is making its stroke in the direction of the 
arrow the pump piston is decreasing in velocity rela- 
tive to that of the engine piston, the ratio being de- 
termined by the relative positions of the points of 


| attachment to the disc of the engine and pump-rods. 


In applying this mechanism to pumping engines, it is 
first necessary to determine the ratio of expansion to 
be employed, and then to see how nearly the force 
and resistance can be equated. 

Let ABCD E (Fig. 3) be the combined diagrams of 
a compound engine working with the given ratio of 
expansion, A F G E the diagram of effects of the vary- 
ing velocities of the engine and pump pistons, and 
AHTIE the pump resistance diagram. The accelera- 


and falling short of the velocity by the ordinates | tion of velocity takes place from H to C, and know- 


4, 5, 6. 


ing the weight of the moving parts the acceleration 
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may be calculated. It will at once be seen that the 
mechanical advantage obtained greatly reduces the 
acceleration for a given mass. 

Turning to our illustration above, the Hampton 
engine (Fig. 4) was guaranteed by the builders, Messrs. 
Hathorn, Davey, and Co., to perform a duty of 
| 90,000,000 foot-pounds with a consumption of 1008 1b. 
| of feed water. In other words, to do 90,000,000 on 
112 1b, of coal evaporating 9 lb, of water per pound 
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DAVEY’S COMPENSATING LEVER PUMPING ENGINE AT FRADLEY. 
CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
(For Description, see opposite Puge.) 
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of coal on a twenty-four hours’ trial. With an eva- 
poration of 11 lb. of water per pound of coal (which 
can be done with best Welsh coal) the guaranteed duty 
was 110,000,000. On November 17 and 18, 1890, a 
careful duty trial was made by the Grand Junction 
Water Works Company and Mr. Davey, who has given 
us the following results : 


Feed water used by the engine per in- bg 


dicated horse-power per hour . 7 
Jacket water per indicated horse-power 

ehour ... = se ae i. 2.1 
Total feed water per pump horse-power 

per hour... or ae ee ccs ee 
























































Now at 21.5 1b. of feed water per pump horse-power, 
1008 lb. of feed water represents 47 pump horse-power. 
The duty was, therefore, 

47 x 33,000 x 60=93, 060,000, 
Or 3,060,000 in excess of the duty guaranteed. 

If the coal had evaporated 11 1b. of water per pound 
of coal the duty actually done would have been per 
112 1b. of coal, 


12 x 11, 38 900 x 60=113,458,744. 
21.5 

The diagrams (Figs. 5 and 6) are average ones, 
taken during the trial. 

The engine has 26 in. and 44 in. cylinders by 4 ft. 
stroke, aud is employed to pump direct into town’s 
mains, without reservoir or standpipe to preserve a 
constant pressure. During the trial, however, a con- 





stant pressure was maintained at a speed of 11.36 
strokes per minute, or about two-thirds of the normal 
speed of the engine. The head of water was 118 ft. 
Since the trial above named a special trial to ascertain 
the efficiency of the jackets has been made, and Mr. 
Davey informs us that the trial with the jackets gave 
precisely the same result in feed water per pump horse- 
power as that of the previous trial. ‘The boiler pres- 
sure was 80 1b. above the atmosphere, and that pres- 
sure was maintained in the jackets of both high and 
low-pressure cylinders, but neither the covers nor the 
receiver were jacketed. If they had been, probably 
increased economy would have resulted. Mr. Davey 
is building similar engines now, with both covers and 
receivers jacketed, and it will be interesting to see 
what will be the gain. 

We also illustrate on page 495 an engine on the 
same general principle, erected by Messrs. Hathorn, 
Davey, and Co., at Fradley. In this case the en- 
gine is horizontal, and is made to actuate both well 
and force pumps. The compensating device is on 
the well pump connection, the force pump being driven 
direct from the tail rod of the low-pressure cylinder. 
The engines are to lift the water from a well 180 ft. 
deep by means of open-top, pumps, delivering into a 
sump under the engine floor ; from the sump a double- 
acting force pump will lift the water to a height of 
380 ft., making a total lift of 560 ft. The engine has 
27-in. and 50-in. cylinders by 5 ft. stroke, and has two 
14-in. bucket pumps with hat-band valves, Figs. 15, 
16, and 17, and a 13-in. double-acting force pump. The 
surface condenser is placed in the sump of the force 
pump. The steam goes through the tubes and the 
water simply flows around them on its way to the 
suction pipe. 

The diffecential gear is illustrated in Fig. 1]. A 
subsidiary steam cylinder gives motion to the main 
slide valves through a rocking shaft; the motion of 
the said shaft being controlled by a cataract as shown. 
Between the subsidiary steam cylinder and the 
cataract is a small pausing cylinder worked by water 
pressure from the water main. The starting handles 
are so arranged as to allow of the gear being worked 
with or without the pausing cylinder. The valves 
of the differential gear are worked as shown from a 
second rocking shaft; this shaft is connected to the 
engine and is made to work the cut-off valves, which 
are Meyer valves, on the back of the slide valves of 
both the high and low-pressure cylinders. Figs. 13 
and 14 show a modification of the differential gear 
applied by Mr. Davey to several water works engines, 
and in which the subsidiary steam cylinder is dispensed 
with. The cataract 1s made to work the valves by 
taking water under pressure from the water mains. 
That applies to both the main and pausing cataract. 

It will be seen that in the Fradley engines the com- 
pensating device is only applied to the well pumps. 
That in itself is sufficient. it has always been possible 
to work well pumps with a considerable degree of ex- 
pansion without a compensating device, because of the 
inertia of the large mass to be moved. Besides that, 
the weight of the pump-rods helps to complete the 
compensation where the compensating lever is used. 
The great practical advantage of this system of com- 
pensation is that a considerable part of the compen- 
sation results from the inertia of the heavy recipro 
cating discs and pump-rods, so that the load may be 
varied very poncoet wee ag all the adjustment necessary 
being done by the control of the speed at the beginning 
ofthe stroke by the cataract. The engine cuts off steam 
instantly on a loss ofload. During the time that steam 
is being admitted the main valve is moving under the 
expansion valve so as to open the port, but imme- 
diately the engine moves it moves the expansion valve 
on the main valve in the same direction and cuts off 
steam. With no load the engine motion commences 
the instant the port begins to open, and thereby pre- 
vents any further opening. 





STEAM TREE-FELLING AND CROSS- 
CUTTING MACHINERY. 

SoME years ago Mr, Allen Ransome, of Chelsea, took 
out a patent for a steam tree-felling machine, in which 
a stiff saw blade of some 6 ft. to 8 ft. in length was 
attached to the end of a piston-rod, working direct 
from a cylinder of small diameter, but having a some- 
what long stroke. This cylinder is attached to a light 
angle-iron frame, upon which it is pivoted at its 
centre, the pivoting motion being communicated to the 
cylinder by a handwheel attached to a short horizontal 
spindle, furnished with a worm which gears intoa 
worm quadrant bolted to the back of the cylinder, the 
bearings of the worm spindle being fixed at the back 
end of the angle-iron frame. Steam is supplied to the 
cylinder from a portable boiler, working at high pres- 
sure, through a long hose of india-rubber, so that 
the boiler can remain in one place until the machine 
has felled all the trees within a considerable circle 
round it, the area of the space cleared being determined 
by the length of the steam hose. The machine is suffi- 
ciently light to be readily carried from tree to tree by 
four men, which is the number required to work the 





plant, one man being wanted to operate the machine, 
another to drive in the wedges to throw the tree into 
the desired position, a third to drive the engine, and 
the fourth to carry fuel and water for the boiler. The 
saw is toothed in such a manner as to cut only during 
the inward stroke, and so does not require to be 
strained, for, as soon as the blade enters the log, the 
cut is sufficient to guide it in a perfectly straight line. 
The steam supply is regulated by a stop-cock fitted 
with a handwheel, and the operator keeps one hand 
on this wheel to regulate the supply of steam, while, 
with his other hand, he works the pivoting motion of 
the cylinder already described, by which the saw is 
fed gradually through the tree. By simply shift- 
ing the working parts of the tree-feller from the 
horizontal frame to another frame, in which the 
cylinder is so placed as to cause the saw to work 
vertically, the same machine serves equally for cross- 
cutting trees after they have been felled. Since the 
original patent was taken out a great many of these 
machines have been sent out to all parts of the world, 
where they are employed for dealing with forest trees 
of allkinds and sizes; and as Mr. Gladstone (whose 
prowess as a woodman is well known) stated when he 
saw this machine working, that it would do as much 
work in a minute as a woodman can do in an hour, it 
is not surprising that it has been already largely 
adopted. 

The machine, as originally constructed, would fell 
an oak tree of 10 ft. girth in three or four minutes, 
and would cross-cut it afterwards in about two minutes ; 
but it was found that when used for trees of much 
larger sizes, the saw was liable to get clogged in con- 
sequence of the stroke being too short to enable the 
saw teeth to clear themselves properly of the sawdust, 
and hence it sometimes became necessary to take the 
saw outand clear the teeth once or twice in sawing 
through a tree of exceptionally large size. Moreover, 
as the original machine was constructed to fell the tree 
quite close to the ground, it was necessary in the case 
of trees which spread out wide at their base to raise 
the saw some 2 ft. or 3 ft. above the ground, so as to 
cut the tree above the point where it commenced to 
spread, 

To overcome the above difficulties Mr. Ransome has 
constructed a new machine (see page 498). In the first 
place, he makes the machines with a long stroke (which 
obviates the difficulty of the teeth clogging), and 
mounts it upon a strong axle, supported on a pair of 
wheels of such a diameter as to enable the saw to cut 
through a tree at a height of about 3 ft. from the 
ground, This skeleton carriage is fitted with a pair of 
shafts, to which a horse can be harnessed for transport- 
ing the machine in the forest, and which also facilitate 
the movement of the saw from tree to tree by hand. 

Inorder to avoid the trouble and labour of shifting 
the machine into another frame, when required for 
cross-cutting, the entire machine can be partially 
rotated onits axis, so that, by simply turning a hand- 
wheel, the saw can be set to cut in a vertical direction, 
or at any angle between the horizontal and vertical 
positions. It generally happens that when a large 
tree falls, it does not lie flat, as its branches hold the 
upper part of the trunk off the ground, and so, in 
order to cross-cut trees lying in such positions square, 
it is necessary to incline the saw somewhat from a 
direct vertical line, which is readily done by the ad- 
justment last described. Again, in order to cross-cut 
through a high-lying trunk, it is necessary to elevate 
the saw, or, on-the other hand, in the case of a low- 
lying log, to depress it. To effect this, slotted stays 
are attached to each shaft, the lower ends of the stays 
being pivoted to short stakes driven into the ground. 
A strong bolt passing through each shaft takes into 
the slot in each stay, to which it can be instantly set 
fast by means of a nut furnished with a handle, and 
thus, by raising or depressing the shafts, the saw can 
be set at the required elevation to suit logs lying in 
any position. 

The above described improvements render the 
machine not only much more convenient to work and 
adjust, but suit it for dealing with trees of very large 
sizes. When found desirable to fell a tree close to the 
ground, the machine can be readily detached from its 
carriage, and the frame laid on the ground. Another 
improvement relates to steam cross-cut saws, which 
are fixed at the entrance of the mill for cross-cuttin 
logs as they are being brought in, to any require 
lengths. Whena heavy log is being dragged into the 
mill, it is extremely difficult to arrest its progress 
exactly in the position required in front of the saw, 
while to shift it endwise even a few inches by hand is a 
work of considerable labour and time. To obviate 
this, Mr. Ransome’s new steam cross-cut saw is 
mounted upon a short bed or gantry, the upper sur- 
face of which is level with the floor. This bed, fixed 
in a position parallel to the log, is provided with a 
powerful square-thread screw, which passes through a 
nut attached to the under side of the machine. At one 
end of the screw is a large handwheel, overhanging 
the gantry, and thus, by turning this wheel, the saw 
blade can be readily brought opposite to the exact spot 
at which it is desired to cross-cut the log. 
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THE HAMBURG-AMERICAN LINER | 
‘““FURST BISMARCK.” | 
(Concluded from page 408.) 

Tue twin-screw enginesof the Fiirst Bismarck, * which | 
resumes her sailings this week, are triple-expansion | 
and have each three inverted cylinders. In our issue | 
of April 1 we gave several illustrations of the engine, | 
and on the two-page plate this week we supplement | 
these. The high-pressure cylinder has a diameter of | 
433 in., the intermediate pressure cylinder 67 in., and | 
the low-pressure cylinder of 106} in., all adapted to a/| 
stroke of 63 in. 

Each of the cylinders has a hard cast-iron liner and 
they are all steam jacketed. The slide valves, which 
are of the equilibrium piston type for the high-pres- 
sure cylinder, and of the ordinary double-ported flat 
type for the intermediate and low-pressure cylinders, 
are placed as shown on Fig. 6. The low-pressure cy- 
linder has two valves working side by side, the medium | 


’ PORT ENGINE 
Fig 7. High Press. Cyl 
Boiler Press 10.6 Atm Revs 3ipr Min. Vacuum 0,88 
25%™m=1 Kg 

















ss “FURST BISMARK”? 


engines if, in case of an accident, one pump should 
have to be stopped at sea. Similar engines have 
worked for three years with great success in the Ham- 
burg-American Company's steamer Augusta- Victoria. 
The air pumps discharge the feed water into two large 
feed tanks arranged back to back on the longitudinal 
bulkhead in the fore part of the engine-room. The 
condensing water is supplied by means of two large 
centrifugal pumps, driven by separate tandem com- 
pound engines. The arrangements are such that the 
water is made to pass through the top divisions of the 
tubes first. The pipes of these pumps are arranged 
similar to those of the air pumps. Each pump can 


| discharge its water into either port or starboard con- 


denser. Each pump is also large enough for supplying 
the circulating water for both condensers, if one pump 
should have to be stopped. In addition to the pumps 


'mentioned there are arranged also in each engine- 
| room two large feed donkeys with feed-water heater, 


and two twin-cylinder double-acting donkey pumps 


STARBOARD ENGINE. 
High Press. Cyl ; 
Revs 92 pr.Min. Fig 8. 
25°%m= 1 kg. 








lean Press = 4,0 Atmos. 


ae 2488 1.H.P. an 


Inter. Cyl. 

5 %m= 1 Kg. 
Mean Press.< |,65At 

24950 I.H P. 


eee 
















Low Press. Cyl. 
15"Yin = | Kg. 









































Top Bottom 
Mean Press = 0,84 Atm Mean Press.-0, 83 Atm 
ate § #.P 3109 1.H.P. 
506 G 
Total I H.R fotal |.H.P.=8047 
ant) —— Grand Total for both Engines 16441 1.H.P. 
Resttts oF TwELvE Hours Triats or ‘‘ Furst BisMARckK.” 
Se | - | | 

Diagrem number _.. Pe A Pr aa | 2. 2 | & | 4. 5. 6. % | 8. 9. 
Steam pressure ..  .. «. ‘Ib. persq.in.) 150 | 149 1449152 152 152 11 | 19 | 149 
e »» high-pressure cylinder .. » 150 i49 | s«49 152 151 152 151 149 149 
Intermediate cylinder “ re ‘a | 55 54 53 57 58 57 55 | 55 55 
Low-pressure a re aa aa ” | 13 13 13 14 14.2 14 13 | 13 13 
Vacuum. sos Se ae ee 26.5 | 26.7 26.5 26.2 26.2 | 2.7 | 266 | 267 
H..66 66 .66 | H..68 | .68 .68 | H..66| .66 -66 

Cut-off .. | M..60 .60 | .60 M..60 .€0 .60 | M..60 | .60 .60 
N. .62 62 | 6: N..62 62 62 | N. .62 | .62 .62 

Revolutions «es a | oM,| ott 92 oo | o| 2 
. High-pressure cylinder -H.P.| 2,311 2,81 2,306 2,395 2,4 2,42 276 | 2 2,310 
Starboard engine 4 Intermediate — ,, » | 2397 | 2397 | 2380 2'450 | 2450 | 21465 | 2,424 | 2439) 2'398 
Low pressure Pe » | 2,031 2,895 | 2,816 3,034 | 3,109 | 3,19 964 | 2,964] 2,981 
Total indicated horse-power 7,639 7,603 7,502 7,879 8,047 8,000 7,664 7,679 7,639 

{ Receietions ee ee 9 | 2 | 91 91 91 91 91 | Ol 90 
Port engine High-pressure cylinder .. LH.P. 2,475 2,433 2,522 2,522 2,534 2,399 2,460 | 2,460 2,371 
wi | Intermediate _,, a 5 2,615 2,615 | 2.614 2,762 | 2,718 | 2,864 | 2688! 2688| 2732 
Low-pressure pe we » | 93,078 3,178 2,964 3,112 3,112 3,149 2,964 | 2,964 2,931 
Total indicated horse-power ‘ .| 8,168 | 8,126 | 8,130 |° 8,396 | 8,364 | 8,412 | 8,112 | 8,112] 8,034 
Total of both engines ..LH.P.| 15,807 | 15,7-9 15,632 | 16,275 | 16,411 | 16,4 2 | 15,776 | 15,791 | 15,673 
\ j 

















cylinder and high-pressure cylinder have each one 
valve. The valves are worked by the usual double 
eccentrics and link motion, the reversing is effected by 
a steam cylinder combined with an hydraulic cylinder, 
which is fixed to the low-pressure cylinder. There is 
also a hand reversing gear. 

The surface condenser is placed at the back of the 
engines (Figs. 4 and 5) and is divided into two parts, 
each of which forms an independent condenser. The 
exhaust steam from the low-pressure cylinder is equally 
discharged into both condensers. The total condens- 
ing surface is 1003 square metres= 10,800 square feet. 
The air pumps, three in number, of the single-acting 
type, are driven by a separate steam engine with three 
high-pressure cylinders. This engine drives at the 
same time one bilge pump and one pump for supplying 
the cooling water to the dite honsns, The air- 
pump engines are thus arranged that each pump 
can draw from either condenser; each pumping 
engine is large enough for supplying both main 





* In our previous article the dropping out of a type 
bang the Vonet to be given as 5 i 6 in. instead of 
7 ft. 6 in, 


for emptying bilges, pumping on deck, and for all 
auxiliary purposes, one pulsometer for emptying bilges 
and sanitary work when the vessel is lying in port. 
In each engine-room, there is aset of auxiliary engines, 
together with a twin-cylinder engine for turning the 
main engines by steam. There are also arranged two 
large evaporators for — the supplementary 
feed water, and an auxiliary condenser for use in port 
for the whole of the auxiliary machinery. 

The crankshaft of the main engines is made in three 
interchangeable parts; each partis built up of five 
pieces. 
other shafts, was supplied of crucible cast steel by the 
Bochumer Verein fiir Bergbau, of Gusstahlfabrication, 
Bochum, Westphalia. All the crankshaft bearings, as 
also the crank-pin bushes, are lined with white brass. 
The propellers are 19 ft. in diameter. The boss and 
the three blades are made of cast steel. 

The boilers for supplying steam to the engines are 
arranged in three groups with athwartship stokeholds. 
The bunkers, which have a capacity for 2700 tons, are 
arranged between the bulkheads separating the boiler 
compartment. There are nine double-ended boilers 
for supplying steam to the main engines, one large 


The crankshaft, together with the rest of the] 





auxiliary boiler situated in the fore part of the middle 
stokehold for supplying steam to the auxiliary ma- 
chinery to the distilling apparatus, steam galleys, heat- 
ing pipes, &c. The main boilers are each 15 ft. 7in. in 
diameter and 19 ft. 1 in. in length. Each boiler has 
eight corrugated furnaces 393 in. mean diameter ; the 
total grate surface of the main boilers is 1450 
square feet, the total heating surface is 4356 square 
metres=47,000 square feet. Each boiler contains 
784 tubes 3in. in external diameter, 7 ft. 5in. long 
between tubeplates. The boilers are constructed for 
a working pressure of 157 lb. per square inch, and 
all plates are of the best mild Siemens-Martin steel. 
All rivet holes were drilled after the plates were bent 
to the proper curvature and all rivets were closed by 
hydraulic pressure. The boiler-rooms are also fitted 
with all necessary auxiliary engines—for hoisting ashes, 
for pumping bilges, for delivering an additional supply 
of air into the stokeholds, a donkey pump, and an 
injector for feeding the auxiliary boiler, a a large 
ballast pump situated in the fore stokehold for empty- 
ing the bilges and tanks. This pump can discharge 
300 tons of water per hour. 

The vessel was subjected to a very severe official 
trial, after having undergone several preliminary 
trials on the two preceding days. The engines 
worked at their maximum power for nearly twelve 
hours with the utmost smoothness and silence, 
without any sign of heating in journals and bearings. 
The speed cf the vessel was 20.7 knots, and was 
measured during a run of two hours’ duration, ex- 
tending from Hammeren, the northern point of the 
Island Bornholm, to the Swedish Island Christiansve 
and back. The maximum horse-power was 16,412 
indicated horse-power. The horse-power contracted 
for was 14,000 indicated horse-power, while the speed 
contracted for was 19 knots, so that both were con- 
siderably exceeded. We give in a Table particulars 
of the results deduced from nine sets of indicator 
diagrams taken in course of the trial, and reproduce 
in Figs. 7 and 8 a set of diagrams. 





NOTES FROM THE UNITED STATES, 
PHILADELPHIA, April 14, 1892. 

Sauzs of steel rails for the past week, 30,000 tons ; 
quotations, 30 dols., Pennsylvania mills. Inquiries 
tor elevated railroad and railway terminal require- 
ments for the same time about 8000 tons, but a portion 
of these requirements has been reported before. It 
is not at all likely that these large amounts of material 
will be contracted for at once, though several induce- 
ments were held out last week to engineering con- 
tractors to place orders for several thousand tons. 
Manufacturers are arguing that a general advance in 
prices for all finished material is probable within the 
next sixty days; while there is some probability of this, 
buyers do not regard it as advisable to place orders for 
remote delivery. Bar mills are fairly busy. Sheet 
iron production is increasing. The pig iron restriction 
foots up about 8000 tons per week, as against thirty days 
ago. : 





Victoria AND Cuicaco.—Pressure is being brought tc 
bear upon the Victorian Premier to secure a proper repre- 
sentation of Victoria at the Chicago Exhibition. Mr. 
Monro is now willing that the Colonial Government 
should bear half the cost, but he considers that intending 
exhibitors should do the rest. 





NaturRAL Gas tn UraH.—A company bored a gas well 
near Farmington, Utah, a few weeks since, and found so 
much gas that it decided to bore another 8 in. in diameter. 
The new well encountered the same strata as the old one, 
and when the gas was tapped, the pressure was so strong 
that nothing could be done with it until stop gauges were 
attached to the pipe to keep it from escaping. The roar 
made by the escaping gas could be heard for half a mile, 
and when it was ignited it burned for a height of 60 ft. 





Coat In Natat.—Certain exploratory operations carried 
on at Matowanskop, Natal, by the Natal Land and 
Colonisation Company, Limited, have been suspended for 
the present. Boring was carried to a depth of 330 ft., 
but payable coal had not been reached when the work 
was stopped. The company’s proprietor, Mr. Coutts, is, 
however, of opinion that thicker seams of coal exist at a 
greater eee Exploratory operations have been since 
commenced at Blythdale, at the mouth of the Umvito. 


Tuurspay Istanp.—The Premier of New South Wales 

as had a communication from Sir Samuel Griffith 
announcing, that the Queensland Government has re- 
ceived tenders for the construction of military barracks 
at Thursday Island according to the recommendation of 
the military commandants of Australasia who met as a 
Royal Commission some months since. ‘The price is 6007. 
in excess of the 5000/. fixed by the commission, but as the 
extra expenditure will be for the construction of water 
tanks, the providing of which has been added to the 
original specification, the Premier of Queensland ex- 
presses his opinion that it would be best to proceed with 
the works contemplated. Mr. Dibbs has expressed to 
Sir S. Griffith his concurrence, and the tender will, there- 
fore, be accepted. 
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TREE-FELLING AND CROSS-CUTTING SAW. 
CONSTRUCTED BY MESSRS. ALLEN RANSOME AND CO., ENGINEERS, LONDON. 


(For Description, see Page 496.) 
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Tne Junior EncingERING SoctetTy.—On the afternoon | wagons per week is also now built ; 1163 carriages are | 
of Monday, the 28th ult., the members of this society, by | lighted by compressed oil-gas, and all engines and car- 
the kindness of Mr, James Holden, locomotive superin- | riages used for passenger trains are fitted with the 
tendent, were enabled to visit the locomotive, carriage, Westinghouse automatic compressed air brake. The 
and wagon works of the Great Eastern Railway, Strat- locomotive department comprises erecting shop for 50 
ford. These works were opened in the year 1847, and | engines; 50-ton Wicksteed testing’ machine with self- 
now occupy an area of 52 acres, of which the shops alone | recording apparatus, chemical laboratory, machine shop 
cover 13 acres. The number of hands employed is about | with 189 machines of various kinds, iron foundry, brass 
4000. The rolling stock consists of 540 tender engines, foundry, flanging shop, steam-hammer shop, smithy, 


339 tank engines, 3708 carriages, 15,904 wagons, and 923 and wheel shop. In connection with the carriage , 
road vans, all of which are renewed and kept in repair , department are sawmills, machine, fitting, and_smith’s | 





fuel is used for firing some of the stationary and 
locomotive boilers, and also for rivet furnaces. The 
locomotive engine ‘‘ Petrolea,” to which this system 
of firing has n applied, was shown under steam, 
and the working of the injectors and general arrange- 
ment of the fittings explained. At the conclusion 
of the visit Mr. P. J. Waldram expressed the thanks 
of the members for the opportunity afforded them for 
the inspection of works so large and interesting in 
their character, in acknowledging which Mr. Holden 
referred to the pleasure he felt in extending facilities to 


mainly at the Stratford works, where the whole of the| shops, and the wagon department has similar sec-| those engaged in the engineering profession for seeing 


new stock, averaging 14 engine, 6 earriages, and 14 tions. Near the latter is the oil-gas works. Liquid | 


them, 
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NOTICE TO AMERICAN SUBSCRIBERS. _ 
We beg to announce that American Subscriptions to ENGINEERING 

may now be addressed either direct to the publisher, Mr. CHARLES 

GiuBsrt, at the Offices of this Journal, Nos. 35 and 36, Bedford 


Re THE “\ INDIAN ENGINEER.” 
IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat) Friday, the 4th day of December, 1891, 
Regr. between 
“ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DennineToN an Affidavit of 
Joun Dyer and an Affidavit of ALEXANDER THomMASs HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 





‘7 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 53, East 10th-street, New York, 
and H. V. Holmes, 44, Lakeside Building, Chicago. The 
— of subscription (payable in advance) for one year are: For 


hin (foreign) paper edition, 12. 16s. Od.; for thick (ordinary) 
r edition, 2. Os. 6d., or if remitted to Agents, 9 ante 





thin avd 10 dollars for thick. 

"ADVERTISEMENTS. 2” 
for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m. on Th y. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for stan: Advertisements should be 
received not later than 4 p.m. on Wednesday 
noon in each week. : 

The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de La Bourse, Paris. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the publisher, 
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Thick " naccee A oo 

All accounts are payable to the publisher, Mr. CHARLES GiLBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Order, 
advice should be sent to the Publisher. 

Fore and Colonial Subscribers receiving 
Incomplete Copies ew neg News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address, 

Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W. 


TRLEGRAPHIO Apprxss—ENGINEERING, LONDON. 
TsLErHons NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 


The char; 





»” eeeses 


Reaping Cases. — Reading cases for omnes twenty-six 








numbers of ENGINSERING may be had of the pub ror of any 
news-agent. Price 6s. each. 
CONTENTS. 
PAGE PAGE 
CONG. 5 5 6.cn scccasduee 485 TheCrystal Palace Electri- 
Books Received .......... 485 cal Exhibition. No. XII. 
Modern United States Ar- (Tustrated) .....ccccece 2 
tillery. No. VI. (Illus- TRON in cuss doc. dn sekivede 02 
Lo, CR EE rs 485 The Physical Society (Jllus- 
The Institution of Naval ne EE POE PES 
AIGMMEOE 5 6ixsicin0 00 88 Royal Meteorological So- 
The Columbian Exposition Co) SO Ee ee nee 
CERIEED cccncccanses 492 Notes from the South-West 504 


Sizes of Pulleys for Wire | Notes from Cleveland and 
Ro} 492 


DOR Kssartvaienveauates the Northern Counties .. 504 
Balancing Marine Engines.. 493 Notes from South Yorkshire 504 
fo il) a RORRREI Ss pares 493 Notes from the North...... 505 
Heating Feed Water ...... 493 Launches and Trial Trips .. 505 
Solid-Drawn Copper Steam Miscellanea..............00 506 

BEON  soskaccccncnenccre 493 Foreign and Colonial Notes 506 
Davey’sCompensating Lever Express Locomotive for the 
Pumping Engines........ 494 Kastern of France Rail- 
Steam Tree - Felling and way (Illustrated) ........ 507 
Cross-Cutting Machinery Industrial Notes .......... 508 
eee 96 Notes on Recent Experience 


he Hamburg - American 
Liner ‘‘ First Bismarck ” 
(Clllustrated 
Notes from the United States 
Labour Legislation in the The Sewage Farms of Berlin 512 
Netherlands 499 ‘* Engineering” Patent Re- 
Field Howitzers and Mortars 500 cord (Jllustrated)........ 513 
The McKinley Tariff 500 
With a Two-Page Engraving of the TRIPLE-EXPANSION 
ENGINES OF THE HAMBURG-AMERICAN TWIN- 
SCREW STEAMFR ‘“‘ FURST BISMARCK, 


withsome of Her Majesty’s 
Ships (1llustrated) 
497 Centrifugal Ventilators (J/- 
497 _lustrated) 510 





the err Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING ” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or auy other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 





NOTICES OF MEETINGS. 

Tue INSTITUTION OF CiviL BNaineeRs.—Ordinary meeting, Tues- 
day, April 26th, at 8 p.m. Paper to be read: ‘‘ Electric Light 
Measuring Instruments,” by Mr. James Swinburne. The meeting 
will be adjourned at 9.30 p.m., when the President and Council 
will hold a reception in the libraries.—Students’ meeting, Friday, 
April 22nd, at 7.30 p.m. Paper to be read: ‘‘The Speed and Power 
of Locomotives,” by Mr. Edmund L. Hill, Stud. Inst. C.E. Mr. Jobn 
A. F. Aspinall, M. Inst. C.E., in the chair.—Students’ meeting, 
Friday, April 29th, at 7.30 p.m. Paper to be read: ‘* The Steam 
Hammer and its Relation to the Hydraulic Forging Press,” by Mr. 
H. H. Vaughan, Stud. Inst. C.E. Mr. Alex. McDonnell, M. Inst. 
C.E. in the chair. 

Tue InstrrvTion oF Ex.rcrricAL Eneineers.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, 8S.W. Thursday, April 28th, 1892. Ordinary general 
meeting at 8 p.m. ‘‘ Notes on the Light of the Electric Arc,” by 
Mr. A. P. Trotter, B.A., Member. 

Society or Arts.—Tuesday, April 26th, at 8 p.m. Foreign and 
Colonial Section. ‘ Australasia: its Progress and Resources,” 
by Sir Edward Braddon, K.C.M.G. Sir Robert G. W. Herbert, 
K.C B., will preside.—Wednesday, April 27th, at 8 p.m. Ordinary 
meeting. ‘‘ Egyptian Agriculture,” by Professor Robert Wallace, 
Lieut.-General J. Michael, C.S.I., will preside. Thursday, April 
28th, at 4.40p.m. Indian Section. ‘‘ Reorganisation of Agricul- 
tural Credit in India,” by Sir William Weddefburn, Bart. Samuel 
Smith, M P., will preside. 
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LABOUR LEGISLATION IN THE 
NETHERLANDS. 
Eno anp has long held the first place among the 


3] nations by reason of her legislative enactments 


with respect to labour. But it must be acknow- 
ledged that this was as much due to necessity as to 
the instincts of humanity. Her legislation was in 
advance of all the world because her industrial 
progress was in advance of all other countries. For 
many years it mattered little whether other nations 
followed in the wake of England or not, inasmuch 
as there was little competition in manufacturing 
industry ; but as soon as other nations became 
competitors in any branch of trade then every fresh 
legislative proposal had to be considered in re- 
lation to its effects upon the industry involved, as 
compared with countries where no such legislation 
had been instituted, and probably not even thought 
of. At the present time it would be madness to 
institute any new legislation, or extend the enact- 
ments in force, without considering its probable, 
or at least its possible effects, in view of the fact 
that no such restrictive legislation, or State regula- 





tion existed in those countries where the same or 
similar industries were carried on. The demand 
for ‘‘ Labour Legislation” is now common to all 
countries where manufacturing industries or mining 
operations, are carried on, and it is of the utmost 
importance to this country that every advance in 
such legislation should be closely watched by 
British manufacturers and others engaged in all 
kinds of industry in all parts of the United King- 
dom. The movement in favour of what is termed 
International Labour Legislation is a recognition 
on the part of the workers, as well as of employers, 
of the difliculties of standing alone in this matter, 
Every step in the direction of restrictive legisla- 
tion, or, as wehave longcalled it, ‘protective law,” 
by foreign nations, will help to equalise the condi- 
tions of competition, so that one country shall not 
be handicapped in the industrialrace by restrictions 
which are wholly absent elsewhere. 

The Foreign Office has recently issued three 
reports on the subject of labour legislation in the 
Netherlands :* 1. ‘‘On the Evidence taken at 
Rotterdam and Amsterdam by the Dutch Labour 
Commission” ; 2. ‘‘On Legislation for Protection 
of Women and Young Children employed in 
Factories, &c.’’; and, 3, ‘‘On the Effects of the 
Law of 1889 for the Protection of Women and 
Children engaged in Factory and other Work.” 
These reports to some extent indicate the con- 
ditions under which labour is carried on, as well 
as the nature of the measures for the amelioration 
of the condition of the workers. It appears that 
no great attention was ever paid to what is called 
the labour question in the Netherlands until about 
twenty years ago, for no official or Parliamentary 
cognisance was taken of it before that date. Not- 
withstanding which the Netherlands were among 
the very earliest of the competitors of England, 
first of all in maritime enterprise and in colonial 
expansion, and then, to some extent, in certain 
industrial undertakings. But we were so far ahead 
in manufacturing industry that little or no danger 
was apprehended in consequence of factory legisla- 
tion and mines regulation Acts in this country, 
even though Holland refused, or neglected to 
adopt similar measures. But the development of 
her cotton and woollen manufactures, iron indus- 
tries, and some others, rendered such legislation 
desirable, in order to equalise the conditions of 
competition, and were essential for the welfare of 
her own people. The evidence taken by the Dutch 
Labour Commission was almost wholly confined to 
dock labourers and others employed in the shipping 
trades, the building trades, the printers, and 
cabinet-makers. There is very little real organisa- 
tion in any of the trades ; the hours are long and 
irregular, the wages low ; overtime is not paid for, 
as no normal day is recognised; night work is 
common, Sunday labour frequent ; wages not 
regularly paid at fixed times; and men are dis- 
missed without notice. Since the great strike in 
1889 some improvement has been effected, both in 
wages and hours of labour, and the conditions of 
employment have been a little better, but generally 
the strike was regarded as a failure. 

As regards legislation, the protection of women 
and young persons employed in the national indus- 
tries was naturally the subject taken in hand in the 
first instance, as it was in this country in the earlier 
years of the present century. Attention being once 
directed to this aspect of the labour question, the 
interest in the subject gradually widened until the 
more general conditions under which labour was 
carried on were embraced within the category of 
subjects requiring attention. This led to the State 
Commission of inquiry similar to our Royal Com- 
mission on Labour, which was instituted to examine 
into the various phases and branches of the labour 
question, which Commission is still engaged in 
making a searching and extensive investigation into 
the subject of employment in most branches of 
industry. The initiative in this direction appears 
to have been taken by Mr. Van Houten, a Liberal 
Deputy, in 1873, who brought in a measure, in the 
Second Chamber of the States General, to prohibit 
the employment of children under twelve years 
of age. Mr. Van Houten however, felt com- 
pelled, by the exigencies of the case, to intro- 
duce an exemption as regards boys under ten 
years of age, who might be employed in fac- 
tories, provided they were not kept working more 
than six hours in any one day ; these, however, were 
* Miscellaneous Series—Numbers 20, 21, and 24, 1892 
C.—6551—11, 12, and 15, 
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noi to be allowed towork at night, between the hours 
of 8 p.m. and 6.M., and they were to attend school 
regularly for not less than three hours per day. 
Doubtless this provision was in imitation of our 
half-time system, being borrowed from the English 
Factory Acts. The measure was not passed in 
1873, but the law of September 19, 1874, was the 
outcome of that project of law. The provisions re- 
lating to compulsory school attendance were, how- 
ever, eliminated, being opposed on the grounds of 
religious instruction. By the Act of 1874 the em- 
ployment of children under twelve years of age is 
prohibited, but the prohibition does not extend to 
domestic service, nor to children employed in field 
labour. 

No further measure was introduced until 1882, 
when a Biil was brought in by the Minister of 
Justice, M. Modderman, to amend and extend the 
Act of 1874. That measure met with such scant 
support in the Committee of the Second Chamber 
that the Bill was not proceeded with. The same 
disfavour was shown to another Bill of the same 
character introduced in 1885 by the then Minister 
of Justice, Baron du Tour de Bellinchave. The 
feeling of the Chamber was obviously opposed to 
any further legislation of a tentative or partial 
character on social questions, until the whole sub- 
ject could be dealt with in a more comprehensive 
spirit. This attitude was manifest from the fact 
that a motion for a full inquiry into the working 
of the Act of 1874, was made in the Lower House, 
the eleven members supporting it being almost 
equally divided between the Liberal and Anti- 
Liberal parties. This motion was carried, and was 
agreed to by the Second Chamber on October 13, 
1886, when the Parliamentary Commission was 
chosen, consisting of five deputies of the Left and 
four of the Right. The labours of that Commission 
were cut short by the dissolution of the Chamber 
in August, 1887, but before separating the Com- 
mission drew up a report of such work as had been 
got through, and made several recommendations on 
the subject of female and child labour. A project 
of law based upon some of the recommedations was 
laid before the Chamber in December, 1887, by the 
Minister of Justice, but no reference was made in 
it to female labour. A fresh dissolution, brought 
about by the revision of the constitution, consigned 
that measure to the same fate as the two that pre- 
ceded it. The new administration, formed in 1888, 
composed of the two elements of the Conservative 

arty which carried the elections, announced their 
intention of dealing with the social question, and 
the new Minister of Justice made certain proposals 
in December, 1888, founded in part on the data 
collected during the a es, of 1886-7. From these 
proposals issued the law of May 5, 1889, with 
the view of meeting ‘‘the wishes expressed 
by the country for some solution of the social 
question.” 

The law of 1889 regulates the labour of young 
persons and of women employed in factories and 
workshops, and was, therefore, a long step in 
advance of all previous legislation. The age of 
young persons is defined to be between twelve and 
sixteen years. Labour, as defined by the law, 
means work of all kinds performed in connec- 
tion with any manufacturing mdustry ; but agri- 
cultural labour is specifically excepted. The em- 
ployment of children under the age of twelve years 
is absolutely prohibited. Certain kinds of labour, 
dangerous to life, or injurious to health, by women, 
or persons under sixteen = of age, may be for- 
bidden by the Executive, by enactment. Work for 

rotected persons may not begin before 5 a.M., nor 
™ continued later than 7 p.m., the hours not 
to exceed eleven in any one day. In certain 
specified industries some latitude is allowed, that 
is, the work might be carried on till 10 P.M., pro- 
vided the eleven hours are not exceeded. In some 
exceptional cases the governor in a province may 
extend the hours from eleven vo thirteen for a 
limited number of days in the year, or on alternate 
days. Not less than one full hour’s rest must be 
allowed between 11 a.m. and 3 p.M., such hour not 
to be spent in the factory or — when work 
is being carried on. Sunday work for protected 
persons is absolutely forbidden. Women are pro- 
hibited from working within four weeks of their 
confinement. Cards stating the age of all protected 
persons are to be given out by the burgomaster, 
which cards are to be provided whenever they 
are required, and are to be returned to the 
burgomaster when the term of employment ceases, 
together with a note stating when the employment 


began and ceased. Lists of all protected persons 
are to be hung up in the factory or workshop, 
showing hours of labour and rest, and also the 
weekly day of rest whether the Sunday or the 
Jewish Sabbath. Due notice of accidents must be 
given by the heads of factories. The penalties are 
by fine or imprisonment, the punishment to be 
doubled in either case if repeated within two 
years of the offence. Inspectors are appointed 
who have to report yearly to the Minister of 
Justice. This law came into full force on 
January 1, 1890. 

This important measure was under discussion in 
the Chamber for three weeks, and was finally 
carried with only one single dissentient voice, and 
strange to say that was of the well-known socialist 
leader, M. Domela Nieuwenhuis. Amendments 
were pony resisted on the ground of inade- 
quate knowledge as to the cases proposed to be 
dealt with. The enactment of the law was fol- 
lowed by the appointment of the Labour Com- 
mission in January, 1890, to investigate the condi- 
tions of labour not only in manfucturing industries, 
but in all manual labour trades, including transport, 
fisheries, the peat industry, &c. The questions of 
accidents, pension funds, workmen’s dwellings, 
wages, &c., are all relegated to the Commission, 
whose powers are prolonged by subsequent Acts to 
the first day of October next. Special inquiries 
were instituted by two distinguished engineers into 
the condition of factories and workshops worked by 
steam where ten or more persons were employed. 
And a royal decree was issued on July 15, 1891, 
enacting that precautions should be taken in cases 
where the lives or health of the workers 
were endangered by the employment, even to 
the extent of absolutely forbidding any such em- 
ployment if thought to be necessary. The 
Committee who drafted that decree made them- 
selves fully acquainted with the legislation of 
England, France, Germany, and Switzerland, so that 
the experience of other industrial countries should 
guide them in framing such a decree. It deals with 
machinery, sanitation, and ventilation, mines, 
chemical works, noxious vapours or dust, &c. 
Boys under 16 years of age may not work in mines, 
or act as enginemen or stokers, except under 
efficient supervision. Women and young persons 
may not work underground. The employment of 
young persons is also forbidden at dangerous gym- 
nastic or acrobatic exercises. Considering the 
short time during which the movement for such 
legislation has been advocated, the measures al- 
ready in force are extensive and stringent ; but the 
provisions are neither so complete nor effectual as 
those in force in this country. In one or two par- 
ticulars they go beyond. It is, however, satisfac- 
tory to find that the Netherlands Government are 
prepared to march fully abreast, as far as possible, 
with Great Britain in protective legislation in so 
far as women and children are concerned. 





FIELD HOWITZERS AND MORTARS. 

THE mortar was a familiar weapon in the days of 
the Crimean War, and we all remember at that time 
how the most graphic picture in the Illustrated 
London News used so often to depict an enormous 
spherical shell bursting in the midst of a knot of 
soldiers or sailors, who were rushing in all direc- 
tions, or falling flat on their faces to escape the flying 
langridge. Then rifled cannon came in with in- 
creased range and it seemed for a time as if the 
days of high angle fire were passed for ever. The 
fashions in warfare are, however, like some other 
fashions ; the old becomes new and things that 
were looked on as dead and forgotten are once 
more revived. So it is that among artillerists the 
most fashionable thing of the hour is the howitzer 
or mortar, for now-a-days it is hard to tell where 
the line of demarcation is drawn. As a means of 
attack on war vessels the advantages of high angle 
fire have been for some time evident. The im- 
provements in these weapons, their charges and 
“prea have resulted in remarkable accuracy 

ing obtained ; and it is a tempting thing to try 
to put a shell through the thin horizontal armour, 
striking it almost normal to its surface, rather than 
to batter away at the thick side armour. This means 
of offence has, however, been confined to attacks 
from the shore, for we have not heard that any 
nation has contemplated including mortars or 
howitzers as a part of a ship’s armament. The 
soldiers, however, have a mobile force of high angle 





fire ; the Russians and Swiss including it as a part 


of their field batteries. Ina paper recently read 
before the Royal United Service Institution, by 
Lieut.-Col. N. L. Walford, R.A., some interest- 
ing particulars were given of the steps that had 
been taken in this direction. 

The principal causes that have led to the revival 
of the mortar, are that the flat trajectory of modern 
field guns, which, while it has increased the proba- 
bility of hitting a vertical target in the open, has 
rendered it impossible, at modern ranges, to reach 
troops standing behind cover, either natural or 
artificial, except on the condition that the cover 
can be pierced or beaten down. To this may be 
added the powerlessness of the shell of modern 
field guns against such cover as is now used, 
together with the increasing tendency to make 
use of cover, not only in the defence but in the 
attack. This, however, is not due, as is often sup- 
posed, to the inefficiency of modern shell, for great 
improvements have really been made in this direc- 
tion of late. These facts received a most striking 
illustration at Plevna, and it is this doubtless which 
has so strongly impressed the value of high angle 
fire on the Russian military mind. The reason 
that Switzerland has also taken a lead in this direc- 
tion is not far to seek. Swiss policy is one purely 
defensive, and the geographical configuration of 
the country lends itself specially well to the 
use of mortars and howitzers for this purpose. 
In old days the difference between the howitzer 
and mortar was well defined. The two pieces were 
unlike in appearance ; the howitzer varied its 
range by means of elevation, keeping always to the 
same charges, whilst the mortar was used almost 
always at one elevation and varied its range by 
means of the charge. The paper tells us, however, 
that the charge and elevation are now varied both 
in the case of the howitzer and of the mortar, 
whilst the outward appearance is generally similar. 
The author would, however, make the following 
distinction : Speaking generally we may say that a 
piece is called a howitzer when it is capable of 
firing at any elevation up to 35 deg., while it is 
called a mortar when its range of elevation extends 
over that amount. This, however, does not quite 
get over the difficulty, since the amount of elevation 
which can be given depends on the mounting, and 
a weapon may, therefore, be either a howitzer or 
mortar according to the way in which it is mounted ; 
and it may be that one piece would have both de- 
scriptions of mountings. 

Speaking of the weapon therefore as a howitzer, 
the author anticipates that the piece itself will, as 
a rule, be constructed of steel, and that the weight 
will not exceed 9 cwt. or 10 cwt., which will imply 
a length not exceeding 9 or 10 calibres. The car- 
riage has to receive a lesser shock than the gun- 
carriage, but receives it in a direction tending to 
exercise a greater strain, which at high angles of 
elevation will be little relieved by recoil. It must 
therefore be exceptionally strong. In the Russian 
carriage the bolts which connect the body with the 
axle are provided with india-rubber buffers, which, 
when the howitzer is in action, are inclined to an 
angle of 45 deg. to the horizontal. The axle is also 
supported by two props, also bedded on india-rubber 
buffers. The plate on which these props rest is 
held fast to the axle by a chain of which the length 
can be adjusted, and the whole system thus recoils 
with the gun. When the Swiss mortar is brought 
into action, small trenches are dug for the wheels, 
and the weight of the piece and carriage is allowed 
to rest on a portable bed, which is inserted 
between the wheels and has two grooves on the 
upper surface. In these grooves run two cast- 
iron rollers, acting as trucks, to carry the weight 
of the whole system. The bed weighs 3 cwt. 1 qr. 
20 1b. The charges used by the Russians for a 
full charge is 3 lb. 13 oz. ; whilst the Swiss use a 
charge of 2lb. The Russians use a common shell 
weighing about 601b., with a bursting charge of 
10 1b. The Swiss have a ring shell of 40 1b., with 
a bursting charge of 2 lb. 20z. The author is of 
opinion that the Russian shell is too heavy and that 
of the Swiss too light. In keeping with the heavy 
weight of the Russian shell there are a number of 
wagons in the battery, which at war strength con- 
sists of 36 carriages, and would occupy about 600 
yards of road. The Swiss have but six wagons, 
but their wagon teams have each to draw 46 cwt., 
and their gun teams an average of 424 cwt. as 
against 38 cwt. and 28 cwt. as the corresponding 
figures for the Russian equipment. The Swiss 
have 70 rounds per mortar and the Russians 92. 





Each equipment has a shrapnel shell, the Russian 
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weighing 68 lb., and containing 683 bullets, while 
the Swiss weighs 39 1b. and has 475 bullets. In 
neither instance is case shot included. 

Qur Indian heavy field batteries, which, as the 
author says, are not field batteries at all, but a 
hybrid between field and siege batteries, are of a 
mixed type, having four guns and two howitzers. 
This arrangement the author anticipates will soon 
give way before the opinion which is gradually 
forming, the shell power, and not gun power, is 
the most essential quality for the destruction of 
cover or of troops behind it. 

In the British service it is understood that an 
equipment of howitzers is projected, and steps have 
already been taken to put the proposal in force. 
The Germans also are moving in the same direc- 
tion if they have not already made their arrange- 
ments. Under these circumstances the paper under 
notice is additionally welcome, and affords a valu- 
able source of knowledge from which we have been 
glad to glean the above particulars. 

The following details are taken from a Table 
appended to the paper : 


Details of Field Mortar Equipment. 














— Russia. | Switzerland. 
Length of mortar .. 4 ft. 6 in. | 4ft. 1Lin. 
Material sy he Steel | Steel and bronze 
| (Steel 10 cwt. 
ewt. qr. Ib. 2 qr. 
Weight ‘a “a ts 9 0 6 Bronze 12 cwt. 
1 qr. 19 Ib. 
Weight -f Carriage. ewt. qr. Ib. 
Unpacked .. ae Pr 12 2 6 nm Ss 6 
Packed x 22 2 0 2 0 0 
Weight ef Limber. 
Unpacked  .. Ag és 8 222 7 OV 2 
Packed 15 30 14406¢«<*“ 
(12 rounds) (10 rounds) 
Weizht of Wayon. 
Unpached ¥ si is 12 00 ~~ 2 3 
Packed Pe ze a 26 10 4 2.¢@ 
(24 rounds) (60 rounds) 
Weight behind Team. , 41 7 8 
Mortar oa we en 38 («115 Pesnse 
{ 43 1 26 
Wagon ae 23 #115 46 1 27 
Ammunit ‘on. 
Weight ris ae .. Common shell Ring shell 39 Ib. 
59 Ib. 10 oz. 
Bursting charge 10 Ib. 2 Ib. 2 oz. 
Fuze .. me ia Percussion Percussion 
Shrapnel. 
Weight x ce 68 Ib. 9 oz. 39 1b. 10 oz. 
Number of bu'lets .. 683 | 475 
Bursting charg 8 lb. 70z. | 5 lb. 6 oz. 


Fuze .. aa :. Time and percus- Time and percus- 


sion 20 seconds sion 


Full charge .. 3 lb. 13 oz. 21b. 
Divided into.. 31b. and } Ib. 41b. and 4 Ib. 
Muzzle velocity . 748 foot seconds 935 foot-seconds. 
Extreme range 3500 y ds, 5000 yds, 

Rounds Carried for | 

ortar. | 

With battery ee 92 ( 552) | 70 ( 420) 
With ammuvition columns 96 ( 576) 130 ( 780) 
In pact oe ee re 24 ( 144) 100 ( 
Total rounds 212 (1272) 300 (1800) 











THE McKINLEY TARIFF. 

Tue day is past when the old Jesuitical doctrine 
of the ‘‘ end justifying the means” can be accepted. 
It is easy on given conditions to attain positively 
defined results. If a protective duty is imposed on 
imported goods sufficient in amount to raise the 
price of those goods beyond their value, relative 
to locally or home-produced articles, imports must 
decrease. Imports to the States in the past year 
increased by fully 2 millions sterling, and exceeded 
the average of the previous ten years by 26 mil- 
lions ; but it is equally true and more remarkable 
that the free imports increased nearly 24 millions 
sterling, while the total of dutiable goods imported 
decreased fully 21 millions sterling. There is cause 
and effect here, but no direct justification for the 
imposition of the tariff. The imports are 
greater ; but the revenue derived from them is 
less, because the percentage of free goods to the 
total is 48.18 per cent., against 34.27 per cent. 
in the previous year. Against this, how- 
ever, must be put whatever national wealth 
may be derived from the production at home of 
commodities formerly imported. By national 
wealth we mean that in which all participate. 
All tariffs must affect directly or indirectly the 
expenditure of the masses unless they can live 
entirely on free goods, which is improbable, so that 
wealth accruing from the operations of the tariff 
must be as widely apportioned. Now the farmer 
gets no more in direct payment for tilling his soil ; 
and it is only by increased national prosperity that 





he can profit. So also with the industrial worker, 
the latter perhaps having the extra advantage of an 
increased demand for his hire. We assume 
that the McKinley tariff will create a greater 
demand for labour—that it will retain within 
the country much of the wealth which goes 
abroad for imported goods, and thus add to the 
ability of the nation to spend more, and thus pro- 
mote national wealth. But it is necessary to con- 
sider whether this gain is, or is not, bought ata 
price which unfairly taxes the agriculturist, and 
others who cannot profit directly. 

America has great natural resources, which re- 
quire development. Encouragement is needed to 
bring out this development, for the earlier years of 
an industry are costly. Experience must be gained 
of the requirements and the most suitable plant ; 
men have to be trained, and, if induced to leave a 
field where an industry prospers for a new country, 
must be paid much higher wages, so that it is easy 
to understand why a new industrial community 
cannot compete in cost of production with an old 
and well-equipped concern managed by experienced 
men. The only point where controversy can arise 
is as to whether the natural conditions are such as 
to make the encouragement effective in rearing a 
self-supporting industry, and, again, as to whether 
the extent of that encouragement is such as not to 
materially affect the whole people. For instance, 
if the production of iron had to be unduly en- 
couraged and its sale price so materially increased 
permanently as to involve an outlay on the part of 
the user quite out of the proportion to the general 
advantage in developing an industry, then objec- 
tion might be legitimately raised. No one, for 
instance, would think of encouraging our farmers to 
grow food stuffs by the imposition of a tariff, but if 
a product could be manufactured at home at a price 
almost as low as its imported value, then it might 
be worth while to encourage the production, espe- 
cially in a new country, by handicapping the 
imported material. Of course, when the industry 
is fostered and self-supporting—able to compete 
with importers without the aid of protective tariffs 
—the principle of fair play operates in another 
direction, for if the iron producer in America is 
profiting by the necessity of the former to pay 
more for a ploughshare simply because of tariffs, 
then these must be abolished. 

A consideration of the relative costs of producing 
several materials in America, Britain, and the Con- 
tinent serves to show whether or not there is real 
justification for the McKinley tariff as a means of 
encouraging development, and whether the tariff 
should be of long duration. The details are given 
with great elaboration in a suggestive report from 
the American Department of Labour, prepared by 
Mr. Carrol D. Wright, and be it noted this report is 
quite apart from the tariff. The general results 
are of themselves interesting ; we may return on a 
subsequent occasion to the details. In arriving at 
the cost of production such items as interest, insur- 
ance, depreciation of the value of plant and 
royalties are excluded, as are also charges for the 
freight of the product to the place of free delivery, 
sothat it is the bare cost of production which is 
given. It may be stated at once that the cost is 
greater in America than in this country; but 
before striking a comparison it is well to remind 
the reader that whereas here heavy royalties have 
to be paid—in the case of coal they are given 
as 6}d. per ton—in America the land is bought up, 
and the cost as compared with the value of land 
here is almost incomparable. It will, therefore, 
be seen that America has a slight advantage. 
Again the undue fluctuations in the pig-iron warrant 
market, resulting from speculation, often affect 
British iron products. The difference in practice 
in the matter of the percentage of interest, insur- 
ance, and depreciation, probably excuses their ex- 
clusion. Taking first the case of steel ingots made 
by the Bessemer process, we find that the average 
cost per ton in seven American manufactories, 
making 429,134 tons, was about 88s., assuming the 
dollar to equal 4s. ; in three European works, making 
40,290 tons, 66s, ; andin three British establishments, 
producing 145,631 tons, 60s. The difference in 
price in the case of America is due almost entirely 
to the cost of material, so that all industries con- 
tributing to the making of steel require more or 
less encouragement. To the cost of steel we must 
add freight from the producing works to New 
York. An inquiry at one of the leading Trans- 
atlantic companies elicited this reply: ‘‘If you 
twelve months ago had a quantity of iron and steel 





to send from Liverpool to America monthly for 
twelve months, we would have undertaken to get 
it carried either from Liverpool or Glasgow to New 
York, Boston, or Baltimore at 5s. per ton, and if 
you had now a quantity to send during the ensuing 
twelve months, month by month, we would under- 
take to repeat the operation.” The cost, then, of 
British steel rails at New York, including overland 
freight on this side, would be about 70s., while in 
America the steel producer can only make them for 
88s., so that a tariff is imposed on the British or 
imported steel raising the cost price at New York 
to 107s. 6d. The European steel is in a worse posi- 
tion than the British, for not only is the net ccst 
a dearer, but the freights would probably be 
igher. 

We take next steel rails, and here difficulties 
arise owing to the standard of rails, but the com- 
piler of the report, considering the circumstances 
of the various concerns under review, places the re- 
lative figures as follows—America, 110s. ; Europe, 
84s. ; Britain, 79s. Freight and tariff added bring 
the cost of the latter to about 144s., against the 
110s. of the American producer. Now it is interest- 
ing to note that the selling price here is 85s., and 
adding to that, freights and tariff, we find the selling 
price in New York is more than the price asked 
for rails by the American makers. Steel beams, on 
the other hand, seem unnecessarily dear in the 
States, selling at 12/. 10s. a ton, whereas they may 
be bought in Germany for half that sum, and in 
Belgium for 5!. Of course the cost of production 
given above is that of a year ago. A point which 
sheds some light on the possibility of encourage- 
ment attaining the desired result is as to the 
various elements which make up the cost, in- 
cluding the winning of the raw material and work- 
ing it through its successive stages to the rails. In 
America labour takes 46s., in Britain 31s., and on 
the Continent just over 32s. Supplies and repairs 
come exactly to the same, nearly 14s. in the two 
first named, but on the Continent 11s. Transpor- 
tation bulks largely in all parts, nearly 24s. in the 
States, 17s. in Britain, and 15s. 6d. on the Continent, 
and generally 80 per cent. of the total is absorbed in 
the carriage of iron ore in all cases, The American 
makers have higher taxes to pay and give mcre to 
officials and clerks. The possibilities of America 
being able to lessen the cost of their products are 
great in view of the fact that the difference 1s largely 
due to labour charges. Time will scarcely bring a 
reduction of wages ; but experience may suggest 
means of making labour more productive. In the 
tables dealing with miscellaneous steel products 
the same idea finds support. The cost of making 
billets in the States varies from 106s. to 156s. 
The cost of material differs in each case ; but in 
some works labour is twice as costly asin others, indi- 
cating inferior plant as a consequence presumably of 
lack of experience. Lively competition will soon 
make itself felt in this respect. On the Continent 
the average price of billets is between 80s. and 82s., 
and for Britain only the price at one works is given 
at 73s. In blooms the American price averages 
about 108s., Britain 64s. The freight and duty on 
these is pretty much the same as on ingots, so that 
about 10s. must be added to the British price per ton 
for delivery at New York. In the manufacture of 
steel plates American prices are from 80 to 100 per 
cent. greater than in this country and on the Con- 
tinent, and in this connection one again notes a 
marked variation in the cost of labour in the 
States. In Britain 15 per cent. goes to labour, in 
America from 13 to 21.6 per cent. In miscel- 
laneous ironwork the difference is still more marked, 
being from 26 to 36 per cent., whereas in any 
other factory mentioned in Europe or Britain the 
highest is 13 per cent. Boiler iron plates are given 
as costing in America 135s., in Britain 100s., but 
the British establishment has a production five times 
greater than the American, 101 tons per day against 
20. It is remarkable, too, that the constructive 
materials for iron products are much cheaper per 
cent. of total cost in the States than in Europe or 
Britain. We tabulate the cost price of various 
other commodities on the next page. 

On iron structures the tariff runs up to 2/, and 
3l. a ton, so that apart altogether from freights, it 
is difficult for British or European products to 
compete. Of course in all our comparisons we have 
placed the cost of the British product at New York, 
with the American manufacture, at the works. 
The State producer is well protected, and if in a 
few years he cannot profit sufficiently by expe- 
rience gained at the expense of the State, to com- 
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Cost of Production per Ton. 
accidiniepeeicateielen aren _—____—__—_—_——— 
— | cet Europe. Britain. 
or s. d. s. d. 
Iron ore °° ee oof 6 2 4 7 2 44 
Coal, run of mine .. hal 3 0 a 47 
lee? cts ac! . | RE 9 € 7 11h 
Pig iron, run of furnace ..| 51 5* 440 _ 
o grey forge --| 54 OF 36 0 82 0 
- Bessemer os 6L 4t 47 0 41 3 
Muck bar iron 2 --| 107 44 68 34 64 7 
Finished iron a --| 1388 6 99 64 95 11 





* In the Northern States it is about 56s., and in the South, 
where raw material is close at hand, about 43s. 

t Northern States only. 
pete on his own ground with foreign producers the 
State has a right to refuse further ‘‘ encourage- 
ment.” The failure, however, is improbable. 
Indeed, looking to the vitality of American in- 
dustries and the rapidity with which they are de- 
veloped, it is possible to conceive of their reach- 
ing the full vigour of manhood before many years. 





THE ORYSTAL PALACE ELECTRIOAL 
EXHIBITION.—No. XII. 

AtTHOUGH perhaps the most interesting item in 
Messrs. Nalder’s exhibit is the potentiometer, 
which we have already described in detail, there are 
many exhibits of interest, but mainly indicating 
and measuring instruments. A convenient form 
of the Clark standard cell will be noticed, an outer 
non-conducting casing being provided, with a 
thermometer set in the air space. There are 
standacd ohms with Cambridge certificate, and 
other standards, as for example, Ayrton and 
Perry’s variable standard of self-induction, reading 
direct in millihenrys ; also standards of capacity. 
Several forms of Sir W. Thomson's quadrant 
electrometer will be noticed as examples of good 
and carefully thought-out construction, and the 
collection of typical galvanometers is specially 
interesting. The detector galvanometer, with one, 
two, or three circuits and vertical needle on 
jewelled centres, may be taken as a starting point ; 
this form, which from its simplicity of construction 
and convenience in use, holds its ground for many 
purposes, while for more delicate uses the Post 
Office form of portable astatic galvanometer work- 
ing on jewelled centres will be preferred, a slightly 
modified pattern of this being supplied with the 
portable testing sets; although ordinary suspension 
astatic galvanometers with adjustable controlling 
maguet are preferred for this use in some instances. 
Perhaps, however, the various reflecting galvano- 
meters shown will be of more immediate interest, 
these being generally arranged so that the coil 
system opens book fashion for the inspection or 
adjustment of the suspended parts, and the cases 
are arranged so as to avoid loose parts and to 
obviate the need of a screwdriver in opening the 
instrument. Among the reflecting galvanometers, 
that of the D’Arsonval form is of special value 
when an extremely dead beat instrument is re- 
quired, the coil in this case being eeprom’ bya 
flat strip of metal (preferably phosphor-bronze), 
and a spiral spring making the lower contact. As 
a typical swing instrument the bell-magnet gal- 
vanometer, or ballistic galvanometer, may be men- 
tioned, and a new pattern instrument of this class, 
includes an astatic bell magnet system, two con- 
trolling magnets, a coil opening book fashion, and 
special arrangements for high internal insulation, 
one shown being wound with a coil resistance of 
10,820 ohms. Another reflecting galvanometer 
with high insulation is made specially for testing 
insulation resistance and is wound with copper 
wire to about 350,000 ohms. In this instance the 
insulating ebonite pillars are turned with trans- 
verse grooves so as to diminish surface leakage, 
and in the two last-mentioned forms the terminal 
rods pass through air holes iu the metal casing, 
these air holes being closed by sliding ebonite 
plugs or dust guards when the instrument is not in 
use. Messrs. Nalder’s engine-room ammeters and 
voltmeters are of the type based on the mutual 
repulsion between two parallel soft-iron bars set 
axially in a solenoid. Ammeters and voltmeters 
intended for use on board ship or on electric loco- 
motives are constructed so that the repulsive 
action acts in opposition to a flat spiral spring 
(hair spring) rather than gravity, and in the case 
of the cell-testing voltmeter the arrangement is 
similar. These instruments are set to zero by a 
cam arrangement, which winds or unwinds the 





spring to a small extent. The various testing sets 
and resistance boxes for use on lighting installa- 
tions will be looked at with interest. 

Mr. Joseph Lewis shows copper tape lightning 
conductors and fittings for these, including a con- 
venient form of connector piece or link in which the 
tape end is pushed through a slot into which it just 
fits, and as this slot expands on the inside to a 
wedge-shaped cavity, the end of the tape which has 
been passed through the slot has only to be turned 
over on itself to be secure against being pulled back. 
A set-screw bearing on the looped part holds all 
firmly. 

Messrs. T. C. Allsop’s exhibit of telephones at 
stand No. 132 includes several ingenious con- 
trivances, and a novel form of microphone trans- 
mitter, which can be readily and quickly adjusted 
for detective purposes or for speech, may be 
noticed. In this form two small carbon pencils 
hang parallel with each other by a wire passing 
loosely through them at the upper ends, this 
wire being attached to a yoke near the top of 
the diaphragm. Across the diaphragm—which is 
a pinewood slab about } in. thick, and covered 
with mica on each side—is fastened a_hori- 
zontal rod of carbon against which the lower 
ends of the vertical hanging carbons rest. The 
yoke which carries the wire on which the vertical 
carbons hang, can be moved in towards the dia- 
phragm by means of a milled nut, so as to set the 
hanging carbons more out of the perpendicular, 
and make them contact more firmly against the hori- 
zontal carbon, thus fitting the transmitter especially 
for speech. When the milled nut is slacked a 
spiral spring on the other side of the yoke pushes 
the top suspension farther from the diaphragm, 
and the hanging carbons becoming nearly vertical, 
contact lightly against the horizontal carbon, and 
the transmitter becomes highly sensitive for detec- 
tive purposes. 

The extensive exhibit of the British Postal De- 
partment is one of very exceptional interest as 
including not only the telegraphic instruments and 
appliances now in use, but past forms and some his- 
torical electrical apparatus not specially telegraphic. 
The articles are displayed on four long tables or 
counters (each about 80 ft. long), these being set 
parallel to each other, so as to allow walking space 
between them. Among the instruments now in 
use will be noticed the present form of Wheat- 
stone’s A B C apparatus as employed in small post 
oftices, and as provided by the postal authorities 
to many private wire customers. The single- 
needle telegraph and the simple Morse sounder 
illustrate the least complex of the receiving devices, 
while duplex and quadruplex sounders, Wheat- 
stone’s automatic apparatus, and the rotating arm 
multiplex system show some of the modern means of 
rapid telegraphic dispatch. Examples of batteries, 
measuring instruments, insulators, cables, line- 
man’s tools, and various materials are included in 
this section. There is also the telegraph pole 
which was excavated to a depth of some inches 
by a woodpecker who appears to have been deceived 
by the humming of the wind acting on the wires, 
and to have been searching for a supposed insect. 

In the historical collection one of the specially 
interesting exhibits is Little’s magneto-electric 
machine of 1852, standing on a wooden base 
15 in. square and bearing a brass tablet inscribed, 
‘* Little’s Continuous Current Magneto-Electric 
Battery, London, April, 1852.” In this machine 
we have an armature similar in external appear- 
ance to the Niaudet armature of 1872; that is to 
say, anumber of wire-wound iron bars arranged 
like the staves of a barrel around the axis of rota- 
tion, two end discs serving to hold all together. 
In the case of Mr. Little’s machine, as now to be 
seen at the Crystal Palace, the end plates of the 
armature are two zinc discs 8} in. in diameter, and 
the cores of the six wire-wound iron bars pass just 
through these discs, When the axis is rotated, 
the wound bars come in succession into the magnetic 
field, this field being obtained by a magnetic 
battery consisting of twelve horseshoe magnets 
standing with the gap upwards, and provided with 
soft iron pole-pieces. 

On the spindle, at one end of the armature, is a 
commutator similar to that used by Gramme, and 
a second commutator of the same kind has 
evidently been at the other end of the armature. 
Unfortunately, the connections are disordered and 
broken, but it seems to us probable that the coils 
of the armature were not arranged in a closed system 
as in the Gramme or the Niaudet armature, but 


rather as a series of open circuits brought succes- 
sively into the magnetic field, as in the armature 
ofthe Brush machine. Indeed, it appears as if the 
terminals of each coil were connected, one with a 
strip on each commutator, so that the two com- 
mutator strips and the corresponding wire-wound 
iron bar would form a separate system parallel to 
the axis of rotation, and the six systems of this 
sort would contact in succession against two upright 
wires with flattened ends, which act as brushes. 
It is very interesting to find a machine dating back 
as far as 1852, which must have given a practically 
continuous current, and, moreover, a machine so 
near in conception to modern forms. 

In looking over the early telegraphic instru- 
ments—especially the polarised relays and A BC 
instruments—all of which are admirably displayed, 
and in most cases accompanied by concise printed 
descriptions, it is impossible not to be struck by 
the number of contrivances commonly considered 
new which are embodied in apparatus made in the 
early days of industrial electricity. 

Altogether the historical collection in the hands 
of the postal authorities is one of which the nation 
may be proud to own, and which we may, perhaps, 
hope will some day be enriched by many additions, 
and installed in a permanent museum in connec- 
tion with the department. 

At the Crystal Palace the civility of the postal 
oflicers in charge, and their willingness to assist 
interested persons in detailed examination, is very 
noticeable ; but the exhibits seem to require some 
further protection from damage by those visitors 
who without taking intelligent interest, have a 
sort of morbid desire to touch and meddle with 
delicate apparatus. Loose wire ends seem to have 
special attraction for persons of this class, and it is 
sad to see so many pieces of apparatus with wires 
broken off close to the coils; the ends in some 
cases being altogether inaccessible. Perhaps in a 
case of an exhibition of this sort the not uncommon 
laboratory expedient of connecting the apparatus to 
one terminal of a source of alternating current in a 
metal covering on the floor to the other terminal, 
might be useful as a protection to the exhibits. 





NOTES. 
SHIPBUILDING In Norway. 

At the beginning of the present year there were 
in course of building forty sailing vessels and 
twenty-seven steamers in Norway. The aggregate 
tonnage of the above forty sailing vessels was about 
18,460 tons ; four of them were steel vessels with 
a tonnage of 2580 tons. They were distributed 
among the various yards in the following manner : 
Twelve at Grimstod, seven at Christiansand, five 
at Arendal, four at Toedestrand, two at Porsgrund, 
Risér, and Lillesand, and one at Froumes, Krageré, 
Stavanger, Bergen, Christiansand, and Molde. 
The aggregate tonnage of the twenty-seven steamers 
was about 8830 tons ; of these four were wooden 
steamers with an aggregate tonnage of 1740 tons. 
Of the steamers eight were in course of building at 
Bergen shipyards, five at the Nyland shipyard, 
Christiania, four at the Oker shipyard, Christiania, 
four at Drontheim, and two at Fredrikstad, Chris- 
tiansand, and Stavanger. The total of vessels in 
course of building at the beginning of the present 
year in Norway was consequently sixty-seven vessels 
with a tonnage of 27,290 tons. Most of the Nor- 
wegian shipyards have done a fair business during 
1891 and are evidently securing a greater propor- 
tion of the home orders every year. There is every 
prospect of their being kept fairly employed during 
the present year, as there still appears to be a good 
feeling for increasing tonnage in Norway. 


GAUGES OF AMERICAN RAILROADS. 

The idea has suggested itself of making an analysis 
of the gauges of American railroads, with the view 
of arriving at some idea as to the length of line 
worked under the respective gauges, and when it is 
stated that in ‘‘Poor’s Manual” forty-eight different 
gauges are noted, the difliculties, it will be under- 
stood, are great. The list starts with a length of 
63.86 miles on 2 ft. gauge, running up to 5 ft. 9 in. 
gauges with 185.28 miles. In the vicinity of 3 ft. 
there are quite a number of different gauges, differ- 
ing by half inches, and the small differences are 
even more marked in the case of the standard 
gauge. In the case of some lines where the main 
railway and branches are on different gauges, the 
exact length of each is not given ; Denver and Rio 
Grande, Louisville, New Albana and Chicago and 





Missouri, with others, are given under 4 ft. 8} in, 
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and 3 ft. gauges, the systems running to 9440.62 
miles. Making allowance for such we take the 
3 ft. to 3ft. Gin. gauge as totalling 9925 miles, 
while under 4 ft. 8 in. to 4 ft. 9 in. are 155,741 
miles. This latter makes 93.3 per cent. of the 
total, so that it may almost be concluded that 
where desirable the American railroad companies 
have adopted the standard gauge. Ofcourse some- 
thing like metre gauge, which is about 6 per cent. 
of the total, is very suitable for light traffic, and in 
Coloradoand other parts the narrower gaugehasbeen 
found convenient, especially in mountain country, 
where it lends itself to a winding pathway. There 
is a distinct movement towards uniformity, for in 
ten years the standard gauge lines from 4 ft. 8 in. 
to 4 ft. 9in, have increased from 81.1 per cent. of 
the total to 93.3 per cent., and the metre gauge 
from 5.15 to 6 per cent. This is probably sug- 
gested by the advantages of interchange of traffic. 


SENSITIVENESS OF SaFety Lamp FLAMEs To 
FrreDAmp. 

In a communication to the Royal Society, Dr. F. 
Clowes, of the Nottingham University College, 
describes a chamber he has devised for testing the 
sensitiveness of various forms of miners’ lamps. As 
is well known, when these lamps are placed in an 
atmosphere containing firedamp, and the flame 
lowered, a cap of burning firedamp can be seen 
above the flame, the height of this cap being a 
measure of the percentage of gas present. Dif- 
ferent lamps vary in sensitiveness, and to compare 
them Mr, Clowes has devised the apparatus we are 
about to describe. Stated briefly it consists of a 
large cubical wooden box into the upper part 
of which a measured volume of methane or 
firedamp can be introduced. The complete 
admixture of the air in the chamber is 
secured by swinging up and down a _ broad 
wooden flap, the area of which is nearly equal to 
the cross-section of the chainber. Two openings 
are made in the chamber, one in its roof and one 
in its bottom, both of which can be closed with a 
water seal. By opening both these orifices the air 
in the chamber can be easily replaced by swinging 
the flap up and down for a few minutes. A pane 
of glass is let into one side of the chamber through 
which the flame of the lamp inside can be viewed. 
Of the flames experimented with, that of hydrogen 
gives the best results, showing a tall cap with quite 
small percentages of firedamp, and Dr. Clowes has 
devised an attachment to an ordinary safety lamp 
to permit of the use of hydrogen for testing the 
presence of gas. The hydrogen used is supplied 
from a small steel cylinder 3 in. in diameter and 
8 in. long, weighing 41b. By means of a flexible 
tube the hydrogen can be supplied to a fine burner 
running up alongside the wick in the safety lamp, 
by the flame of which the hydrogen is lighted when 
turned on. The wick is then lowered till its flame 
is extinguished, leaving the hydrogen jet burning. 
After the test the wick on being turned up lights 
at the hydrogen jet, which is then extinguished, 
and the lamp becomes an ordinary safety lamp 
again, 


Tue Errects or a CYCLONE AT THE CHICAGO 
EXPosITIoNn. 

Among the many objections urged against 
Chicago as the site of the Columbian Exposition is 
the danger that the huge temporary buildings will 
run of being wrecked by wind storms from the 
lake. Already they have been tested by a small 
cyclone, which occurred on the 3rd inst., and have 
come through the ordeal so well that there need 
be little apprehension for the future. Although 
the path of the storm was very narrow, yet its 
intensity was enormous, and in one case it com- 
pletely levelled an unfinished pumping station of 
brick and stone, standing 50 ft. high. This struc- 
ture was caught at a stage in which it has but little 
power of resistance, and consequently it fell. The 
Illinois building fared better, although it was ex- 
posed to the full power of the blast. Timbers and 
bricks were hurled in all directions; the derrick 
on the tower, 137 ft. high, was swept away, 
but the steel trusses stood, although they were 
bent and twisted. The gale came from the 
south, and ripped through the upper portion of 
the great open door at the south end of the 
building and struck the south wall of the memorial 
hall, which is of brick. The wall, containing 
72,000 bricks, collapsed into a heap. In this 
building the damage isestimated at from 15,000 dols. 
to 20,000 dols., while other damages on the ground 
bring the total to 40,000 dols. In general it 





was only those parts of buildings that were sup- 
ported by guy-ropes that gave way ; the completed 
portions stood quite firm. To illustrate the force 
of the wind we give the following quotation 
from the picturesque American reporter —- but 
we do not guarantee its accuracy: ‘‘In a capri- 
cious way the cyclone shot a 2 by 4 scantling 
at a 2 in. plank and it cut its way through 
it, leaving a mortise as clean, save for the 
splinters on the under side, as a carpenter could 
have cut it with a keen chisel. Loose boards that 
were lying about in the wings of the building, not 
50 ft. away, which were lashed down with ropes 
during the high winds of last week, were not 
moved. Splinters were stuck in the floor as 
needles might have been. One of the contractors 
was telling about nails having been drawn out of 
joists by the cyclone. ‘ And I knew,’ said another, 
‘of a man who left a twine-binder standing in a 
field in Kansas, and a cyclone coming along ran the 
machine around the field and mowed the grain.’ ”’ 
The wind smashed panes of glass in the windows 
of the Women’s Building, tossed 45 ft. of scantling 
about the Machinery Hall into the air, broke 
up immense pine balks, and in many other ways 
demonstrated its great powers. Fortunately it 
occurred in the early morning before the workmen 
had arrived. 
Frencu Roaps. 

In a paper on “‘ French Roads,” read before the 
Civil Engineers’ Club of Cleveland, Professor 
Frank H. Neff states that these roads are divided 
into three main classes : 1. National Roads (Routes 
Nationales). 2. Departmental Roads (Routes De- 
partmentales). 3. Vicinal or County Roads (Chemin 
Vicinaux). The national roads comprise those built 
principally for military purposes, the entire cost 
of construction and maintenance being borne 
by the Government. Their total length is about 
24,000 miles. The departmental roads compose 
a separate system in each department. They con- 
nect principal cities, and being designed with the 
best interests of the department in view, are 
paid for by the department as a whole. Their 
total length is also about 24,000 miles. The county 
roads since the advent of railways have, however, 
become the most important, their aggregate length 
being now about 308,000 miles, exclusive of roads 
within the limits of villages. These roads are 
built and maintained by the communes through 
which they run. The average size of a com- 
mune is about 5? square miles. The national 
roads are under the care of the Ingénieurs des 
Ponts et Chaussées. These roads in each de- 
partment are looked after by an engineer-in- 
chief appointed by the Minister of Public Works. 
In certain cases this engineer is also in charge of 
the departmental roads, and in a few cases of the 
county roads as well. He is assisted in his work by 
several ‘‘Ingénieurs Ordinaires,” who have charge 
of the work in one of the arrondissements into which 
each department is divided. Under these ingé- 
nieurs ordinaires come the ‘‘conducteurs,” or 
assistant engineers, each of whom has charge of a 
length of road varying from 25 to 50 miles in 
length. Under the conductors are the ordinary 
labourers, who are divided up in squads of five or 
six, each of which is in charge of an overseer. The 
average number of miles of road per labourer is 
from 1} to 2} miles. As now constructed in France, 
the roads consist of a macadam road bed 15 ft. to 
21 ft. wide, and 6in. thick, having a crown of J,th. 
A pathway 54 ft. to 74 ft. wide generally raised 
5 in. to 6 in. above the gutter is constructed on each 
side of the carriage-way. In cuttings the slopes 
are 45 deg. in earth and ,)j deg. in rock. The mac- 
adam road without a foundation is preferred to the 
Telford, which has been abandoned, but a binder is 
added to the broken stone after the latter has been 
thoroughly compacted. The cost of the different 
roads has averaged as follows : 

First Cost Annual Mainte- 
a nance 4 Mile. 


National roads ... 2000 46 
Departmental roads 1300 82 
County roads F 540 16 


The higher cost of the national roads is largely due 
to the fact that they were constructed for strate- 
gic purposes and traverse the roughest and most 
scantily populated districts. Their width also is 
greater. 





Turk AncHor Line.—The Anchor Line of steamers 
has established a service between New York and the 
Columbian ports, calling at Kingston, 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on April 8, 
1892, Dr. J. H. Gladstone, F.R.S., Past-President, in the 
chair, Mr. C. T. Mitchell was elected a member of the 
Society. Mr. Walter Baily, M.A., read a paper ‘‘ On the 
Construction of a Colour Map.” By the term “ colour 
map” the author meant a diagram, each point of which 
defines by its position some particular colour. Captain 
Abney had shown that all colours, except the purples, 
could be formed by adding white light to some spectrum 
colour, whilst all, except the greens, could be made to 
— white by the addition of some spectrum colour. 

here were, therefore, two ways in which colours, other 
than greens and purples, could be indicated. In one of 
these the ordinate of a point might represent the spectrum 
colour by its wave length, and the abscissa, measured to 
the right of a vertical spectrum line, the amount of white 
light to be added to the spectrum colour to produce the 
colour represented by the point. In the other the abscissa 
of a point situated on the left of the spectrum line repre- 
sents the quantity of white light produced by the addi- 
tion of the spectrum colour to the colour indicated by the 


int, 

Regarding the spectrum colours, as formed by mixing 
three primary colours (red, green, and violet) in varying 
proportions, three curves were drawn to the left of the 
spectrum line, whose abscissa represented respectively the 
proportions of the three primary colours present in the 
corresponding spectrum colour. Horizontal distances 
from any point to these curves show the proportions in 
which the primary colours are to be mixed to produce the 
particular colour defined by that point. For points 
icawann the curves the horizontal distances are not mea- 
sured all in one direction, and therefore indicate abnormal 
or imaginary colours. The principle of the map was further 
illustrated by a sort of colour staff, consisting of three hori- 
zontal lines representing the three primary colour sensa- 
tions, of such luminosities that equal lengths of the 
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three lines indicate [white light. If points R, G, 
V be taken in these lines, then a cross-line A will cut off 
lengths A R, AG, AV, whose mixture will produce a 
certain colour. If now A be moved parallel to itself to- 
wards the right, the colour will change by the addition of 
white light ; moving A to the left means a subtraction 
of white light. When R, G, and V are properly chosen, 
a certain position S of the cross-line corresponds to a 
spectrum colour. The whole of the series of colours 
which can be obtained by adding white light to that 
spectrum colour, can then be represented by sliding A 
towards the right. Positions S' and A! give colours com- 
plementary to S and A. 

he distinguishing features of such a series of colours 
are the difference R-G and G- V, and the author calls 


the ratio R-G the ‘‘colour index.” Passing up the 
spectrum from red to violet the index, which is first large 
and positive, diminishes and becomes negative between 
yellow and blue, it then passes through infinity and be- 
comes positive and decreases to zero. 

The subject of determining the indexes of colours 
resulting from the mixture in various proportions of two 
other colours whose indexes were known, was con 
sidered, and_ diagrams showing the various curves, 
exhibited. Experimental methods of determining the 
proportions of the primary colour sensations constituting 
the spectrum tints were described. 

A visitor inquired how the author’s system provided 
for the class of colours outside the red and violet. He 
also designed a definition of ‘‘ white light.” He himself 
had never been able to produce pure white by mixture of 
colours, for a reddish violet generally resulted. On the 
other hand, he found it anal to match any other colour 
by mixture. 

Professor Carey Foster thought Helmholtz was the first 
to propound the laws which the author had attributed 
to Captain Abney. He wished to know how the amounts 
of colour sensation were supposed to be measured. 
White light he considered ought to be defined as light in 
which a normal eye, not fatigued, could perceive no pre- 
ponderance of any colour. 

Mr. Blakesley said that if white light was a mixture 
and only two unknowns were necessary, then any colour 
could be produced by the mixture of two other colours. 

Dr. Sumpner pointed out that white light was by no 
means a constant colour, but depended greatly on the 
source. He thought the author’s map of a more absolute 
nature than that proposed by Maxwell. 

Dr. Hoffert inquired whether the intensities of each 
spectrum colour had been considered equal or other- 
wise taken into account, and also whether the results 
arrived at would be true for any intensities other than 
those chosen. 

Mr. Baily, in reply, said Captain Abney had found 
the light from the crater in the positive carbon of an 
electric arc to be the most constant white, and in his 
method of experimenting errors due to variations of the 
source canal. The quantity of any spectrum colour 
was defined by the breadth of ths band used, the breadth 
being measured on the scale of wave lengths. 

A paper on ‘‘A Mnemonic Table for Changing from 
Electrostatic to Practical and C.G.8. Electro-Maonetic 
Units” was read by Mr. W. Gleed, M.A. Inthe Table 
which is given below the abbreviations stat and mag are 
used to denote the electro-static and electro-magnetic 
units respectively, and v stands for 3 x 10", 
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To form the Table the numbers 9, 8, 1 in the middle of 
the second line give the value of g. The end numbers are 
duplicated, giving 99,811. Below them in the fourth line 
come the names of the practical units, the initials forming 
the word fovac. Remembering that the electro-magnetic 
units of resistance and potential were too small for prac- 
tical use, one places mag above both ohm and volt. Ohm’s 
law and definitions then show that the practical units of 
capacity, current, and quantity must less than the 
electro-magnetic unit, hence mag must be written below 
farad, ampere, and coulomb, since the practical units are 
intermediate in magnitude between stat and mag. The 
vacant spaces are then filled in by stat. The v’s in the 
bottom line are added from memory. Several examples 
showing the use of the Table are worked out in the payer 
accompanying the Table. 

A paper on *‘ The Law of Colour in Relation to Chemical 
Constitution,” by William Akroyd, was read by Mr. 
Blakesley. The author has observed that in cases of com- 

ounds having a constant radical R and a variable radical 

! the effect of an increase in the molecular weight of R! 
is to make the colour of the compound tend towards the 
red end of the colour scale, Exceptions are, however, 
noted, 
Mr. H. M. Elder questioned the author’s conclusions, 
saying that in many cases the colours tend towards blue. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly ponies of this Society was held on 
Wedaesday evening, the 20th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. C. Theodore Williams, President, in the chair. Re- 
ference was made to the death of Dr. I. W. Tripe, who 
had held the office of Council secretary for the last twenty 
years, and 4 resolution of sympathy with the family was 
passed by the meeting. Sefior R. Aguilar y Santillan, 
Sir Andrew Clark, Birt, F.R.S., Mr. F. W. Cross, 
Assoc. M. Inst. C.E., Mr. H. Hancock, M.A., Mr. W. 
B. Haberden, Dr. Hermann Weber, and Mr. E. R. Wil- 
liams were elected Fellows of the Society. The following 
papers were read : 

** Anemometer Comparisons,” by Mr. W. H. Dines, 
B.A., F.R. Met. Soc. This was areport on a valuable 
series of experiments which have been carried out at the 
request of the Council of the Society with the view of 
obtaining a direct comparison of the various anemometers 
in common use, so that some opinion might be formed 
as to which type of instrument is the nost suitable for 
general purposes. The Meteorological Council have 
defrayed the cost of the work. The anemometers, which 
were compared, were: 1. Kew pattern Robinson. 2. Self- 
adjusting helicoid. 3. Air meter. 4. Circular pressure 
plate (1 ft. in diameter), 5. A special modification of 
tube anemometer. Most of these instruments are of the 
author’s own invention, as well as the apparatus for 
obtaining automatic and simultaneous records from all 
the instruments upon the same sheet of paper. It 
appears that the factor of the Kew pattern Robinson is 
practically constant and must lie between 2.00 and 
229. The helicoid anemometer is quite independent of 
friction for all excepting light winds, and different sizes 
read alike, but it is not so simple in construction as the 
cup form. The air meter consists of a single screw blade 
formed of thin aluminium, and made as nearly as possible 
into the exact shape of a portion of a helicoid. A similar 
instrument with oe blade, and with the dial pro- 
tected from the weather, would ope! form a useful 
and correct anemometer. It would be light and offer a 
very trifling resistance to the wind. The oscillations of 
the pressure plate must have been considerably damped 
by the action of the floating weight, but as it was her 
were sufficiently violent. It seems probable that the 
remarkably high values sometimes given by the Osler 
pressure plate may be due to the inertia of the moving 
parts. The tube anemometer appears to possess numerous 
advantages. The head issimplein construction and sostrong 
tht it is practically indestructible by the most violent 
hurricane. The recording apparatus can be placed at any 
reasonable distance from the head, and the connecting 

»ipes may go round several sharp corners without harm. 

‘he power is nag 83 from the head without loss by 
friction, and hence the instrument may be made sensitive 
to very low velocities, without impairing its ability to 
resist the most severe gale. 

‘* The Hurricane over the West Indies, August 18 to 27, 
1891,” by Mr. F. Watts. The author has collected a 
number of observations on this violent hurricane, which 
on August 18 swept from the Atlantic into the Caribbean 
Sea and moved in a north-north-westerly direction over 
San Domingo, and thence northward and eastward. At 
Martinique the barometer, which at 5.30 p.m. stood at 
29.89 in , fell to 28.38 in. at 8.15 p.m. during the passing 
of the centre of the cyclone. 





NOTES FROM THE SOUTH-WEST. 
REngine-Rvom Staffs.—The Lords of the Admiralty are 
reducing engine-room complements to the extent of 
about 30 per cent. When commissioned the Calliope will 
be deprived of the services of an assistant engineer, and 


a similar change will be made in the whole of the cruisers 
of the Pallas class. The artificers of the Bellona and 
Barham, the machinery of which is now in sole charge of 
a chief engineer, have been redu from six to three, 
the difference being made good with chief stokers, In 
the Phebe, again, the number of engineer officers borne 
has been decr from four to two, and the artificers 
from nine to seven, the chief stokers being added to the 
complement. A more considerable change has been made 
in the Royal Sovereign, on board of which, notwithstand- 
ing the number of her engines, the artificers have been 
uced from 18 to 12. 


Cardiff Corporation Water Works.—The Water Works 
Committee of the Cardiff Town Council has decided to 
make arrangements for laying water mains to Whit- 
church, Llandaff Yard, and Llandaff, in view of the 
early completion of the Cantreff reservoir. The committee 
has also decided to purchase Lord Tredegar’s interest in 
the Fedw Farm, a portion of which the council requires 
for its water works at Taff Fawr Valley. 


New Ventilating Fan at Risca.—A new ventilating fan 
was inaugurated at the Risca on Saturday, and is one of 
the largest in the country. It is driven by a pair of 
engines, which have cylinders 36 in. in diameter and a 
4-ft. stroke. The propelling power is transmitted from a 
20-ft. Giving pulley to a 6-ft. pulley by means of a 40-in. 
belt. The diameter of the fan is 20ft. The fan was 
started by Miss Emily Watts, the daughter of Mr. E. H. 
Watts, of London, the managing director of the London 
and South Wales Coal Company, Limited. 


_ Sewers at Cardif.—A Local Government Board of 
inquiry was held at Cardiff to-day (Friday) with reference 
to a proposal of the Town Council to borrow 15,825. in 
order to carry out certain contemplated improvements in 
connection with the sewerage works, viz., the replacing of 
a large number of small sewers under the standard size 
(3 ft. 3 in. by 2 ft.), and the provision of manholes, venti- 
lating shafts, side entrances to sewers, &c. During the 
past few weeks the work of improving the sewers of the 
town has been rapidly proceeded with, and certain opera- 
tions at Bute town have been practically completed. 
The old drains, many of which had been laid without 
sufficient fall, have been replaced by new and larger 
sewers, upon a higher level, and various other improve- 
ments have been effected. 


Cardif.—The steam coal trade has been quiet. The 
best descriptions have made 12s. to 12s. 6d., while 
secondary — have realised 11s. 6d. to 11s. 9d. per 
ton. The demand for household coal has been pretty well 
maintained ; No. 3 Rhondda large has made 13s. to 
13s. 6d. per ton. The inquiry for patent fuel has been 
comparatively limited. Coke has shown little change; 
foundry qualities have been making 21s. to 22s., and 
furnace ditto, 13s. to 13s. 6d. per ton. 


Clevedon Pier —Certain alterations in this pier are 
making good progress. The re-decking of the pier has 
been completed, and on Monday the first pile for a new 
pier head was driven. 


Vacuum Brakcs.—An order of the Board of Trade that 
all passenger trains shall in future be provided with con- 
tinuous automatic brakes has seriously affected the Welsh 
railways. To provide these brakes, together with the 
additional signal-boxes and points which the Board of 
Trade requires, has cost the Cambrian Railway Company 
alone 40,0001. One result of the enforcement of the order 
has been a suspension of traffic on the line connecting the 
Cambrian Railway with the slate quarry district of Dinas 
Maddwy, the quarry proprietors refusing to assist the 
Cambrian Company in meeting the requirements of the 
Board of Trade. 


Lantore Tin- Plate Works.—These works have been par- 
tially closed. The reason assigned for this step is that 
changes are being made in the proprietary. 


Welsh Colliery Enterprise.—The directors of the Bwllfa 
and Merthyr Dare Steam Collieries, which was formed 
last year, have declared a dividend at the rate of 7 per 
cent. per annum upon the preference shares. No divi- 
dend is, however, proposed upon the ordinary shares. 


Drainage of Monmouth.—Mr. J. Fletcher Trew, 
of Gloucester, who was instructed by the Monmouth 
Town Council to make an inspection of the drains of that 
town, in ccnse juence of outbreaks of diphtheria and other 
diseases, h: s s2nt in the first portion of his report. Mr. 
Trew considers: 1. That the time has now arrived when 
the question of a new and complete system of sewers for 
the borough will have to be faced. 2. That no method of 
pn or partial improvement of the existing sewers 
will meet the present and future requirements of the 
town. 3. That a complete and efficient scheme should 
be prepared for dealing with the whole question, and 
that it should be so devised that any portion may be 
carried out or omitted pro tem., without rendering the re- 
mainder ineffectual. 4. That a modification of the model 
bye-laws be adopted, and power given to the proper 
officers to enforce compliance therewith where necessity for 
doing sosrises. 5, That as soon as possible a careful house- 
to-house inspection be undertaken by a qualified surveyor 
and the defects accurately recorded and dealt with as the 
bye-laws direct. 6. That the question of ultimate dis- 
posal of the sewage shall be fuily dealt with in sugges- 
tion No. 3, but so devised as to render an alternative 
possible by discharging into the river at a suitable point 
until such time as it will become absolutely necessary to 
remove the sewage altogether from the river. This sug- 
gestion is made solely on the score of cost, as the 
arrangements for the disposal of the sewage by pumping 
and purifying will be one of difficulty and great cust to 





the borough, both as to construction and maintenance. 


The provision must, however, be anticipated in any com- 
plete scheme. 

Dock Accommodation at Cardiff.—In consequence of the 
larger size of the steamers now arriving at Cardiff, the 
management of the Bute Docks has decided that increased 
loading facilities must be provided. It is accordingly 
proposed to alter tips Nos. 10 and 4 on the west side of 
the East Bute Dock from what are known as counter- 
balance tips to hydraulic tips. It is also proposed to in- 
crease their height by 10 ft. 

The “ Flamingo.” —This vessel is being converted into a 
coal hulk and will be attached to the Defiance. The 
Flamingo was built at Devonport in 1876 at a cost of about 
26,0007. for her hull and 9000/. for her machinery. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Owing to the Easter holi- 
days the customary weekly market was not held this 
week, and the absence of business renders it somewhat 
difficult to fix quotations. Very few people were on 
*Change yesterday, and only one or two lots of iron were 
disposed of, the general figure of merchants for prompt 
f.o.k. delivery of No. 3 g.m b. Cleveland pig iron being 
38s. 6d., and this price was paid. Makers, however, 
none of whom are now producing anything, were not 
inclined to sell No. 3 much under 40s., but buyers were 
not easily found. The lower qualities were steady at 
about 37s. 9d. for either No. 4 foundry or grey forge. 
Middlesbrough warrants opened 38s. 3d. and_ closed 
38s. 4d., cash buyers. In hematite pig iron there is 
nothing new, there being no iron obtainable excepting for 
jorumed delivery, and few firms will mention less than 50s 
for mixed numbers of makers’ east coast brands. 


Manufactured Iron and Steel.—There is not much doing 
in the manufactured iron and steel trades, but eee 
one or two smaller firms are getting to work again wit 
South Yorkshire coal, the North-Eastern Railway having 
so considerably reduced their rates from that district as 
to enable consumers to purchase from there. Common 
iron bars are 51. 12s. 6d. ; iron ship-plates and iron shi 
angles, 5/. 5s.; steel ship-plates, 5/. 15s.; and _ stee 
ship angles, 5/. 12s. 6d, all less the customary 24 per 
cent. discount. Heavy steel rails are 4/. net at works. 
All the foregoing quotations are for delivery after the 
termination of the Durham coal strike. Anybody requir- 
ing material delivered before that period will have to pay 
considerably higher rates. 


The Fuel Trade.—The holidays have stopped business 
very considerably, but the prevailing tendency seems to 
be to look forward to a little more activity. It is believed 
by many people that the strike in Durham will not last 
much longer, as the men’s funds are being rapidly 
exhausted. On Newcastle Exchange prices are steady 
on the basis of 11s.-f.0.b. for best Northumbrian steam 
coal. Reports have been circulated that a recommence- 
ment is about to be made at unassociated Durham 
collieries in the Auckland district, but reliable informa- 
tion is not to hand. Gas coals are scarce and steady. 
Coke is very scarce and very irregular in quotation. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Dockers and their Wages.—The Hull shipowners 
have declined to entertain the proposal of the dockers for 
the establishment of a nine-hours working day, but they 
have intimated their willingness to accept an alternative 
scheme by which the dockers would be — 6d. per hour 
instead of their present rate of so much per day. Should 
this proposal be accepted it is calculated that the dockers 
will be the gainers by 6d. per day on their present rate of 
remuneration. 


Coal and the Miners.—Though the stop-day per week 
has been pretty —— observed throughout the 
district, there is a plentiful supply of coal of every 
description and agents are competing keenly for con- 
tracts for engine fuel. It is known that slight concessions 
are being made to large consumers and the tendency of 
the coal market generally is downward. The colliers 
evince great indignation towards those who persist in 
working six days per week. Coalmasters here do not 
approve of the five days’ policy, and it may lead to some 
serious difficulties before long. Banksmen are in an 
invidious position ; Saturday is their short-hour day, but 
they have to forfeit a full day’s wages in respect of it. 
The miners are taking the matter up with a view to get 
the grievance remedied. A heavy tonnage of coke is 
being sent out of the district to the north. 


Strike in the Stove Grate Trade.—This dispute has now 
lasted over eight weeks atseveral important establishments, 
and the men still refuse either to make any concessions 
or arbitrate. Business in this department is slack, and 
there is very little best work ordered. A number of non- 
unionists are coming in from the adjacent counties and 
are accepting the terms the masters offer. This is giving 
rise to much friction, and the attitude of those who are 
“out” is very hostile. Some more extreme steps are 
threatened. In the mean time a lot of orders are being 
lost and the depression at the foundries is intensified. 


Engineering Branches.—There are serious complaints 
from some of the engineering houses, but taken all round 
there is a fair amount of work going out, particularly 
in agricultural and traction engines and machinery. For 
electrical machinery there is also an increasing call, and 
some of the leading firms are laying themselves specially 





out to secure this class of work. Abolition of overtime 
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has distributed employment over a greater number of 
hands. Atthe large establishments in Sheffield, where 
Government contracts are in hand, the mechanics appear 
to be very evenly engaged, with a prospect of regular 
work for many months to come. Orders for guns, gun 
forgings, &c., appear to be of a satisfactory character. 


The Heavy Trades.—Some good orders for railway 
material have again been secured in the district both on 
home and export account, and a busy season is looked for, 
though competition being keen, keeps prices down. 
Quotations for best qualities are 12/. 10s. per ton, and 
upwards for engine tyres, 10/. for carriage and wagon 
tyres, and 6/. 103. for axles. Bessemer and Siemens 

ents report local business as rather slow, but they are 
clearing off fair lots of guaranteed billets and slabs at 
5l. 17s. 6d. to 61. per ton for Bessemer, and 6l. 5s. to 
6l. 10s. for Siemens. There are complaints as to the 
falling off in the demand for heavy forgings for marine 
work, and this is unfortunate, but complications in the 
north have much to do with it. Armour-plate rollers 
keep their plant running full time for the present, but 
fresh contracts would welcome. The demand for 
crucible cast steel is flat, only best qualities for mining 
and tool purposes generally selling anything like freely. 
The colonies are taking a fair share, but advices from 
the United States indicate no improvement in that 
direction, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was an easier tone 
in the pig iron warrant market this day week, and values 
lost part of the previous day’sadvance. No transactions 
in Scotch iron were reported. Cleveland iron was de- 
pressed, there being a preponderance of sellers, the 
** bears” evidently having covered themselves so far for 
the holidays. Prices closed 43d. per ton down on the 
day. Hematite iron was likewise weak, and lost 4d. on 
Tuesday’s advance of 6d. A large business, however, 





was done. The closing settlement prices were — 
Scotch iron, 41s. per ton; Cleveland, 37s. 6d.; hema- 
tite iron, 46s. 104d. per ton. The tone of the 


market was decidedly firmer on Thursday, with 
a moderate amount of business done. A considerable 
amount of covering and commitments took place as a 
result of the heavy withdrawals from the warrant stores 
which were reported on Wednesday. The decline of 
prices over the smaller withdrawals on Tuesday was 
recovered. Scotch iron regained the 14d. per ton lost on 
Wednesday, Cleveland recovered 3d., and hematite iron 
recovered 64d. per ton. The settlement prices at the 
close were—Scotch iron, 41s. 14d. per ton ; Cleveland, 
37s. 9d. ; hematite iron, 47s. 44d. per ton. Friday of last 
week and Monday of this week were holidays with the 
members of the ‘‘ iron ring.” Operations were resumed 
on Tuesday forenoon, when the market reopened with 
a firm tone, but comparatively little business was 
done, only about 15,000 tons changing hands, and most 
of it being hematite iron. The sales were chiefly 
made during the forenoon meeting of the ‘‘ring.” The 
market was rather easier in the afternoon, when Scotch 
and hematite iron warrants each declined 1d. per ton, 
Cleveland remaining unchanged. At the close the 
settlement prices were: Scotch iron, 41s. 3d. per ton; 
Cleveland, 38s. ; hematite iron, 47s. 6d. per ton. There 
was a firm market this forenoon, with a further advance 
in prices. The amount of speculative business done was 
very limited, but a strengthening effect is imparted to 
the market by the continued decrease in the stocks of 
iron. About 1500 tons of Scotch warrants changed hands 
in the forenoon at 41s. 6d. per ton cash, being an advance 
of 4d. per ton. Cleveland rose 3d. per ton, and the sales 
were about 3000 tons, while hematite iron rose 4d. 
ar ton, the sales amounting to about 1000 tons. 
he afternoon market was very firm, and prices 
experienced a further advance on ‘‘bear” covering,‘ 
Cleveland being done at 38s. 6d., and hematite iron at 
48s, per ton—both cash. The settlement prices at the 
close were—Scotch iron, 41s. 6d. per ton; Cleveland 
38s. 44d. ; hematite iron, 48s. per ton. Some of the special 
brands of makers’ iron, No. 1, are as follow: Gartsherrie, 
Summerlee, and Calder, 503. per ton: Lang'oan, 51s. ; 
Coltness, 63s. 6d. ; Glengarnock (shipped at Ardrossan), 
503. 6d.; Shotts (shipped at Leith), 52s. 6d.; Carron 
(shipped at Grangemouth), 553. 6d. perton. There are77 
blast furnaces in actual operation, as compared with 52 at 
this time last year. Last week’sshipments of pig iron from 
all Scotch ports amounted to 7196 tons, against 4479 tons 
in the corresponding week of last year. They included 100 
tons for the United States, 822 tons for Canada, 345 tons 
for Australia, 460 tons for Italy, 1020 tons for Germany, 
800 tons for Russia, 380 tons for Holland, 235 tons for 
Spain and Portugal, 100 tons for China and Japan, smaller 
uantities for other countries, and 2525 tons coastwise. 
he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 477,898 tons yesterday afternoon, 
against 482,631 tons on Monday week, thus showing a 
decrease for the seven days amounting to 4733 tons. 


Scotch Coal Trade.—There is very little change notice- 
able in the condition of the Scotch coal trade. e pre- 
vailing feeling is one of dulness. Complaints are general 
as to a scarcity of wagons. Some firms are selling a con- 
siderable quantity of coals for the north of England, but 
the home consumption is slackening. Dross is more 

lentiful. Prices show scarcely any change, the rates at 

lasgow Harbour being as follow : 
—_— per Ton 
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The shipments from the Fifeshire ports have of late been 
on a very liberal scale. Over all Scotland the shipments 
for the year, up till last Saturday, showed an increase of 
about 270,000 tons in a total of rather over 1,800,000 tons. 


Steamship Contract.—Messrs. P. Henderson and Co., 
Glasgow, have placed a contract with Messrs. Dunsmuir 
and Jackson, engineers, Glasgow, for a steamer of 550 
tons dead weight which is to be built by the Ailsa Ship- 
building Company. The engines will be supplied by 
Messrs. Dunsmuir and Jackson. The vessel is for Aus- 
trian owners for passenger and cargo service, and is to 
cost about 10,000/. 


Shipbuilding Prices at Belfast and on the Clyde.—It has 
just been stated here that the contract price for two new 
steamers which Messrs. Harland and Wolff, of Belfast, are 
about to build is 85,000/. each, and that the lowest offer 
from any Clyde shipbuilding firm for the same vessels 
was 20001. more than that amount. 


Copper Ore Imports at Glasgow. —There were landed at 
Glasgow during the month of March 5462 tons of copper 
pyrites for the Tharsis Company, being an increase of 
3712 tons over the receipts for the same month last year, 
but 2561 tons less than those for March, 1890. Over the 
quarter the landings amounted to 15,554 tons, being an 
increase of 5860 tons over those for the same period last 
year, but 516 tons less than for the same quarter in 1890. 


Month. Quarter. 
Vessels, Tons. Vessels. Tons. 
1892 ... 3 5462 9 15,554 
1891 ... 1 1750 6 9,694 
1890 ... 5 8023 11 16,070 
1889 ... 2 2927 15 18,512 
1888 . 2 2611 11 14,337 


Nickel Ore Imports at Clyde.—The imports into the 
Clyde of nickel ore, which were commenced seven years 
ago with a single cargo of 700 tons, are increasing with 
rapid strides. Since the invention of combining nickel 
with steel for shipbuilding and machinery purposes, the 
Nickel Company’s small works at Kirkintilloch have 
been considerably extended. Last month 1454 tons of 
nickel ore arrived from Tchio, New Caledonia, and the 
total imports for the quarter amounted to 11,7914 tons, 
against 2217 tons for the same three months last year, 
and 2156 tons for the same quarter in 1890. The imports 
— quarter were more than the ent’re imports in 
1889. 


Extension of Waverley Station, Eainburgh: Settlement 
of a Large Claim.—For the extension of Waverley 
Station, Edinburgh, the North British Railway Company 
desired to acquire certain properties belonging to Messrs. 
Dryburg and Co., the old-established Edinburgh brewers, 
whose claim was 81,0007. The case went to arbitration, 
and within the past few days it has been settled, the 
claimants having accepted something like 35,000/. 


Rebuilding of Rutherglen Bridge.—At a meeting of the 
Lower Ward Committee of the Lanarkshire County 
Council, held yesterday, to consider the rebuilding of the 
bridge over the Clyde connecting the burgh of Glasgow 
with that of Rutherglen, it was resolved, with only one 
dissentient, that it ent be a stone structure rather than 
one of steel. It was reported that the engineers, Messrs. 
Crouch and Hogg, Glasgow, were favourable to the erec- 
tion of a stone bridge, on the grounds (1) that a stone 
bridge was superior in endurance ; (2) that the cost of 
maintenance was less than the cost of the upkeep of an 
iron or steel bridge; and (3) that its appearance was 
superior. The chairman of the meeting stated that the 
cost of a stone structure would only be 5000/. or 6000/. more 
than that ofan iron or steel bridge. On the other hand, 
a bridge of iron or steel would require to be painted and 
repaired at least every three years. The cost of the 
bridge, which is to have granite arches and facings, is 
estimated to be 62,394/. It will be borne ——— y by 
the burgh of Glasgow and the Lower Ward of Lanark- 
shire, the contributions of the Middle Ward and the 
burgh of Rutherglen being at the rate, respectively, of 
1s. 1?d., and 1s. 54d. per 1/. of rental. 


East of Scotland Engineering Association.—An ordinary 
meeting of this association was held in Edinburgh on 
Tuesday night of last week, Mr. J. Thomson, C.E., presi- 
dent, in the chair. Mr. Alexander Stewart opened a 
discussion on ‘** Portland Cement Concrete,” referring to 
the qualities and characteristics to be looked for in select- 
ing the materials to form the ingredients, and to the tests 
to which they should be subjected. Mr. F. H. Lightbody, 
surveyor, subsequently opened a discussion on ‘* Methods 
of Estimating Approximately the Cost of Buildings,” &c., 
describing in detail several of the methods usually adopted 
for the purpose. 


The New Water Supply for Edinburgh and District. 
—tThere is at present in course of preparation a report 
dealing with the whole question of the new water supply 
for Edinburgh, Leith, i The points being inquired 
into are: 1. The capacity of the existing works in average 
seasons of rainfall and in dry periods. 2. The quantity 
of water required for the present and future increasing 
population within the district ms by the Trust. 3. 
How far the present supply can be reduced by the adop- 
tion of the best practical means of checking waste, as 
recommended by the advising engineers and the Trust’s 
own engineers, and the cost to the ratepayers and owners 
of property in working out thesystem. 4. The recent report 
of the engineersof the Trust dealing with thequestion of the 
adoption of the Deacon meter system over the whole 
area of supply, and the estimated cost to owners of pro- 
perty (about 300,000/.) of replacing the existing defective 
apparatus by new apparatus on the most improved 
system. Bailie Walcot drafted the heads of the report, 
which is now being extended by Councillor Auldjo 
Jamieson, The report will afterwards be revised and 





approved by Bailie Archibald, Convener of the Works 
Committee, before being submitted to and approved by 
the Works Committee and the Trustees. The Trustees 
at their meeting last week were asked to confirm the 
report of the engineers and the Works Committee re- 
commending the resumption of boring operations at 
Posso, so as to enable the Trustees to promote a Bill in 
the next session of Parliament, as recommended by the 
advising engineers and the Trust’s own engineers. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, 12th inst., there was launched from the 
East Shipbuilding Yard of Messrs. C. S. Swan and 
Hunter, Wallsend, an express steel screw passenger 
steamer built to the order of Messrs. Huddart, Parker 
and Co., Limited, of Melbourne and Sydney, and intended 
to augment their fleet in Australasia. The vessel is 300 ft. 
long, and will be fitted with very powerful machinery by 
the Wallsend Slipway and Engineering Company, Walls- 
end. Accommodation will be provided for over 200 pas- 
sengers. The saloon is the full width of the ship, and 
over it is a grand music saloon. In a house forward is 
the smoke-room with walls of marble. The floor of this 
room, saloon, and all berths, will be laid with encaustic 
tiles. Electric light and electric bells will be supplied 
throughout. The vessel is named Tasmania. 


The new Spanish torpedo gun vessel Temerario, which 
was built at Carthagena, eel hich is sister to the Audaz 
and Nueva Espaiia, building at Caracas, and to the 
Veloz, Galicia, and Rapido, building at Terrol, has made 
on her trials 16.5 knots with natural and 20.5 knots with 
forced draught. The dimensions of each of these six 
vessels are: Length, 190 ft. 3in.; beam, 22 ft. 11 in. ; 
draught, aft, 10 ft. 4 in. ; displacement, 550 tons. There 
are two cylindrical and two locomotive boilers. With 
the two ordinary boilers 650 horse-power can ke de- 
veloped. The armament consists of two 4.7 in. Hontoria 
breechloading, four 2.2 in. (6-pounder) quick-firing, and 
one 1 in. machine gun, with two torpedo tubes. 








On Thursday, the 7th inst., the steamship Zulu, a steel 
spar-decked screw steamer, left the Cleveland dockyard 
of her builders, Sir Raylton Dixon and Co., for her 
official trial trip, which proved most satisfactory in every 
sense, a speed of over 13 knots being maintained. The 
vessel has been built for the British and Colonial Steam 
Navigation Company, Limited, of London, for their Cape 
Line, her principal dimensions being : Length over all, 
323 ft. ; beam, 40 ft. 6 in. ; and depth moulded, 28 ft. The 
engines have been fitted by Messrs Richardson and Sons, 
the cylinders being 34 in., 38 in., and 64 in. in diameter, 
by 42 in. stroke. 





On Wednesday, the 13th inst., a spar-decked steel 
screw steamer, named the Fallodon Hall, was launched 
by Sir Raylton Dixon and Co. from their Cleveland 
Dockyard, Middlesbrough. The vessel has been built to 
the order of Messrs. C. G. Dunn and Co., of Liverpool, 
and her principal dimensions are:. Length over all, 
348 ft. 3 in. ; beam, 43 ft. 6 in. ; depth moulded, 29 ft. ; 
and she has a deadweight capacity of over 5000 tons. Her 
engines will be fitted by Messrs. Blair and Co., Limited, 
Stockton, the cylinders being 25 in., 40 in., and 66 in. in 
diameter by 45 in. stroke. On Thursday, the 14th inst., 
the same builders launched from their No. 2 Dockyard a 
steel screw steamer, the Tricoupis, which has been built 
to the order of Mr. R. G. Cicellis, of Marseilles, the 
dimensions being: Length over all 305 ft. 4 in. ; beam, 
40 ft. ; depth moulded, 20 ft. 3 in., with a cargo capacity 
of 3300 tons on a very easy draught. The engines are to 
be fitted by Messrs. Blair and Co., Limited, Stockton, 
the cylinders being 22 in., 36 in., and 59 in. in diameter 
by 39 in. stroke. 


On the 14 inst. Messrs. William Simons and Co. 
launched from their yard at Renfrew the Sicily, a power- 
ful twin-screw hopper dredger which has been con- 
structed to the order of Mr. George Furness, of London. 
This vessel entered the water with all its engines and 
machinery on board complete. It is fitted with two pairs 
of compound surface condensing engines of over 5C0 indi- 
cated horse-power. After its dredging and steaming 
trials on the Clyde it will proceed to Palermo, where it 
will be employed dredging rock which has been blasted. 
This work being of a particularly difficult nature, special 
provision has been made against accidents when desde 
ing by the manner in which the upper end of the bucket 
ladder is hung to the upp°r tumbler shaft. It consists of 
a suitable arrangement of links which allows the lower 
end of the bucket girder to recoil automatically when any 
undue resistance is met with, and in this way avoid 
damage. 


Messrs. Robert Stephenson and Co., Limited, cn 
Thursday, thel 4th inst., launched from their shipyard at 
Hebburn a composite light vessel for the Honourable 
Corporation of the Trinity House, Lordon. She has 
been built from the designs of Mr. F. C. Goodall, sur- 
veyor of shipping to the Trinity House. The vessel is 
114 ft. long, 234 ft. beam, and 134 ft. deep, and has excep- 
tionally heavy scantlings. The framework is of iron, and 
the planking of teak and elm, with stem and stern-posts 
of oak. Illuminating and fog-signalling machinery of the 
most approved type, from the designs of Sir James 
Douglass, engineer to the Trinity House, will be fitted on 
board. 








America AREAS.—Montana is larger than Turkey; 
Texas is larger than the whole Austrian Empire by 
30,000 square miles; and New Mexico is larger than 
Great Britain and Ireland put together. 
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MISCELLANEA. 

THE gross receipts of the 23 principal railways of the 
United Kingdom for the week par | yy 10 amounted, 
on 16,326} miles, to 1,307,360/., and for the corresponding 
period of 1891, on 16,262 miles, to 1,327,665/., an increase 
of 641 miles, or 0.3 per cent., and a decrease of 20,2991., 
or 1.5 per cent. 


A convenient approximate rule for the deflection of a 
steel girder when fully loaded is: 
(Span in feet)? 
700 x effective depth in feet ° 
For iron the constant should be 900, 


The Union Steamship Company’s new twin-screw 
Royal Mail steamer Scot, which left Southampton on 
April 2 with the outward Cape of Good Hope and Natal 
mails, arrived at Cape Town at 3.25 a.m. on Monday, the 
18th inst., having made the fastest passage on record, 
viz., 15 days 1 hour net steaming time. The average 
speed was 16.6 knots per hour. 


Professor Liversedge, of Sydney, in a recent paper, 
states that iron rust is usually considered to be an 
hydrated sesquioxide of iron; but on examining a very 
large number of specimens of rust from many different 
jlaces and formed under a great variety of conditions, he 
ound that in almost every instance the rust contained 
more or less magnetic oxide, in fact, in some cases, the 
rust though presenting the usual rust brown colour and 
appearance, was, when powdered, wholly attracted by a 
magnet. 


M. Faure has recently invented a process of producing 
aluminium, by means of which he hopes to reduce its 
price to about 8d. or 9d. a pound. Briefly speaking his 
proposed method consists in obtaining in a cheap manner 
aluminium chloride and decomposing it electrically. 
This decomposition can be effected with a smaller poten- 
tial difference than can the fluoride now most frequently 
used for preparing aluminium by electrolysis, and at the 
same time a valuable bye-product is formed in the chlorine 
liberated. It is said, however, that there are con- 
siderable difficulties in the way of making the proposed 
process a commercial success, which it is feared may prove 
insurmountable. 


Tn connection with the Maroonah Aqueduct in Victoria 
many tests were made of cement and concrete, and a 
summary of the results obtained was given by Mr. Calder 
Oliver, M.I.C.E., in a paper recently read before the 
Royal Victorian Institute of Architects. he experi- 
ments showed that with a cement mortar of 2} sand to 1 of 
cement the adhesion to stone was only jth the cohesive 
strength of the mortar, and also that with 1 to 1 and 2 tol 
mortars the addition of each several part of stone to the 
concrete weakened it, whilst with 3 to 1 mortars the addi- 
tion of stone increased the strength. Blue stone toppings 
made a stronger mortar than sand, a mortar consisting of 
14 parts of toppings to 1 of cement, being as strong as a 
mortar composed of 7 parts sand to 1 of cement. 


Ata meeting of the Society of Civil and Mechanical 
Engineers on Wednesday, April 13, Mr. Reginald Bolton, 
vice-president, read a paper on thesubject of the ‘* Engi- 
neering Exchange.” In this paper the author spoke 
of the close connection existing between the consult- 
ing and mercantile branches of the profession, and stated 
that an engineering exchange would greatly facilitate 
business by rendering it more easy for buyer and seller 
tocome together. In the discussion which followed the 
reading of the paper Mr. Bolton’s views were corroborated 
by several speakers, one of whom stated that he had spent 
several weeks in travelling in arranging for the purchase 
of 30,0002. worth of railroad material, which could have 
been avoided had the Engineering Exchange been then in 
existence, 

Some large blasts of rock have been made to provide 

material for the new harbour of refuge at Brest, as much 
as 100,000 cubic yards of work being thrown out at one 
time. For such work the contractors, Messrs. Beynel and 
Tessier, consider that when a mine is to have only one 
chamber for the explosive, and the rock is to be cut per- 
wenene gen or obliquely to the cleavage, the distance 
vetween the centre of the chamber and the face of the 
mass to be removed should at least equal the thickness 
of rock above this centre. When the cleavage is parallel 
to the face of the quarry the ratio of base to height may 
bo as 3 to 4. When the mine hasseveral powder chambers 
the distance between them should be practically equal to 
the thickness of rock above them. 


A meeting of the Institute of Marine Engineers was 
held in the new premises of the Institute, at 58, Romford- 
road, Stratford, on Tuesday evening, April 12, when a 
paper on the ‘*Mining and Manufacturing of Asbestos,” 
by Mr. J. P. Fisher, was read. The chair was occupied by 
Mr. F. W. Wymer, vice-president. Prefacing his paper 
by a brief reference to the early d scovery and uses of 
asbestos, Mr. Fisher gave a most interesting description 
of the country surrounding the districts in Italy in which 
asbestos is found and worked. The credit of introducing 
asbestos for commercial and practical purposes in this 
country was said to be due to the enterprise of Mr. 
William McLellan, Glasgow. The machinery and plant 
used in the manufacture of asbestos were referred to, and 
the various stages described also, 


The White Star liner Teutonic, which left Sandy Hook 
at 7.50 p.m. on the 13th inst., arrived of Roche's Point, 
Queenstown, about midnight on Monday night, having 
thus made the passage of 2900 miles in the extraordinarily 
fast time of 5 days 23 hours 29 minutes. The speed of the 
Teutonic averaged from 20 to 21 knots per hour through- 
out the whole voyage, and so the record is again broken. 


Deflection in inches = 


The following are the daily runs, which are remarkable 
for their uniformity: From 7.50 p.m on the 13th to noon 
on the 14th, 312 miles; to noon on the 15th, 450 miles ; 
to noon on the 16th, 470 miles ; to noon on the 17th, the 
same; tonoon on the 18th, 481 miles; to noon on the 
19th, 472 miles; and from noon to midnight on the 19th, 
245 miles. 

An inquiry was held on Tuesday last, the 19th inst., 
by Mr. Arnold Taylor, Inspector of the Local Govern- 
ment Board, at the Town Hall, Worthing, when the 
scheme for providing sea defences for the frontage of 
Lancing was considered. Mr. R. F. Grantham, M. Inst. 
C.E., F.G.S., explained the plans and estimates and 
the features of the P orrgee system of groynes. The 
system, when carried out, will form, together with the 
series of groynes erected some years ago to the eastward 
of Lancing, a complete defence for a length of frontage 
of two miles. The groynes are generally 300 ft. long, 
and are placed at from 400 ft. to 500 ft. apart. It is 
claimed br this system that it is the most economical 
form of defence in such situations, costing about 12s. per 
lineal foot of frontage. The inspector determined to 
recommend sanction for a loan for the purpose. 


In a recent lecture at the Royal Institution on 
‘*Electric Motors, Meters, and Money Matters,” Professor 
Ayrton referred to the question of heating by electricity, 
stating that at first sight it would seem that it could not 
possibly be economical to use the current for heating 
purposes, as the amount of energy contained in a Board 
of Trade unit costing 7d. or 8d. could be obtained by 
burning about }d. worth of coal. On the other hand, 
however, the electrically generated heat could be applied 
just where it was wanted with a minimum of waste. 
Experiments made by his students and those of Pro- 
fessor Perry showed that it cost about 2d. an hour to 
maintain an ordinary flat-iron at the proper temperature 
by a zigzag of insulated wire embedded in it. A frying- 
pan constructed on the same principle was raised to a 
temperature sufficient to frizzle butter by an expenditure 
of 6.84 watt hours, which, at 7d. per Board of Trade 
unit, would cost about }d- An omelette could be made 
in this frying-pan in about 14 minutes at about the same 
cost. 

The last ordinary meeting of the present session of the 

Newecastle-on-Tyne Association of Students of the Insti- 
tution of Civil Engineers was held at the Durham 
Yollege of Science on Wednesday, April 13, when Mr. J. 
Watt Sandeman, M.Inst.C.E., read a paper on ‘‘ A Canal 
from the Tyne to the Solway.” The author stated that 
some years ago he had prepared plans and estimates for 
this undertaking. The first scheme examined was one 
for a cutting from end to end, with locks at the ex- 
tremities only. At places this cutting would have been 
440 ft. deep, and the cost of the scheme would have been 
43,000,000/. By adopting two parallel tunnels, fourteen 
miles in length, this estimate could have been reduced 
to about 36,000,000/. In illustration of his paper the 
author showed sections and profiles of the proposed 
route, and drawings of the proposed locks. A discussion 
followed the reading of the paper, after which it was 
announced that arrangements had been made for a visit 
to the works of the River Tyne Commission on Saturday, 
April 23, the members to meet at the swing bridge at 
12.30 p.m. 

The Vossische Zeitung publishes an analysis of the 
North German Lloyd’s balance sheet for 1891. The 
figures present very unfavourable results, though the 
total loss of 2,106,000 m. is less than last year, when it 
reached 2,762,000m. The prospects, however, are dis- 
heartening. The total loss up to date has been 
9,317,485 m. But for the Government subsidy matters 
would be worse. (The company has received in the shape 
of subsidy up to date 24,200,000 m., so that in reality the 
total loss amounts to upwards of 334 million marks. 
At this rate, if affairs do not improve, by the termi- 
nation of the fifteen years’ contract 100 millions of 
German money will have been poured into the sea, 
The Vossische Zeitung does not deny that indirect 
advantages accrue to the country from subsidising the 
North German Lloyd, but it considers that the money 
might be better spent at home in the improvement of 
internal communications, and especially of canals. With 
the experience now gained no Government would ever 
sanction such a subsidy, and if the contract were to 
expire now it would not be renewed, but the Govern- 
ment and the parties interested refuse to acknowledge 
the error and persist in carrying it out to the bitter end, 


In a paper on the ‘‘ Manufacture and use of Alumi- 
nium,” read before the Franklin Institute by Mr. A. E. 
Hunt, C.E., president of the Pittsburgh Reduction Com- 
pany, the following Table is given of the physical contents 
of commercially pure aluminium : 

Tension, Ultimate Reduction 
Elastic Limit. Strength. of Area. 
lb. persq.in. Ib. persq.in. per cent. 
Castings ... 5000 5, 10 
Sheet ... 12,000 24,000 25 


{16,000 30,000 
Wire to to 40 
\ 30,000 65,000 
Bars ... 10,000 23,000 20 


Compression elastic limit in lb. per square ineh in cylin- 
ders of two diameters long = 3500 lb. Ultimate strength 
in compression of such cylinders = 12,000 lb. per square 
inch. Elastic modulus of cast aluminium is about 
11,000,000 lb., and of forged aluminium, 15,000,000 Ib. 
The maximum shearing stress of the metal in castings is 
about 12,000 lb. per square inch, and in forgings 16,000 Ib. 
per square inch. Alloyed with a small percentage of 
titanium, the metal can be drawn into wire showing an 


weight for weight an electric conductivity 70 per cent. 
greater than that of copper. 


In an article in a recent number of the (New York) 
Engincering Magazine Mr. J. 8. Coleman describes the 
process of track laying on the Texas and Pacific Railway, 
where as much as 3 miles of track were laid in one day, 
which is stated to be a record performance for a single 
force of tracklayers working from one end, The main 
difficulty in such performances is said to be the supply of 
the material. In this instance the sleepers had to be 
transported a distance of nearly 800 miles, and delays were 
therefore frequent, consequently reducing the rate of 

rogress considerably. The arrangement of forces for 
Ta ing was as follows: A tie squad in advance of all 
Ghats who laid the ties. These ties were loaded in 
wagons and hauled by teams along the road bed, and set 
and s under the care of the engineer who accom- 
panied thesquad. In the most rapid work this gang num- 
ered 125. Behind the tiesetters andspacers came the iron 
gang who brought with them the truck into which the rails 
were loaded, as theyad vanced the rails were taken out of the 
car by twos and dropped into place on the ties. _The ends 
were then brought snug with the lastrails laid and placed at 
theproper gauge. The car wasthenadvanced over theserails 
and the process repeated till it was empty, when it was tipped 
off the line to make way for a second truck and gang, who 
continued the work. Close behind this gang came the 
** strappers” who make the joints between the rails, and 
the first spikers who simply spiked the centres and ends 
of the rails to the ties, which held them securely enough 
for the loaded iron trucks to pass overthem. These were 
followed by themain forceof spikers who finished the work, 
so that thematerial trainscould deliver the ties and rails as 
near the working point as possible. The ‘‘ lining,” ‘‘ sur- 
facing,” and ‘‘black filling” was done by three separate 
squads of men in the order named, who left the work 
ready for inspection. 








FOREIGN AND COLONIAL NOTES. 

Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company proposes to build a double track grain line 
between Winnipeg and Fort William. A steamship line 
between Quebec and Liverpool will be in operation before 
the opening of the Chicago Exhibition. The Canadian 
Government will give a large subsidy in aid of the under- 
taking. 

Cape Horn v. Chicago.—Wheat growers in the State of 
Washingtou find it cheaper to send their crops round Cape 
Horn than vid Chicago. Asa result of this, Washington 
farmers are getting more for their products than Minnesota 
can obtain for theirs. 


Belgian Briquettes.—The aggregate exports of briquettes 
from Belgium in the first eleven months of last year were 
328,566 tons, as compared with 285,307 tons in the cor- 
responding period of 1890, and 294,036 tons in the cor- 
responding period of 1889. In these totals the exports to 
France figured for 173,268, 181,116, and 137,178 tons re- 
spectively, 

Pneumatic Postal Tubes.—A Bill now pending in the 
United States Congress proposes an appropriation of 
200,000/. for the establishment and maintenance of 
pneumatic postal tubes in New York and other American 
cities. 


French Railway Trajlic.—The revenue of the six great 
French railway companies increased last year as follows: 
Paris, Lyons, and Mediterranean, 552,585/. ; Western of 
France, 232,985/.; Eastern of France, 154,473/.; Nor- 
thern of France, 69,920/.; Orleans, 196,880/.; and 
Southern of France, 32,726/. 


The Austrian Lloyd’s.—The revenue of this company 
for the first eleven months of last year amounted to 
706,8881., showing a falling off of 21,769/. as compared with 
oy" aes collection in the corresponding period 
oO i 


Russian Petroleum.—In 1890 Russia forwarded 
37,500,000 gallons of petroleum to Great Britain, 
33,000,000 gallons to India, 30,000,000 gallons to Austria 
and Hungary, 22,500,000 gallons to Turkey, 18,000,000 
gallons to Belgium, 13,000,000 gallons to Java, 12,500,000 
gallons to Italy, and 12,500,000 gallons to France. The 
aggregate exports of the year were 218,881,225 gallons. 


The World’s Population.—The latest estimate of the 
population of the world results in an aggregate of 
1,479,729,400. This total was made up as follows: 
Kurope, 357,379,000; Asia, 825,954,000 ; — Africa, 
163,953,000; North and South America, 121,713,000; 
Australia, 3,230,000; Oceania, 7,420,000; the Polar re- 
gions, 80,400. The compilation is the work of a German 
statist. 


Batoum.—The Russian Government has ordered all 
proprietors of petroleum tanks at Batoum to transfer 
their establishments to Poti. The Russian authorities 
intend to enlarge the port of Batoum so as to make it 
more available for national purposes. 





CATALOGUE.—Messrs. John Kirkaldy, Limited, of 40, 
West India Dock-road, London, have issued a new illus- 
trated catalogue of their well-known Compactum feed- 
water heaters and distillers. In addition to the portion 
in which the evaporators and distillers are very clearly 
described, the volume contains a large number Of tables 
and other notes useful to marine engineers, and for facili- 
tating reference to these a copious index is_ provided. 
The get-up of the volume leaves little to be desired. It is 
printed on highly-glazed paper, and the numerous en- 
gravings are well executed. Being strongly bound in 
cloth, it is well adapted as a yade mecum for the maring 








Light to fresh breezes were experienced all the way. 





ultimate strength of 80,000 lb, per square inch, and 
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PASSENGER LOCOMOTIVE FOR EASTERN OF FRANCE RAILWAY. 
CHEF DU MATERIEL ET DE LA TRACTION. 
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On the present page we conclude 
of the express locomotive for the E 
Railway, commenced on our two-page plate of 
25. Figs. 1 and 2 are on that plate, Figs. 3 and 5 
page 430, Figs. 5 and 6 on page 438, and 
on the present page. 
engine is given on pa 


the remainder ing wheels, 
A perspective view of the| 


e perspective view it will 
noted that the cylinders are fitted near the cen ‘ 
of the engine, and that there are no heavy over-| men using crowbars. H ; d 
portions at either end, an arrangement advisable to increase their resistance by loading them 
which is believed to conduce to smooth runnin 


The objects in adopting the bogie were twofol 











our illustrations |In the first place, it has advantages in taking the 
astern of France|engine round curves, but at the same time a con- 
March | siderable proportion of the whole weight of the locomo- 
on | tive is thus brought on to the rails in advanceof the driv- 


a point to which M. Salomon attributes 
much importance. He remarks that the resistance of 
the rails to displacement depends only on the friction 


be | of the ties on the ballast, which is so small when the 
tre rails are unloaded that they can easily be shifted by 


Hence he considers that it is 


in advance of the driving wheels. In reference to 
these views it may, however, be well to remind our 





readers that Mr. Stroudley’s most successful engines 
on the London, Brighton, and South Coast line had 
drivers as the leading wheels. 

By placing the cylinders near the centre of the 
engine it is claimed that the varying vertical reaction 
of the crosshead in its guides, due to the obliquity of 
the crank-rod, has less effect, and the engine runs 
more smoothly. M. Salomon determined not to adopt 
the compound system for his new engines in spite of 
its economy in fuel, because he considered that it was 
important to keep down the number of working parts 
of the engine, and, moreover, he believed that for 
express engines much of the economy of fuel realised 
by compounding was lost in an increased cost of lubri- 
cation and maintenance. 

In adopting Mr. Flaman’s double boiler, he was 
influenced by the fact that but little is gained by 
increasing the length of the tubes of a locomotive, and, 
indeed, beyond a certain point actual loss in evapora- 
tive power may result from the friction in the long 
tubes reducing the effective draught. On the other 
hand, the number of tubes in a locomotive of the ordi- 
nary construction is limited by the diameter of the 
barrel, which cannot, in his opinion, be increased 
in the case of express engines to more than about 
51 in., owing to its having to fit between the large 
driving wheels. The plan, therefore, has been 
adopted of using two barrels, one above the other, 
the lower being filled with tubes and the upper 
serving as steam space, large passage ways being 
provided between the two. As a consequence of 
this arrangement the firebox is increased in height, 
in the present instance to 6 ft. 34 in., giving a greater 
space for the combustion of the furnace gases. 
It has a corrugated roof which reduces the amount of 
staying required. The grate area is large, 26 square 
feet, as the fuel to be used consists of 80 per cent. of 
slack and 20 per cent. of briquettes. A water bridge 
of the Ten Brinck type is fitted inside the furnace, 
the total heating surface of which is then : 
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sq. ft. 

Firebox surface... x she RE 146.6 
Water bridge surface str o 24.2 
Total oe “se 170.8 


The boiler, which has been designed for a pressure 
of 170 1b. per square inch, contains 323 tubes of 
1.57 in. external diameter and 14 ft. 14 in. long 
between tubeplates. The heating surface in tubes is 
1770 square feet, making with the firebox surface a 
total of 1940.8 square feet. The area through the 
tubes is 3.41 square feet. Comparing these figures 
with those of the engines which these replace, it 
appears that the heating surface has been increased 
544 per cent. and the tube area by 17 per cent. The 
amount of water contained in the boiler has been con- 
siderably increased, the total capacity of the new 
engines being 280.45 cubic feet, of which 63.25 cubic 
feet are steam space. The material used for the shells 
has been open-hearth steel, and great care was taken 
to fatigue the metal as little as possible during con- 
struction. The front plate of the external firebox and 
the steamways between the upper and lower shells 
are, however, of wrought iron, the former for the very 
reasons which would have led to the use of steel in 
English practice, viz., its complicated form, which it 
was a would lead to difficulty in annealing the 
plate, and the latter because it was intended to weld 
them. The frames are built of 26-ton steel plates 
1,18 in, thick. They are very firmly stayed together by 
steel diaphragms on each side of the firebox, and by 
girders between the cylinders, and also further 
forward for the bogie attachment, A thick plate 
riveted over these girders and the frames gives the 
necessary strength against racking strains. 

The driving wheels are four-coupled, 6.85 ft. in dia- 
meter over treads. The axles of these wheels are 
spaced 9.84 ft. centre to centre, and the total length 
of wheel base between the leading bogie wheel and the 
rear driver is 24.44 ft. The bogie wheels are 3.54 ft. 
in diameter, and are spaced 6.23 ft. apart. The truck 
is arranged to permit a lateral displacement of 1j in. 
on either side of its mean postion, springs being used 
for controlling this. 

The cylinders, which, as already stated, are mounted 
near the centre of the frames, are 19.68 in, in diameter 
by 25.98 in. stroke. The reversing gear is of the 
Stephenson type with outside eccentrics, The con- 
necting-rods are 9.285 ft. long, and of I section. They 
work the rear pair of drivers, those in front being 
driven by coupling-rods. The mean tractive power 
the new engines are capable of exerting is 13,450 lb., 
and as the weight on the coupled wheels is 32.22 tons, 
the ratio of the tractive force to adhesion is about as 
1: 5.37. The special fittings of the engine include 
steam sanding apparatus, and a pump and reservoir 
for the Westinghouse brake, 

The following figures show the weight and its distri- 
bution on the wheels: 


Tons. 

Weight empty _... _ ‘i v 49.09 
+» | in working order... is ae 54.95 

»» On bogie ... cis < os 22.73 

si »» leading driver Ses Sas 16.22 

cs », rear drivers... ng nh 16.00 


The tenders for these engines are designed to carry 
5 tons of coal and 4405 gallons of water. They run on 
three pairs of wheels, and weigh about 18 tons empty 
and 43 tons with all on. 

ae ee trials of the engines have not yet been 
made, but the preliminary runs show that trains of 
600 tons can be drawn up long 8 per cent. grades at a 
speed of 124 miles an hour. "Trains of from 210 to 220 
tons can be drawn at an average speed of 47} miles an 
hour, and light trains at 140 tons can be drawn ata 
mean speed of 56 miles an hour. We have illustrated 
this engine somewhat fully, as the type is new, and 
the results obtained are, therefore, of considerable in- 
terest. 





INDUSTRIAL NOTES. 

Tue Labour Correspondent to the Board of Trade 
reports that the labour market still remains much dis- 
turbed by strikes, although during the past month the 
number of new strikes recorded was less than it had 
been for a long time, the total being only 39 as against 
48 in the previous month. But this statement does 
not convey the whole truth tc the general reader, 
inasmuch as strikes proceeding, which were com- 
menced in the previous month, are not included. 
The Labour Correspondent goes on to say : ‘* Nor with 
one exception are these new strikes of much numerical 
importance, only sinall numbers of workmen being 
concerned in most of them. The dispute specially 
excepted is that of the Durham minersagainst a reduc- 
tion in wages. This strike in itself affects directly 
some 90,000 men, but as the neighbouring iron-produc- 
ing districts are dependent upon the Durham coal- 
fields for their supplies of coal and coke, a large and 
gradually increasing number of workmen in other 
branches of industry are being thrown out of work 
indirectly by this unfortunate stoppage.” The strike 


new cause of disturbance has arisen. 
exceptions the decline in trade is general. In the 19 


members, of whom 14,446 were unemployed, or 5.7 per 


1891, only 2.8 per cent., now the proportion is 5.7 


the year when trade usually shows improvement. 


the funds of 208, notwithstanding the strike of engi- 
neers on the north-east coast, and the strike of 
Durham miners. The decrease, however, is mainly 
due to the decrease of members on the sick list; 
still fewer by 54 are recorded as being on out-of-work 
benefit. Mr. Robert Knight, the able secretary of 
the union, having been attacked somewhat severely 
and unnecessarily over the engineers’ strike at New- 
castle, the report refers to the matter in dispute in 
the following strong terms: ‘‘ The trade unionists 
of the north of England are noted for their fighting 
qualities. We used to fight some years ago with 
employers, but never unless there was something to 
fight for. But now, those that cannot find an em- 
ployer to fight, have recently turned their attention to 
fighting each other, even if it is not quite clear what 
the fight is about. We would not object so much 
to this kind of thing if only the combatants were the 
sufferers, but unfortunately this is not the case.” The 
 <g then refers to the case in point as follows: 
‘*The dispute between the engineers and plumbers 
continues, but we learn that some of the men are 
going back to work. This cannot be wondered at 
when the cause of the strike was so trivial. Non- 
society men are receiving no support, and the new 
society, called the ‘ National,’ has not been able to pay 
any benefits. Another ‘sectional’ society has ex- 
pended all its funds which should have been held in 
reserve for worse times, Others have been materially 
affected, and perhaps crippled for some years to come 
as unions for trade purposes. While this battle of 
extermination is going on, our shipyards and boiler 
shops are closed, and much of the work is being sent 
elsewhere. Wives and families are starving, and 
thousands of men are walking the steeets, wondering 
what the strike is really for, and why they are on 
strike.” The report continues: ‘‘ To make matters 
worse the Durham miners have all been on strike and 
people are talking of bringing coals to Newcastle to 
the engines and furnaces at work in yards and shops 
where they have not been already stopped.” These 
disputes, and the stop-day of miners in other parts of 
the country, have thrown large numbers out of employ- 
ment that otherwise would have been at work, both in 
shipbuilding and other industries. 


The report of the Ironmoulders of Scotland speaks 
of the state of trade as being very favourable all 
things considered. It says, in reviewing the first 
quarter’s work for 1892, that, ‘‘ broadly speaking, it 
is in every way satisfactory, when we consider that 
trade is not so good as we all wish to see it. How- 
ever, it is being well maintained, and now that the 
long days are once more with us, we trust it may im- 
prove.” It then refers the members to the table of 
membership, and also to the financial tables, which, 
the report says, ‘‘ are rosy indeed.” Out of a total 
membership of 6089 over 4200 were at work ; but of 
the remainder only 613 were on idle benefit. The 
society has three disputes on hand, at the Anchor 
Line, Glasgow ; one at Coatbridge, and one at Kirk- 
caldy. The total funds at present are 31,447/., the 
quarter showing a gain in each month, that for last 
month being 226/. 12s. 6d. The society has just com- 
pleted the revision of its rules at a cost of 112/.; these 
will come into force as soon as certified by the 
Registrar, some time about the middle of June next. 
It would appear from this report, and from other 
reports, from other sources, that Scotland is rather 
gaining by the disputes on the Tyne, the Tees, and 
the Wear, and by the recent strikes and stoppages in 
the coal trade of England. 





The Amalgamated Society of Engineers is to be con- 
gratulated upon the poe. 8 of the ballot for the 
secretaryship of that body. Mr. Anderson has been 
elected to the post by a majority of 112 over both of 
his opponents, Mr. Tom Mann and Mr. Glennie, of 
Newcastle. There will therefore be no need of a second 


cause considerable interruption to the trade of the dis- | a decisive majority over the votes of both the other 
trict. So dire is the distress that non-union workmen | candidates combined. With its new secretary it may 
and those belonging to the weaker trade unions, | be hopedthat the union will peacefully pursueits course, 
whose funds are exhausted, are returning to work. | and maintain its position not os f as the greatest and 
Apart from these disturbing causes, the demand for | richest trade union in the world, 

labour has fallen off only very slightly. The building | vident society—its benefits being greater and more 
trades show an improvement, and iron shipbuilding | varied, and its payments on the whole higher, than 
keeps wonderfully busy, though itis not so prosperous | that of any friendly society, while the contributions of 
as it was a yearago. ‘The printing and textile trades | the members are not higher than those paid to several 
are also reported to be better, although in the latter a | of the best of the great orders such as the Oddfellows, 
With these | the Foresters, and the like. 


but as the best pro- 


The proposals adopted by the joint committee of the 


trade unions reported upon there are a total of 252,728 — of the Tyne and the Wear, and which were 
su 


mitted to the employers last week, did not bring 


cent. This shows an increase of 475 over the previous | about a settlement of the dispute between the Amalga- 
month, or nearly one-half per cent. only. In April, | mated Society of Engineers and the plumbers. The 
1890, the proportion was only 1.7 per cent., in April, | terms of the proposals submitted were as follows: 


‘‘That, as a basis ot settlement, a board of arbitration 


per cent. Slightas the decline is, it is at the season of | be formed to consist of four arbitrators and an umpire. 
Two arbitrators to be appointed by the plumbers, and 

—_—- two by the engineers, the arbitrators not to be members 
The monthly report of the Boilermakers and Iron | of any of the societies interested in the dispute ; the 
Shipbuilders for April shows a decrease of members on | umpire’s decision to be final, and the umpire to be, if 


possible, a man accustomed to industrial arbitration, 
and in no way interested in the shipbuilding or engi- 
neering trades. The employers to be represented 
during the arbitration proceedings to watch their 
interests. The question or questions to be submitted 
to the arbitrators shall be mutually agreed to after the 
constitution of a board of arbitration on the lines laid 
down above.” The terms above given leave out the 
employers altogether, a. as to representation 
during arbitration, ‘‘ to watch their interests.” After 
the prolonged dispute, and the injury to employers as 
well as to other trades, the exclusion of the employers 
as parties to a settlement could scarcely be agreed to 
by them. But the resolution passed almost unani- 
mously at a mass meeting of the men, when the 
‘* basis” above given was adopted, was not calculated 
to promote a settlement on the terms submitted. It 
was: ‘‘ That this mass meeting condemns the action of 
the employers in putting so many difficulties in the 
way of a settlement, and that this meeting approves of 
the basis of settlement as proposed by the joint com- 
mittee to the employers ; and that we approve of the 
past action of the joint committee ; and, further, that 
we thank the committee for the efforts they have put 
forward to bring about an honourable settlement.” 
The proceedings at that mass meeting can scarcely be 
said to have been favourable to a peaceful settlement, 
but rather the reverse. It is not surprising that such 
proposals failed to effect a solution of the difficulty. 


The condition of things in the Cleveland district 
gets worse and worse. Most of the few remaining 
furnaces which were at work have been damped down 
for want of fuel. While the Durham miners are 
playing, the Cleveland ironstone miners, and the iron 
ae f steel workers, are starving. Nearly all the fur- 
naces are out of blast, and only about two of the iron- 
stone mines are at work, and these only for two days 
in the week. The desperate condition of the men and 
their families is causing an amount of irritation which 
will not be easily removed. The ironstone miners 
complain bitterly of the situation ; they say that when 
they came out on strike in 1874, the Durham miners 
sent agents and men into Cleveland to urge and almost 
to force them to resume work; but now when they 
appeal to Durham miners to resume work, for the 
sake of others, their remonstrances are angrily resented. 
The agent of the Cleveland men writes: ‘‘ Where 
would the coal and coke trade of Durham be if it 
were not for the Cleveland iron trade? And I, for one, 
am not going to sit still and see that trade destroyed, 
our homes without food and fire, and not raise a pro- 
test against it. People who have been collecting funds 
for us have been told that we are not using our in- 
fluence with parties in Durham to get the dispute 
settled, and have refused to give assistance on that 
account. Then, again, other trade unionists have 
been appealed to by us, and they have not sent a 
penny Tie yet, while they have sent liberally to 
the Durham men, who were altogether in a better 
social and financial condition to begin with than the 
men in this district, men who are actually on the verge 
of starvation.” The condition of the iron and steel 
workers is quite as bad. The Lord Mayor of London 
has been appealed to to open a fund for the relief of 
the distress, but he* has refused, on the ground that 
no fund was opened for the dock labourers. But the 
Cleveland men are not on strike ; it is a case of dire 
distress, such as local means cannot cope with. The 
case is desperate, and the end is not yet. The men 
are powerless, and the supplies of food are stopped 
by the shopkeepers, as they cannot afford longer to 
give trust. 


The condition of the engineering trades in Lanca- 
shire shows little variaticn, but that variation is not 
for the better. There are no large discharges of work: 
men, no serious disputes, and no intimation of reduc- 
tions in wages. There is a widespread feeling among 
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the labour market was more steady and free from dis- 
putes. Want of confidence seems to be the chief ele- 
ment in the present decline in trade, rather than 
actual depression. This fact is borne out to a great 
extent by the recent trade circulars of the unions. 
Mr. Knight, of the boilermakers and iron shipbuilders, 
states that there is plenty of work to be done on the 
north-east coast when the engineers, plumbers, and 
miners have taken a holiday long enough to satisfy 
themselves; there is enough work on hand for the 
year. In Lancashire the idea prevails that the engi- 
neering and cognate trades are similarly circumstanced. 
The inquiries for iron do not quite accord with this 
conclusion, for very little business has been done, 
either in pig or finished iron, of late, and prices show 
no upward tendency notwithstanding the restricted 
output in various parts of the country. The holidays 
have as usual been very general, and no very great 
anxiety has been manifest to shorten them in any 
trade. 

The worst feature in the Lancashire trade is the 
lockout of the cotton spinners, which commenced 
with this week, and which, if at all prolonged, will pro- 
bably be followed by similar action by the master 
weavers. The original cause of the dispute is trivial ; 
itis over about 28/. in the case of a Staleybridge firm 
and their operatives. The employers’ association 
decided to lock out unless the men gave in over that 
dispute, this the men refused to do. Whatever the 
rights or the wrongs of that matter it is a trivial thing 
for thousands of men to fight over, involving losses to 
the extent of many thousands of pounds weekly in 
wages, besides other losses. ‘The mischief of all this 
is that thousands of other workmen, in other trades, 
will have to suffer in addition tothe cotton spinners. 
These trade difficulties are hastening a depression 
which might possibly have been averted, 





The effects of the coal strikes are being felt in the 
Barrow district, no fewer than twelve furnaces out of 
the fourteen in the district being damped down, and 
all the mills at the Barrow Steel Works are idle. It is 
computed that over 5000 men in the furnace district 
are out of work, while some 3000 more are idle in con- 
sequence of the stoppage at the steel works. In the 
ironstone mining district, large numbers are unem- 
ployed, and those at work are only employed for two 
or three days per week. The mineral traffic on the 
Furness Railway is nearly at a standstill, some 
fourteen trains per day having stopped running. 

In the Workington district of Cumberland no signs 
of improvement are manifest, very little work being 
carried on, as compared with its usual activity in 
prosperous times. Local charities and private effort, 
with the Poor Law Guardians, have endeavoured to 
relieve the worst cases, and especially to feed the 
children, but a good deal of dire distress exists that 
cannot so be reached and dealt with. 





In the Hartlepools the distress continues. Over 
3000 men are out of work, some 1200 having been dis- 
charged from the steel works alone. The shipping 
trades are also suffering very severely. Notwithstand- 
ing this the Sailors and Firemen’s Union at West 
Hartlepool, at a mass meeting, resolved to resist the 
proposed reduction of 12 per cent. in wages by the 
shipowners. Nevertheless, there are about400 steamers 
lying idle in the northern ports of the kingdom. 


In the Wolverhampton district trade is very quiet, 
and many men are out of employment. In the dis- 
trict of Birmingham trade is also quiet, but no very 
large numbers are out of work. The local trades are 
not so active as they were expected to be, but there is 
an anticipation of an increase in activity after the pre- 
sent week. 





As the time draws near for the May-day demonstra- 
tions much anxiety is felt upon the Continent as to 
what may be the result. In France the demonstrations 
will be sectional to prevent disorder. In Italy precau- 
tions are being taken, but prohibition will not be re- 
sorted to unless circumstances render it necessary. In 
Spain the demonstrations are prohibited. In Holland 
igre ease are forbidden, but meetings will be held. 

n Germany meetings will be permitted if peaceful. 
In Hungary and Austria preparations are being made 
in the event of disturbances. 

In England no great preparations are being made, 
except in London. The London Trades Council will 
be responsible for the gathering in Hyde Park, most of 
the other bodies having agreed to this course. At the 
annual meeting just held Mr. Shipton was re-elected 
secretary by a unanimous vote, a victory all the more 
significant after more than two years’ efforts on the 
part of the new men on the council to oust him from 
the post, after having held it for nearly twenty years 
successively without an opponent. 





The strike of the Durham miners seems to be as 
far off as ever from a final settlement. For the fifth 
time the Federation Board, representing the men, has 
appealed to the members of the association for 





power to effect an arrangement with the employers, 
and for the fifth time the men have refused to con- 
fer that power upon their chosen representatives. 
This is the more regrettable, because the Durham 
Miners’ Association can boast of as able, clear-headed, 
competent, and honest officials, agents, and other 
representatives as any trade union in the world. The 
men know this, aud they respect their official repre- 
sentatives. The determined attitude of the men is not 
due to any suspicion of betrayal on the part of their 
officials or executive, though some attempts have been 
made to evoke such feelings or sentiments. There is, 
however, no evidence to show that such attempts have 
been successful, The true secret of the determined 
attitude of the men is their aversion to a reduction in 
wages at the present time on any grounds whatever. 
They have a strong aversion to the principle of fixing 
wages by ruling prices, and especially to wages going 
down when prices are falling. They, moreover, think 
that there was no good reasons for prices going down 
at the present time. To some extent they are 
actuated by the same desires as the National Federa- 
tion of Miners, namely, to control prices. Possibly 
this may be a subject which political economists will 
have to consider by the light of recent events. Buta 
trade union cannot in the very nature of things regu- 
late or fix prices, the thing is absolutely impossible. 
Out of much tribulation this fact will be learnt. Mean- 
while the busy hives of industry are still and silent ; 
the pits are deserted, the usual holidays of the miners 
are days of suffering and privation, while the breasts 
of the officials are filled with anxiety. Nearly 100,000 
workers are directly affected by the strike, and quite 
as many more are indirectly affected. The men are 
being well supported up to the present time, but an 
army of such magnitude requires a national commis- 
sariat to feed the whole adequately. 

It is now five weeks since the great mining associa- 
tions of the country, which are identified with the 
National Federation of Miners, entered upon their 
stop-week, the object of which was to reduce stocks 
and limit the output, and thereby prevent a reduction 
in wages. Four weeks have elapsed since their return 
to work, but the Cumberland men, who were almost 
the only men who had actually received notices of a 
reduction in wages, except, indeed, Northumberland 
and Durham, who were not associated with the 
federation or the stop-week, are still out. The coal- 
owners of that district have not been compelled to 
withdraw their notices, notwithstanding the dearth of 
coal in the adjoining county and adjacent industrial 
districts. In the whole county of Cumberland only 
four pits are at work, employing about 400 persons, 
while twenty-three pits are idle, usually giving em- 
ployment to over 4000 men and boys. The Yorkshire 
miners are supporting the men to the extent of 520/. 
weekly, from the general funds, while other districts 
are similarly contributing in proportion to their 
numbers. Ina recent circular it is intimated that 
there is no immediate prospect of a settlement of the 
dispute, funds being still and urgently needed. 

The stop-day decided upon by the federation, when 
the stop-week ended, commenced in some districts on 
Saturday last, others commenced their play-day on 
Monday last. Both of those days being more or less 
public holidays, no extra inconvenience was felt. But 
the employers do not seem disposed to fall in with the 
proposed weekly play-day in all instances. For ex- 
ample, in South Stafford the employers threatened to 
close the pits on Tuesday, if Monday were taken. The 
threat had the effect intended, for the stop-day was 
abandoned. In Lancashire and Cheshire the employers 
refuse to even consider the question. In the Leicester- 
shire and some other coalfields there is no need for a 
stop-day, for the men are only working three or four 
days a week. In Yorkshire the employers are averse 
to the stop-day, but no definite action will be taken by 
them till after this present holiday week. In some 
other districts no decision has been arrived at as to 
the play-day. 








NOTES ON RECENT EXPERIENCE WITH 
SOME OF HER MAJESTY’S SHIPS.* 


By Mr. W. H. Wuirt, C.B., F.R.S., Assistant-Con- 
troller of the Navy, and Director of Naval Construc- 
tion, Vice-President. 

(Concluded from page 464.) 

Effect of Depth of Water upon Speed.-—Several refer- 
ences have been made to this matter in the foregoing 
remarks. It is well known that shallowness of water 
exercises a retarding effect on steamships. Until very 
high speeds were aimed at the question assumed small 
importance. Under present conditions it is in an alto- 
gether different position. I do not now propose to 
attempt any investigation into the causes which produce 
retardation, or influence its amount, although these sub- 
jects have naturally occupied my mind, and must be 
dealt with. A few facts out of many available will be 
put on record. 

Two sister vessels of the torpedo gunboat type, of 


- ph read at the thirty-third session of the Institu- 
tion of Nayal Architects, April 7, 1892. 





shallow draught, were run, one at half tide and one at 
low tide over the Maplin measured mile. The difference 
in depth of water on the two trials was about 9 ft. on 
42 ft. With the same power indicated one vessel 
attained 17 knots at low tide, and the other 174 knots at 
half tide. 

Another vessel of the class was tried over the measured 
mile near the Tyne at high water and at low water; 
during one run she attained 17.8 knots at high tide, with 
about 2800 horse-power ; at low tide she attained 16.9 
knots, with about 2600 horse-power. Here also the loss 
in speed was fully half a knot in the shallower water, 
allowing for difference of power. 

The Edgar, in Stokes Bay, with 12 fathoms of water, 
required 13,260 horse-power to attain 204 knots, In 
water 30 fathoms dee , between Plymouth and Falmouth, 
she reached practically 21 knots, with 12,550 horse- power. 
This represents a loss of about } knot speed fo to 
shallowness of water. Or putting it in another way, in 
deep water the Edgar would attain 204 knots with 
1500 horse-power less than was required in Stokes Bay. 
That measured mile is the best we have for running Her 

fajesty’s ships on the south coast. It is a matter of 
common experience that when a ship enters the mile 
from the Cowes end, and runs over the shallows, her 
speed is sensibly diminished as compared with her con- 
dition when she runs on from deep water at the Spithead 
end. These circumstances tell much against high speed 
ships, as compared with the conditions of a deep-water 
mile like that at Skelmorlie. 

In the trials of Latona at Stokes Bay, and of Terpsi- 
chore, at Skelmorlie, it appeared that the greater depth 
of water gave an advantage of about ,4, knot in speed, or 
about 600 horse-power. 

My last illustration is taken from the eight hours’ trial 
of the Blenheim, when running from the Nore to Ports- 
mouth. It has already been explained that the log 
Fy were proved to be fairly accurate in this case. In 
the first hour the vessel was traversing most of the time 
water about 9 fathoms in depth. The engines made about 
92} revolutions, and the speed was barely 20 knots, with 
15,750 horse-power. During the fifth and sixth hours, 
the horse-power indicated was 15,400 to 15,700—practically 
the same as in the first hour. The ship was running in 
water from 22 to 36 fathoms in depth, the revolutions 
were about 964, and the speed was 214 knots. In other 
words, with no — except depth of water, the speed 
rose 14 knots ; and shallowness involved an expenditure 
of power at 20 knots, which probably reached 3000 horse- 
power above what would suffice in deep water. Other 
examples of a similar kind might be given. They are 
scarcely necessary, however, to enforce the inference that 
in the trials of high speed ships an appropriate depth of 
water is essential to a fair test of performance. Further, 
it is clear that a long, straight run over a known distance 
is much to be preferred to short runs over a measured 
mile and intervening turns. Precautions must be taken, 
of course, to eliminate the effect of tides and currents ; 
and in our trials this point receives full attention. If Mr. 
R. E. Froude succeeds, as I trust he will, in bringing his 
pressure log experiments to a successful practical con- 
clusion, another ~— will have been gained in the 
endeavour to secure the accurate and trustworthy results 
which must on all grounds be desired. 

Vibration in Vessels of High Speed.— Under this heading 
I purpose making only a few remarks, although the sub- 
ject has much engaged: our attention in recent years. 
Mr. Yarrow will doubtless treat the question in an able 
and exhaustive fashion in the paper he is to contribute, 
and the facts I have to record may be briefly stated. 

Our general experience in recent trials of Her 
Majesty’s ships has been very satisfactory as regards 
freedom from vibration of a troublesome nature. In 
the Blake and Blenheim, with two sets of three- 
cylinder engines on each shaft, and the cranks set at 

ual angles, there is practically no vibration. Even 
when developing over 21,000 horse-power in the Blen- 
heim, with the engines at 104 to 105 revolutions, there 
was no sensible vibration on the bridges, and letters 
could be written quite comfortably in the after cabins. 
In the engine rooms also there was no sensible move- 
ment, and below, abreast the screws, the ship was quite 
steady. 

Very similar results were obtained in the Edgar, where 
there is only a single three-cylinder engine on each shaft. 

In the second and third class cruisers, where the 
engines run faster, there are certain rates of revolution of 
the engines, when slight vibration is experienced. A few 
revolutions on either side of this rate causes vibration to 
disappear, and at the upper speeds the vessels are prac- 
tically steady. There have been one or two cases where 
the ballast put on board to bring ships to their draught 
has been improperly concentrated, far towards the ex- 
tremities, in positions where actual weights of armament 
and equipment would never be carried; and in these 
cases somewhat greater vibration has been experienced, 
although never to a troublesome, much less a dangerous 
extent. A different arrangement of the ballast has 
caused the abnormal conditions of vibration to dis- 
appear. Beyond a few additional stanchions and ties 
to the support of flying bridges, as fitted in the first 
ships, no additions or alterations whatever have been 
necessary in order to reduce vibration. 

I am well aware that statements have appeared in the 
press widely differing from theforegoing. But the state- 
ments here made are the simple facts of the case, drawn 
from reports of independent officers attending the trials, 
and in many instances from my personal observation, as 
I have made it a point of duty to attend the trials of 
typical ships of each class. 

here has, no doubt, been a disposition to treat ships 
of recent design as having too light scantlings, quite 
apart from the results of trial. It will be in the recollec- 
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tion of members that, in a paper read before the Institu- | above referred to of a necessity for restricting power be- | of a ductile material, and net capable of transmitting the 


tion in 1890, a gallant officer of the Navy asserted that | 
the Barham’s engines were shaking her to pieces; and I 


cause of supposed structural weakness. 


| shocks and strains produced by 
In two of the later vessels, for purposes of experiment, | bottom to inner water-tight plating on 
had to explain that, up to the time when the paper was a few extra keelsons and deck-stiffeners were introduced. | bottoms, &c. In this manner considera 
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read, the engines of the Barham had never been working. Actual observation proved that the vibration was not! to the outer skin and bottom may result in the entry of 


It is now a pleasant duty to add that I have been on 
board the sister ship, Bellona, when on a preliminary | 


trial, with the ship flying light, and therefore in the 
worst condition for producing vibration ; yet at all speeds 
up to 20 knots the vessel was perfectly steady. So far as 
the test of trials and service in the manceuvres go, both 
the Barham and Bellona have fully justified our expecta- 
tions, and proved themselves to be free from vibration, 
and to possess ample strength for all purposes. Such 
a priori statements of a condemnatory character are not 
special to these two vessels ; they are frequently made in 
the press and elsewhere, and cannot possibly be met as 
they appear. Instances could be multiplied, but that is 
not desirable. It should be understood, however, that, 
if repeated statements of this kind are left uncontra- 
dicted, it must not be assumed that they are correct. 
Our chief interest lies in attempting to produce ships for 
the Royal Navy that shall fulfil the conditions laid down, 
and possess ample strength for their intended service. 
In the main, I venture to hope that this result has been 
fairly well accomplished, although we have had to go 
beyond precedent. 

Criticism of the kind above meationed has_ been 
specially directed to the torpedo gunboats of the Sharp- 
Ke class. Again and again have I read paragraphs 
stating that the later vessels of the class were being fitted 
with machinery and boilers of less power than were first 
proposed, because their structural strength was inade- 
quate to bear the strains of the more powerful propelling 
apparatus. These paragraphs are absolutely incorrect. 
As already explained, the reduction in indicated horse- 
power in later vessels is entirely due to unforeseen dith- 
culties with the boilers. Here it may be added that, 
having completed the steam trials of thirteen vessels of 
the class, and had over a year’s experience at sea with 
one vessel, while two others have made the passage to 
Australia, and two to India, we have had no single 
report suggesting want of strength. Troublesome vibra 
tion has occurred in two cases only, and in both of these 
it arose from fracture of the propeller blades, and pro- 
duced no working on the structure. 

In the course of a discussion here two years ago, I 
stated the facts for the Seagull. She vibrated consider- 
ably on one trial, and it was discovered that a propeller 
blade had broken, while the pillars ordered to be fitted 
in the stokeholds had been accidentally omitted. A 
sister ship, the Speedwell, which had these pillars, was 
taken ee run for some hours at the same number of 
revolutions whereat the troublesome vibration had oc- 
curred in the Seagull. I attended this trial, and the 
results were altogether satisfactory. The Speedwell had 
no additional strengthenings, as compared with the Sea- 
gull, fitted before or since this trial. ith new propellers 
the Seagull also was freed from all troublesome vibration. 
She is now a tender to the Vernon, constantly running 
for experimental torpedo trials, and gives complete satis- 
faction. On one occasion, subsequent to the first, while 
on service, fracture of one blade of a propeller again 
occurred, and immediately vibravion was set up. A 
similar thing happened on the contractor’s trial of a 
sister vessel, which was proceeding steadily enough, 
when suddenly vibration began. Officers of our staff on 
board at once surmised that a propeller blade had 
broken ; the trial was stopped, and the surmise proved to 
be correct. 

These swift small vessels, with quick-running engines, 
in many respects resemble torpedo boats. Mr. Yarrow 
will treat of vibration in the latter, and so throw light on 
the behaviour of the Sharpshooter class. We have made 
careful and extensive observations of the character and 
extent of their vibratory movements, and have established 
the fact that those movements never exceed very small 
limits. The chief cause of vibration is undoubtedly the 
reciprocatory movement of the engines which are of the 
vertical type. When the rate of revolution approximates 
to some multiple of the natural period of vibration of the 
structure, vibration attains its maximum values, At 
intermediate rates of revolution vibration practically dis- 
appears. Details cannot be given at present, but I may 
say that in the Sharpshooter class the revolutions pro- 
ducing vibration are ny 65, 130, 190, and 260 per 
minute. Further, we have, by actual measurement, 


established the fact that the greatest vibratory movement 
(which is actually very small) occurs at quite moderate 
speeds of the engines when very small powers are being 
developed, and that at the higher powers the vibration is 
less. 


This is a sufficient contradiction to the allegations 











lessened by this additional strengthening. 


comparatively small quantities of water into the ship ; 


It is important, of course, in vessels of this type, to and may make the work of floating her much easier. The 
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construct strong engine bearers, to secure continuity of 
strength, and to meet local conditions. All these points 
have, from the first, been attended to carefully. The 
steadiness of the engines must also be secured ; otherwise 
horizontal movements may be established, and trouble 
caused, although the engine seating is of ample strength. 
This steadiness can be obtained by means of a simple 
system of staying, and in other ways. 

Experience shows that the tendency to vibration may 
be minimised by attention to details. The longitudinal 
positions in which the engines are placed have an im- 
portant effect ; the engines should be balanced as far as 
possible ; bearers, stays, &c., in the engine-room must be 
carefully arranged, and discontinuity of strength avoided. 
The individual parts of the hull structure must be made to 
lend mutual succour. When thenatural period of vibration 
of the hull has been approximately determined, it is ad- 
vantageous to cheose propellers which will give the speeds 
most frequently required at rates of revolution not 
approximatipg to multiples of the period of vibration. 

any instances have occurred where troublesome vibra- 
tion has been cured by mere change of propellers. In 
other cases, small additions to the hull structure of tor- 
ae boats, in the form of stays, or partial bulkheads, or 
ongitudinal stiffeners, have had remarkably beneficial 
results. On these points many members must have had 
valuable experience, and I trust the discussion of this 
subject will give us the benetit of that experience. It is 
hardly necessary to do more than mention, in passing, 
the radical distinction between vibration and working in 
a steel ship. Many cases occur where considerable and 
long-continued vibration on service is associated with no 
actual working or structural weakness. At the same 
time it will be universally agreed that vibration is un- 
desirable, and it is generally avoidable or remediable. 

The Grounding of H.M.S. Victoria.—This accident, 
and the remarkable behaviour of the structure of the 
ship under the most trying conditions, have a special 
interest for shipbuilders. Before concluding these notes 
I may briefly summarise the facts. When she struck the 
vessel was steaming about 9 knots; she weighed over 
11,000 tons, and the total energy of the mass was about 
40,000 foot-tons. She ran up on to a shelving shoal with 
jagged rocks at the portion where the bow stopped. 
About 180 ft. of her length was on the shoal, and forward 
the depth of water when she stop was from 7 ft. to 
8 ft. less than the draught when afloat, while at the outer 
edge of the shoul there was a want of water of about 2 ft. 
The ship remained for six days in this condition, with an 
immense excess of weight over buoyancy, and with 
portions forward resting on jagged rocks. Meanwhile, 
under the personal direction of the Commander-in-Chief, 
Admiral Sir George Tryon, K.C.B., immense exertions 
were being made to lighten and float the vessel. Even- 
tually success crowned these efforts, the ship was found to 
be ery little damaged, she proceeded to Malta, 
was docked, and the repair proceeded with. In the course 
of a few weeks she will again be in perfect order, as 
strong and sound as when first built. The injuries were 
— limited to a length of about 60 ft. from the 

ow, and to the lower portions of the hull—fiat keels, 
vertical keel, garboards, and bottom parts of the trans- 
verse frames. The blow broke the solid steel stem, and 
the bottom was bulged and driven up at various points 
where the vessel bore hard on rocks. Under these most 
trying circumstances the mild steel < angles, and 
fastenings behaved marvellously well. They bent and 
doubled under ——— but fractured in very few cases, 
and then to a slight extent. Practically, it may be said, 
that the injuries were so local that they did not affect 
the structure to the full depth of the vertical keel, say, 
34 ft., and in most instances to a considerably less depth, 
Many of the plates removed for repair were so little 
injured that they have been replaced after being re- 
rolled. (See illustration above.) 

The lessons to be learnt by naval architects from this 
accident are obvious enough, and are identical with those 
taught by other accidents to ships bu'lt on a system 
similar to the Victoria. They dispose completely of the 
alleged want of sufficient scantlings in ships of war. 
They show that it is a true principle of construction to 
make the outer skin and its supporting frames no stronger 
than is necessary for the strains incidental to floating 
and docking, or for durability. They indicate the advan- 
tages to be obtained from relatively light framing, made 

















= Negi 
2Bkh2 7BKh* 3FRAME. 








gain, in this connection, of multiplying water-tight parti- 
tions need not be dwelt upon ; and it is equally unneces- 
sary to explain how vastly superior mild steel has again 
proved itself to the best qualities of iron, when subject to 
shock. Material, workmanship, and structural arrange- 
ments have all come well out of this ordeal. 








CENTRIFUGAL VENTILATORS.* 
By R. Van A. Norris, Wilkes - Barre, Pa. 
(Concluded from page 366.) 

Fan No. 16 (Fig. 12) is ventilating the Lehigh Valley 
Coal Company’s Packer No. 5 ag Its construction 
is, to say the least, unusual. The blades project 1 ft. 
into the intake opening, and both spiral casing and stack 
are odd in shape, The airways are said to approximate 
100 square feet in area. 

Fan No. 17, an English fan, is inserted in the Table as 
having probably the highest efficiency (over 80 and cent.) 
that has been reported publicly for any foreign fan. The 
Wa'ker patent shutter (Trans., xix., 37), is said to in- 
cree se its ease of running rather than its efficiency. 

Fan No. 18 shows the efficiency, as determined nineteen 
=e ago, of oneof the Delaware, Lackawanna, and 

Western Railroad Company’s open fans, employed at 
Avondale, 

Fan No. 19 (Figs. 13 to 15) is the Bellevue fan of the 
Delaware, Lackawanna, and Western Railroad Company, 
which has been exhaustively tested by Mr. H. Storrs. 
These tests were made for comparison only, and the air 
was measured by an anemometer held stationary in the 
middle of the air current. The anemometer was held always 
in the same place and gave results probably correct for 
comparison with each other, but not for absolute measure- 
ment. 

A number of experiments on the difference between 
measuring air in the centre of the current and averaging 
the whole (as described under fan No. 1), have shown 
that the former method gives results from 20 to 30 per 
cent. too high. Measuring in the centre of each of al 
— of the space gives results from 8 to 15 per cent. 
too high. 

This fan was originally (Figs. 13 and 14) open, 16 ft. in 
diameter, and 4 ft. 6 in. wide; and as such it was tested 
April 18, 1891, by changing the condition of the mine, 
giving various resistances tothe aircurrent, with the results 
noted in the Table (A, B, C). The fan was afterwards 
cl with a spiral casing and chimney (Fig. 14, spiral 
No. 1), and also provided for the experiment with a 
Walker shutter, the end of which is V-shaped, to reduce 
the vibration. The tests (January 29, 1891) of the fan 
thus arranged (experiment E) seem to show a gain in 
efficiency. The casing was then torn off and the open fan 
was again tested (February 2, 1891, experiment D), after 
which a casing and chimney of another shape (Fig. 14 
spiral No. 2) were put on, and experiment S dress 
12, 1891) was made. This seems to show the highest 
efficiency attained by the fan. The fan was arranged to 
draw on a closed space while it was in each of the three 
conditions, and the water gauge was taken (see G, H, I), 
giving for the open fan at 112 revolutions, 1.35 in. (G) ; 
or the fan closed, as in Fig. 14, spiral No. 1, 2.30 in. (H); 
and for the fan closed, as in Fig. 14, spiral No. 2, at 
108, revolutions, 2.40 in. (I), or equivalent to 2.57 in. at 
112 revolutions. 

Perhaps the three experiments, J, K, L, show the effect 
of the spiral casing, shutter and evasée chimney more re- 
ye A than theothers. In all the three the fan was driven 
at the same speed (110.6 revolutions), showing for the 
open fan 136,000 cubic feet of air at 1.2 in. water gauge ; 
for the same fan closed (Fig. 14, spiral No. 1), 155,000 
cubic feet at 1.6 in., and with the addition of a Walker 
shutter, 144,000 cubic feet at 1.5 in. No indicator cards 
being taken at this time, even the comparative efficiency 
could not be obtained. 

The impossibility of even approximating the true quan- 
tity of air by measuring with an anemometer held 
stationary in but one position, is well demonstrated b 
Fig. 15, which shows the velocities of air found at dif- 
ferent points in the cross-sections of seven different air- 
ways. These results aretaken from a paper read by Mr. 


* Paper read before the American Institute of Mining 
Engineers at Glen Summit, 
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William Daniel before the Institution of Mechanical 
Engineers, Manchester, England, November 5, 1875. 
They show remarkable variations in velocity with dif- 
ferent positions of the anemometer. The instruments 
used were one Biram and two Casella anemometers, and 
the velocities given have been corrected by formulas. 

Fan No. 20 (Fig. 16), the Holden fan of the same com- 
pany, was tested with the mine in three conditions: first, 
normal (A); then with cages put on the same level in the 
downcast shaft (B); and, lastly, with the air doors open, 
short-circuiting the air, and giving the enormous equiva- 
lent orifice of 114 square feet (G). 

Fan No. 21 (Fig. 13), the Dodge fan of the D. L. and 
W. R. R. Company, was tested August 28, 1891 (A and 
B), with mine normal at different speeds of fan, and 
(C) with air short-circuited. It gives a remarkable volume 
of air for so small a fan, emptying itself nearly three times 
in each revolution. 

Fan No. 22 (Fig. 17) is located west of the No. 2 slope 
of Messrs. Coxe Brothers and Co., Drifton, Pa. It hasa 
Walker shutter, and is driven direct by a 16-in. by 24-in. 

lain slide valve engine. The air was measured *‘ at 

ighest section of upcast, just in front of fan inlet,” and 
the water gauge was taken at the centre of the fan inlet 
by a ?-in. pipe reaching to within 4 ft. of the centre. The 
size of the opening into the chimney appears to be small, 
and the fan is giving but little air; the fan most nearly 
comparing with it, No. 2, the poorest of the Susquehanna 
Coal Company’s fans, giving more air under a higher 
water gauge at three revolutions less per minute. 

Fans Nos. 23, 24, and 25 (Fig. 18), of the Philadelphia 
and Reading Coal and Iron Company are all made to a 
standard scale of proportion, based on the diameter of 
the fan. The dimensions are all proportional to the 
diameter. 

Thus, A being the diameter of the fan: 


C =4 A+lin 
D=3 A. 
Bal. 

ie F* 
G=3A. 

H= A. 

I =4A+2in 
J= Les A. 


The width of the blades is 4 A. 

Fans No. 24 and 25 are drawing from mines with very 
small orifices, each about 20 square feet ;‘while No. 23 has 
a fairly large mine of 55 square feet orifice. The great 
difference in efficiency (24 per cent. for Nos. 23 and 24, 
and 60 per cent. for No. 25) is apparently inexplicable. 
The air was measured, as in the Delaware, Lackawanna, 
and Western Railroad Company’s experiments, with 
anemometer held stationary, and consequently the re- 
ported efficiencies, &c., are not comparable with those of 
the other fans. The airways in the mine through whch 
these three fans drew air are stated to be as follows : 

No. 23. Main fan airway, 101 square feet, four splits, 
each averaging 6000 ft. long, 30 square feet section ; equi- 
valent orifice of mine, 55 square feet. 

No. 24. Main outlet airway, 64 square feet, thirty-six 
‘* monkey” airwaysor splits, averaging 2400 ft. Jong each, 
30 square feet; equivalent orifice of mine, 20,% square 
f 


eet. 

No. 25. Main fan airway, 81 square feet area; 4 
‘*monkey” airways or splits, average area, 30 square 
feet ; average length of each, 300 ft. 

An examination of the detailed results of each test in 
the Table on page 304 ante, shows a mass of contradic- 
tions from which it is exceedingly difficult to draw any 
satisfactory conclusions. Yet the following appear to 
be more or less warranted by some of the figures. 

1. Influence of the Condition of the Airways on the Fan. 
-—Mines with varying equivalent orifices give air per 
100 ft. periphery motion of fan, within limits as follows, 
the quantity depending on the resistance of the mine : 


Cubic Feet Air per 
iquivalent Orifice. 100 ft. Periphery Average. 
Ss . 


® peed 

Under 20 square feet 1100 to 1700 1300 
20 to 30 1300 ,, 1800 1600 
30 ,, 40 1500 ;, 2500 2100 
40 ;, 50 2300 >, 3500 2700 
50 ,, 60 2700 ,, 4800 3500 
60 ;, 70 3300 |” 5100 4000 
70 ,, 80 4000 ,, 4700 4400 
80 ,, 90 3000 ,, 5600 4800 
90 ,, 100 

Over 100 ;, 114 5200 ,, 6200 5700 


The influence of the mine on the efficiency of the tan 
does not seem to be very clear. Fans Nos. J, 4, 5, 8, 9, 
114, 15, and 20, with equivalent orifices over 50 square 
feet, give efficiencies over 70 per cent. ; while Nos. 3, 6, 
10, and 12, with smaller equivalent mine orifices, give 
about the same figures; No. 3 (efficiency 82 per cent.) 
having but 32 square feet equivalent orifice, while, on 
the contrary, fans No. 1 (F and G), 11, 13, 20, 21, and 23, 
with equivalent orifices of over 50 square feet, give lower 
efficiencies, as do Nos. 2, 7, 16, 18, 19, 20, 21, 22, 24, and 
25, all drawing from mines with small equivalent orifices. 
Especially noticeable, in this connection, are Nos, 23 
and 25; the former drawing from 50 square feet equiva- 
lent orifice with but 23 per cent. efficiency, and the latter 
from 12,°, square feet, with nearly 60 per cent. efficiency; 
and also Nes, 12 and 21, which increased nearly 10 per 
cent. in efficiency, when the orifice of the mine was 
enlarged by short-circuiting the air. In would seem 
that, on the whole, large airways tend to assist somewhat 
in attaining a large efficiency. 

2. Influence of the Diameter of the Fan on its Perform- 
ance,—This seems to be practically nil, the only advan- 
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tage of large fans being in their great width and the 
lower sj required of the engines. 

3. Injiuence of the Width of a Fan on its Performance. 
—This appears to be small as regards the efficiency of 
the machine; but the wider fans are, as a rule, ex- 
hausting more air. Nos. 1 (12 ft.), 5, (8 ft.), 8, 9, 114, 15 
(12 ft.), and 20 (8 ft.), all exhausting over 4500 cubic feet 

ser 100 ft. periphery motion. The two Capell fans, 
sl 11 and 12, both very wide, do not, however, 
approach these. The only wike fan which does not follow 
this rule, is No. 14 (12 ft. wide), exhausting but 3700 cubic 
feet per 100 ft. periphery motion. The Susquehanna 
Coal Company has recently erected a 20 ft. fan, 12 ft. 
wide, drawing air through two side openings. The air- 
ways to this fan are in progress, and it is Seoed that a 
thorough test of it can be made and reported in an 
appendix to this paper. 

4. Influence of Shape of Blades.—This appears, within 
reasonable limits, to be practically nil. Thus, Nos. 3 
(B), 8, 9, 10, 114, and 14, with tips of blades curved for- 
ward ; Nos, 4, 5, and 15, with flat blades, and No. 1, with 
blades curved back toa tangent with the circumference, 
all give very high efficiencies—over 70 per cent. The 
Lykens Valley Coal Company has two fans, indentical 
in every particular except that the tips of the blades 
curve forward in the one and backward in the other; 
these fans can be made to draw air from the same 
airway, and the figures resulting from such a test (which 
have not yet been received) may help to elucidate the 
matter. The curving back of the tips appears to diminish 
considerably the vibration caused by the blades passing 
the point of cut-off. 

An experiment bearing on this matter was tried on a 
small fan at the Empire Colliery, a number of years ago. 
The fan blades are described as having about the shape 
of those shown in Fig. 13. They were removed and 
turned around, and then driven curved forward instead 
of backward. The fan gave, in both cases, the same 
amount of air, but no determination of the power used in 
each case was made. 

Another fan was found to have a strong eddy in the 
inlet, the air, in places, apparently blowing out of the 
fan. On examination, it was noticed that the inside 
edges of the blades projected a couple of inches inside 
the circle of the inlet. These were cut off flush and the 
eddy ceased. 

5. Influence of the Shape of the Spiral Casing on the 
Performance of Fans,—This appears to be considerable. 
The sbapes of spiral casing in use fall into two classes, 
the first presenting a large spiral, beginning at or near 
the point of cut-off, and the second a circular casing reach- 
ing around three-quarters of the circumference of the fan 
with a short spiral reaching to the evassée chimney. 

Fans having the first form of casing appear to give in 
almost every case large efficiencies. Such fans are Nos. 1 
(85 per cent.), 2 (68 per cent.), 3(82 per cent.), 4 (82 per 
cent.), 5 (85 per cent.), and 15 (87 per cent.). Fans with 
casings between the two classes are Nos. 6 (70 per cent. ), 
7 (59 per cent.). 8 (71 per cent.), 9(72 per cent.), 114 (91 
per cent., doubtful), and 14 (76 per cent.). To the second- 
class belong Nos. 23 (23 per cent), 24 (24 per cent.), 25 
(60 per cent.), and 10 (75 per cent.). Nos. 13 and 22 
have a spiral belonging to the first-class, but very much 
contracted. They give only medium efliciencies. It 
seems probable that the proper shape of spiral casing 
would be one of such form that the air between each pair 
of blades could constantly and freely discharge into the 
space between the fan and casing, the whole being swept 
sae to the evasée chimney. This would require a special 
beginning near the point of cut-off, enlarging by gradu- 
ally increasing increments to allow for the slowing of the 
air caused by its friction against the casing, and reaching 
the chimney with an area such that the air could make its 
exit with its then existing speed—somewhat less than the 
periphery speed of the fan. 

6. Influence of the Shutter on the Performance of Fans.— 
This certainly appears to be an advantage, as by it the 
exit area can be regulated to suit the varying quantity 
of air given by the fan, and in this way re-entries can be 
orevented. It is not uncommon to find shutterless fans 
into the chimneys of which bits of paper may be dropped, 
which are drawn into the fan, make the circuit, and are 
again thrown out. This peculiarity has not been noticed 
with fans provided with shutters. 

7. Influence of the Speed at which a Fan is Run on its 
Performance.—It is noticeable that most of the fans 
giving high efficiency were running at a rather high 
»eriphery velocity. Nos. 1 B (85 per cent.), 6282 ft.; 
3 B (82 per cent.), 5495 ft.; 4 (82 per cent.), 4867 ft. ; 
5 (85 per cent.), 5278 ft.; 8 (72 per cent.), 5060 ft. ; 9 
(72 per cent.), 5060 ft.; 10 B (75 per cent.), 5504 ft. ; 
14 (76 per cent.), 5278 ft.; 17 (80 per cent.), 5273 ft., 
seeming to show that the best speed is between 5000 ft, 
and 6000 ft. per minute. A notable exception to this is 
No. 15 (86 per cent.), 4241 ft. All these fans appear to 
reach a maximum efficiency at somewhere about the 
speed given and to decrease rapidly in efficiency when 
this maximum point is passed. This is notably the case 
with No. 1 (85 per cent. at 6282 ft., and but 75 per cent. 
at 7727 ft.), No. 9 (72 per cent. at 5060 ft., and but 58 
per cent. at 6050 ft.), No. 114 (91 per cent. at 4950 fc., 
and but 74 per cent. at 5500 ft.), No. 17 (80 per cent. at 
5273 ft., and but 75 per cent. at 6780 ft. ), and No. 18 reaching 
a maximum at about 5000 ft. On the other hand, No. 11, 
at speeds varying from 4800 ft. to 5800 ft., shows but 45 
per cent., and No. 19, at the same speed, 5500 to 5700 is 
rather low in efficiency. 

Among the curious results in the Table may be noted 
the enormous drop in efficiency in experiments F and G 
on Fan No. 1, where one of the two similar fans only was 
running. In this case the fan had two side openings, the 
one towards the centre being more or less clogged by the 
presence of the pulley casing there ; but neither this nor 





the presence of the shutter seems to suffice to explain a 
decrease of 50 per cent. inefficiency. Again, the behaviour 
of fans Nos. 9 and 114, in each of which a small increase 
in velocity was accompanied by a large decrease in 
efficiency, and that of fan No. 3, where an increased 
velocity gave a greatly increased efficiency, are puzzling. 

It is probable that many of these variations are due to 
methods of testing, In further study of the subject it 
would be a great advantage to have standard methods de- 
vised of measuring air and water gauge. The latter is 
taken by different observers at different points, the fan- 
door being usually preferred, both on account of its con- 
venience and because it is usually near the fan and pretty 
well shielded from the effects of the current. The water 
gauge on fan No. 114 (91,4; per cent. efficiency) was taken 
in 48 casing on the closed side of the fan opposite the 
single inlet, and it seems probable that it was affected by 
the current impinging upon it, and gave a false reading. 

A satisfactory way of testing fans for comparison would 
be the following: Let the fan be completely stopped off 
from the mine, and a square wooden passage built—say, 
10 ft. by 10 ft., and at least 50 ft. long, to give a steady, 
regular current—connecting to the open air. The open- 
ing into the fan-house should be 10 ft. by 10 ft., anda 
recess large enough to shield from the current the men 
engaged in measuring air should be built out from the 
passage about 15 ft. from the fan-house. In this passage 
wires should be stretched dividing it into not less than 
nine squares; and in measuring the air an anemometer 
reading should be taken in each square, the anemometer 
being slowly moved to average the speed. 

The fan, drawing air from this passage, should be tested 
at different speeds, the power being determined by the 
indicator, or, better, by dynamometer, the air measured 
as above, and the water gauge taken in the fan-house, as 
near the fan as possible, but out of the current. 

The 10 ft. by 10 ft. entrance into the fan-house should 
then be reduced to, say, 75, 50, and 25 square feet suces- 
sively, the experiments being repeated for each opening, 
and lastly, the entrance should be completely closed, and 
the fan tested for depression when passing no air. This 
method would give results entirely independent of the 
mine conditions, and would permit all fans to be tested 
under conditions more nearly similar than would be the 
case were they put successively on the same air-shaft. 
Unfortunately, it is hardly practicable, except with new 
fans not yet in use. For perfectly satisfactory compari- 
son its only drawback is the necessity of taking the power 
for engine and fan together. To meet this objection, if 
the fan is driven by belting, the engine should be run 
alone at the test speeds, and its indicated power deducted 
from that developed when running the fan. For direct- 
acting engines this would, of course, be impossible ; but 
the engine and fan-shaft could be run together before the 
fan-spiders were put on. 

It 1s hoped that the experiments described in this paper 
may awaken interest in a somewhat neglected subject. In 
conclusion, I desire to express my thanks to the many 
colliery officials whose skilful labours and friendly cour- 
tesy have made its preparation possible. 





THE SEWAGE FARMS OF BERLIN. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 5, the President, Mr. 
George Berkley, being in the chair, a paper was read on 
“The Sewage Farms of Berlin,” by Mr. Herman Alfred 
Roechling, Assoc. M. Inst. C.K. 

Berlin is situated in the sandy plains of North German 
on both sides of the River Spree, which empties itself 
into the Havel, at the town of Spandau, about 54 miles 
below the city. The Havel is a tributary of the Elbe, 
and forms a succession of lakes immediately above and 
below the junction with the Spree, which are picturesque 
in places, and are a favourite holiday resort of the popu- 
lation. The flow of water in the Havel and in the Spree 
is very sluggish, and the latter river in periods of great 
drought discharges only about 460 cubic feet per second. 
The area of the city is about 244 square miles, and its 
population at the last census (December 1, 1890) was 
1,578,794. The density varies from 220 to 25 persons per 
acre, each dwelling-house (flat system) being inhabited by 
an average of 65 people. There are about 250 miles of 
streets, 80 miles of brick sewers, 285 miles of stoneware 

yipe sewers, and 55} miles of pumping mains to the sewage 

eg The water works were purchased (from an 
English company) by the city authorities in 1874, and the 
authorities 8 established their own gas works, as they 
could not come to terms with the Imperial Continental 
Gas Association. The city provides for its extraordinary 
expenditure by the issue of loans, the last loan, that of 
1886, 2,500,000/. was issued above par (101.18); this is an 
excellent indication of the credit it enjoys in the money 
market. 

After the Franco-German War, Berlin became the 
German metropolis. Since then it has grown rapidly, 
and the changes it has undergone have been very marked. 
Whole districts have been cleared of the old insanitary 
houses, new streets have been formed, and others have 
been widened. Many new and elegant buildings have 
sprung up, the old aheniauhly smelling street gutters, 
which were es open sewage carriers, have dis- 
appeared, and under the sway of an intelligent and enter- 
prising City Council, which is the sole municipal autho- 
rity, Berlin has become one of the finest and best 
managed cities in the world. 

It was originally intended to drain the city in the 
ordinary way by two main intercepting sewers one on 
each side of the river, with one common pumping station, 
and to discharge the sewage, after some slight treatment, 
into the Spree. A scheme was prepared on these lines in 
1861, but 1t was not accepted, and finally, after numerous 
experiments respecting the best mode of sewage disposal 





had been made, the City Council decided to employ 
sewage irrigation, and Mr. Hobrecht’s new plan for the 
main drainage of the town was adopted in March, 1873. 
The works were commenced in August of the same year, 
and they have been in hand ever since. Under Mr. 
Hobrecht’s scheme the whole area of the town is divided 
into twelve separate drainage areas, called ‘‘ radial 
systems,’’ which are entirely independent one of the other. 

hey have each a pumping station from which the sewage 
is raised direct on to the farms, two drainage districts 
being in some cases united to one rising main. The area 
of these radial systems varies from about 674 acres to 
2117 acres, the total population in such of them as are 
entirely built over being about 200,000. 

The authorities have purchased the whole of the land 
required for sewage farming ; some of this land lies in the 
north and north-east, about six miles from the city, and 
some in the south about twelve miles distant from it. The 
total area of all the farms has now reached 18,790 acres, of 
which at present only 11,016 acres are under sewage treat- 
ment; the remainder is, however, being prepared for 
sewage farming, and the acreage of the farms is extended, 
as circumstances require. The subsoil on the farms is, 

enerally speaking, sand, with a preponderance of sandy 
oam in places, especially on the northern farms, and is 
well suited for sewage irrigation. The land is practically 
level, with small eminences here and there. The sewage 
of about 112 persons is now treated on each acre of land. 

The distribution of the sewage takes place by means of 
underground cast-iron pipes, which start from the stand- 
pipes on the rising mains and terminate on the small 
summits, where the open earth carriers commence. The 
whole of the land that receives sewage has been specially 
prepared for irrigation by levelling and draining. The 
effluent from the farms is conveyed in open ditches into 
small streams, which empty into the River Spree, partly 
above, partly in the city, and partly below it. 

The authorities employ a large number of ‘‘misde- 
meanants” in the work on the farms; these are men who 
have been sentenced for various minor offences to 
undergo a period of confinement in the House of Correc- 
tion ; they are the loafers of the Berlin streets. From a 
philanthropic point of view, this course cannot be too 
highly commended, as it gives the men a chance to get 
back into regular habits and thus to redeem their cha- 
racters, 

The city has spent about 2,906,792/. in works of 
sewerage, and 1,173,648/. in the sewage farms, and about 
350 million tons of sewage have been utilised on the farms 
since the commencement of irrigation. Broadly speak- 
ing, the largest acreage in 1889-90 was under cereals, viz., 
2817 acres, then follow the grass plots with 1785 acres, the 
roots and green vegetables take the third place with 1013 
acres, and oil-producing plants are cultivated only on 237 
acres. There has been a very fair profit on the manage- 
ment of the farms since 1886, but of course the amount 
has not been sufficient to meet the payments for capital 
expenditure. The deficiency, however, is not a large one, 
as it has necessitated only an average annual rate of 0.89d. 
in the pound during the last five years, or a payment of 
7.11d. per head of the population per annum. This isa 
remarkably small amount, and compares favourably with 
what has been paid in England for sewage utilisation. 

The degree of purification attained has been excellent, 
as on an average from 95 to 98 per cent. of the organic 
ammenia contained in the sewage has been abstracted on 
the farms. This isconsiderably above the figures quoted 
by the Rivers Pollution Commissioners as the result of 
sewage farming in this country. The farms have had no 
ill-effect upon the health of the population living on 
them, and the prejudice against them has almost died 
out, which is evidenced by the ever-increasing demand 
for sewage by adjacent farmers and landowners. 

On the whole, Berlin is to be congratulated upon the 
cheap and efficient way in which it utilises its sewage. 
Where other towns have failed it has succeeded, and that 
upon a scale at present without a parallel. 





Tuer Nortu GERMAN Lioyp.—A change has been made 
in the time table of this company’s Australian line. It 
has hitherto been the custom for the China boats to re- 
main a fortnight at pg but the time has now been 
shortened to one week only. This will Lave the effect at 
Colombo of the German-China mail arriving there within 
a day of the German-Australian mail, instead of a week 
later as now. It will also give the steamers more time at 
Bremen. At present they only get four days for repairs 
at Bremen, and at the end of each third voyage six weeks. 
Now they will secure a good eleven days in which to 
undergo cleaning and repair. 





Royton.—On the 31st ult. a Local Government Board 
inquiry was held at the Town Hall, by Colonel Luard, 

.E., for sanction to borrow 28,000/. for sewers, sewage 
disposal works, polarite filters, refuse destructors, and 
other works connected therewith, from plans prepared 
by Mr. Theo. S. McCallum, of Manchester. Mr. T. 
Bleasdale, the clerk to the Local Board, explained the 
purposes for which the loan was required, stating that 
since the first inquiry in January, 1888, the Board had 
visited and inspected sewage disposal works in various 
parts of the country, and as the result, unanimously 
agreed to carry out the International System which has 
since been put in operation at many places at home and 
abroad. He claimed credit for the Royton Board inas- 
much as they had sent deputations all over the country 
to see the various systems in use and had applied that 
which had proved itself to be a success, instead of spend- 
ing the ratepayers’ money in small experiments. Mr. 
McCallum then explained the scheme and laid the plans 
before the Commissioner. There being no opposition te 
the scheme the inquiry then terminated, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1888—1888, 

The number y iven in the tficati. is stated 
aan pty nig vig Ks ee ae mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 


Spectiention Ss, Sa.caet ene. ginen ee 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete i y 
give notice at the Patent O opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


4106. W. B, Hartridge, London. Washing or Puri- 
fying Smoke. [8d. 1 Fig.) March 7, 1891.—This invention 
relates to an apparatus for washing or purifying smoke, and has 
for its object to prevent the greater aeggerwn of the impurities 
existing therein from passing off into the atmosphere, and thus 
obviating to a considerable extent the consequent contamination 
thereof. The chamber A is built in the chimney, so that all the 
gaseous products of combustion are pelled to pass there- 
through. The inlet pipe B is connected to a water supply source 
having sufficient pressure to cause the water to rise to the top 
bend C. From thence it flows to the sprinkler D, in passing 
through which it is finely divided and scattered over the whole of 
the upper surface of the top layer of spherical bodies E. The 








bottom layer F rests upon a grating G formed of wire netting to 
prevent the bodies Efrom falling through, Beneath the grating 
G the outer casing is enlarged, and forms a collecting chamber H, 
where there is the funnel-shaped receiver J into which the water 
falls after percolating between the spherical bodies, the receiver 
being provided with an outlet pipe K for conducting the water to 
a reservoir. As the gaseous products of combustion pass up the 
chimney, they are collected in the chamber H, from whence they 
pass through the grating G, and through the interstices between 
thesuperposed layer of spherical bodies, and are met in their 

assage upward by the descending water which washes out the 
eparities, and carries the same off through the outlet pipe K. 
(Accepted March 9, 1892). 


9401. A. Bell and A. J. Bell,Manchester. Mecha- 
nical Stokers and Boiler Furnaces. (8d. 2 Figs.) June 3, 
1891.—The object of this invention is to form the flues of furnaces 
in which movable bars are employed so that the centre of the 
fire longitudinally is higher than at the sides, thereby causing 
the flame to come into closer contact with the by: ad part of the 
flue. A flue furnace a is constructed with movable bars b placed 
in a semicircular position ; a pusher c, in which is a furnace door 
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d, corresponding in shape to the outline of the upper surface of 
the bars which are connected to, and actuated by, a crankshaft e 
placed ina horizontal position and having cranks upon it con- 
nected to the lower end of levers h, while the upper ends of the 
latter are joined at j j1 to the pusher c, so that when the shaft e is 
caused to rotate the pusher is actuated in the same manner as the 
firebars by means of a fulcrum bracket f and lever h and pushed 
forward and drawn back any prearranged distance. (Accepted 
March 16, 1892). 


8078. J. D. Ellis, Sheffield. Steam Boilers and 
Furnaces. (8d. 3 Figs.) May 11, 1891.—This invention con- 
sists of the combination of means for supplying to the fires of 
steam boilers, air heated by the waste gases issuing therefrom, 
and of induced draught obtained by suction, whereby after the 
hot gases leave the tubes they are drawn into a chamber situated 
in front of the boilers. The heated products of combustion from 
the furnaces A pass through the tubes B into a chamber C in the 
front of the boiler, and pass from thence through openings ¢ into 
chambers E arranged horizontally along the opposite sides of the 
crown of the boiler, and each containing a series of tubes F open 





at one end to the at e or stokehold, and at the other com- 
municating with a gpace G partly surrounding the chamber C, 
and in connection with the furnaces A’above the fuel and with the 
ashpit d by passages a and b respectively. The tubes F which are 
heated by the hot gases heat the air passing through them to the 
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required extent before it enters the furnace, whereby the com- 
bustion of the fuel is improved ; the admission of the heated air 
to the furnaces being regulated by valvese. A fan is provided near 
the chimney H to draw off the heated gases, and thereby increase 
the draught. (Accepted March 16, 1892). 


ELECTRICAL APPARATUS. 


7850. W.W. Horn, London. (4. B. Strowger, Kansas, 
Missouri, U.S.A.) Automatic Telephone Exchanges. 
(Sd. 6 Figs.] May 6, 1891.—The object of this invention is to 
provide means whereby connection between two stations in the 
system is made by the aid of electrical appliances without the 
assistance of an operator at the central station. A hollow 
cylinder A is constructed of a non-conductive material, such as 
glass wood, and is provided with perforations a through which 
wire connections B extend from the inside to the main line 
wires N. The circuit-closing sleeve C is firmly attached to the 
lower end of the sleeve rod D, and has fitted closely within 
it a circuit-closing needle C! held so as to be in perfect elec- 
trical contact with the wire terminal b by a spring. The rod 
D is located along the axle line of the cylinder, and is free 
to rotate and move longitudinally, the lower end being sleeved, 
and having the upper portion of a ratchet rod inserted into 
it. Two wheels, through the hub of which the rod D extends 
with a feather and groove connection R, so as to cause its rota- 
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is inserted into it and held so as to leave between the inner and 
outer surface an equal space which is filled by pouring in plaster- 
of-paris, which when the cap B is quickly screwed on sets and fixes 
the charge. (Accepted March 16, 1892), 


6000. G. F. Redfern, London. (EZ. Ternstriim, Asni2res, 
France.) Quick-Firing Guns. [8d. 2 Figs.) April 7, 1891. 
—This invention relates to quick-firing guns, in which the breech 
is divided into two parts; a eye block and a descending 
wedge, the latter being provided with wedge-shaped shoulders 
which cock the firing pin ; and the object is to provide means to 
prevent the breech from being opened at all in case of a missfire, 
or too quickly in case of a hang-fire, without previously releasing 
the safety arrangement. On the surface of the trigger lever ais 
a shoulder }, which, as soon as the firing-pin c has advanced and 
struck the cap, rises behind the catch of the firing pin and, in 
case of missfire, prevents the same from being drawn back by the 





wedges d of the block e coming into contact with the wedge- 
shaped shoulders f upon the firing pin, so that these shoulders 
serve as a stop to prevent the block from being lowered to open 
the breech, which can then only be done by pulling the trigger 
lever to release the firing-pin from the shoulder } at the same 
time as the breech mechanism is opened. When the cartridge is 
fired after a hang-fire the inertia of the lever a during the sudden 
recoil of the gun, causes the shoulders b to be drawn out of the 
ang of the firing-pin, so that the latter is free to be driven back 
vy the pressure exerted upon the percussion cap from the interior 
of the cartridge case ; the firing pin is then free to be drawn back 
by the wedge d during the lowering of the wedge-block. (Accepted 
March 16, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


7038. R. G. Fiege, London. Affixable Automatic 
Mechanism for D: , &c., Machines for Deter- 
m: Depths of Holes. (8d. 6 Figs.) April 23, 1891.— 
This invention has for its object to provide a drilling or boring 





having a feeding action of a tool into the material to be 
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tion and at the same time admit of its sliding longitudinally 
therein, are provided on their peripheries with a series of ratchet 
teeth by which the rod D is turned, and with it the circuit-closer 
C and Cl. The levers G, H, I, which have pawls pivoted in their 
ends in position to engage the ratchet teeth with which they 
are respectively in contact, have a vibratory movement, and oscil- 
late by the alternate energising and de-energising of their respec- 
tive magnets, thereby imparting motion to its adjacent ratchet 
teeth, and consequently the circuit-closing needle C!, which 
moves from row to row, and from wire to wire at each pulsation 
of the push button. The magnets K are located in positions that 
when energised by the manipulation of keys at the sub-station 
operate their respective levers. Another set of magnets are also 
placed, so that when operated, their respective levers P serve 
to release the pawls from their engagement with the ratchet 
teeth, and allow the needle C C! to assume the initial position 
by the aid of gravity and aspring. (Accepted March 16, 1892). 


GUNS, &c. 

5608. F. W. Dodd, London. Charging Explosive 
Shells. [8d. 2 Figs.) April 1, 1891.—The object of this inven- 
tion is to render the loading of explosive shells safer and more 
expeditious, and to make them less liable to explode from shock 
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or from friction between internal parts, The case C, which is 
made of india-rubber or compressed paper, has its base D made 
in a separate piece, and being completely filled with the explosive 
which is toform the bursting charge F, its end D is fixed in with 





india-rubber solution. When the shell is to be loaded the case C 





drilled, with a self-acting appliance for regulating the required 
depth and then to return the tool so that the material may be 
moved onwards ready for the next descent, whereby all the holes 
or slots are of a universal depth. Over the main spindle A is 
fitted a loose sleeve B, having a toothed wheel C at the lower part 
in gear with another wheel D on a separate spindle ; the wheel C 
running idle when the main spindle A rotates, The boss of the 
first spurwheel C is provided with a half clutch E, and above this, 
the other half clutch F is on the sleeve G, encircling the main 
spindle A and feathered to revolve with it ; this second sleeve G 




















being provided with a scale, and a couple of rings H, I adjustable 
and fixable thereon, determining the distance of travel of the 
tool spindle by a guide J striking against the lower ring I and 
causing the two half clutches E, F to engage and the spur- 
wheels C, D, L to turn for reversing the direction. As the tool 
spindle is lifted to a given height, the guide J strikes against the 
ring H to lift the half clutch F out of gear, which allows the tool 
to again descend for making a fresh hole. In connection with 
the sleeve G is a carrier N and a vertical rod P which, when the 
half clutch F and sleeve G are being forced down by the guide J 
en on a plate Q extending from the back end of the feed pawl 

. which is thereby raised out of the teeth of the ratchet wheel S 
and stops the feed ; the rod, when released from the plate in its 
upward travel, leaving the pawl remaining clear of the ratchet 
wheel until replaced by the workman. (Accepted March 16, 1892). 


7086. A, Mackie, London. Cutting Washers from 
Leather or other Flexible Materials. (8d. 4 Figs.) 
April 24, 1891.—This invention relates to machines for cptting 
washers for bottles, &c., from flexible materials, such as leather. 
A circular cutting plate A carrying knives C has its face traced 
with a number of segment lines on which holes are drilled and 
distributed over the face of the plate for spacing and holding the 
knives. The material to be cut is placed under the surface of the 
machine, and a lever moved downwards so as to depress the cutter 
plate A, and the outer ring K, upon the surface of the material ; 
two or more knives, being first fitted on also by the same depres- 
sion, come into contact with the material, and when the power is 
applied to the spindle it revolves rapidly, and the knives cut 
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through. After a few revolutions the spindle is raised by lifting 
the lever. The framework EG is retained by the socket N, and 
the washers are thrown off ready for immediate use. On the sur- 
face of the cutter plate are two grooves Din which are placed 
two transverse bars connected to framework EG, which is fitted 
to a socket inclosing the lower part of and revolving with the 
spindle. This socket is kept in position by a spiral spring F fitted 








round the spindle on the back of the cutter plate, and has another 
shorter socket over it on which are four curved arms of steel 
wire, each being bent round at the middle to form a double coil, 
producing a spring when pressed downward. The lower ends of 
these curved arms being fitted into and carrying the metal ring 
K, whichis placed close to the cutter plate without touching it, 
so that the latter may revolve freely within the ring. (Accepted 
March 16, 1892). 


7476. J. Ellison, Bolton, Lancaster. Ratchet 
Gearing. (8d. 6 Figs.) April 30, 1891.—This invention 
relates to a sliding lever catch, and is designed to operate 
toothed gear so that slip will be reduced toaminimum. To the 
winding crank D is fixed, by a nut I, the centre H on which is 
mounted the adjustable fixing J provided with a screw pass- 
ing through the centre, and by which the fixing can be moved 
in either direction to allow of the sliding lever catch C being set 
ac ording t> the pitch of the ratchet wheel. This catch is con- 











atructed with slots L, and fits on the pins attached to the adjust- 
able fixing J by means of the split pins T. One or more catches 
can be employed to operate on the wheel G to insure its being 
rotated as long as the prime mover, to which the supporting pins 
are attached, is in motion, and if by any means the wheel G should 
assume a greater spced than the spurwheel all the catches will 
be thrown out of gear and breakages prevented. (Accepted March 
9, 1892). 


6607. C. P. Higgins, Kilbowie, Dumbartonshire, 
Riveting Machines. (8d. 6 Figs.) April 1, 1891.—The 
object of this invention is to insure tight and efficient jointing 
and at the same time produce a better finish to the rivet heads by 
imparting in addition to the usual end pressure, a partial rota- 
tion to the riveting snap, A ram A A’ is fixed on each side of the 
snap carrier B, the one A being of greater diameter than the other 














Al, and upon admitting water under pressure through flexible 
pipes to the cylinders C, C! of these rams, the snap B is turned in 
one direction, whilst on relieving the pressure it is turned the 
opposite way. The end pressure of the main ram is first applied 
and whilst maintained the snap B is turned by operating rom 


to admit water to the transverse cylinders C, Cl. (Accepted 
March 9, 1892). 
MINING AND METALLURGY, 
J. Whittall, London. (C. W. Kinder, Tientsin, 


7766. 
North China.) Pum 


ing Apparatus for Mi 
&c. (8d. 3 Figs.) 


ay 5, 1891.—This invention is intended to 





obviate. the difficulties and delays incidental to the fixing of 
pumps in mining and other shafts, and relates to the suspension 
of the pump, and the transmission of power thereto by rope 
gearing, whereby the usual heavy rods or pipes are dispensed 
with, and the pump allowed to he slung at any desired level with 
great facility and expedition; the motive rope being used for 
raising or lowering the pump. A is the suction pipe; B the 
cylinders of the pumps ; under the pulley D and over the pulleys 
F, the driving rope E passes to the engine ; G is the water deli- 
very pipe ; His a top water delivery pipe of flexible material ; J 
a rope or chain extending to the pump and directly attached 
thereto so as to relieve the delivery pipe from the strain of sue- 








pending the weight of the pump and also for raising and lower- 
ing it. (Accepted March 16, 1892). 


RAILWAY APPLIANCES. 


7175. G. J. Bellingham, London. Couplings for 
Railway Wagons, &c. (8d. 5 Figs.) April 25, 1891.—This 
invention has reference to means for connecting railway wagons 
&c., the object being to provide a coupling which can be used 
without risk of danger to the operator. The draw-bar a is pro- 
vided with the hook a! and has the link b connected to it ty the 
shaft c supported in brackets d having the elongated holese. A 
supplementary shaft f carried below the wagon and extending to 
each side thereof has hand levers g, and is connected by chains h 
to the bosses of the link b, so that by rotating either of the levers 
@ in the direction of the arrow 1 the link will be raised. Thislink 
is connected by arms i with the end link j through the medium of 
hinged rods k, k!; the joints having spindle plates n joined to the 
rods and bearing against the faces of the lug m. In order to 


operate the coupling to engage the draw-bar hook a? of another 
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wagon, the lever gq is moved in the direction of the arrow 1, 
thereby raising the arms ¢ and link j into a position at right angles 
to the link b. By then moving the levers g and q simultaneously 
still in the same direction, the whole coupling will be raised, and 
if, when the outer end of the link j is just above the draw-bar 
hook a2, either lever q be moved the opposite way, but still con- 
tinuing the movement of the other lever g till the link b assumes 
an approximately horizontal position, the arms i and link j will be 
projected forward over the hook a2, so that if the levers be re- 
leased the link will fall into the hook and thereby complete the 
coupling operation. To uncouple the wagons the links are again 
moved into the horizontal position when the hook j will be disen- 
gaged from a2, and by moving the arms and link j intoa position 
at right angles to b the whole coupling can be lowered. ( Accept.d 


March 16, 1892). 
MISCELLANEOUS. 


7517, F. T. Farrar, London. Valves. (8d. 5 Figs.) 
April 30, 1891.—The object of this invention is to provide a valve 
which can be opened so as to leave a clear straight way through 
the pipe in which it is situated. Transversely through the pas- 
sage a there isa chamber b for the reception of the plug of the 
cock, this chamber being closed at one end and open at the 
other, where it is covered by a screwed cap d provided with a 
recess p for the reception of the plug when raised, and through 
which the stem e of the plug passes. The plug is connected to 
the stem e by a loose plate a, the end of which is reduced and 
passed through a hole in this plate and through a washer c and 
riveted over so as to form on the stem a neck on which the plate g 





can turn. To this plate g is secured a piece h, having on one side 
thereof a projection / recessed to receive the washer c and the 
riveted end k on the stem e. The projection / is provided for the 
reception of the plug /, which is made of soft metal such as lead. 
The stem e has a thread thereon screwing into a corresponding 
thread in the interior of the neck of the cap d, the recess p being 
formed just below the thread to receive the plug /, when the 
stem is screwed out to its full extent. The outer end of the stem 
passes through a gland q, and is provided with a handwheel, by 
means of which it is turned in one direction to raise the plug into 
the recess p, soas to open the passage through the cock, or in the 
reverse direction to lower the plug into the chamber J, so as to 
stop the passage. (Accepted March 9, 1892). 


7245. R. Haddan, London. (H. Miiller, Leipzig, Ger- 
many.) Rotary Air Engines. (8d. 10 Figs.) April 27, 
1891.—This invention consists in a rotary engine driven by the 
motive force of the expansion of compressed air. A cylindrical 
stationary casing a forming part of the bed-plate of the engine 

















is surrounded by a rotary cylindrical hood s, the outer face of 
which is curved to drive a machine belt. This hood is carried by 
a disc which is mounted on the shaft w so that the latter revolves 
with the hood. On this shaft is the cam disc A having on its 
opposite faces cam tracks operating the pistons 1 andk. The 
Circular air feed chamber b which is supplied with the expansive 
fluid used to drive the engine, has within it a disc e fixed on the 
shaft w, and provided with slots /, g, so that compressed air is ad- 
mitted during a quarter revolution, and then cut off and suffered 
to act by expansion during the succeeding quarter revolution, 
after which it passes to the exhaust, and the cycle of action is 
such in the four semi-annular spaces, that during the whole revo- 
lution compressed air is admitted consecutively to all the four 
chambers, each being placed in communication with the air 








a during a full quarter revolution. (Accepted March 16, 
1 ¥ 


Valves for 


5429. A. Riedler, Berlin, Germany. 
a a object of this 


Pum (8d. 6 Figs.) March 26, 1891. 
invention is to provide an easy working valve for pumps, which will 
not be liable to breakage if inaccurately adjusted. Over the 
double-seated ring valves lies the tappet 6 mounted on a cross- 
shaft w passing through the valve chest and operated by the 
rocking arm h, also mounted on this shaft, but outside the valve 
chest, to which arm the external gear is connected. On the rise 
of the tappet b the valve s opens automatically, independent of 
the valve gear and of the pressure spring, whereas on the descent 








of the tappet b the valve will be closed thereby. The sprfng is 
interposed between the valve and tappet, and while the gear does 
not move the valve can expand, so that it is either free from com- 
pression or is limited by a collar preventing it from flying off the 
spindle entirely. As soon as the closing of the valve, through the 
external gear tappet b takes place, the valve s will not be directly 
closed by the tappet b, but the spring will first be compressed to 
an extent corresponding to the resistance of the valve, and then 
the valve will be closed partly by the continued motion of the gear 
alee by the power of the spring. (Accepted March 16, 
1 , 


9640. H. H. Lake, London. (D. A. G. Giusonwerk, 
Magdelurg, Buckau, Germany.) Hydraulic Presses with 
Telescopic Pistons. (8d. 2 Figs.) June 6, 1891.—This in- 
vention relates to apparatus for effecting the return movement 
ofa telescopic piston in a hydraulic press after the outward 
stroke has been completed by the fluid utder pressure, and con- 
sists in the construction of the parts as double-acting pistons, 
and the provision of means whereby the anuular spaces in front 
of the parts are connected by a pipe with the force pumps cn the 
one hand with the exhaust reservoir on the other. The fluid 
under pressure is conducted through a four-way cock C to the 
press cylinder A, which is made in one bron with an auxiliary 
cylinder B arranged parallel with it, and has a piston D bored 
out cylindrically, In the bore of the piston D slides a second 
smaller piston E similarly formed, in which is a still smaller 
piston F. The annular space a in front of the piston D communi- 
cates through a channel 0 at the front end of the press cylinder A 
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with the auxiliary cylinder B; the annular space c in front of 
the secozd piston E also communicating with the cylinder B 
through a channel d in the wall of the largest piston at its front 
end, and through a pipe G which extends into the auxiliary cylin- 
der through a stuffing gland, and is firmly connected with the 
piston D, so that it must participate in the movement of the 
latter. Similarly the annular space e in front of the smallest 
piston F is in communication with the cylinder B by a channel f 
and a pipe H, which extends through a stuffing gland in the head 
of the pipe G. The capacity of the fluid oyece in the cylinder B 
and in a, c, e will be greatest when the telescopic piston is com- 
letely extended, and smallest when contracted ; the difference 
tween them being kept slight in order to save as much water 
under pressure as practicable for effecting the return movement. 
The cylinders Band A communicate with the four-way cock C by 
two pipes ; supply and exhaust tubes I, J respectively leading to 
and from the cock. (Accepted March 16, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


street, Strand. 








SEWERAGE OF WHITBY AND ELLESMERE Port.—The 
sewerage of Whitby and Ellesmere Port, Cheshire, has 
ne been completed by the Wirral Sanitary Autho- 
rity. ‘The work was rendered all the more necessary by 
the great increase in the ulation of Ellesmere Port 
through the construction of the Manchester Ship Canal. 
The sanitary condition of the place was ming ex- 
ceedingly defective. The total length of the sewers con- 
structed is about 5000 lineal yards. They are laid with 
stoneware pipes supplied by Messrs. Doulton and Co., 
ranging in diameter from 9 in. to 18 in., and provided 
with Stanford’s joints, Flushing tanks and all other 
modern appliances are provided, and the manholes are 
furnished with deodorising baskets filled with polarite. 
The work, which has cost 4250/., was designed by Mr. 
Charles H. Beloe, M. Inst. C.E., of Liverpool and West- 
minster, the engineer of the ray, § assisted by Mr. 
Frank E. Priest, Assoc. M. Inst. C.E., and has been 
executed under their superintendence by Messrs. Young 
and Sons, contractors. The clerk of works was Mr, 
George McIlwaine, 
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AMERICAN INSTITUTE OF MINING | 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 428.) 

THE election of ofticers was announced as, 
follows : 
President, John Birkinbine, Philadelphia, Pa. ; 
vice-presidents, Thomas M. Brown, Boston, Mass. ; 
David T. Day, Washington, D.C.; John Stanton, 
New York, N.Y.; managers, H. L. Hollis, Chicago, 


,of gems. 


tion has been careful to buy pictures which are a 


' representation of some of the highest efforts of the 


artist. There is, also, a very fine Turner, and several 
exquisite war pictures by De Neuville, and some by 
Detaile. Several Van Maarckes are there, in fact 
the whole collection may be styled a gem or a series 
There are also beautiful bronzes, and 
antique pottery. Itis probably the finest collection 
of art in this country and was thoroughly enjoyed 
by the visitors. It added interest to the occasion 
to know that Mr. Walters was originally an engi- 
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Ill.; George W. Goetz, Milwaukee, Wis. ; Charles | 
Kirchhoff, New York, N.Y.; treasurer, Theodore 
D. Rand, Philadelphia, Pa.; secretary, Rossiter | 
W. Raymond, New York, N.Y. 

The following papers were then read by title 
only : ‘‘ Experiments with the Roessler Converter 
at the Marsac Refinery, Park City, Utah,” by C. 
A. Stetefeldt ; ‘‘ The Simultaneous Production of 
Ammonia Tar and Heating Gas,” by Alphonse 
Hennin ; ‘* Eastern Kentucky Coke and Coals,” 
by Joseph H. Allen ; ‘‘ La Gardette, the History 
of a French Gold Mine,” by T. R. Rickard ; “High 
Pressure Hydraulic Presses in Iron Works,” by R. 
M. Dealen ; ‘‘ Notes on the Selection of Iron Ores, 
Limestones, and Fuels for the Blast Furnace,” by 
F. W. Gordon; Zinc Mines and Mining near Webb 
City, Mo.,” by Carl Henrich ; ‘‘ Ancient Method 
of Silver Lead Smelting in Peru,” by Otto F. P. | 
Fordte ; ‘‘Tests and Requirements of Structural | 
Wrought Iron and Steel,” by Gustavus C. Henning. 

Among the papers of much interest, but which 
were read by title merely, were the following : 

*©A New Method for Removing Scales from 
Direct Metal Ladles,” by David Baker; ‘‘The 
Rock Drill Applied to the Opening of Blast Fur- 
nace Holes,” by David Baker; ‘‘ Extraction of 
Ore from Wide Vein or Masses,” by C. D. Delprat ; 
‘*Fluor Spar Deposits of Southern Illinois,” by S. 
F. Emmons; ‘‘ The Desilverisaton of Lead Slags,” 
by H. A. Keller. 

The Institute having laboured hard in listening | 
to all the wisdom enshrined in the foregoing papers, | 
and trying still harder to reconcile the varied results, | 
for who can decide if doctors (Ph.D.’s) disagree, 
was cheered and sustained by a visit to the beau- 
tiful gallery of Mr. Walters, kindly opened for their 
inspection, in which were seen not only the works 
of the old masters, who are unfortunately all dead, 
but some of the very best samples of the works of 
the painters of to-day, like Gerome, Bougoureau, 
Kenner, Shreyer, and many others. Frequently in 
a gallery one sees the works of these men, but not 
by any means their best. Mr. Walters in his selec- | 











Fic, 12. 


neer, and opened to all what possibilities were in 


' store for them. 


The next day the party went to Annapolis and 
were kindly received by the Governor of Mary- 
land and his handsome wife at the gubernatorial 


|mansion, where an entertainment was offered and 


thoroughly enjoyed, for the air was sharp and the 
appetites keen. 

The old State House was inspected and many 
pictures of the Revolution admired. It was said 





the legislature had adjourned in honour of our 
visit, We next visited that great training school 
where our Government develops the future admirals 
and commodores for its navy. The location is an 
ideal one with the bay for a background. The 
grounds of the Naval Academy are most attractive, 
and if any extraneous circumstances could develop 
a love for the sea, they are present. The cadets 
were paraded and showed themselves to be 
a fine body of young men and a credit to any 
nation. The course here is most thorough and 
practical as well as theoretical. On the return 
to Baltimore the annual dinner followed, and 
was an occasion of much pleasure. The next morn- 
ing the party assembled in a fine steamer to visit 
several works of great interest. The first place 
visited was to be the smelting works, but the *‘t” 
having dropped out we landed at the Fertiliser 
Works, which may have been music to one of our 
members who is deaf, but were not attractive to 
those who had full possession of their senses ; we 
could have readily spared the sense of smell just 
then, so we retreated to the Chesapeake Pottery, 
and this description your correspondent approaches 
with delicacy, because its success is one of the 
happiest results of American protection, and En- 
GINEERING has for its readers mostly free-traders. 
But the facts will be presented without comment, 
and in these days of reciprocity may form food for 
careful thought even from those who deny the cause 
and effect. In 1852, before such goods were made 
in this country, it cost with the tariff at 24 per cent. 
95 dols. to import an assorted package of ordinary 
white ware. Now since the manufacture of these 
goods here and the competition thus brought about, 
with a tariff of 55 per cent., the same quantity of 
goods of superior quality costs the consumer 46 dols. 
Notwithstanding this great reduction in the cost of 
the goods, the employé in the United States pottery 
has received more than double the wages paid the 
English operative for the same work, and more 
than three times the wages paid to the German 
workman for like service—he has been able to live 
comfortably, educate his children, and if reasonably 
provident, lay aside something for buying a home. 
It has been the aim also of those interested in 
these matters to start a school of design and deco- 
ration. A series of prizes were established for 
designs, and were open to all students in recog- 
nised art schools, and the points of award were in 
excellence of form, adaptation to household use, 
merit of relief ornamentation, and its suitability to 
the form. Excellence in colour decoration, and its 
adaptation to form and strength, and originality of 
the designs forming the set. A plan for a school 
of pottery was considered in January, 1891, and 
Mr. D. F. Haynes, one of the proprietors of this 
pottery, wasthe chairman of the committee, and 
judging from his energy and character, your corre- 
spondent is of the opinion he will carry this matter 
to a successful issue. The Pennsylvania Museum of 
Philadelphia has already taken the initiative, and 
their liberal offer has been accepted by the com- 
mittee. This pottery was a great surprise to all of 
the party, and the work is of a high character in de- 
sign, as will appear to those who examine Fig. 12. 
These potteries are Jocated near the clayfields of 
Masylons, and are also on the deep water naviga- 
tion of Chesapeake Bay. The ware is divided into 
four grades. The first called C C is hard and cheap. 
The second called white granite is a finer quality. 
The third is called semi-porcelain, and resembles 
French china in colour. The fourth is the china 
or porcelain, and is produced with great care, and 
requires the most thorough supervision to bring it 
to a state of perfection, especially in the firing. 
The materials for the four grades are prepared 
similarly, although of course in each instance by 
varying the mixtures. The substance is put into a 
tank with revolving arms, and thoroughly mixed 
with water, then it is forced into a press lined with 
canvas bags, and the water strained off, leaving a 
plastic mass called ‘‘clay,” although composed 
mostly of flint and feldspar. It now goes on a “‘ jig,” 
which is a rapidly revolving disc of metal, and takes 
the form of a saucer, plate, or some other flat object, 
the workman making the most marvellous changes 
in form by pressing a tool against the rapidly re- 
volving mass. Such pieces as require moulding are 
made in two parts in the mould, and are then joined 
together, the seams being covered with a roll of 
clay which is worked off smoothly, and the mould set 
aside until by the absorption of water from the 
piece by the plaster of the mould, and the drying 
of the clay from the inside, the piece has so 
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hardened and contracted as to be easily and safely 
removed ; then the handle, which hasbeen made in 
another mould, is fitted to the body and joined fast 
by a slip mado from clay. The whole is smoothed 
off, finished, and, bearing the exact impress of the 
mould in which it was formed, it is placed in the 
‘*green room” to dry. Careful handwork is re- 
quired in all this manipulation, for, plastic as is the 
clay, it has rights that must be respected, and it 
cannot be forced too far. With all the care used, 
many pieces are ‘‘ marred in the hands-of the 
potter.” 

The dexterity displayed by the workmen is 
something astonishing, and is was often a question 
with the visitor as to what was to be the final shape 
of the clay. The clay now goes to the kilns, which 
may be described as follows: They are solidly 
built of red brick lined with firebrick, and are about 
16 ft. in diameter inside, and about 16 ft. high 
inside to a crown or roof, above which the kiln 
rises, tapering in form to a sufticient height to give 
draught to the fires. Around the base are the fire 
chambers, eight or ten in number, above which are 
openings directly into the kiln, and from which 
lead flues under the floor of the kiln to the centre. 
The kiln in which the ware receives its first fire is 
called the biscuit kiln. To protect the ware now 
prepared for firing, which is ready to fall in pieces 
at a careless touch, boxes made of fireclay called 
‘*saggars” are used ; these are made of all shapes 
to suit the ware, high, low, oval, and round, the 
sides being about 1 in. in thickness. One of these 
filled with ware is placed on the bottom of the kiln, 
with a row of soft clay around the top; another 
saggar of same form, likewise tilled, is placed on it, 
and the operation repeated until the tier or 
‘*bung ” reaches the top of the kiln, other ‘* bungs”’ 
are placed close to it, and this is kept up until the 
kiln is filled, then the door is bricked up and 
plastered over, the fires are lighted and the work 
of burning begins. 

The heat is increased from a gentle one to about 
3000 deg. Fahr., and this is kept up till all the 
materials are thoroughly fused and solidified, pro- 
bably occupying two days and nights. The fire is 
drawn and cold air carefully excluded. In three 
days the cooling process is finished. The broken 
pieces are collected and the good work is rear in 
a tub filled with glaze and taken to the kiin fora 
second firing. This kiln and the saggars used are 
similar to those used for the biscuit firing, but still 
greater care is required in placing the ware, for if 
two pieces touch when the glaze melts in firing they 
will be cemented fast toeach other. Hollow pieces 
can be placed upon the bottom of the saggars, 
which have been sprinkled with small bits of flint, 
the size of shot, to keep the ware from fastening 
to the saggar ; but plates and flat pieces must be 
supported underneath by pins, with triangular 
points made of clay, which are inserted in holes 
pierced in the sides of the saggar, and they are thus 
carried one above another while being fired. The 
firing of these kilns is accomplished in about 
twenty-four hours, and after cooling the kiln is 
opened and the wares areready for the decorating 
department or to be placed in the bins of the glost 
wareroom. With all the care the average pottery 
employé seems to be capable of, the frequent 
breakage of valuable pieces is trying to deli- 
cate nerves, and the disasters of a day will 
often furnish “‘ potsherds” sufficient for a thou- 
sand afflicted Jobs. The final process now 
comes, viz., the decoration. The design is 
engraved on a copper plate, mineral colours 
that will stand firing are mixed with a spe- 
cially prepared oil, and a print is taken from 
the plate on a sheet of tissue paper ; this is laid 
in proper position upon the piece of ware to be 
decorated and rubbed with a flannel until it ad- 
heres firmly. After a few hours the paper is 
removed and the perfect print remains on the ware. 
This is afterwards touched up with colour by the 
women employed, their skill and knowledge having 
much to do with the character of the decoration 
produced, but no skill can compensate for the lack 
of a good design, or make a poor drawing anything 
but commonplace. Tints covering the ware, or a 
good part of it, are sometimes used. They are 
applied by first covering the piece with a thin coat 
of oil, upon which the colour in a fine powder is 
dusted ; when the tint has been fired, a print can 
be applied on it and excellent effectssecured. The 
application of gold either in the form that fires 
bright without burnishing, or the preparation that 
requires after firing to be scoured or burnished, is 
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WAGON AND FORGE FOR FIELD BATTERY. 


made with a thin brush in same manner as colour | since the Pennsylvania Steel Company commenced 


is applied. 


Simple as the processes used in decoration seem | 13, 


operations in 1887. Reference to the map (Fig. 
age 515) will give a general idea of the 


to be, the field for the exercise of a refined taste location of the property and the arrangement of the 


in their application is boundless. 
of good designs, the adaptation of decoration 


to form, the thousand combinations of colour, | 


all these deeply interest and draw forth the 
most earnest efforts of those who make a serious 
study of pottery decoration. The enamel kiln, 
in which the decoration is fired on the ware, 
is constructed with flues surrounding it, so that the 
fire cannot come in direct contact with the ware, 
and, therefore, only fireclay bats or shelves are re- 
quired to place the ware upon in place of the sealed 
saggars used in the biscuit and _glost kilns. 
six to ten hours firing is needed to give the decora- 


From | 


tions permanency, when the ware is removed from | 
by Babcock and Wilcox boilers ; 4000 horse-power 
Baltimore has five potteries and 750 employés in | 


the kiln, examined and wrapped for shipment. 


them. The coming Exposition at Chicago will 


show what wonderful advance has been made in| 


this industry. Mr. Haynes, with great fore- 
thought, had provided souvenir plates specially 


decorated for the occasion, and having pictures | 


illustrating extracts from Shakespeare. 


From the pottery the party went to the copper| 
smelting works and traced the process from the | 


landing of the ore to the casting, thence to the 
rolling and cutting into plates. 

Then all re-embarked to see the great works of 
the Maryland Steel Company at Sparrow’s Point. 
This is really a part of the Pennsylvania Steel Com- 
pany and bids fair to be the largest part. That 
company having obtained an interest in the cele- 
brated Juragua Mines in Cuba, looked to a location 
for manufacture on tide water. 


in Chesapeake Bay, and have laboured since 1887 
to put it into shape with most gratifying 
results, for they have probably one of the finest 
Bessemer works in the United States, while the 
outlook for the future is even more remarkable. 
The works have deep-water navigation which not 
only brings their ore, but enables them to ship to 
all coast points and to South America at a minimum 
expense, and in addition they have constructed a 
railroad to Baltimore which gives them access to all 
interior points. 

The manufacturing plant at the present time 
consists of four blast furnaces, of which three have 
been in operation, and the fourth is ready for work 
at any time, furnace C being the only one in blast 
at present ; a Bessemer plant and rail mill ; the 
Marine Department or shipyard, machine shop, 
pattern shop and foundry partly completed and in 
operation. Allthe buildings and other improve- 
ments on the property have been placed here 


They accordingly | 
secured 1000 acres about nine miles from Baltimore | 





The creation | plant. 


Of the piers, No. 1, 40 ft. wide and 600 ft. long, 
was built in 1887; No. 2, finished in 1890, is 
900 ft. long. and 100 ft. wide. These piers, which 
will accommodate six steamers, are designed chiefly 
for the handling of cargoes of iron ore, and for 
shipping the products of the works ; they will be 
equipped with the most approved appliances for 
this work. 

The four furnaces now built are each 85 ft. high 
and 22 ft. bosh. The blast is supplied by double 
vertical condensing engines built from designs of 
the company. The blowing cylinders are 84 in. in 
diameter and 60 in. stroke, and steam is supplied 


being allowed each pair of furnaces. There are 
four Whitwell stoves 70 ft. high and 22 ft. in dia- 
meter for the hot blast to each furnace. 

The Bessemer plant is arranged to work either 
with direct metal from the blast furnace or with 
remelted metal from the cupolas, and is designed 
for four 18-ton converters. Along the line of the 
stock-house electric cars are run on a depressed 
track to convey the stock barrows to the hoist, thus 
saving the labour of wheeling. A casting was made 
while the party were there. The moulds were 
placed in vertical position on cars, specially de- 
signed for the purpose, and the ladle is hung over 
the cars, which are moved mechanically under it to 
be filled ; hence a pit is not required, which seems 
a great improvement. The ingots are stripped by 
a double vertical stripper and taken to two blocks 
of pit heating furnaces. 

The blooming mill is of the ‘‘two-high” re- 
versing type, with rolls 36 in. in diameter, driven 
by a pair of 42 in. by 60 in. reversing engines. 
Beyond the rollsis a hydraulic shear for cutting 
off the ends of the blooms. The blooms pass direct 
from the blooming mill table through the shear to 
the rail train, where they are rolled into rails 
without reheating. 

The rail train is ‘‘three-high,” with rolls 26 in. 
in diameter, driven by two 48 in. by 66 in. Porter- 
Allen engines. One engine will drive this in case 
less power is needed, and the tiain is fitted with 
tables for handling the bars from the different 
passes mechanically, and is arranged for turning 
out finished rails six lengths (180 ft.) each. The 
six-length rails are rolled on the lighter sections, 
the number of lengths being reduced as the weight 
of the section increases. The object is to keep the 
weight of the ingots uniform. Beyond the rail 
train are the sawing, straightening, and drilling 
appliances. 
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Fic. 167. Fic. 168, 
THE GERDOM SYSTEM OF BREECH MECHANISM. 


In cooling, the rails do not touch each other, | of which the other two will be used as erecting and jan account of Baltimore, its industries, its geo- 
hence there is little straightening required. In) light tool shops. | logical characteristics, and accompanied by an ex- 
fact one is impressed with the many devices to In this building heavy castings for the works and | cellent map of the city and a geological map of the 
facilitate the work, and to reduce the handling of | for the vessels at the shipyards are being made | section, was a work of care and was greatly appre- 
the material to a minimum. ‘daily and handled by hydraulic cranes, to be aided |ciated. It will, undoubtedly, find a permanent 

On that portion of the property lying east of the by a 50-ton electric travelling crane which is nearly | place in the libraries of the members and remind 
Bessemer and rail department an extensive plant | completed. |them that the Baltimore committee are men to be 
of open-hearth furnaces is projected, the product} A brick manufactory with a daily capacity of | proud of. 
of which will be distributed among the blooming | 25,000 is operated by this company, and on the | 
mills, plate and structural shape mills to be erected | property is located a lumber company manufactur- | 








in connection with them. ing 250,000 ft. per day. The buildings have been | MODERN UNITED STATES 
The marine department, although not complete | constructed with a view to extension and reflect | ARTILLERY.—No. VII. 

in its varied details, is in active operation. On the| the greatest credit on their designers. This inspec- | Wacon anp Force ror Frietp Barrerizs. 

fitting-out pier, alongside which vessels will be|tion closed the day’s excursion, and there was | (Fie. 164.) 


taken as soon as launched, to receive their machi-| yet another trip to be chronicled, and that was to| Tuer battery wagon and forge for use with the 
nery and outfit, is being erected a machine shop, | Indian Head on the day following, to see the field batteries have been combined in one carriage, 
also hoisting sheers of 100 tons capacity. The| United States proving grounds to witness some/|thus reducing by one the number of carriages 
other buildings comprise the tool shed, smith and | tests. Shots were fired from the rapid-fire guns, in the battery. While the advantage of such a 
machine shop, joiner and paint shop, and dry house. | and from the 6-in. and 8-in. rifles. The 6-in. shot | reduction is great, the full value is not obtained, 
There are now completed four slips for vessels | passed through a Carnegie 6-in. plate. Thesmoke-| since this combination has required the addition of 
250 ft. to 300 ft. long, others for larger vessels to | less and cocoa powder were examined, and from an artillery wagon. The battery wagon consists of 
be added as required. One steel seagoing tugboat | thence the party visited the United States Navy |a limber and body, generally similar to the caisson. 
has been recently completed and is now in active Yard at Washington, to see the gun shops, and to The fore-wheels or limber carries everything that 
service ; another is nearly finished. A side wheel | admire the lathes and rifling machines for guns pertains to the forge, except the sledge, anvil, and 
steamer 210 ft. long, and a propeller steamboat | from 6in. to 12 in. These guns were shown in | vice ; these are carried by the hind-wheels, which 
305 ft. long for the service of the Baltimore Steam various stages of completion, and the heart of the | also carry everything which relates to the battery 
Packet Company between Baltimore and Norfolk, | American citizen dilated with pride, and he felt | wagon. 
are now under way. almost like wishing for a war to show foreigners | The battery wagon body, made of white wood 
The machine shops, one section of which is now | what an American gun can do when needed. |and oak, has three compartments ; two lids on top 
erected and partly in operation, are intended to, The arrangements for this meeting, it may be | open into one of the compartments, and a door at 
produce the apparatus required for the extension said in closing, were most carefully planned | the front end into the other two. These last two 
of the manufacturing plant, and the engines and and completely carried out. The local committee compartments each contain a chest of tools, one 
other machinery required by the shipbuilding de- covered themselves with credit anddeserved all the | containing the saddler’s tools and the other the 
partment. The present shop is one of three bays, thanks they received. Their souvenir book giving | carpenter's and wheelwright’s tools. The tools are 
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so arranged that any one can be taken out without 
disturbing the others. 

The anvil is carried on the middle rail. 

In the top compartment is carried a grindstone 
and stand closets packed, also stones and spare 
parts for the repair of the battery. The vice is 
attached to the middle rail in front of the anvil. 
A folding forage rack in the rear of the wagon and 
a rail around the top provide space for carrying 
forage. 

The artillery wagon, shownin Fig. 164, is rather 
a novel addition to the battery. It is designed to 
carry knapsacks, intrenching tools, and water. 
On the large canvas cover is painted the name and 
designation of the battery. The wagon has the 
same tracks as the other artillery carriages, and the 
rear wheels are of the same diameter as those of 
the 3.2 in. field gun. The fore-wheels are smaller 
in order to go under the body of the reach. The 
wagon has a capacity of 227 cubic feet, and can 
carry 120 knapsacks of about 25 lb. each. 

The driver’s seat is a box, which has three com- 
partments, the middle one of which carries a few 
tools, and the other two spare revolvers and cart- 
ridges. 

In the rear of the wagon is a 25-gallon water- 
keg, slung by chains and resting on a cradle built 
- out from the rear of the wagon. It has a large 
bronze bung for filling and a faucet from which 
water may be drawn while on the march. 

The wagon has a double cover. The first isa 
waterproof canvas covering the top only, while the 
pes of cotton duck extends down the side and 
far enough in rear of the wagon to be lapped over, 
so by lacing it up by means of eyelets which are 
provided, the end is closed. A stout canvas 
curtain in rear of the driver’s seat prevents the 
load from being thrown to the front. 

The intrenching tools and spare double and 
single trees are carried under the body of the 
wagon. These carriages and pieces which have 
been described, complete, with one exception, the 
equipment of the field batteries of the United 
States. 


Tue Grerpom BREECH-LOADING MECHANISM. 
(Fias, 165 to 168.) 


Numerous methods have been tried, at various 
times, for closing the breech of guns, but at the 
present time the number has practically been re- 
duced to two, the Krupp, or sliding wedge system, 
and the French, or interrupted screw system. 
Between the advocates of the two systems there 
has been great rivalry. It may, however, be stated 
that, with the exception of Germany, the various 
nations have generally adopted the interrupted 
screw system. 

Among the latter nations is the United States. 
All the guns that have been built at the National 
Foundry have breech-closing mechanisms of the 
interrupted screw system, This system has been 
adopted after long and careful criticism of the two 
methods. The United States in its isolated position 
has felt that it could wait while the conflict between 
the two systems was going on, and Congress was 
loth to appropriate money for the building of heavy 

uns until the superiority of some one system 

ecame evident. It can hardly be said with fairness 
that such a superiority has become manifest, It can 
be said, however, that both systems have proved 
themselves reliable, serviceable, and durable ; each 
has its advantages over the other, and it becomes 
merely a matter of choice as to which advantage a 
nation considers the most desirable. The prin- 
cipal advantage of the Krupp system is its sim- 
plicity. It is, on the other hand, obliged to employ 
a much inferior gas-check. A few grains of sand 
or slight fouling is sufticient to allow the slight 
escape of gas, and the erosion once begun will soon 
destroy the gas-check. The Krupp block has a 
motion of translation only at right angles to the 
axis of the piece, while the interrupted screw 
system has a motion first of rotavion about the axis 
of the piece and block, then of translation to the 
rear in the direction of the block, and finally of 
rotation about a vertical axis. These three 
motions complicate the devices necessary to regulate 
them. The carrier ring, or the tray, which replaces 
the carrier ring in the larger carriers, has to be 
locked and unlocked automatically. This requires 
some delicate device, such as the Lecbate: that has 


been described with the 3.2-in. breech-loading rifle. 
On the working of this latch depends, practically, 
the working of the breech. A new mechanism has 
recently been devised by one of the mechanics at 


the National Foundry, which promises to supplant 
the interrupted screw system in guns of the 
smaller calibres, if not in the larger ones. It is 
being tried in a field gun, but the official result will 
not be arrived at for sometime. It is known as 
the Gerdom breech mechanism. Four views are 
shown in Figs. 164 to 168, and from them can 
be seen the various steps in the opening of the 
breech. The locking is done by an interrupted 
screw, and the motions of the block are two, one of 
rotation about the axis of the block and piece which 
locks or unlocks the block, and a second motion of 
revolution about a vertical axis. The motion 
of translation is entirely dispensed with. It 
will be seen that the number of screw sectors 
is two, and the same number of slotted sectors, 
so that the block is approximately rectangular in 
cross-section. To open the block it is revolved 
90 deg., thus unlocking the block, which is then 
revolved to the left to open it. The breech-block is 
carried by a carrier ring, which on its left side has 
attached to it a longitudinal piece, which serves as 
ahinge. The hinge-pin goes through the left side 
of the piece and through this longitudinal part of 
the carrier ring. The only other part of the block 
is the vent closer, which is a strip of steel, rect- 
angular in longitudinal cross-section, and which 
slides in a radia] slot. It is constantly forced out- 
ward by a spring, but in all, except the locked 
position of the block, its outer end presses against 
the carrier ring, while its inner end closes the vent. 
When the block is locked the vent closes, arrives 
opposite a slot in the carrier ring, and is forced by 
the spring outward into this slot, uncovering the 
vent and locking the block to the carrier ring, so as 
to prevent any tendency of the block to rotate when 
the piece is fired. To open the breech the vertical 
handle is revolved to the left and upward. There 
is a slight play allowed to this handle, so it rotates 
through several degrees before the block begins to 
move. During this period the vent is closed in the 
following manner. On this handle is a small key 
fitting into a slot in the vent closer. The revolu- 
tion of the handle to the left causes the key to 
press against the vent closer, forcing it inward, 
closing the vent and unlocking the block from the 
carrier ring. As soon as this is done the handle 
arrives at the end of the play allowed and the block 
revolves. After a revolution through 90 deg. the 
screw threads are disengaged and the breech can be 
opened by revolving the block around to the left 
to the position shown in Fig. 168. The breech is 
closed iy the reverse motion, first being swung 
around into place and then the handle is pressed 
downward. When the vent closer arrives opposite 
the slot in the carrier ring it is forced outward by 
the spring with a snap, opening the vent and lock- 
ing the block. The gas-check used is the Du Bange. 
A stop-bolt passing through the top of the carrier 
ring limits the rotation of the block to the proper 
angle. The whole mechanism is very simple and 
very ingenious, and will undoubtedly prove success- 
ful. It will require an exhaustive test to determine 
whether it is advisable to replace the interrupted 
screw mechanism now in use by it. 





THE TANSA DAM. 

Our two-page plate illustrates the great dam 
that has been built in connection with the Bombay 
Water Works, and which has been some 54 years 
in building. A good idea of the appearance of this 
structure at its deepest part will be gained from 
Fig. 1, whilst in Fig. 2 we give a cross-section of 
the dam, at the same place, and in the remaining 
figures longitudinal profiles. The tinting in the 
latter shows the progress of the work at different 
dates, the stippled portion representing the work 
done up to June, 1889, whilst the hatched part 
shows what was accomplished between that date 
and June, 1890. The dam, which was opened on 
March 31 by the Viceroy of India, is situated 
about 65 miles north from Bombay, to impound 
water in the Tansa Valley, for the purpose of 
giving Bombay a new supply. This was greatly 
wanted, since the former supply almost entirely 
depended on the Vehavi Lake, in which the water 
was held up by earthen dams which have from 
time to time caused the officials in Bombay much 
anxiety from their leaky condition. The supply 
was also growing totally inadequate in consequence 
of the increased and growing population, and the 
enormous strides in the trade of recent years in 
Bombay. 





The Tansa Dam, now constructed, is known to 


be the largest masonry dam in the world. It is a 
little under two miles long, 118 ft. high, and about 
100 ft. thick at its greatest depth, with a top width 
of 153 ft. The bottom of the inside face is slightly 
battered for a short distance, the balance being 
perpendicular. The bottom of the outside face has a 
straight slope, above which it is curved, with a radius 
of 160 ft. The waste weir is 3 ft. below top of 
dam, and about 1600 ft. long. The dam has been 
so designed that it may, at some future time, be 
raised, if required, to impound water up to R* 420, 
or 15 ft. above present level, in which case the 
height of the dam will be 133 ft. above the bed of 
river, and the lake will cover an area of 8 square 
miles, and the catchment basin, in which the rain- 
fall will be collected, over 52 square miles ; whilst 
the available supply, after deducting for evapora- 
tion, &c., will then equal 68,000,000 gallons per 
day for 365 days, or practically 100,000,000 gallons 
per day, because allowing for the fall during the 
rainy season, the supply stored is only required to 
meet the demand of 240 days instead of 365. 

Foundations.—The entire foundation of this dam 
is solid rock throughout, and care was taken to 
remove every possible part where the least 
doubt existed on this point, and to this end 
the foundations have in some cases been carried 
down 45 ft. below original ground level. In the 
course of this work the quantity of excavation 
actually carried out in soft boulders, bastard rock, 
and rock amounted to 6,780,428 cubic feet, as 
against an originally estimated quantity of only 
4,084,347 cubic feet, equivalent to 66 per cent. 
over and above the originally estimated quantity in 
foundations. 

Masonry.—The whole of the masonry in the dam 
consisted of uncoursed rubble, anything approach- 
ing horizontal joints being carefully avoided ; and 
good bond was carefully seen to throughout the 
whole of the work. Every stone was carefully 
laid in mortar and driven home with a light 
mallet. The top course of the dam was, by 
the use of carefully selected, flat-topped stones, 
brought up to a uniform level, having the appear- 
ance of rubble paving. The face stones were laid 
without priming in front, and were specially 
selected of a larger size, to insure good beds, and 
of uniform colour. They were laid so as to tail 
back, and bond well into the body of the work, 
and no face stone had a greater height than either 
its breadth on the face, or length of tail in the 
work. The face work, when completed, was equal 
to and had the appearance of coursed rubble. The 
quantity of loose rubble stone used in the dam 
amounted to 14,707,000 cubic feet. The mortar 
used in the masonry consisted of one part of 
kunker lime to one and a half of clean, sharp sand, 
with the exception of the lower and thickest por- 
tion of the dam in the bed of the river, where a 
proportion of Portland cement was added to 
the above. The mortar was ground in steam mortar 
pans for fifteen minutes before being used, the pro- 
portions of lime and sand being carefully gauged by 
specially made frames. The lime was all burned 
and prepared by Messrs. Glover and Co., most of it 
at the site of the works. The kunker nodules, out of 
which the lime was made, had to be excavated from 
some feet underground where they were quarried, 
and after being exposed in the sun and thoroughly 
dried, were separated from all extraneous matter, 
such as earth, &., by beating, washing, &. The 
kunker used in this work is well known for its 
special hydraulic properties, and has a high repu- 
tation. After being cleansed as described, it had 
to be carted to the railway stations an average 
distance of 10 miles, then by train about 70 miles 
to Atgaon Station, G. I. P. Railway, and again in 
carts, 8 miles to the mortar mill sheds at Tansa. 
The total quantity of lime used was 2,206,000 
cubic feet. The sand was clean, hard, and sharp 
from quartz and trap formations, and was carefully 
washed to remove dirt, &c. It was carted from 
about 14 miles in the first season, the distance in- 
creasing in each subsequent season up to 12 miles 
of carting, over most difficult country without made 
roads, The total quantity of washed sand used 
in the work amounted to 3,309,000 cubic feet. 
During the working season as many as from 700 
to 900 carts were employed in the conveyance of 
sand, lime, &c., to the works. Regularly during 
the progress of the works, portions of the mortar 
were sampled, by being made into 4-in. cubes and 
submerged in water after lying damp for forty-eight 
hours. These cubes were tested by hydraulic pres- 





sure after lying submerged for from six to eighteen 
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months, and the general results averaging from 
400 lb. to 1000 lb. per square inch before crushing, 
were considered eminently satisfactory. The ex- 
posed faces of the masonry joints were all scooped 
out to the depth of an inch and carefully pointed, 
the inner or water face, with Portland cement, and 
the outer face with ordinary mortar, specially pre- 
pared. During the progress of the work the pro- 
portion of mortar used in the masonry was regu- 
larly and carefully checked, and the average 
proportion throughout found to be 36.7 per cent. 
The quantity of masonry originally estimated was 
10,038,591 cubic feet, and the total actually 
executed was 11,030,000 cubic feet. The largest 
amount of work built in one month was in January, 
1891, when 700,000 cubic feet were executed ; 700 
masons were employed to build this quantity dur- 
ing this month. During the working season, 
on an average from 9000 to 12,000 workpeople 
were employed on the works. The working 
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forest and jungle, the country being almost unin- 
habited for miles distant. No roads whatever 
existed, and before operations could be commenced 
a metalled (macadamised) road was constructed by 
Messrs. Glover and Co., from the base of opera- 
tions at Atgaon Station, G. I. P. Railway, up to the 
site of the works, a distance of eight miles, at a 
cost of about Rs. 30,000 (thirty thousand rupees). 
In order to induce native labour to come on to 
the works and remain there, a regular village had 
to be laid out and built with bazaars for the supply 
of food of every description. This latter was 
supplied to the great mass of people by a contractor 
(under severe penalties) at 3 per cent. under the 
ruling market prices in Bombay. 

A regular police force was established and re- 
tained at the expense of the contractors for main- 
taining order, &c., and the various arrangements 
were so organised and supervised that serious 
crime during the 54 years was unknown. 





Notr.—The heavy figures at the inner and 
outer faces represent the pressures in 
pounds per square inch with the reser- 
voir empty and full respectively. The 
latter have been calculated by M. 
Bouvier’s modified formula which gives 
figures much in excess of those arrived 
at by the usual formula (that used by 
M. Delocre), for instance, the maximum 
pressure as shown 86 Ib. on square inch, 
would, if calculated by usual formula, 
be only 67 Ib. on square inch. 

The tinted portion shows middle third of 
dam. In calculation the weight of 


masonry is taken at 150 1b. per cubic 
foot. 
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season extended from October till the end of May 
in each year, and during the rainy season 
(monsoons), from May to October, the works were 
entirely suspended, with the exception of quarry- 
ing, whenever a lull in the rains would admit. 

The work in connection with the dam was com- 
menced in March, 1886, and was completed 
(fifteen months before contract time) on April 3, 
1891) when the last stone was laid by Mr. H. A. 
Acworth, C.E., Municipal Commissioner of Bom- 
bay, in the presence of an assemblage of engi- 
neers, officials, and others from Bombay and else- 
where. 

The masonry dam, together with the pipes, 
aqueducts, &c., for conveying the water to Bombay, 
forming the whole water supply scheme, was designed 
by and carried out under the supervision of Mr. W. | 
J. B. Clerke, M.I.C.E., executive engineer for | 
the Tansa works, but the first suggestion for a dam | 
at this site is due to Major H. Tulloch, R.E., chief | 
engineering inspector to the Local Government 
Board, who reported on several schemes of water | 
supply for Bombay many years ago. | 

The contractors for the masonry dam were) 
Messrs. Glover and Co., the head of which firm is 
Mr. Thomas C. Glover, of Mount Grange, Edinburgh. 
Before the work in connection with this scheme | 
was started the whole country around was a dense | 





At the starting of operations and especially dur- 
ing the summer of 1886 no water was available near 
the works, and the contractors, therefore, laid 
down special pumping plant and thus supplied the 
village and the works by pumping from a consider- 
able distance down the river. The water for the use 
of the village was pumped into large masonry filter 
beds specially built for this purpose. This system 
of supply continued until the dam had been raised 
high enough to impound sufficient water for the 
demands of the works and village. This pumping 
plant was afterwards augmented and utilised for the 
carrying out of the works on which were regularly 
employed four steam pumps and six miles of dis- 
tribution pipes. 

The medical and sanitary arrangements for the 
village were carefully arranged and organised. 
Hospitals with the necessary medical man, assist- 
ants, and medicines, as also latrines, were pro- 
vided free by the contractors. In all these 
arrangements of the village, bazaar, and medical 
sanitation, care had to be taken to avoid any 
interference of caste prejudice, which is so deeply 
rooted amongst the natives of India. All these 
necessary arrangements were evolved from Messrs. 
Glover and Co.’s long and intimate experience 
in dealing with large masses of workpeople all 


ant it was that the comfort, &c., of their employés 
should be their first attention, and a primary 
point in connection with all their works. The 
result of these important and special arrangements 
at Tansa, and of strict enforcement of sanitary 
regulations, was that, notwithstanding the feverish 
tendency of the district, and that cholera raged to 
a fearful extent on several occasions at Atgaon and 
other villages in the neighbourhood, the village and 
works at Tansa were, with the exception of a few 
isolated cases, kept free from epidemics of import- 
ance. Notwithstanding all these costly arrangements 
for the accommodation and comfort of the work- 
people, the bad reputation of the district for fever, 
&c., acting as a deterrent, caused the contractors 
to have the greatest difficulty in inducing the neces- 
sary amount of labour to come in, and in keeping it 
there after arrival. 

The lake was full of water during last monsoons, 
and the masonry dam was perfectly water-tight 
throughout. The main to Bombay has required 
50,000 tons of cast-iron pipe, which was supplied 
by Messrs. Macfarlane, Strang, and Co., Limited, of 
the Lochburn Iron Works, Glasgow. These pipes 
are laid above ground instead of under it as usual. 
They are 48 in. in diameter, and each length weighs 
about 4 tons. 








THE COLUMBIAN EXPOSITION. 
THE AGRICULTURAL BuILpIna. 

Fic. 45 is a view of the trip truss F introduced at 
the intersection of the central gallery roofs, as shown 
in Fig. 9, page 490 anfe. The same type of construc- 
tion is adopted with timber top chords and ports, and 
iron bottom chord and braces. The form of the con- 
nections is shown in Figs. 46 to 60; some of them 
are, of course, special to make the attachments with 
the square trusses of the main galleries. Truss G, of 
which a part is shown in Fig. 61, and the details, 
Figs. 62 to 66, is one of the incomplete trusses of the 
main galleries; and which is carried by the trip 
truss Fig. 45; Figs. 65 and 66 are plans showing 
the connections between the top and bottom chords 
of the two trusses. Figs. 67, 68, and 71 are views 
of one of the girders marked 3a on the plan, Fig. 9. 
These with girders 3b and 3c, Figs. 69 and 70, are 
introduced near the ends of the building between 
the main gallery and adjacent trusses and those 
that cover the outer end gallery. These girders 
support the upper flour and span the space between 
the ports carrying the roof trusses above; the top 
chords are of double timbers 3 in. by 10 in., and the 
lower chord 3 in. by 8in.; the space between is 
divided into four panels as shown. The construction 
of girders 3) and 3c, Figs. 69 and 70, is similar. By 
reference to Fig. 7, page 461 ante, the positions of 
the trusses D, Da, and Dd will be seen; they are 
also indicated on the plan, Fig. 9, page 490 aute. 
They form an extension on each side of the main 
trusses A and the trusses E. They are made wholly 
of steel angles of very light section, and the dimen- 
sions of which are fully marked on the drawings. 
The ports are in some cases of steel, as in Fig, 72, but 
for the most part they are of timber (Figs. 73 and 74), 
Those shown in Figs. 74 and 75 are built of six 
timbers with 2-in. planking sandwiched between. 
Fig. 75 shows the construction of the truss introduced 
beneath the gallery, and Fig. 76 is a diagram of a 
complete bay. : 





Pusiic Works In New Soutn WALES.—The New South 
Wales Minister for Public Works has submitted to the 
Colonial Parliament a return of the contracts let by his 
department since October 23, 1891. It appears that the 
tenders accepted foot up to 246,477/. 14s. 7d. Tenders 
for sewerage works at Sydney figure in the return for 


2,700. 





IMPROVEMENTS ON THE GRAND TRUNK Rattway.—In the 
course of the six months ending December 31, 1891, the 
Grand Trunk Railway Company of Canada expended 
429,4791. upon new works. is total was made up as 
follows: Instalment on Portland City elevator loan, 445/. ; 
new works, 71,681/.; double track, 225,754’. ; new rolling 
stock, 126,481/. ; and lands and land damages, 5118/. The 
length of the system was increased during the six months 
by the completion of five miles of line between Black- 
well and the Canadian end of the St. Clair Tunnel at 
Sarnia, and by 10 miles from Waterloo to Elmira. At 
the close of 1891 there were 243} miles of double line open 
for traffic between Montreal and Toronto, and a further 
length of 28 miles was nearly completed out of the total 
distance of 353 miles between Montreal and Toronto. 
On the 39 miles between Toronto and Hamilton 32} miles 
of double line have now been opened for traffic, and the 
remaining 6? miles will be completed in the course of the 
present year. The following additions to rolling stock 
were made during the second half of last year : 10 suburban 
cars, 350 box freight cars, 100 hay cars, 35 furniture cars, 





over India, in which they had learned how import- 


345 platform cars, and 125 coal cars. 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: AGRICULTURAL BUILDING. 
(For Description, see Page 519.) 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893: AGRICULTURAL BUILDING. 
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ELECTRICAL MEASURING INSTRUMENTS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 26, when the chair 
was occupied by the President, Mr. George Berkley, the 

per read was on ‘‘ Electrical Measuring Instruments,” 
cS Mr. James Swinburne. 

The rapid development of electric lighting had called 
into existence a number of measuring instruments de- 
signed expressly for the use of electrical engineers. This 
paper consisted, mainly, of a critical description of these 
instruments. 

Although voltmeters and amptre-meters generally 
differed in their windings only, it was advisable to design 
voltmeters to read clearly over a small part of their scale, 
while amptre-meters should be equally legible throughout 
the whole of their ranges. All voltmeters and ampere- 
meters should be direct reading; turning milled heads 
and co-efficients were not admissible in modern electric 
light instruments. Voltmeters should absorb as little 

ower as possible, as every watt taken was equal to the 
interest on 11. Horizontal dials and suspension fibres 
or compass points were to be avoided. The simplest soft 
iron instruments contained a small needle inside a coil, 
The needle tended to arrange itself in the axis of the coil, 
the torque being opposed by gravity or springs. Instru- 
ments of this type had been made by Miller, Crompton, 
Statter, Lord Kelvin, and others. In Cunynghame’s 
form the solenoid had an iron core, In the Shuckert, 
Walsall, Evershed, and Hartmann and Braun instru- 
ments, the soft iron needle moved laterally into a stronger 
field, the field being modified by suitable fixed iron cores. 
The attraction of a solenoid upon a small soft iron core 
was utilised in volt and amptre- meters by Lord 
Kelvin, Kohlrausch, and Dolivo-Dobrowolsky, and Ayrton 
and Perry. The inventors last-named employed their 
twisted strip to give large readings. Messrs, Crompton 
and Kapp, in England, and Elihu Thomson, in America, 
had made instruments whose readings depended on the 
relative intensity of field produced by solenoids with and 
without iron cores. 

Permanent magnets fell into undeserved disrepute a 
few years ago; but it was now more generally realised 
that they could be safely employed in instruments of the 
highest class. Carpentier and Ayrton and Perry used 
permanent magnets for porteacog | a constant controlling 
tield in 1881, but Lord Kelvin’s lamp-counter was one of 
the few survivors of this class. Instruments with perma- 
nent needles were made by Paterson and Cooper, Latimer 
Clark Muirhead and Co., and Siemens. The moving coil 
was used in Weston’s instruments alone, though the 
Deprez-D’Arsonval galvanometer might almost be called 
an electric light instrument. The Weber dynamometer 
survived in the Siemens dynamometer and in Lord 
Kelvin’s balances. The Cardew and one form of the 
Ayrton and Perry instrument depended on the expansion 
of a fine platinum iridium wire heated by the current to 
be measured. 

Electrostatic voltmeters were made by Lord Kelvin and 
Swinburne and Co. 

The meter was by far the most important instrument, 
as the whole profit or loss of a station depended on its 
accuracy. The accuracy of a meter, within 1 per cent. or 
so, should be guaranteed, as a very small error made a 
large variation in the profits of a station. The chief 
faults in commercial meters, besides inaccuracy, were: 
(1) Not starting until a large load was on; (2) absorbing 
power in shunt circuits; (3) absorbing power in the 
main circuit and reducing the light of the lamps; (4) 
getting out of order through the use of mercury; (5) 
needing frequent winding up; (6) wearing out through 
rapid movement of working parts; (7) stopping on 
account of insects or damp ; (8) costliness, 

Chemical meters had been used by Edison abroad, and 
by Wright in this country. 

The majority of meters consisted of motors driving 
brakes of various kinds. The laws governing the brakes 
commonly used were not very well understood, and some 
forms of motor-meter appeared to be inaccurate. Faure 
tirst used one-turn motor-meters, and he had been fol- 
lowed by Ferranti, Edison, Borel, Miller, Teague, Perry, 
Weston, Hookham, Hartmann, Braun, and many others. 
The Ferranti meter for direct currents had a permanent 
field and an armature in the main circuit. Fluid friction 
regulated the speed. The Hookham meter had a perma- 
nent field magnet and an armature of several turns witha 
double commutator dipping in‘o mercury, and a Foucault 
current brake. The Hartmann and Braun had a one-turn 
armature, arranged as in Faraday’s disc experiment. The 
Perry meter had a one-turn, or disc armature, completely 
submerged in mercury, and a very efficient Foucault 
current brake. Joule meters, or wattmeters as they 
were often called, had the disadvantage of wasting 
power, and this . 7 outweigh any benefits due 
to extra accuracy. In the Thomson-Houston meter 
the field was produced by coils in the main circuit, while 
the armature of high resistance was in shunt. Magnetic 
Foucault current brakes were employed. The Hummel 
meter was on the same principle, but had an electro- 
magnetic . brake which converted it into a Coulomb 
meter. The Shallenberger alternating current meter had 
a small double current motor, the rotation of which was 
retarded by an air brake. The Wright meter depended 
on a different form of alternating current motor. The 
Ayrton and Perry clock meter had been put into com- 
mercial shape by Aron, and was one of the most success- 
ful types. Two clocks were connected by differential 


gear. One was made to keep bad time, gaining or losing 
according to the current. 
tered the difference caused. 

A numerous class of meter cunsisted of a watt-meter or 
ampétre-meter with a clock and feeling mechanism. The 
various mechanical methods of carrying out this idea 


The differential gear regis- 





were numberless, and did not need separate description. 
Meters of this class had been brought out by the Brush 
Company, Brillié, Cauderay, Frazer, Hartmann and 
Braun, Lord Kelvin, Siemens, and many others. 

The only form of heat engine meter that had been deve- 
loped was that due to Forbes. The main current heated 
a small coil of wire and the draught of hot air produced 
rotated a small propeller windmill, and this worked the 
index train. 

The discussion upon the above communication was com- 
menced, and it was stated that it would be continued on 
Tuesday, May 3, when, in consequence of other arrange- 
ments, it must be concluded, and when there will be a 
ballot for three members, 29 associate members, and one 
associate. 

The President and Council then proceeded to the 
libraries, where the usual monthly reception was held, 
and where there had been arranged a collection of various 
kinds of electrical meters. These will for the most part 
remain on view for another week. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a strong demand 
last Thursday for Cleveland and hematite iron warrants 
by dealers who were oversold, and had to cover. The 
gradual reduction in the number of warrants in circula- 
tion of late seems to have caused more difficulty to be ex- 
perienced in covering, and holders have evidently been 
trying to corner some of the ‘‘bears.” From March 1, 
after the Durham strike had caused the English blast 
furnaces to be blown out, on till Wednesday of last week, 
the stocks of pig iron in the Glasgow warrant stores 
were reduced to the extent of 24,633 tons, or equal 
to 5 per cent.; and there were still larger _reduc- 
tions of the stocks of Cumberland iron in the Barrow 
stores, and of Cleveland iron in the Middlesbrough stores. 
Prices from February 22, when the strike may be said to 
have begun, advanced down till the end of March by 1s. 
per ton on Scotch iron, 2s. 14d. on Cleveland, and Is. 6d. 
per ton on hematite iron. During the fortnight preced- 
ing last Thursday the advance in prices was proportion- 
ately heavier, Scotch warrant iron then closing 1s. 4d. per 
ton up, Cleveland 3s. 9d., and hematite iron 3s. 114d. per 
ton dearer on the two months. The closing settlement 
prices last Thursday were—Scotch iron, 41s. 44d. per ton ; 
Cleveland, 38s. 104d.; hematite iron, 49s. per ton. A 
considerable amount of excitement showed itself in the 
warrant market on Friday, and a further smart advance 
in prices took place. Hematite iron experienced the 
most extensive advance, owing to the fact, doubtless, 
that it had been more largely sold forward in anticipation 
that the miners’ strike in Durham would not last over 
three or four weeks. Those dealers who had were com- 
pelled to cover, and holders of warrants took advantage 
of their necessity. The price of hematite iron was run 
up 94d. per ton, that of Cleveland, 14d.; and that of 
Scotch iron, 5d. per ton ; and over the week the advance 
was, respectively, 2s. 44d , 1s. 4d., aud 9d. per ton. At 
the close, the settlement prices were—Scotch iron, 
41s. 9d. per ton ; Cleveland, 39s. ; hematite iron, 49s. 9d. 
per ton. There was quite a collapse in the pig iron 
warrant market on inelee forenoon. Before the opening, 
the market for hematite iron was strong, 50s. per ton cash 
being offered, but the first business recorded was done at 
49s. 6d. per ton, and from that price there was a smart 
reaction down to 48s. 104d. per ton on heavy selling for 
the North of England. Cleveland iron also gave way in 
sympathy, the price declining to 38s. per ton. Nothing 
was done in Scotch iron, but the selling price was marked 
down 5d. perton. In theafternoon the market was some- 
what irregular. Business was done in Cleveland at 38s. 3d. 
per ton one month, and in hematite iron at 48s. 6d. cash 
in fourteen days, and at 48s. 7d. one month, while for 
cash there were sellers at 48s. 104d. a few minutes from 
the close, as compared with 49s. 1d. at the opening of the 
second meeting. At the very last sellers of hematite iron 
were willing toaccept 48s. 8d. cash. The tone of the market 
was very much quieter at the opening of business on Tues- 
day, but the quotations hardened, and not only was the 
earlier decline regained, but the close showed a recovery 
of a part of the previous day’s loss. Cleveland iron was 
most largely dealt in, and after being 43d. per ton cheaper, 
closed 6d. over Monday’s final price. Hematite iron was 
inactive, but improved 3d. per ton; and Scotch iron, 
although no business was done, closed at the previous 
day’s quotation for buyers. while sellers were 4d. per ton 
easier. The settlement prices at the close were—Scotch 
iron, 41s. 14d. per ton; Cleveland, 383. 44d. ; hematite 
iron, 48s. 104d. per ton. A fair amount of business was 
transacted on the warrant market this forenoon. Re- 
purchases by ‘‘shorts” in Cleveland and hematite iron 
stiffened prices for both, warrants being very scarce. One 
lot of Scotch iron was sold at 41s. 2d. per ton cash. 
Cleveland rose 7d., and hematite iron 24d. per ton. 
There was more disposition to sell in the afternoon, and 
prices consequently were a little easier. A fair amount 
of business was done. The following are some of the 
prices of No. 1 special brands of makers’ iron: Gart- 
sherrie, Summerlee, and Calder, 50s. per ton; Langloan, 
51s. ; Coltness, 58s. 6d. ; Glengarnock (shipped at Ard- 
rossan), 50s. 6d. ; Shotts (shipped at Leith), 52s. 6d. ; 
Carron (shipped at Grangemouth,, 55s. 6d. per ton. 
There are still 77 blast furnaces in active operation, 
against 53 at this time last year and 88 at this time two 

ears ago. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7585 tons, as compared with 
7039 tons in the corresponding week of last year. They 
included 230 tons for the United States, 555 tons 
for Canada, 135 tons for India, 250 tons for 
Australia, 125 tons for France, 1881 tons for Italy, 139 
tons for Germany, 100 tons for Russia, 310 tons for 
Holland, 187 tons for Belgium, 110 tons for Spain and 














Portugal, smaller quantities for other countries, and 
3453 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 474,448 
tons yesterday afternoon, against 477,898 tons yesterday 
week, thus showing for the week a decrease amounting to 
3450 tons. 

Scotch Coal Trade: Reduction of Colliers’ Wages.-—It 
was resolved at a meeting of Lanarkshire, Slamannan, 
and Ayrshire coalmasters held in Glasgow to-day, to 
notify to the miners a reduction of wages to the extent 
of 6d. per day, to take effect next Monday. The Fife coal- 
masters are meeting in Edinburgh to-day to consider 
both prices and wages. 


Mining Institute of Scotland.—The fifteenth annual 
meeting of this Institute was held in the hall at Hamil- 
ton last Thursday night, Mr. J. B. Atkinson, Her 
Majesty’s Inspector of Mines, president, in the chair. 
The secretary (Mr. Barrowman) read the annual report 
for last year. It showed a membership of 546—an increase 
during the year of 41. The Institute otherwise was repre- 
sented to be in a flourishing state, including the finances. 
Office-bearers for the ensuing year were elected. Mr. 
Atkinson, on his re-election as president, instead of 
delivering a presidential address, read an elaborate paper 
on ‘‘Explosions in Coal Mines,” especially directed to 
coal dust as a cause of explosions least understood. He 
did not hesitate to express the opinion that in almost all 
widespread explosions the influence of coal dust had been 
predominant. Discussion of the paper was left over till 
next meeting. Mr. alton Brown, secretary of the 
Federated Institution of Mining Engineers, afterwards 
gave particulars of the work of the federation. The sub- 
ject of joining was remitted to the council to report, and 
Mr. Brown received a vote of thanks. 


Institution of Engineers and Shipbuilders in Scotland.— 
The thirty-fifth annual general meeting of this Institution 
was held in Glasgow this week, Mr. Robert Dundas, C.E , 
president, in the chair. From the treasurer’s annual 
financial statement, which was submitted to the meeting, 
it was shown that the funds were in a very favourable 
condition. The Railway Engineering (Gold) Medal for the 
best paper on railway works read before the Institution 
in session 1890-91, was awarded to Mr. Thomas M. Barr, 
C.E., Perth, on account of his paper on ‘* The Renewal 
of Railway Viaducts and Bridges on the Northern 
Division of the Caledonian Railway, 1880-88.” The In- 
stitution medal and marine engineering medal were not 
awarded, but premiums of books were voted to Mr. John 
Laidlaw, on account of his paper on ‘‘ Centrifugal Action 
in Practical Work ;” to Mr. H. A. Mavor, on account of 
his paper on “The Development of Electric Distribu- 
tion ;” and to Professor Jamieson, on account of his 
paper on ‘“ The Electric Lighting of Public Buildings ; 
with special reference to the Glasgow Atheneum Electric 
Light Installation,” all of which were read during session 
1890-91. Professor Archibald Barr, D.Sc., was 
continued as a vice-president, and for two vacant 
vice-presidentships, Dr. David J. Dunlop, Port-Glasgow, 
and Mr. A. S. Biggart, C.E., were elected. Five 
vacancies in the council were filled by the election of 
Mr. R. P. Napier (Yoker Shipyard), Mr. James Rowen 
(of Messrs. David Rowan on j Son, marine engineers), 
Mr. William M‘Whirter (electrical engineer, Govan), Mr. 
Sinclair Couper (Moor Park Boiler Works, Govan), and 
Professor Biles. A discussion then took place on Mr. 
Alexander M‘Ana’s ere on ‘* Limes and Cements,” 
the speakers being Mr. C. P. Hogg, C.E., Mr. Chas. C. 
Lindsay, C.E., Mr. John Barr, and the president. Inte- 
resting discussions also took place on two electric light- 
ing papers read at former meetings by Mr. W. B. Sayers 
and Mr. Rankin Kennedy. 


Royal Scottish Society of Arts.—The twelfth meeting of 
this society was held on Monday night in the hall, 117, 
George-street, Edinburgh, Mr. Alexander Leslie. C.E., 
———, in the chair. A communication from Mr. 

Villiam Gray was read on ‘‘ The Practical Application 
of Heat to Domestic Cooking and Boiler Arrangements.” 
Some discussion followed, and Mr. Gray was thanked for 
his paper, on the motion of the chairman. 


New Shipbuilding Contracts.—Messrs. Simpson. of 
Whitehaven, have placed an order with the Ailsa Ship- 
building Company, Troon, for a coasting steamer to carry 
about 550 tons. It isstated that Messrs. William Denny 
and Brothers, Dumbarton, have received an order from 
a Spanish firm to build a new steamer. This order will 
be considered a great boon in Dumbarton, as the amount 
of work in hands is very ismall, and the trade prospects 
have latterly been of a very dismal kind. 


Extension of Waverley Station, Edinburgh.—Operations 
have just been commenced for the widening of the North- 
British Railway in the East Princes’-street Gardens, 
Edinburgh. Messrs. James Young and Son, Glasgow, 
are the contractors for the work. They will begin the 
construction of the new lines forthwith. 


Gas-Lighted Buoys for the Firth of Forth.—Encouraged 
by the great success attending the use of gas-lighted buoys 
(on Pintsch’s system) on the River and Firth of Clyde 
during the past six or eight years, the Commissioners of 
Northern Lighthouses have resolved to lay down a number 
of buoys of the same kind in the Firth of Forth in sub- 
stitution for the existing buoys. 


Gigantic Plate Bending Rolls.—There has lately been 
despatched from the works of the Renfrew Forge and 
Steel Company, Limited, Renfrew, a roller for a plate- 
bending machine which is being erected by Messrs. Smith 
Brothers, Glasgow, for the Naval Construction and Arma- 
ments Company, at Barrow. The roller is said to be the 
largest of the kind that has been made, and is forged of 
scrap steel. It weighed in the rough fully 37 tons, being 
nearly 34 ft. long and 31 in, in diameter. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at the weekly iron market was not large, nor 
was there much business doing, but affairs were pretty 
steady, and about 38s. 6d. was the general figure for 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
though producers would not asa rule listen to anything 
below 40s. for the ruling quality. On the other hand, 
buyers were not inclined to give much above 38s, 3d. for 
No. 3, and early in the day afew small parcels changed 
hands at this figure. The lower qualities, which cannot 
be obtained excepting from makers, were firm, neither 
grey forge nor No. 4 foundry keing easily obtained under 
38s. 3d. Middlesbrough warrants closed 38s, 4d. cash 
buyers. In hematite pig iron there was not much doing, 
there being in fact next to none available for early 
delivery. About 52s. 6d. was the figure for mixed numbers 
of makers east-coast brands. To-day the market was firm, 
and prices advanced a little. Few people mentioned 
less than 39s. for No. 3, but one or two buyers reported 
having purchased small lots at 38s. 9d. Middlesbrough 
warrants, after reaching 39s., closed easier at 38s. 8d. 
cash buyers. Altogether quotations are tending upwards, 
and this is accounted for by the fact that work is not 
going to be resumed at the blast furnaces so soon as 
many people expected. Even if the Durham colliers’ 
strike was settled at once it would be a month or so before 
pig iron was once more being produced. Of course with 
the make suspended the stocks of pig iron are being 
greatly reduced, but not to such an extent as could be 
desired. It is estimated that the Cleveland Ironmasters’ 
Association returns for this month will show a decrease 
of about 60,000 tons in iron stores. 


Consett Blast Furnacemen and the Sliding Scale.—The 
blast furnacemen employed at Consett have decided by 
a large majority to renew the sliding scale for another 

ear, and the men have also agreed to request the Consett 
ron Company to pay weekly in future instead of fort- 
nightly as hitherto. 


Manufactured Iron and Steel.—There is nearly next to 
nothing new to report with regard to the manufactured 
iron and steel industries. Most of the establishments 
remain closed, but one or two smaller firms have obtained 
supplies of Yorkshire coal and re-started with it. Com- 
mon iron bars are 5/. 12s. 6d.; iron ship-plates and 
angles, each 5/. 5s.; steel ship-plates, 5/. 17s. 6d. ; and 
steel ship angles, 5/. 15s., all less the usual discount. 
Heavy steel rails are 4/. net at works. All the foregoing 
quotations are for delivery after the termination of the 
Durham coal strike. 


The Fuel Trade.—Large quantities of Yorkshire coal 
are arriving in North Yorkshire and Durham, it bein 
found suitable for many purposes. The Baltic deman 
being now near tends to stiffen Northumbrian coal, and 
on Newcastle exchange about 11s. 6d. f.o.b. is generally 
asked for best steam. Small steam is in good request, 
and prices are fully maintained. The Northumbrian 
collieries appear to be turning out very large supplies of 
coal just now. There is very little gas coal being raised 
at present, and quotations are not easily heard of. De- 
liveries which are being made are mostly in fulfilment of 
old contracts. 


Cleveland Miners and their House Rents.—As we have 
previously stated nearly all the Cleveland ironstone 
miners are in consequence of the strike in the Durham 
coal trade laid idle, and yesterday a deputation of the 
Cleveland miners met the mineowners here to ask them 
to write off the house rents accruing during the strike. 
Although the mineowners were of opinion that it was 
hardly a subject for the associated bodies to deal with, 
the matter was fully discussed. The owners stated 
that they could not see their way to do as the men 
wished, but intimated that there would be ever 
desire to treat the matter with consideration when wor 
had been resumed, and that the period at which 
work might be restarted, and the extent to which it might 
be possible to provide employment, would influence the 
owners in arriving at a decision. The owners could not 
now give any pledge whatever beyond promising to con- 
sider the subjects later on, when the extent of the arrears 
would be known and when some idea might be formed of 
the prospects of work. The owners further pointed out 
to the deputation that in many cases the miners rented 
houses from other parties, and they did not think they 
would get any relief from their own landlords. In one 
instance a mineowner had promised to forego the rent, 
but in that case the mines had been standing idle prior 
to the Durham stoppage. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has been in steady demand; the 
best descriptions have made 13s., while secondary 
—— have brought 12s. to 12s. 6d. per ton. The 
emand for household coal has been moderately good ; 
No. 3 Rhondda large has been making 13s. per ton. 
Patent fuel has shown little change. There have been 
numerous inquiries for coke, and prices have been tending 
upwards. 


The “‘ Sybille.” —Defects have been discovered in three 
of the furnaces of the cruiser Sybille, which recently 
underwent her contract trials off Plymouth with satisfac- 
tory results. Immediately after the trials surface cracks 
were discovered in one of the twenty-four furnaces. 
During the past fortnight five other furnaces have been 
subjected to the hammer test, with the result that surface 
cracks have developed in two of the furnaces thus tested. 


Taff Vale Railway.—The Taff Vale Railway Company 








has decided to convert Sob neuen of its carriage sheds in 
Bute-street into a goods warehouse. The work has 
already commenced. The company proposes to extend 
the new warehouse by building on to the lower end. 


The ‘‘ Orontes.”—The Lords of the Admiralty have de- 
cided to sell the Orontes. She was built by Messrs. 
Laird, of Birkenhead, in 1862. Her total cost was 
111,162/. She was subsequently lengthened by 50 ft., 
and her speed and capacity were improved. The Orontes 
has compound engines of 2500 horse-power. 


Mr. Huddy.—In connection with the retirement of Mr. 
Huddy from the post of chief constructor at Devonport 
Dockyard, it may be noted that Mr. Huddy was born at 
Devonport in May, 1835, and that he commenced his 
dockyard career by entering as a shipwright’s apprentice 
in 1849. Between 1874 and 1886, Mr. Huddy served as 
overseer at Messrs. Napier’s and Messrs. Elder’s building 
yards, and superintended the construction of several war- 
ships, including the Wild Swan, Penguin, Cleopatra, 
Conquest, Rambler, Ranger, Niger, and Arethusa. In 
November, 1881, he was promoted acting constructor of 
Portsmouth Dockyard, and was confirmed as constructor 
in January, 1883. After acting for three years in this 
capacity Mr. Huddy was appointed chief constructor in 
April, 1886. 

The ‘‘ Monarch.”—The Lords of the Admiralty have 
decided that the line-of-battle ship Monarch, one of the 
earliest turret ships, shall be re-engined, have her hull 
overhauled and repaired, and be armed with four 9.2-in. 
22-ton breechloading guns in place of her four 30-ton 
muzzle-loading guns. The expenditure upon the Monarch 
during the present financial year will be 25,0000. for 
labour aud 8000/. for material. 


Railway Facilities in the West.—It is in contemplation 
as from June 1, when the final change of gauge on the 
Great Western Railway will have been accomplished, to 
start a train from Paddington in advance of the usual 
11.45 train, to be called the Torquay express. This train 
will stop at Swindon, Bristol, and Exeter, but will be 
simply a Torquay express, and will be altogether inde- 
pendent of Plymouth and other stations. As regards 
communication between Torquay and the north, a train 
will probably leave Liverpool about 11 a.m., bringing 
passengers through without changing carriages, and 
arriving in Torquay about 6.45 p.m. <A train will also 
run from Torquay to the north, leaving about 9.45 a.m., 
and reaching Liverpool about 5.30 p.m. The Great 
Western Company is further facilitating the despatch of 
trains at Newton, and the moorland trains will be re- 
sumed in June. 


A Large Steamer at Newport.—The steamship Restitu- 
tion, of Liverpool, entered the Old Dock, at Newport, on 
Sunday. She will take in a cargo of about 5000 tons of 
Abercarn black vein coal for Colombo. 


The Welsh Iron and Steel Trades.—A slight improve- 
ment is considered to have taken place in these trades. A 
substantial rail order for Java isin hand. The Dowlais 
Works are turning out upwards of 1000 tons of pig 
weekly. 

Dock Matters at Cardiff.—In consequence of the decision 
of the Cardiff Town Council to oppose the Bute Docks Bill, 
1892, the work of reclaiming the foreshore from the low- 
water pier to near the River Rhymney has been aban- 
doned. Engagements entered into to bring down slag for 
the purpose from the Sag er and other works in the 
valleys between Cardiff, Merthyr, and Aberdare have 
also, it is stated, been cancelled. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Serious Strike Complication at- Hull.—The strike of 
coalmen at Hull threatens to lead to serious consequences. 
A dispute arose between them and the Hull and Barnsle 
Railway Company, the men demanding an advance of 1d. 
per wagon for tipping. The rate given some time ago 
was 6d., but it was reduced to 5d. The men now desire 
the 1d. to be replaced, while the officials offer only a 3d. 
At amass meeting of the men on Monday, the representa- 
tives of the Woolley Colliery Company (West Yorkshire) 
asked that the company’s coal should be tipped into the 
slips so that the wagons might be returned to the pits 
where the miners were being thrown idle during the 
strike. The colliery company would pay the demands 
of the men. Mr. E. Harford, of the Railway Servants’ 
Society, said if this were done they would be approached 
by other colliery companies under similar conditions. He 
could not advise the accepting of the offer, as by so doing 
they would bring pressure to bear on the railway company 
by the colliery proprietors and thus get a settlement. 
They must clinch every available opportunity to get their 
point. The offer was refused. Last night all the men 
working at the Alexandra Dock struck workin sympathy 
with the coalmen. The South and West Yorkshire steam 
coal interest is seriously menaced. 


Furnaces and their Application as Destructors.—Mr.,W. 
Horsfall delivered an interesting address at Leeds on 
Monday to the members of the Engineering Society con- 
nected with the Yorkshire College. He described 
minutely the kinds of furnaces that have been exten- 
sively used in the manufacture of iron, and in dealing 
with modern furnaces, said one of the latest improve- 
ments was the application of a steam jet to the rever- 
beratory furnaces used for heating iron. He explained 
his application of the same principles to the purposes of 
a refuse destructor ; by that method the furnace retained 
heat which would otherwise be drawn away as fast as 

enerated. A forced draught produced bya steam blast 
ad a greater effect in raising the temperature of a fur- 
nace than could be obtained by an ordinary fan. He had 








made certain experiments with old types of furnaces and 
succeeded in raising the temperature of them from 
350 deg. Fahr. to over 1500 deg. This temperature not 
only insured the much more thorough combustion of the 
offensive fumes, but was a source of immense power if 
the heat from the waste gases was utilised in generating 
8 


West Yorkshire Coal Proprietors and the Restriction.— 
A largely attended meeting of West Yorkshire coal- 
owners was held on Tuesday at Leeds. For some time 
past overtures have been pending between the masters 
and miners in reference to some important details con- 
nected with the restriction of output at the collieries. At 
this meeting the ‘ stop-day” was the principal item of 
discussion. The men were strongly desirous of keeping 
holiday on Saturdays, on the other hand the masters 
were equally wishful tu retain the power to say in any 
given week what day their pits should be set down, as it 
was thought that exigencies of trade would make this 
arrangement the most convenient. Some of the employers 
suggested that they should keep their pits working all 
the week, allowing sections of the men to play in turn. It 
was decided that Saturday should be the play-day, but 
the idea of making Friday oe, are instead of Saturday, 
at at present, was stated to be distasteful to all. 


The Heavy Trades.—The principal movement of any 
importance within the past few days has been the placing 
of some heavy contracts for railway material, tyres, 
axles, springs, and fishplates, both on home account and 
for export. The scarcity and dearness of north country 
coke is, however, seriously affecting both the Bessemer 
and Siemens departments. Quotations remain as given 
last week and are firm, but if present conditions continue 
there may be a rise in prices. But Bessemer billets and 
slabs of guaranteed carbon are fetching 5/. 17s. 6d. to 
6l. perton. All the departments engaged on Govern- 
ment work are busy as yet, and in turn are providing 
employment for hundreds of mechanics. Best Vodabion 
bars and girders are moving off steadily both for home 
and export, but common qualities of pig iron are neglected 
owing to dull trade at the foundries. Orders for marine 
material and heavy forgings are not coming up well, 
disputes in the north having much to do with this. 








FOREIGN AND COLONIAL NOTES. 
Russian Petroleum.—At the commencement of this year 
Messrs. Nobel Brothers opened out a new petroleum spring 
in Russia, The yield at first was only 1000 poods per day, 
but this total has since been carried to 1,000,000 poods 
per day. Mr. Izaturoff has sold his petroleum spring 
at Batoum for 650,000 roubles. 


South African Gold.—Gold was exported from the Cape 
Colony during March to the value of 334,000/. The 
9“ pamae exports in March, 1891, were valued at 

, 0007. 

Austrian Steam Navigation.—The accounts of the 
Austrian Lloyd Navigation Company for 1891 balanced 
off with a deficit of 90,0007. This makes a total deficit of 
190,000/. for the last two years. 


Rolling Stock on the Antwerp and Rotterdam.—The num- 
ber of locomotives owned by the Antwerp and Rotterdam 
Railway Company in January, 1872, was 153 ; in January, 
1882, the total had been carried to 208 ; and in January, 
1892, it stood at 200. Thenumber of goods trucks owned 
by the company in January, 1872, was 4797 ; in January, 
1882, the total a been carried to 7132 ; and in January, 
1892, it stood at 7020. The number of passenger carriages 
owned by the company in January, 1872, was 231; in 
January, 1882, the total had been carried to 345; and in 
January, 1892, to 365. 


Russian Railways.—A branch uniting Theodosia to the 
Sebastopol and Charkoff line will be opened in about a 
month. 


The Suez Canal.—The transit revenue collected by the 
Suez Canal Company in March was 311,200/., as com- 
pared with 299,792/. in March, 1891. The aggregate 
transit revenue collected to March 31 this year amounted 
to 823,746/., as compared with 781,293. in the correspond- 
ing period of 1891. 


Belgian Mechanical Industry.—The profits realised 
during the last ten years by the Belgian Mechanical Con- 
struction Company, known as La Métallurgique, come 
out as follows: 1882, 34,994/.; 1883, 14,259/.; 1884, 
10,7641. ; 1885, 44097. ; 1886, 20177.; 1887, 68367.; 1888, 
56002. ; 1889, 21,3167. ; 1890, 15,7487. ; and 1891, 29,8237. 
The amount of orders in hand at the commencement of 
each of the ten years was estimated as follows: 1882, 
160,000/. ; 1883, 80,0007. ; 1884, 40,0002. ; 1885, 22,0002. : 
1886, 104,000/.; 1887, 101,600/.; 1888, 96,5607.; 1889, 
133,440/.; 1890, 118,800/.; and 1891, 165,520/. The 
amount of wages paid in each of the ten years was as 
follows: 1882, 74,205/.; 1883, 59,677/.; 1884, 40,740V. ; 
1885, 33,3581 ; 1886, 35,113¢. ; 1887, 45,9047. ; 1888, 49,7067. ; 
1889, 50,302. ; 1890, 53,4097. ; and 1891, 60,054. The 
average number of workmen employed year by year 
during the decade was: 1882, 1697 ; 1883, 1360; 1884, 
1080 ; 1885, 910; 1886, 935; 1887, 1220; 1888, 1316; 1889, 
1259 ; 1890, 1311; and 1891, 1512. 





Erratum: THE BrrMINcHAM Water Brit.—In the 
report of Mr. Hawksley’s evidence on the Birmingham 
Water Bill, summarised in our issue of April 15, a mis- 
take was made in describing Mr. Hawksley as the engi- 
neer of the Vyrnwy Water Works. As most of our readers 
doubtless know, Mr. Hawksley’s connection with this 
undertaking ceased in September, 1885, since which time 
the works have been carried out wholly under Mr. 
Deacon’s directions, 
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CONVEYOR FOR GAS PURIFIERS 


AT THE SALFORD GAS WORKS. 


CONSTRUCTED BY THE NEW CONVEYOR COMPANY, LONDON. 
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THOSE important labour-saving devices, conveyors, 
which originated, we believe, in flour mills, are 
gradually being made use of in the most diverse ways, 
and by their use the item of labour has been enor- 
mously reduced in many industries. Not long ago we 
illustrated an automatic stoking plant, in which the 
coal was originally raised from the barge, which 
brought it, by an elevator, and carried automati- 
cally into a hopper, whence it was distributed to the 
boilers. We now illustrate a further extension of the 
same methods to gas works, our engravings referring 
to the plant recently erected in the purifier house of 
the Salford Gas Works by the New Conveyor Com- 
pany, Limited, of 1, Metal Exchange-buildings, Lon- 
don, E.C. In this instance the conveyors are used for 
conveying the lime to the purifiers as shown in Figs. 1 
and 2. ‘The lime isin the first instance shot on to the 
ground floor, and then shovelled by hand into troughs 
laid along the floor, in which is constantly running a 














push plate conveyor of the type shown in Figs. 3 and 4. 
From these it will be seen that the conveyor consists 
essentially of a chain running over toothed wheels, 
the links of the chain being fitted at intervals with a 
wide plate, which fits the trough pretty closely, as 
indicated in Fig. 4. When the oo reaches the end 
of the trough it falls into the boot of an elevator, 
which raises it to a second floor, on which stand the 
purifiers. Here it falls intoa second trough, in which is 
running the same chain as on the lower floor, the 
arrangement being clearly indicated in Fig. 1. This 
conveyor carries it over the purifier, into which it is 
allowed to fall through the shoots shown on the figure, 
the covers of the purifiers being of course previously 
removed. By this arrangement it is claimed that the 
labour of handling the large quantities of lime used in 
important gas works is very materially reduced. 





STIFF-PLASTIC BRICKMAKING AND 
PRESSING MACHINE. 

Tue machine which we illustrate on this page is 
manufactured by Mr. William Johnson, of the Castleton 
Foundry, Armley, Leeds, and combines in itself mixing, 
pugging, moulding, and pressing arrangements. It is 
said to be capable of dealing with any material of 
which bricks can be made, delivering the bricks ready 
for the kiln without any intermediate drying. The 
clay is served direct from the grinding mill into the 
machine by a shoot or by a shovel, entering the mixer 
and pugger, both operations being performed by an 
arrangement of knives fixed on a horizontal shaft which 
is rotated by gearing. This is less clear in the eleva- 





tion, Fig. 1, than in the plan of the machine, Fig. 2. 
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STIFF-PLASTIC BRICKMAKING & PRESSING MACHINE. 
CONSTRUCTED BY MR. WILLIAM JOHNSON, ENGINEER, ARMLEY, NEAR LEEDS. 


The material is carried forward by these knives 
through the pug er, on leaving which it is fed into 
one of four moulds constructed in a horizontal cylinder 
18 in. in diameter, which is turned intermittently one- 
fourth of a revolution at a time. Whilst a mould is 
being charged this cylinder is stationary, and the 
action of charging the mould automatically forces out 





the brick already in the mould at the opposite side of 
the cylinder to an automatic conveyor, which transfers 
it to the press mould, where, after pressing, it is 
delivered to a convenient position for carrying away. 
The maker claims that this machine has a capacity of 
10,000 to 12,000 bricks per day of ten hours, and that 
no skilled labour is required, , 
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Ox the present page we illustrate a gas engine of 
14 horse-power nominal, constructed by the Campbell 
Gas Engine Company, Limited, of Well-lane, Halifax, 
and 114, Tooley-street, London, This engine is de- 
signed to run at a very high speed for driving 
dynamos and other work in which steadiness of 
turning is requisite. It is one of those engines in 
which there is an explosion at each revolution, or 
twice as many as in an engine working on the Otto 
cycle. This effect is attained by the well-known 
device of taking in the charge of gas and air by means 
of a pump, instead of by the action of the main piston. 
This pump is driven off a crank-pin in the side of the 
flywheel, and draws in gas and air through ports, con- 
trolled by a slide valve. There isastraight connection 
between the pump and the working cylinder, inter- 
rupted only by a simple non-return valve. The com- 
pressing action of the pump on the back stroke is so 
timed that the mixture attains a pressure of 6 lb. to 
10 lb., just as the main piston passes an exhaust port 
in the side of the cylinder, and allows the expanded 
acting charge to escape. The newcharge then lifts the 


valve and enters the cylinder, driving the remaining 
— of combustion before it through the exhaust 
valve, 


On the return stroke of the main piston the 








charge is compressed, and at the commencement of 
the next stroke it is fired by an incandescent tube. 

The slide valve by which the inlet of gas and air to 
the pump is controlled, is driven in one direction by 
an eccentric and in the opposite direction by a spring. 
The connection with the eccentric is not positive, for 
between the rod and the valve there is interposed a 
hit-and-miss motion controlled: by a centrifugal 
governor. When the speed of the engine is too high 
the governor raises the hit-and-miss device and the 
valve isnot opened. When the engine is permanently 
on light work the amount of thecharge can be reduced 
by setting the eccentric further round, while at all 
times the strength of the charge can be graduated by 
means of the cock on the inlet pipe. 

The indicator card shown in the engravings was 
taken from a 6 horse-power nominal Campbell gas 
engine, showing the effect of igniting the combustible 
mixture of varying quantity in the motor cylinder of 
the engines. Where great steadiness of driving is 
—- with changing loads, there is fitted on the 
ordinary centrifugal governor a three or four-stepped 
piece on the governor drop-rod, and when increase of 
speed takes place the governor lowers the stepped 
piece so that the eccentric pusher meets it later and 
only allows a smaller quantity of gas and air to be 
taken into the cylinder. The effect of this is shown 
clearly in the diagram. 

In this engine the cylinder jacket, engine-bed, and 
crank bearings are all cast together in one solid piece, 
and the overhanging cylinder, common to all gas 
engines, has been abolished with the view of prevent- 
a, My na: even when running at the highest speeds. 

he Campbell Gas Engine Company, ited, have 
two stands in the Crystal Palace Hlectrical Exhibition. 
On these they show several types of the engines vary- 
ing from } horse-power to 10 horse-power nominal. 
The latter is engaged in driving lights for the illumi- 
nation of suites of rooms, No, 225 in the south gallery, 
fitted by Messrs. Cathcart, Peto, and Radford, of 
578, Hatton Garden, London. The current is led 
direct from the dynamo to the lamps without the 
intervention of accumulators, and gives a perfectly 
steady illumination, quite free from flickering. 








ANTWERP.—The number of ships which entered the port 
of Antwerp last year was 4461, of an aggregate burthen of 
4,693,238 tons. e total of 4461 was made up as follows: 
Sailing ships, 688, of an aggregate burthen of 292,541 tons ; 
steamships, 3773, of an aggregate burthen of 4,400,697 
tons. number of vessels which entered the port in 
1890 was 4532, of an aggregate burthen of 4,517,698 tons ; 
and in 1889, 4836, of an aggregate burthen of 4,050,549 
tons. 





ENGINES OF THE TORPEDO DEPOT 
SHIP ‘‘ PELICAN.” 

THE engines which we illustrate on page 528 have been 
built by Mr. F. Schichau, of Elbing, Germany, for the 
Pelican, a torpedo depét ship which he has recently sup- 
plied tothe Austrian Government. This boat is of about 
3000 tons displacement, and her engines, which, as will 
be seen from Fig. 1, are of the triple-expansion type, 
were designed to develop 4500 indicated horse-power, 
but as shown by the diagrams, Figs. 2, 3, and 4, this 
power was considerably exceeded ontrial. The object 
with which the boat was built was to carry supplies 
of spare gear, coal, torpedoes, and ammunition to a 
fleet of torpedo boats, and to execute the repairs of the 
fleet, for which purpose she is fitted up with a couple of 
workshops. Though not intended to take part in an en- 
gagement herself, the boat is nevertheless fitted with 
quick-firing and machine guns for defensive purposes. 
The contract conditions called for a speed of 16.5 knots, 


“S$.S PELICAN” 
Natura/ draught. 
Engine, 8607 — 14008 __ 2150-F- 
Dial Cyl? 


Piston stroke 1000%; Boiler res. // Atm 
Vacuum 0,91. RevolSper min. 140. 





~ 


ee rs PS F 
_ M.P. 4,14 K9 Rie 


ad 1490 1LH.P. p= 
ae 
mo) KI 
Fig. 3. } 





M.P.166 KIS 
1590 1.H.P. 









er 
x 
S 
& 










M.P. 0,717 K9rS 
1620 1.H.P. 





bE mi KS (889 8) 


Total 4700 1.H.P. 
but on trial a mean speed of 18.3 knots was attained 
with natural draught, the engines developing between 
4700 and 4800 indicated horse-power. Forced draught 
can, however, be used if desired, as the boiler-room 
fittings are designed for this. The boilers are two in 
number, and are built of mild steel for a working pres- 
sure of 165 1b. per square inch. They are of the double- 
ended type, with six furnaces each, and are 14 ft. 5} in. 
in diameter, by 18 ft. 44 in. long. During the trial no 
difficulty was experienced in making steam, and the 
coal consumption is said to have been but 1.65 Ib. per 
indicated horse-power per hour. The cylinders are 
33.9 in., 55.1 in., and 84.6 in. in diameter, and the 
stroke is 3ft. 3g in. The valves are of the piston type, 
and, to save space in a fore-and-aft direction, they 
have been placed either in front of or behind their 
respective cylinders. The framing, it will be seen, 
is of the usual torpedo-boat type. 








PETROLEUM AND THE SvuEZ CaNnAL.—The directors of 
the Suez Canal Company propose to admit the passage of 
steamers carrying petroleum in bulk after July 1. Should 
the canal be opened for the tank trade, the voyage 
between New York and Bombay would be reduced some 
4000 miles, a change which might well enable Americans 
- secure some part of the oil trade now in Russian 

ands. 





AMERICAN CanaLs.—A Deep Water Convention, which 
has been sitting at Detroit, has applied to Congress to 

rovide for a 20 ft. channel all the way from Detroit to 
Sitenes and Buffalo. It is also proposed that this water- 
way shall be extended from Lakes Erie and Ontario, to 
the seaboard. Another project is to connect Lake Erie 
with the Ohio. There is areaction among the Americans 
in favour of canals, similar to the feeling which has arisen 
in England. 
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BOILER EXPLOSION AT BURNLEY. 

A FORMAL investigation under the Boiler Explosions 
Act has been held at the Town Hall, Burnley, relative to 
an explosion which occurred on Friday, March 4, at the 
soap works of Mr. William Thompson, King-street, in 
that town. The Commissioners were Mr. Howard Smith, 
barrister, and Mr. J. H. Hallett, C.E. Mr. K. E. K. 
Gough appeared for the Board of Trade, while Mr. 
Thompson and other parties concerned were represented 
by legal advisers.  ehdate 

The boiler was of the vertical cylindrical internally fired 
type, measuring 10 ft. in height, 4 ft. 5in. in diameter in 
the shell, and 3 ft. 9in. in the firebox, the plates being 

in. thick. The crown of the firebox, which was only 
hit originally, had no stay other than the uptake. 

here was the usual complement of fittings, including an 
ordinary lever safety valve loaded to a pressure of 55 lb. 
on the square inch. 

The part of the boiler which failed was the crown of the 
firebox. This rent circumferentially round the attach- 
ment to the uptake, and also radially, and was forced 
downwards, leaving an aperture for the escape of the 
steam and water almost equal to the area of the firebox. 
When this rent occurred the boiler was shot violently 
into the air to a considerable height, and fell on to the 
roof of a public-house situated at a distance of about 
50 yards, and in a much frequented thoroughfare. Here 
it crushed through into an unoccupied room, falling 
on the floor and doing considerable damage, but fortu- 
nately without inflicting injury upon any one in the house. 
The illustration on page 533, which is from a photograph 
by Mr. Watson, of Genin. shows the boiler lodged be- 
tween the side walls of the room as already described. 
The only person hurt by the explosion was a boy in 
charge of the boiler, and who was blown against a wall 
and somewhat scalded. 

The cause was extremely simple, and one which has led 
to many explosions from similar boilers, viz., weakness 
of the firebox crown, the plate round the uptake attach- 
ment being deeply grooved, and the primary rent running 
through this groove for the greater part of the circum- 
ference. The firebox crown plate was unable to with- 
stand the ordinary working pressure and failed from sheer 
weakness. 

At the formal investigation, Mr. Gough, in his open- 
ing statement, gavea detailed description of the boiler 
and narrated the general circumstances attending the 
explosion, to which we have already referred. The boiler, 
it appeared, was made by Mr. Potter, of Blackburn, for 
a Mr. Birtwhistle, a builder, who used it up to 1880, 
working it at a pressure of 40 ib. to50 Ib. He then sold it 
to a Mr. Middleton, a marble mason, who worked it for 
ten years at a pressure of 60 lb., and then in June, 1890, 
sold it to a broker in Blackburn. It was then resold toa 
broker in Burnley, and on July 18, 1890, it was pur- 
chased for 35/. by Mr. Thompson, the present owner, for 
the purpose of supplying steam to his soap pans. No 
examination was then made, but Mr. Thompson con- 
sidered that the boiler was a good one, and arranged to 
work it at 55 lb. pressure. In March, 1891, he insured it 
with the Engine, Boiler, and Employers’ Liability In- 
surance Company for 400/. at a premium of 1/. 11s. 6d., 
the pressure allowed in the policy being 601b. The in- 
surance was granted on an external examination made 
with the boiler at work, and no thorough examination 
took place until April 11 following. The insurance in- 
spector then found defects of very considerable im- 
portance, to some of which the owner’s attention was 
called on April 16 in a report from the head office. It 
was the general practice of the insurance company to 
issue a certificate of safety in the event of finding a boiler 
in satisfactory condition, but in the report just men- 
tioned they informed Mr. Thompson that until a certain 
defect complained of was remedied they could not issue 
this certificate, though yo J were willing to insure the 
boiler at a monetary risk only. 

The defects pointed out by the insurance company 
were not made good, but about July last a boiler-maker 
named John Thompson tested the boiler by hydraulic 
pressure up to 160 lb., no examination, however, being 
made during or after that test. In August and Novem- 
ber, 1891, and February, 1892, external examinations 
were made by the insurance company, and the owner 
was then informed that so far as could be ascertained 
the boiler and its mountings were in order, 

On Friday, March 4, the fire was lighted, and at noon 
the boiler was left in charge of a lad, who noticed at one 
o’clock that the water was about half-way in the gauge 
glass. He then made up the fire, and at twenty minutes 
past one the boiler exploded, shooting through the roof of 
the boiler-house, and falling into a neighbouring inn, as 
stated above. 

Mr. William Watson, engineer-surveyor to the Board 
of Trade, produced a general plan of the boiler, and Mr. 
Birtwistle, joiner and builder, gave .vidence to the effect 
that the boiler had been made for him by Potter, of 
Blackburn, about eighteen or nineteen years since, that 
he used it daily at a pressure of about 60 Ib., and that it 
was never examined while in his possession. 

Mr. J. Middleton, marble mason, Blackburn, deposed 
to having purchased the boiler from the last witness, and 
worked it generally at 40 lb. to 501b., though the pressure 
had been as high as 701]b. He had it insured in a boiler 
insurance company for five years, but gave it up in 1885 
because he was tired of paying premiums. In June, 
1890, he sold the boiler to a Mr. Savage, a broker of 
Blackburn. 

Henry Smith, broker, 
chased the boiler from 


Burnley, stated that he pur- 
Mr. Savage, and sold it, with its 


mountings, to Mr. Thompson, on July 18, 1890. He gave 
29/. for the boiler and sold it for 35’. It looked in good 
order, and he might have told Mr. Thompson that it was 





a good boiler, but it was there to be examined if Mr. 


Thompson required an examination. He bought it to sell 
again, and did not know its age because he never made 
inquiry on the point. 

r. William Thompson gave evidence to the effect that 
he bought the boiler from Mr. Smith in the belief that it 
was a good one. He did not have it examined prior to 
purchase, but simply looked over it himself and did not 
see any defect. Mr. John Thompson, a boilermaker, 
fixed it up and arranged for the safety valve to blow off 
at 551b. Up to the time when the boiler was insured it 
had not been examined on his behalf, but when he insured 
it an external examination was made, and the following 
month it was examined thoroughly when at rest. He 
received a report from the company, a copy of which was 
handed up and read by the presiding Commissioner. It 
stated that corrosion was going on at the mudholes, and 
that the firebox was generally wasted y, in. on the fire 
side, while there were pittings of corrosion on the water 
side ; also that grooving existed round the uptake. The 
report went on to say that the bottom cross water pi 
was in bad condition and required renewal, and that the 
certificate of safety was withheld until this was done, 
although, the company added, they would be willing to 
insure the boiler at a monetary risk. From this — he 
concluded that the boiler was in poor condition, but he 
did nothing with regard thereto for three months, when 
he had it tested by Mr. John Thompson, a boilermaker. 
He did not show him the insurance company’s report or 
tell him what it said with regard to the boiler being de- 
fective. The insurance company subsequently examined 
the boiler externally on two or three occasions, and he 
received reports stating that, so far as could be seen, the 
boiler was in good condition. 

By Mr. Gough: He did not have the cross water pipe 
renewed when the insurance company condemned it, 
because after the hydraulic test he did not think the 
boiler was dangerous, or that the pipe required renewal. 

By Mr. Howard Smith : He had received no mechanical 
training. He insured the boiler because he was can- 
vassed, and the agent persuaded him it would cover cer- 
tain risks if rentas x mad should happen. The amount of 
the policy was 400/., which was to cover loss of the boiler 
and damage caused by explosion. The premium was 
1l. 11s. 6d. He had not yet been paid by the insurance 
company. When he received the report he had not 

resent in his mind the fact that the boiler was insured 

or 400/., and therefore that he was fully covered from a 
monetary point of view. He insured the boiler in order 
to have it thoroughly examined, and to make it safe. 

Mr. John Thompson, boilermaker, Burnley, said he 
had followed that occupation for forty-six years, and 
frequently examined boilers and also tested them by 
h ianie pressure, his method being to apply a pressure 
of 501b. more than the regular working pressure. For 
seven years he had examined and tested locomotive boilers 
for the Lancashire and Yorkshire Railway Company. 
About nine months ago he tested the boiler which had 
burst, and put on a pressure of 160 lb., because he thought 
it would stand it. Indeed, he was almost satisfied that 
it would stand 200 lb., because it was so well made, but 
the nil said he had gone far enough when he reached 
160 lb. 

By Mr. Barraclough, solicitor, on behalf of Mr. Wm. 
Thompson: The boiler stood the test, and so far as he 
could see it was then all right. 

The Commissioner: Why did you test the boiler to 
160 lb. ? Did you want to burst it or to make it unsound? 
Do you not know that to put three times the working 
pressure on a boiler is likely to strain it ? 

Witness, in reply, said he gave the boiler a chance of 
bursting, but his shlees was to show that it was ‘‘a right- 
down g strong boiler,” and to find the weakest place. 
It did not happen that in all cases it would strain a boiler 
to test it tothree times the working pressure. He neither 
examined nor measured the boiler before the test to 
determine the amount of pressure to which it should be 
submitted, but he made gauges for the firebox to see if it 
would give way under the test, but it did notdoso. It 
was not his practice to examine boilers before testing 
them. He put on the pressure, and if they gave way it 
showed that they were not sound. 

Mr. Edward poet! inspector to the Engine, Boiler, 
and Employers’ Liability ontue Company, said he 
made an external examination of the boiler on March 20 
last year and a thorough examination on April 11 follow- 
ing. Helaid before the Commissioners a sketch of the 
boiler, and the report he had drawn up on the result of 
the thorough examination. The firebox was generally 
wasted all over 7; in. deep on the fire side, and the crown 
plate was grooved ;*, in. deep on the water side, while 
there were several other minor defects. He had also 
made external examinations on August 5 and November 
19, 1891, and on February 26 of the present year. On 
these occasions the boiler was in order, so far as he could 
see. At his examination on August 5 he was told that 
the boiler had been tested to 160 lb., and thought it was 
not prudent todo so. He should have expected that it 
would have given way under the test. At his thorough 
examination he did not think the boiler safe at 60 lb., but 
having reported the defects he left the responsibility with 
the office. He had examined the boiler since the explo- 
sion, and thought there had been shortness of water. The 
crown of the firebox was blue when he saw it eight hours 
after the explosion. The bottom of the uptake did not 
look as if it had been overheated, but he thought that this 
was because the base of the uptake was protected by the 
cross water pipes. 

Mr. oe chief engineer to the Engine, 
Boiler, and Employers’ Liability Insurance Company, 
gave explanations in justification of his company havin 
insured the boiler without a thorough examination, an 
also with regard to the system adopted of issuing certifi- 





cates of safety. The policy in the present case was issued 
in the belief, and not in the certain knowledge, that the 
boiler wassafe. He now considered that in April, when 
the thorough examination was made, the boiler was unfit 
to be worked at 601lb. The report sent to the owner 
pointed out that the cross water pipe was so corroded 
that it might give way at any moment. The inspector 
had duly — the grooving of the firebox crown, but 
unfortunately the engineer who reported to the owner 
apparently did not attach much importance thereto, but 
he certainly ought to have done so. He did not consider 
that stays would have prevented the explosion. Some- 
times they were a great evil, because they often caused 
grooving not only round the uptake, but also round the 
stays themselves. A pressure of 160 lb. was too much to 

ut upon the boiler, and was likely to cause straining. 

he grooving in the firebox crown was decidedly the 
weakest place in the boiler. 

By Mr. Howard Smith: The repairs to the water pipe 
recommended in the report on the thorough examination 
had not been referred to or insisted upon in the reports 
on the subsequent external examinations, as there had been 
errors in the book-keeping at the office, and the matter 
had been overlooked. The ordinary course adopted was 
for the inspector to call upon the boiler owner from time 
to time until such defects were remedied. Witness did 
not attach more importance to the defect in the water 
ag than to the weak condition of the crown of the fire- 

x ; indeed, he attached very great importance to the 
latter defect, and considered the boiler quite unsuitable 
for 60 lb. pressure, but as explained, the member of his 
staff who wrote the report had not attached importance 
to the grooving and wasting of the crown, which in reality 
was the cause of the explosion. He thought the boiler 
had been strained when the hydraulic test was applied, 
and possibly also by repeated overheating. The calcu- 
lated safe working pressure of the firebox was 70 lb., but 
60 Ib. was too high for the crown plate. 

By Mr. Howard Smith: He did not know of an 
able formula for the collapsing pressure of such fire 
but only for the working pressure. 

Mr. Watson, Board of Trade engineer-surveyor, de- 
scribed the rents which had occurred, and stated that the 
tirebox plates were corroded ;; in. full on the fire side. 
There was no overheating so far as he could form an 
opinion. 

The plates were of r quality and the boiler was 
not well constructed. The firebox should have been sup- 
ported by stays, which he believed would have prevented 
the grooving. The corrosion of the firebox crown must 
have been going on for a considerable period, and the 
boiler was probably much in the same condition when 
Mr. Thompson purchased it. He thought the hydraulic 
test to 160 lb. had tended to overstrain the boiler. 

This concluded the evidence, and Mr. Gough then sub- 
mitted the following questions to the Commissioners for 


their Pa pre “ 

1. Was the boiler properly constructed ? 

2. Did Mr. William Thompson take proper measures 
to ascertain the age and condition of the boiler and the 
—— to which it could safely be worked at the time 

e purchased it in July, 1890, or from that time until 
April, 1891? 

3. Was he justified in assuming that the boiler could 
be safely worked at a pressure of 55 lb., and in loading the 
or te ve to blow off at that pressure ? 

4, For what purpose did Mr. William Thompson insure 
the boiler in March, 1891? 

5. Was the — pressure of the boiler then, or 
thereafter, determined by the Engine, Boiler, and Em- 
ployers’ Liability Insurance Company ? 

6. Did Mr. Thompson receive a report from the 
insurance company as to the condition of the boiler as 
ascertained by the examination of their inspector in 
April, 1891, and were any repairs effected to the boiler 
after the receipt of such-report ? 

7. What were the circumstances which led to the boiler 
being tested by hydraulic pressure ? 

Was Mr. John Thompson justified in testing by 
hydraulic pressure withcut previously taking off the man- 
hole door and examining the inside as far as practicable ? 

9. Did he make the test in a gee manner ; did he 
take any measures to ascertain that the pressure gauge 
was accurate; did he make a proper examination of the 
boiler whilst it was under the test or thereafter; was it 
tested to a pressure of 160 lb., and if so was that a prudent 
test ? 

10. Whether having regard to the terms of the report 
of the insurance company dated April 16, 1891, their 
further reports dated August 5, 1891, November 19, 1891, 
and February 26, 1892, were calculated to mislead Mr. 
William Thompson as to the condition of the boiler, and 
was he misled by the report of Mr. John Thompson 
to the effect that the boiler had been tested to 160 lb. by 
hydraulic pressure ? 

11. Was the boiler insured by the Engine, Boiler, and 
Employers’ Liability Company without a thorough 
examination, and if so was the owner’s attention dis- 
tinctly called to the fact that the insurance of the boiler 
was no guarantee of its safe working condition ? 

12. What was the cause of the explosion ? 

13. Whether blame attaches to Mr. William Thomp- 
son, and to Mr. John Thompson, both, or either of them ? 

Mr. Barrowclough, on behalf of Mr. William Thomp- 
son, submitted that the boiler had been bought as a good 
one, that due care had been taken, and that acting in 
good faith he had got a boilermaker to test it. He con- 
tended that the explosion was an inevitable accident, over 
which his client had no control. 

_Mr. Hockin, solicitor, also addressed the Commis- 
sioners on behalf of the insurance company. 

Mr. Howard Smith then delivered judgment, and in 
doing so reviewed the general construction and history 
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of the boiler, and also the circumstances attending the 
explosion. He pointed out that the boiler had been 
insured on an external inspection only, a circular being 
sent with the policy to the effect that the policy was not 
a guarantee of safety, that a thorough examination was 
required, and that a certificate of safety would be for- 
warded if the boiler turned out satisfactorily on this ex- 
amination being made; while it was also added that in 
the mean time the insurance was simply a matter of 
pecuniary risk. When the thorough examination was 
made Mr. Thompson took no notice of the report, but 
subsequently had the boiler tested to_as high a pressure 
as 1601b., and upon this fact the Commissioner com- 
mented somewhat strongly. The insurance company 
had made no special reference to the dangerous grooving 
of the firebox crown, nor had they in their subsequent 
reports referred either to this or to the corrosion of the 
cross water pipe. Mr. Longridge had candidly admitted 
that these omissions were due to oversight and errors in 
reporting and Lager sy ; 

The explosion was due to the firebox crown having 
been grooved or corroded on the water side close to the 
edge of the uptake. This effect was aggravated by the 
strain induzed by the hydraulic t2sts, which the Commis- 
sioners thought was excessive in the extreme. The fire- 
box crown, having regard to its dimensions, would have 
been better if supported with stays. Mr. J ohn Thompson 
had represented to the Commissioners that he was a 
boilermaker of experience, but in their opinion he was 
not competent to fulfil that post of responsibility. He had 
displayed ignorance and recklessness for which he was to 
blame. The owner, Mr. William Thompson, was also to 
blame. He had bouzht the boiler without examination, 
and had worked it since purchase without examination by 
a competent person. Defects were pointed out to him by 
the insurance company, but he entirely disregarded the 
cauticn given, and preferred to take the ad vice of the boiler- 
maker and to rely on the hydraulic test he had made. The 
Commissioners presumed that the owner considered that 
the repairs would cost money, and that it was rather 
more convenient to accept the test than to follow the 
advice given in the insurance company’s report. It was 
a very serious case, and it was impossible for Mr. 
Thompson to plead either ignorance or inadvertence. 
The Court had no hesitation in finding him to blame for 
the explosion. 


Mr. Howard Smith thanked Mr. Gough for the care he |. 


had shown in preparing and conducting the case, and 
complimented Mr. Longridge for the fair and frank 
manner in which he had given his evidence, as he had 
candidly admitted, although he had no need to do so, that 
the corrosion of the firebox crown had not received due 
importance, and that errors had been made in book- 
keeping which had resulted in the defect in the cross 
water pipe not having been referred to in the reports on 
the external examinations which had been forwarded to 
the owner. 

Mr. Gough then applied to the Court to order that the 
whole of the cost of the investigation, which would not be 
less than 100/., should be paid by Mr. Thompson, the 
owner of the boiler. He also added that having regard 
to what the Commissioners had said at the investigation 
with reference to the Charlesworth explosion (vide EneI- 
NEERING, December 27, 1889, page 749), when they held 
the insurance company blameless, he had not made the 
company parties to the inquiry in the present case, as he 
anticipated that they would not find them to blame. 

Mr. Barrowclough pointed out that Mr. W. Thompson 
was only a working man, and, having had no technical 
experience, trusted the boilermaker, who was to blame for 
representing himself as possessing knowledge which he 
did not possess, If an order was made for Mr. Thomp- 
son to pay 100/. it would mean bankruptcy. 

After the Commissioners had considered the matter, 
Mr. Howard Smith again referred to the fact that the 
case was a bad one, and that Mr. Thompson had shown 
disregard to the insurance company’s report on the 
thorough examination. Had they not taken into account 
his financial standing and the damage done to his own 
property and to that of other persons, for which in the 
opinion of the Court he was liable, they would have made 
an order for the payment of 70/., which had been done in 
other cases where owners claimed to have insured for 
safety, and then had disregarded the recommendations of 
the insuring company. Under thecircumstances Mr. W. 
Thompson must pay the sum of 50/. to the Board of 
Trade towards the costs and expenses of the investigation. 
It would be of little use to fr, any order against Mr. 
John Thompson, the boilermaker, taking into considera- 
tion his position financially. 





MISCELLANEA. 
In the current issue, the Architect publishes a fine plate 
illustrating some large marine baths shortly to be com- 
menced at Naples by an English syndicate. 


The Monsal Dale Viaduct, on the proposed Lanca- 
Pag Derbyshire, and East Coast Railway, will be 270 ft. 
in height. 


Steps are to be taken to develop the resources of the 
Upper Congo in the matter of india-rubber, the demand 
for which is increasing yearly and threatens to soon out- 
run the supply from Brazil. 


The development of the petroleum interest in Peru has 
made such progress that it has been found necessary to 
lay pipe lines between the wells and the ports on the 
coast. It.is believed that the Peruvian wells will soon 
supply the entire demand of the west coast of South 
America. 


Mr. E. W. Agen, of Chicago, has recently 
patented a method of constructing incandescent lamps 





with the use of platinum eng wires. To this end 
he closes the top of the glass bulb with a “ lava” head, in 
which the leading-in wires are embedded, and these wires 
may be, he asserts, of any metal. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week =eve oy 17 amounted, 
on 16,326} miles, to 1,366,464/., and for the corresponding 
period of 1891, on 16,262 miles, to 1,392,888/., an increase 
of 64} miles, or 0.3 per cent., and a decrease of 26,424/., 
or 1.9 per cent. 


We are informed by the secretary that the Engineering 
Exchange opens on Monday next, May 2, at twelve 
o'clock. The opening meeting will be in the exchange 
room of the Jerusalem, Limited, in Billiter House, 
Billiter-street, E.C., where the committee have secured 
preliminary accommodation. All parties interested in 
engineering are invited to attend at the opening. 


By a majority of 98 to 64, the Dominion House of 
Commons has adopted a resolution to the effect that when 
the Parliament of Great Britain admits Canadian pro- 
ducts to the British markets on more favourable terms 
than it grants to foreign products, Canada will be pre- 
pared to extend corresponding advantages to British 
goods. 


The Bureau of American Republics is informed that 
the Argentine Government has issued a decree creating 
a board of railway commissioners similar to the Inter- 
state Commerce Commission in the United States. This 
commission has supervision of all the relations between 
the Government and the railways of the Republic, and so 
far as possible of provincial lines also, and is authorised to 
report to Congress legislation necessary to secure the most 
satisfactory regulation of the railway service. 


The general manager’s report on the working of Govern- 
ment railways in Natal in 1891, states that the revenue, 
572,296/., shows a decrease of 5.67 per cent., while the 
—a expenditure, 372,023/., a decrease of 10.65 per 
cent. The net revenue amounts to 4/. 8s. 6d. per cent. on 
a capital of 4,528,242/. The average interest paid by the 
colony on railway account is 4 per cent., so that the rail- 
ways not only earned during the year their working ex- 
penses and interest, but added 19,144/. to the revenue of 
the colony. 


The Inman liner City of New York arrived at Queens- 
town on Tuesday evening last at 7 p.m. after a remark- 
ably fast run, in which the record for the fast day’s run 
east bound was broken, no less than 482 knotsor 555 statute 
miles being covered in a day of 23 hours 10 minutes. Her 
sister ship the City of Paris, going 1n the opposite direction, 
also broke a record by arriving at Sandy Hook before 
6 a.m. on Wednesday, after a run in which a speed of up- 
wards of 20 knots was maintained throughout. This is 
the first occasion on which two boats of the same line, 
going in opposite directions, have simultaneously main- 
tained a speed of upwards of 20 knots for the passage. 


The Government of British Honduras has entered into 
a contract with Richard William Stockey to undertake 
surveys for a line of railway commencing at Belize and 
extending to the frontier of the State of Guatemala at or 
near the town of Poton. It is intended that this railway 
shall be extended to the city of Guatemala ultimately. 
This railway will open up extensive area of lands of the 
most fertile description and afford access to the mineral 
regions of British Honduras, which up to this time have 
been beyond the reach of transportation. A staff of 
engineers with the necessary plan for making a thorough 
survey have arrived at Belize and already begun work. 


The Bureau of the American Republic has received in- 
formation of the completion of a very important railroad 
in the Republic of Peru, by which the inhabited pro- 
vinces of that country are brought in direct communica- 
tion with the head of navigation of the Amazon River, 
and thus tothe Atlantic Ocean. The new railroad is an 
extension of the famous Oroya Railroad, which was con- 
structed by Henry Meiggs, and has been considered a 
great triumph of engineering, and one of the wonders of 
the world. The Oroya runs from Callao, Peru, to 
the town of Oroya, from which the new line extends to 
Port Tucker on the Pichis river, with a branch of the 
Amazon. A commission appointed by the Congress of 
Peru in October last has recently made a journey over the 
line, and make a very favourable report. 


The Mexican Government has just completed its ar- 
rangements for recommencing the work on the Tehuan- 
tepec Railway between Coatzacoalcas and Salima Cruz, 
making use of the reserve of 13,000,000 dols. in bonds 
placed in London. The new contract has been under- 
taken by Mr. Chandas Stanhope, who will have a chief con- 
structor, Mr. J. H. Hampson, a civil engineer well known 
in railroad circles. The improvements at Coatzacoalcas 
will be under the direction of Mr. E. L. Corthell, the 
successor of Captain Eads, whose recent works at Tam- 
pico bar have made him extremely popular in Mexico. 
The jetty system will be employed to secure a channel 
across the bar, using the current of the Coatzacoalcas 
river to scour a sufficient depth to admit vessels of the 
deepest draught. 


An electric travelling crane has been erected at one 
of the Hamburg quays by the Allgemeine-Electricitats- 
Gesellschaft, of Berlin. This crane is capable of liftin 
50 cwt. at an overhang of 35 ft. 3in., and gives a tot: 
height of lift of 45 ft. It is carried upon a traversing car- 
riage spanning two lines of standard gauge railway, 
and this carriage runs on rails of heavy section itself. The 
speed of lift is 197 ft. per minute, and of traverse 394 ft. 
per minute. The hoisting gear is operated by a 40 horse- 

wer electric motor, and reversal of the motion is effected 

y changing the direction of the current in the armature. 





The slewing is also effected electrically by means of a 


separate motor operating worm gear. The connection 
between the worm and armature spindle is made by means 
of a wire brush coupling, which allows the armature to 
slip if a sudden strain come on it. The crane has now 
been successfully at work for four months. Key’s elec- 
tric Company, Limited, of 122 and 124, Charing Cross- 
road, London, are the English agents for the builders. 


Messrs. Meckan Sons, Neptune Works, Glasgow, some 
time ago completed a large contract for a riveted steel 
water main for the Broken Hill Water Supply, Limited, 
Australia, N.S.W. The total length was about 11 miles, 
comprising 18in, 16 in., and 14 in. diameter pipes in 
lengths of 20 ft. each, with spigot and faucet ends, the 
thickness of plates being 9 and 10 W.G., and the total 
weight being under 700 tons. Seams were double 
riveted and caulked (on Messrs. Mechan’s improved 
method), then tested to a maximum hydraulic pressure of 
2701b. per square inch, thereafter dipped in Dr. Angus 
Smith’s composition to preserve and protect them from 
corrosion. They were then nested for shipment, one 
inside the other, thus effecting a large saving in cost of 
freight. One ofthe principle reasons of the adoption of 
these pipes was the very considerable saving in weight 
com ea with cast iron, being only one-sixth of the 
weight of the latter, thus economising considerably in the 
cost of transit from the coast to the interior, which in 
this case was about 300 miles; also a corresponding sav- 
ing in labour while laying. Again, steel pipes being 
made in longer lengths have fewer joints, ucing the 
chances of leakage, and effecting a saving in jointing 
material. About 35 miles of piping from 6 in. to 36 in. 
in diameter were turned out of these works last year. 


The underground electric railway which it is proposed to 
build in Paris will, if carried out, traverse the town in 
the direction of its greatest length, following approximately 
the course of the Seine. Two forms of tunnel are pro- 

ed, one of which is circular in section, with an inside 
iameter of 18.2 ft., and lined with cast-iron sections 
bolted together. This tunnel is intended to accommo- 
date two lines of track, and the quickest curves to which 
it is considered as adapted are of 328 ft. radius. Where 
quicker curves are required, or where the line will only be 
a very small distance below the roadways of the city, a 
rectangular section of tunnel will be adopted, the roof 
being formed of girders carrying brick arches. Of the 
total length of the road about 30,930 ft. will be in circular 
tunnel, about 1290 ft. in rectangular tunnel, and 
about 4630 ft. will be taken up by stations. Electrically 
the line will be divided into two sections, one of which, 
about 1.83 miles long, will be supplied with current from 
a station on the Boulevard Flandrin, in connection with 
which there will be a repair shop. The remainder of the 
line, about 5 miles in length, on which the traffic is 
expected to be particularly heavy, will be supplied from a 
second station located on the banks of the Seine, at about 
the middle of the section. The current will be supplied 
at an electromotive force of 450 volta. 


A commission appointing Judge Owen and Messrs 
Kenthal and Young to inquire into the charges brought 
by Mr. Schey, M.L A., New South Wales, against Mr. 
Eddy, the Chief Commissioner of Railways, has been for- 
mally issued at Sydney. The main allegations are that 
Mr. Eddy has acted in collusion with English firms in 
ordering locomotive engines for the State railways to the 
value of 500,000/.; that the periodical reports of the 
Railway Department issued under his authority have 
been misleading and untrue ; and that a large number of 
the higher officials of the department have been removed 
to make room for the personal friends of Mr. Eddy and 
of Mr. Findlay, of the London and North-Western Rail- 
way. The Board of Inquiry will also take cognisance of 
Mr. Schey’s statements in the Assembly that the 
money voted for the railways has been misspent, and the 
country robbed, through the gross incapacity displayed b 
the Commissioners in numerous contracts into whic 
they have entered. The indictment embraced connivance 
in sweating, and it was charged against the Commis- 
sioners cae be | means of bogus contracts the country had 
been swindled of thousands of pounds. We understand 
that the inquiry takes place, at Mr. Eddy’s own request, 
to give him an opportunity of meeting the charges of Mr. 
Schey, who is a labour member. 


The thirteenth ordinary meeting of the present session 
of the Liverpool Engineering Society was held at the 
Royal Institution on Wednesday, April 20, Mr. John T. 

, president, in the chair. After the usual routine 
business, including the nomination of the council and 
officers for the ensuing session, a paper was read by Mr. 
H. Percy Bulnois, M. Inst. oh entitled ‘‘ Refuse 
Destructors.” After describing house refuse and the 
different methods of collection, the lecturer recapitulated 
the various methods at present adopted for the ultimate 
disposal, and gave an interesting description of the 
manner in which the greater portion of the refuse of 
Liverpool is barged away to sea and sunk in deep water. 
The lecturer then proceeded to describe in detail, and 
with diagrams, the various destructors which are now 
— erected in different Dm of the country, and gave 
a full detail description of the twelve-cell destructor, on 
the ‘‘ Fryer” principle, which he had recently erected for 
the Corporation of Liverpool, and a new method of charg- 
ing which has been adopted forit. Inconclusion the lecturer 
stated his opinion that the burning of town refuse was 
at present the best and most sanitary method known for 
dealing with such material, and although the cost might 
be slightly in excess of other methods of disposal, the 
safety of such an operation from a sanitary point of view 
more than counterbalanced any small increase in the 
amount of cost for its dis . The discussion upon the 
paper was adjourned until the next meeting. 
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TRIPLE-EXPANSION ENGINES; AUSTRIAN TORPEDO DEPOT SHIP “PELICAN.” 
CONSTRUCTED BY MR. F. SCHICHAU, ENGINEER, ELBING. 
(For Description, see Page 525.) 
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FrencH Sutpsurtpine.—The French Minister of Com- | issued last week by the British Consul at Bordeaux is point. The shipbuilding industry, he says, was languish- 
merce has lately been making an attempt to bolster up | directly opposed to it. From the figures received by | ing at Bordeaux when the bounties were instituted ; it is 
the bounty system by declaring that the shipbuilding of | Lloyd’s, only some 7000 or 8000 tons of shipping were | languishing still. _‘‘ All of the steamers,” he adds, *‘ now 
France has improved under its sway. Lloyd’s record | under construction in France at the close of last month. | registered at Bordeaux except three, and nearly one-half 
does not seem to bear out this assertion, while the report | Consul Ward bears equally striking testimony on the! of thesailing vessels, were built in the United Kingdom,” 
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Re THE “ INDIAN ENGINEER.” 


IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Bran I Friday, the 4th day of December, 1891, 
Regr. between 
* ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of JamMzs DennineTON an Affidavit of 
JOHN Dyer and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘“‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the ne Taxing Master @. B. 











NOTICES OF MEETINGS. 

Tur INSTITUTION OF CiviL BNGINEERS.—Ordinary meeting, Tues- 
day, May 8rd, at 8 p.m. Paper to be further discussed: 
‘Electrical Measuring Instruments,” by Mr. James Swinburne. 
At this meeting the monthly ballot for members will be taken. 
—Students’ meeting, Friday, April 29th, at 7.30 p.m. Paper to be 
read: ‘The Steam Hammer and its Relation to the Hydraulic 
Forging Press,” by Mr. H. H. Vaughan, Stud. Inst. C.E. Mr. 
Alex. McDonnell, M. Inst. O.E., in the chair. 

Society or ENGINEERS. Monday, May 2nd, at the Town Hall, 
West: dnster. A paper will be read on ‘“ Dry Crushing Machi- 
nery, ‘ hy Mr. Samuel Herbert Cox, A.R.S.M. The chair will be 
taken at 7.30 p.m. precisely. 

INSTITUTION OF MECHANICAL ENGINEERS.—The ordinary general 
sage = Sy this Institution will be held on Thursday evening, 
May 5th, and Friday evening, May 6th, at 25, Great George- 
street, Westminster, at 7.30 p.m. on each evening The President 
(Dr. Anderson) will deliver his inaugural address on Thursday 
evening ; after which the following papers will be read and dis- 
cussed: ‘‘ Research Committee on Marine Engine Trials: Report 
upon Trial of the Steamer Ville de Douves,” by Professor Alexander 
B. W. Kennedy, F.R.S. (Thursday). ‘‘On Condensation in Steam 
Engine Cylinders during Admission,” by Lieutenant-Colonel 
Thomas English (Friday). The anniversary dinner will take place 
on a te evening. 

THE INCORPORATED ASSOCIATION OF MuNIcIPAL AND County Enet- 
NEERS.—This Association will meet at Nottingham on Apri) 29th 
and 30th. On Friday the following papers will be re “On 
Municipal Works in Nottingham,” by Mr. Arthur Brown, 
borough engineer. ‘On Public Health Acts Amendment,” by 
Mr. W. Spinks. The members will visit the sewage farm at Stoke. 
On Saturday the paper will be: ‘‘On County Management of 
Main Roads,” by Mr. Jas. Robinson. 

Society or Arts.—Monday, May 2nd, at8p.m. Cantor Lectures. 
‘*Recent Bacteriological and Chemical Research in Connection 
with the Fermentation Industries,” by Percy F. Frankland, 
Ph.D., B.Sc Lecture I.—Study of micro-organisms— 
Microscopic examination—Principles of staining, &.—Cultivation 
of micro-organisms.—Wednesday, May 4th, at 8 p.m. Ordinary 


meeting. ‘‘The Bradford Corporation Electricity Supply,” by 
a N. Schoolbred. William Henry Preece, F.R.S., will 
preside. 


Society or CHEmicAL InDUsTRY.—London Section. Chemical 
Society’s Rooms, Burlington House. Meeting Monday, May 2nd. 
The following papers will be read: ‘‘ The Distillation of Wood,” 
by Professor Wm. Ramsay, F.R.S. and Mr. J. C. Chorley. ‘‘ Notes 
on the Composition of some Indian Gums of Known Origin,” by 
Dr. 8. Rideal. 

THE JUNIOR ENGINEERING Society.—Friday, May 6th., at 8 p.m., 
at the Westminster Palace Hotel. Paper to be read: ‘‘Ship- 
building - Blackwall and District,” by Mr. John Taylor, M.I.N.A, 
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AMERICAN AND BRITISH RAILROAD 
RESULTS. 
THE report published by the New York Central 


542) and Hudson River Railroad Company, giving most 


detailed information as to the results of working, 
suggests a comparison with some typical British 
railroads, but before entering upon this it may be 








well to say something of the American line. It 
passes from New York along the shores of the 
Hudson to Albany, and thence westwards to 
Buffalo, where it joins the Michigan line to 
Chicago. The extent of the main railway to Buffalo 
is 441# miles, but with branches this is increased 
to 8194 miles, while other lines operated by the 
company, including the line on the west shore of the 
Hudson, increase the mileage for which the manage- 
ment is responsible to 20964 miles. Splendid 
speed results have been attained. For the 143 
miles along the Hudson, where the railway is 
fairly level although at times it winds round sharp 
curves, a train weighing 210 tons has travelled in 
140 minutes, equal to 61} miles per hour, while 
the whole journey to Buffalo was made at the 
rate of 59.52 miles per hour, even including stop- 
pages. If these had not been necessary the 
journey would have been accomplished at the rate 
of 62 miles an hour. In its development too the 
railway is typical. While the capital stock has 
remained stationary for twenty years at about 18 
millions, the funded debt has increased 44 times, 
to over 11 millions. The cost of road and equip- 
ment has increased 150 per cent. to about 30 mil- 
lions. The mileage has more than doubled in the 
twenty years, but the gross earnings have only 
increased by 60 per cent. to over 74 millions ster- 
ling, and in this probably the Central moves with 
other railways in the States where extensions are 
very often ahead of the traffic. This, however, is 
one of the forces tending towards the rapid develop- 
ment of the States. Enterprise has always been 
encouraged. It is interesting to note that pas- 
senger and freight receipts increased almost at the 
same ratio, between 62 and 63 per cent The cost 
of construction and equipment twenty years ago 
was equal to about 6550/., and now it is close upon 
8000/. The average cost per mile of the 208,000 
miles in the States is 12,4701. 

It may readily be seen that with a decrease in 
the ratio of gross receipts to total cost of railway 
and equipment—for twenty years ago the receipts 
were over a third of the expenditure and now they 
are little more than a fourth—it was necessary to 
reduce the expenses. These have grown at even a 
greater rate, the percentage of expenses to receipts 
being now 66 or 67 as against 62 twenty years ago, so 
that the dividend has been decreased. It is no re- 
flection on the management, for exigencies of rail- 
way development and of competition reduce the 
income for a given amount of work, or expenditure 
of cash, so that with progression this relation is 
ever changing apart altogether from the economy 
of working. The passenger earnings per passenger 
mile have decreased in the twenty years 6.2 per 
cent., the expenses 6.3, and on profit 6 per cent. 
The figures per ton- mile are appended with those 
for the whole of the States : 


Earnings. Expenses. Profit. 
d. d. d. 
Central .98 745 - 2385 
United States 1.084 -958 126 


Again, with freights the difference between now 
and twenty years ago is more marked, the decrease 
on earnings per ton-mile being about 60 per cent., 
and on expenses 50 per cent., so that the difference 
on net receipts is 76.5 per cent. The figures per 
ton-mile are : 


Taeniege Eaganees. Path 
Central... .37 285 085 
United States  .475 .302 173 


In a previous article we gave some results of other 
railways which may be referred to (page 16 ante). 
It is more interesting still to compare the results 
of this American line with one in Britain. The 
London and North-Western is perhaps as good a 
line as any to place alongside the typical American 
line. Certainly it is amongst the most economi- 
cally worked of British lines, the percentage of 
expenses to receipts being under the average, 
although the expenditure per train-mile is rather 
higher than several other lines. Besides, it corre- 
sponds with the New York Central in several 
respects. It is part of a trunk system, and carries 
passengers to the highlands of Wales and Scot- 
land, the length is about the same—1877 miles 
—of which 1488 is double, while the American 
company control 2096 miles, and in_ point 
of excellence of car accommodation and speed 
of trains it holds about the same relative posi- 
tion to other companies as does the New York 
Central. In entering into a comparison of the 
results per ton-mile, however, it is necessary to 
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consider the relative roads, and we doubt not that 
the British line has stiffer grades throughout their 
system, the long Shap incline being especially 
steep. Again, the speed at which the freight is 
moved is an important element in any considera- 
tion, for where, as in the case of the fish and 
perishable goods traftic, a high rate of speed has 
to be maintained, the cost for tractive power, 
for locomotive and maintenance, is greater. We 
have referred to the high speeds of the express 
trains in America. This, however, is exceptional, 
the report before us giving the speed at 38 milesan 
hour. On the London and North-Western the 
average is higher, with exceptionally high speeds in 
many trains each day. Again, the freight trains in 
America havean average of from 18 to 20 miles an 
hour, which again is probably below the average 
here. Much is said about long hauls, and here also 
the New York Central is suitable for comparison 
with the British lines, for each ton was carried on an 
average 174 miles and through traffic was only 11 
per cent. of the total. But in Britain the average 
haul is accepted by general consent as between 20 
and 30 miles. Each train on the New York Central 
has thirty-eight freight cars, and each car carries 
probably three times the amount of the British 
car, so that the actual weight of impedimenta 
to each ton of freight is less than in this 
country. Then as to the description of freight 
moved, it may be noted that 30.4 per cent. is 
minerals, and 69.6 merchandise, while on the 
London and North-Western 77.2 per cent. is 
mineral, and 22.8 per cent. merchandise. While 
minerals are carried in full loads, merchandise is 
not, but amongst the merchandise in American rail- 
ways, are included grain, flour, pig iron and iron 
and steel manufactures, and timber, which pack 
pretty well, so that possibly the equivalent to 
77.2 per cent. on the London and North-Western 
is as near 60 as 30 per cent. 

The ton-mile is of course the fair basis of calcula- 
tion, and, assuming that on the London and North- 
Western the average haul is 35 miles, we find that 
the receipts per ton-mile are 1jd. per mile, and 
since the expenses are given as 54 per cent. of the 
receipts, the expense in earning is .65d., so 
that the profit is .56d. per ton-mile. The com- 
parison with the New York Central is as follows : 

Receipts. Expenditure. Profit. 
d. d d 


New York Central... .37 285 085 
London and North- 
Western ... . OS 6588 .5612 


Tt is interesting to follow the comparison into the 
disbursement of the sum expended, and this may 
be tabulated : 


London and North- 


New York Central. Western. 


Per Cent. Per Ton- Per Cent. Per Ton- 














Total. | Mile. of Total. Mile. 
d. d. 

Traffic expenses ee 41 11685 87 +2438 
Motive power .. os 27 -07695 25 -1647 
Maintenance of cars .. 8 -02280 7 -0461 
é way .. 14 .03990 17 .1120 
Generalexpenses.. 3 00355 9 -0593 
Taxes .. oe . 7 -01995 5 .0329 
Totals . os 100 285 100 .6588 


Traffic expenses and motive power, it will be at 
ones seen, cost double on the English line, and this 
naturally suggests an examination into the relative 
merits of the stock. It is significant that whereas 
in 1870 the average number of tons of freight per 
train-mile on the Central was 103 tons, it attained 
250 tons in 1891, and it may be assumed that 
the speeds are not now less than they were 
twenty years ago. The tractive power of the 
engines must be greater. Without entering into 
details as to the various classes of locomotive, it 
may be stated that there are 1132, of which 623 are 
for freight service. This is one locomotive to each 
1.845 miles, while the London and North-Western 
have 2600 locomotives, or one to every three- 
quarters of a mile (.72). The cost of upkeep is 
greatly increased, while the average earnings are 
greatly reduced, being 64491. in the case of the 
American line and 43791. on the British railway the 
ton-mile per locomotive, showing a still great dif- 
ference. The marked difference in the size of 
freight cars makes the comparison of the number 
of ton-miles for each of little consequence, but it 
may be noted that the American company have 
39,978 cars, of which only 191 are four-wheeled, 





the remainder being on the bogie principle, and 
these carried a total of 3098 million mile-tons at a 
cost of .285d. On the London and North-Western 
there are 53,082 freight wagons, all of which are 
four-wheeled vehicles, and these carried 1307 
million mile-tons. Each American car carries three 
times the load of the British wagon, and yet the 
weight of the wagon itself is only about double, so 
that the paying weight in a train carrying the same 
freight is greater. As to repairs, a paper was read 
some years ago before the American Society of 
Civil Engineers* by Mr. Dorsey, some interesting 
comparisons being made. 

Labour is dearer in America than in this country, 
which makes the satisfactory results still more sur- 
prising. The average wages paid are as follows : 


- r London 
yea ge and North- 
: Western. 
£ £ 

General office clerks ... . 226 100 
Station agents... eee os RS 75 
Telegraph operators ... <6) aD 7 
Other stationmen _... ae aS 49 
Engine-drivers ne so» “230 94 
Firemen and wipers ... ss» Bee 64 
Guards... a a oie. ae 75 
Other trainmen sie wv. 122 60 
Mechanics and helpers in 

shops... xe ine eae 77 
Other shopmen a sc Oe 52 
Roadmasters and track fore- 

men ... ae es seat ET 86 
Other trackmen ss an aR 46 
Switch, flag, and watch- 

men, &c._.... ~ a OT 52 
Mechanics, helpers, &c. .... 131 78 
Employés on floating equip- 

ment ... ~ Se ~«s | Spe _ 
All other employés ... 179 -- 


The net result, therefore, is that notwithstand- 
ing much lesser revenue the New York Central 
manage to pay a good dividend. In twenty years 
it has averaged 64 per cent., although in recent 
years it has been less, about 5 per cent., while on 
the London and North-Western the average has 
been greater by about 1 per cent., and recent divi- 
dends having varied between 6} and 7} per cent. 


H.M. “ROYAL SOVEREIGN.” 

Last week the trials of H.M.S. Royal Sovereign, 
the largest warship ever constructed, were carried 
out. At the time of the launch of this vessel, at the 
early part of last year, we gave a full description of 
her construction and machinery+, and we nec | not 
therefore go into the matter very fully on the pre- 
sent occasion. It will be convenient, however, if 
we repeat the outlines of the design. The Royal 
Sovereign is the first of the eight first-class battle- 
ships provided for by the Hamilton programme. 
Four of these vessels have been constructed in the 
Royal dockyards, and four by contract, Thomson’s, 
of Clydebank, Laird’s, of Birkenhead, and Palmer’s, 
of Jarrow, being the firms who succeeded in ob- 
taining the orders for the contract-built vessels ; 
Palmer’s Company undertaking two of these enor- 
mous ships. They have, of course, all been de- 
signed by Mr. W. H. White, C.B., the Director of 
Naval Construction. Seven of these ships have 
their guns mounted en barbette, whilst the eighth, 
the Hood, has turrets. The Royal Sovereign, it 
will be remembered, was constructed at Ports- 
mouth. The length is 380 ft. ; breadth, 75 ft. ; 
and displacement, 14,150 tons. 

At present we have to deal chiefly with the 
machinery, the contractors for which are Hum- 
phrys, Tennant, and Co., who are supplying 
the whole of the machinery for the four first-class 
battle-ships of the Hamilton programme, which 
were arranged to be built in the dockyards. It 
may be mentioned that this firm has engined just 
one-half the number of battle-ships in the Royal 
Navy, taking the list of thirty-two ships as given 
in Lord Brassey’s paper read before the Institu- 
tion of Naval Architects last year, out of which 
sixteen have been supplied by machinery from 
Messrs. Humphry’s shops. In our issue of Feb- 
ruary 27, 1891, we gave pretty full details of the 
machinery, and will, therefore, now content our- 
selves with stating some of the chief features. 
The Royal Sovereign being, like all battle-ships of 
the present day, a twin-screw vessel has two sets 
of main engines. These are of the vertical three- 
stage compound type, with three cranks. They 
were designed to indicate 9000 horse-power with 














* See ENGINEERING, vol. xl., e 433. 
+ Ibid., vol. li., pages 251 and 283. 





natural draught and 13,000 indicated horse-power 
with forced draught. The cylinders are respec- 
tively 40 in., 59 in., and 88 in. in diameter, and the 
stroke is 4ft. 3in. The cylinders are placed in 
the order of high, intermediate, and low. All have 
ordinary slide valves worked by eccentrics with 
link motion of the usual character, the link being 
a single solid bar. The high and intermediate 
valves face each other, and the low-pressure valve 
is inside. The framework consists of turned pillars in 
front and a casting at the back, the crosshead slipper 
guides being formed in the latter. The condensers, 
one to eachengine, have 14,000 square feet of cooling 
surface in the two. They are placed immediately at 
the back of the low-pressure cylinders and occupy 
very little floor space being carried to a good height. 
The engine-rooms are in fact spacious and com- 
fortable throughout, and afford a pleasant contrast 
to the cramped arrangement of some of the smaller 
vessels of the Navy. There is also a condenser for 
auxiliary work in each engine-room, the combined 
surface being 1800 square feet. In these engines 
the air pumps are worked direct from the low- 
pressure pistons, each cylinder bottom having a 
stuffing-box for the pump-rod to pass through. 
The air pump is mounted inside the main standard. 
This makes a very snug job; but the attachment of 
the rod to the piston has, naturally, to be some 
distance from the centre of the latter. This, how- 
ever, does not affect the working to any appreciable 
extent, and no special provision has to be made to 
meet the case. The air pumps are 18 in. in dia- 
meter. The propellers are four-bladed 17 ft. in 
diameter and 18 ft. mean pitch. They are of gun- 
metal. The boilers are eight in number, single- 
ended, and placed back to back, the stokeholds thus 
running fore and aft. There is no auxiliary boiler. 
The diameter of each boiler is 15 ft. 2in., and the 
length is 9 ft. 4in. Each boiler has four furnaces 
and each pair of furnaces has one combustion 
chamber, so that there are two combustion 
chambers in each boiler. The grate area is 700 ft. 
and the heating surface 1956 ft. The fans for 
forced draught are eight in number, and are driven 
by Brotherhood engines. The steering engine is 
by Muir and Caldwell, of Glasgow, and works the 
tiller by a double yoke and chain. In this compart- 
ment are two capstan engines by Harfield. The 
hydraulic machinery for working the gun platforms 
in the barbettes is placed behind the armour of the 
barbette, the hydraulic pumping engines being 
well below water. The hydraulic engines are of 
the three-cylinder type, the cylinders being placed 
horizontally and mounted on trunnions. They 
work to 1000 lb. pressure. This machinery is by 
Armstrong, Mitchell, and Co. There is a strong 
brake to hold the gun platform steady when it is 
not being turned. This brake is automatically put 
into action by means of the pressure when the 
engines are not at work, and is released by a strong 
spiral spring. This machinery is actuated from the 
gun platform of the barbette. There is also a small 
hydraulic gear for working the platforms in harbour, 
&c., in addition to hand gear. The engines for 
supplying the power for working the barbettes 
are each 600 horse-power indicated. There are 
duplicate pumping engines in case of damage ; 
that is, each set of engines is capable of supplying 
power for working either or both barbettes. 

In other compartments there are the air-com- 
pressing machinery, the electric light machinery, 
and the ventilating machinery, the latter consist- 
ing of twelve fans, each with its separate engine. 
There is a very snug little engineer’s workshop 
containing two lathes, a drilling machine, shaping 
machine, punching and shearing machine, and 
sundry other tools. This is served by a separate 
engine. There are other auxiliary engines, the 
total number, we believe, being 78. The total 
weight of all machinery, including water in boilers 
and condensers, was estimated at 1110 tons. We 
are not aware whether the actual figures have 
come out in accordance with this estimate, but no 
doubt they do not differ materially. The following 
details of estimated weight may be of interest : 


’ See Tons 

Engines and shafting in engine-room and 
spare gear, auxiliary machinery, Xe. ... 379 
Water in condensers, pipes, &c. ... a 28 

Screw propellers, stern fittings, &c., 
shafting not in engine-room : acs = 
Boilers, funnels, casings, pipes, &c. ae 457 

Water in boilers, 7 in. above highest heat- 
ing surface ... a Mes ae os (ame 
Total weight ne «. ~2HO 
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A notable feature in the design of this ship is a 
wide pissage amidships running fore and aft for 
the greater length of the vessel over the magazines 
and between the engine-rooms. This, of course, is 
below the water-line, ard it contains the fire mains, 
the electric light wires, voice pipes, &c. 

The Royal Sovereign had been taken out to the 
anchorage off Spithead on Monday of last week, 
Easter Monday, and on Tuesday, the 19th inst., 
the natural draught trial was carried out. The 
officials on board were Rear-Admiral King, who has 
lately succeeded to the post of Inspector of Con- 
tract-Built Ships ; Captain Hammill, who will com- 
mission the vessel ; the Engineer-in-Chief, Mr. 
Durston ; Mr. Heffernan, the Chief Inspector of 
Machinery ; Mr. Corner, the Chief Engineer at 
Portsmouth, and his principal assistant, Mr. Rab- 
bidge. Messrs. Beaton, Davies, and Taylor also 
represented the Admiralty. The captain of the 
Steam Reserve, Captain Burnett, took charge. Mr. 
Robert Humphrys and Mr. Soper conducted the 
trial as representing the contractors for the machi- 
nery. The weather was fine and the sea smooth, 
there being a light wind from the south-west. The 
vessel got under way about 7 o’clock, and soon after 
8 the trial commenced. A course of 94 nautical miles 
had been laid down on the chart, the points being 
the Owers Lightship and the Bullock Patch Buoy. 
Over this course the vessel was run four times, and 
the speed was 16.31 knots. The mean collective indi- 
cated horse-power was 9444. Four runs were after- 
wards made on the measured mile, the mean of 
which showed a speed of 16.77 knots, the horse- 
power being 9760 indicated, so presumably there 
was somewhat harder blowing on the mile, though 
of this we have no information. The following 
were the partioulars registered: Boiler pressure, 
150.3 lb. ; vacuum (starboard and port), 28.3; 
revolutions, starboard engines, 97.3 per minute ; 
port engines, 96.3; indicated horse-power, star- 
board engines, 4922; and for port engines, 4722 ; 
total collective indicated horse-power, 9644. This 
was a very satisfactory result, as the power de- 
veloped was 644 units in excess of the contract. 
In old days, before the Evil One invented forced 
draught, the contractors might have gone home 
happy, and Admiralty officials have slept that night 
in peace. 

The full-power trial took place on the day but one 
following. The difference between getting 9000 to 
10,000 indicated horse-power out of machinery and 
pressing the same engines and boilers until they 
give out 13,000 indicated horse-power is very great. 
The latter was the task set before the contractors 
on Thursday last. Overnight there had been a 
stiff breeze with driving rain squalls, and there was 
every chance of a south-westerly gale for the next 
day. Fortunately the wind died down towards the 
morning, and when the shore party started from 
the dockyard the weather was as bright as could be 
wished. As the tide was low, and there would be 
little water on the Stokes Bay mile, it was deter- 
mined to run the four hours’ trial by steaming right 
away to the eastward and then back. This would 
have the advantage of giving the ship deeper water 
and a clearer course than could be got if the vessel 
had to go inside the Wight. The time was taken 
on passing the Owers Lightship, and Beachy 
Head was reached before a turn was made. 
The wind, which was light, was right astern on 
the run out, and, as it remained steady through- 
out the trial, the return run was made dead 
to windward. The wind of the previous night 
had set up a moderate sea, but the waves were 
easy and hardly perceptible on the steady plat- 
form of the enormous battle-ship ; although one or 
two vessels met on the course indicated that there 
was a fair amount of motion for less favoured craft. 
The draught of the vessel was 26 ft. 8 in. forward 
and 28 ft. aft. The following are the particulars 
of the trial and refer to the first three hours of the 
run: The boiler pressure was 155 lb. The vacuum 
in the starboard condenser is 28 in. and in the port 
condenser 27.54in. The revolutions of the star- 
board engines were 106.6 and of the port engines 
105.9. The indicated horse-power was as follows : 


Starboard. Port. 


High-pressure cylinder ... 1645 1991 
Intermediate + ‘im 2303 2188 
Low-pressure re ‘ia 2676 2509 

6624 6688 


This gives a collective mean indicated horse- 
power of 13,312, or 312 indicated horse-powerabove 
the contract. The mean pressures in starboard 








engine cylinders were as follows: High, 47.661b.; 
intermediate, 30.65 1lb.; and low, 16.11 1b. Port 
engines, high, 58.03 lb. ; intermediate, 29.31 lb. ; 
low, 15.11]b. The mean air pressure for draught 
during the three hours was 1.6 in. on the water 
gauge. The speed of the vessel was 18.1 knots. 

The above figures are very satisfactory so far as 
they go, but it will be noticed that they refer to a 
three hours’ trial only, whilst the regulation time 
for a full-power trial is four hours. Unfortunately 
during the fourth hour the tube ends commenced 
to leak, and, although this was not to a sufficient 
extent to stop the trial, it was very fairly decided 
to throw out the last hour. It may be here stated 
that the leakage turned out on examination to be 
less serious than was originally supposed, and the 
ship was able to go on her gunnery trials, which 
were brought to a satisfactory conclusion the next 
day, with all furnaces alight. 





SIR JAMES ALLPORT. 

THE death of Sir James Allport has removed one 
of the greatest men in the English railway world. 
Whether we judge him by the results he accom- 
plished for his shareholders, or by the boons he 
bestowed on the travelling public, it is impossible to 
deny his right to a foremost place among the great 
railway organisers of this country. The history of 
his life is mainly a record of the progress of the Mid- 
landsystem. He found it in 1853 an insignificant pro- 
vincial line, within an ace of being absorbed by its 
powerful neighbour, the London and North-Western 
Company, and he left it in 1880 one of the great 
trunk roads of the country, stretching from London 
to Carlisle, and from Bristol to Leeds, with inde- 
pendent stations in more large towns than any 
other company. Under his care it had run a close 
race with its former patron, and had risen to a second 
position in the estimation of the public. Not only 
did he gather for it wealth and power, but, still 
more difficult, he gained for it the gratitude of the 
public. For years after 1872 men would go out of 
their way to travel by the Midland, and would 
strain a point to send their goods by it. They felt 
that it was incumbent on them to show their ap- 
preciation of the advantages which they enjoyed 
in cheap and rapid travelling, owing to the bold 
confidence and far-sighted policy of the Midland 
directors. Latterly this feeling has much dimi- 
nished ; a new generation has arisen which never 
knew the miseries of the ‘‘Government train,” 
while the memories of those that are older have 
almost ceased to revert to their early experiences. 

Sir James Allport was fortunate in living to see 
the full justification of the many changes he inau- 
gurated. He had already completed his eighty- 
first year when he died last Monday evening at the 
St. Pancras Hotel. For the last twelve years he 
had ceased to bear the full burden of the Midland 
system on his shoulders, having resigned the 
general managership in February, 1880, and 
accepted, in place of it, a seat on the Board, with 
an honorarium of 10,000/. in recognition of his 
great services. But in the interval he had not 
been idle. It is sufficient to mention two matters 
on which he had worked hard. In 1883 he was 
sent with Mr. Swarbrick to the United States to 
report on the condition of the New York, Pennsyl- 
vania, and Ohioline, and in 1886 he was appointed 
to the Royal Commission on Irish Public Works, 
which issued two lengthy reports. He was also 
director of the following companies: Brown, 
Marshalls, and Co., Birmingham (chairman) ; 
Edinburgh Life Assurance Company (extraordinary); 
General Hydraulic Power Company (chairman) ; 
Lion Fire Insurance Company ; Midland Railway 
Company ; Tottenham and Hampstead Junction 
Railway Company (ex officio); Samuel Fox and 
Co.; and the United Asbestos Company (chairman). 

The subject of our sketch was born in Birming- 
ham ; he was the son of Mr. William Allport by 
Phoebe, daughter of Mr. Joseph Dickenson, of 
Wood Green. He began his railway life in 1839 
on the Birmingham and Derby Railway. Two 
years later he was appointed goods manager, and 
shortly afterwards general manager. In 1844 the 
line was amalgamated with the North Midland 
and Midland Counties, and the number of 
officials was reduced. Mr. Allport, who was 
a protégé of George Hudson, the ‘‘ Railway King,” 
went to be manager of the Newcastle and Dar- 
lington Railway, which grew, while he was con- 
nected with it, into the York, Newcastle, and 
Berwick line. While here in 1846 he performed a 








wonderful feat of rapid travelling. The day that 
Hudson was elected for Sunderland, Allport started 
about five o’clock in the afternoon, and travelling by 
five relays of locomotives, he reached London at 
la.mM. He drove at once to the Times office, and, 
as previously arranged, the result of the election 
was set up, a leader written, and a number of im- 
pressions of the paper struck off. Two hours were 
thus spent in London, and Mr. Allport again set 
for Sunderland, arriving there about ten o'clock, 
before the announcement of the poll. Between 
five in the evening and ten in the morning he had 
travelled 530 miles, besides spending two hours in 
London. On another occasion he arranged for a 
train to bring the papers containing the account 
of the Budget (February 26, 1848), The journey to 
Newcastle was accomplished in 9 hours 37 minutes. 

After six years in Sunderland Mr. Allport went 
to be general manager to the Manchester, Sheffield, 
and Lincolnshire Company. This post he held 
until 1853, when he returned to the Midland, and 
commenced the career which lasted until 1880, 
with the exception of three years from 1857 to 
1860, when he was partly engaged in important 
shipbuilding operations in the north. In 1853 the 
Midland owned only 500 miles of line, and as we 
have stated above, was nearly absorbed by the 
North-Western. The two sets of directors could 
not agree whether the purchase price should be 
571. 10s. or 601. per 1001. stock, and so the 
matter fell through. At that time Rugby, 82 
miles from London, was the southern terminus 
of the line, where the London traftic was trans- 
ferred to the North-Western. This company had 
very poor facilities for dealing with it, and at one 
time the block was so great that there were five 
miles of Midland mineral trains banked up at 
Rugby. In 1858 a great improvement was effected 
by the Leicester and Hitchin extension, which 
carried the terminus within thirty-two miles of 
London. After that came the fight to get a through 
road to London with an independent terminus, 
and it was only when that was accomplished that 
the Midland took rank as a great trunk line. 

The most important date in the history of the 
Midland, or, indeed, in the recent history of all 
our railways, is March 31, 1872, when the directors 
decided to run third-class carriages by all trains. 
In the Times of October 4, 1881, appeared a letter 
from the subject of our notice, in which he pointed 
out that from 1862 to 1871, or nine years preceding 
the change, the passenger receipts per mile of rail- 
way open in England and Wales increased 4,31 per 
cent., and they increased in the nine years after 
the change 15.69 per cent. ; that while the receipts 
per mile of railway open in 1871 were 1468/., they 
were in 1880, 16211.; and that during the same nine 
years the gross passenger receipts increased from 
15,472,2731. to 20,341,096/., of which 12,750,035). 
was received from third-class passengers, or, 
excluding season tickets, nearly two-thirds 
of the whole. The three subsequent years, 
1881-3, though years of great depression in the 
trade of the United Kingdom, showed about the 
same rate of progress in the growth of the third- 
class traflic, both in numbers and receipts, as the 
previous years had done. Mr. Allport always 
alluded to his part in this great movement in the 
terms of the greatest satisfaction. The sight of poor 
and ill-clad persons—often women and children 
—sitting in cold draughty carriages of a shunted 
train to allow express passenger and goods traftic 
to pass, always appealed to his sympathy. Their 
time, he said, was their capital and they were made 
to waste it needlessly on the railway. 

Another important suggestion of Mr. Allport’s 
was the abolition of second-class carriages. It 
cannot be said that this was ever popular with the 
public, and the fact that it was associated with the 
reduction of first-class fares to the second-class 
rate on all lines competing with the Midland, was 
not clearly realised. Time has, however, proved 
that the second-class is not necessary, and it is 
now in process of gradual extinction in this 
country. 

There is probably no more onerous post than the 
managership of a fighting company like the Mid- 
land. On all sides it has been watched by jealous 
rivals, and every attempt to free itself and attain 
an independent position was opposed to the utter- 
most. It was enough for one man to organise the 
advances to London, to Manchester, to Sheffield, 
and to Carlisle, without undertaking the dis- 
tasteful task of affronting the whole railway 
world by breaking up their cherished methods 
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of dealing with the public. It was a mar- 
vellous exhibition of moral strength to see 
customs which seemed as firmly rooted as the hills, 
and which were believed to be incapable of im- 
provement, swept away in a few weeks at the initia- 
tive of asingle person, and in opposition to the 
best opinions of all his rivals. Had Mr. Allport 
been the owner of the railway such a course would 
have needed great courage, but as the servant of a 
body of shareholders, who would be certain to 
how! him down if failure followed, his attitude 
is one that commands our highest respect and 
admiration. It is pleasant to think that success 
crowned his efforts and justified his intelligence. 
When he received his knighthood in 1884, the 
public fully indorsed the action of the Queen, and 
rejoiced that his merit had been recognised. In 
private life Mr. Allport was no less esteemed 
than as a railway administrator, and he closes a 
busy and well-spent life amidst the sincere regret 
of the railway world, and equally of the large circle 
of private friends to whom he was known. From 
1853 to 1880 he was lieutenant-colonel in the 
Engineer and Railway Volunteer Staff Corps. He 
was a J.P. for the county and borough of Derby, 
and an associate member of the Institute of Civil 
Engineers. His wife died in 1886, after a married 
life of fifty-four years. The funeral of Sir James 
Allport will take place at the Belper Cemetery, 
near Derby, to-day at half-past two. 








OONCRETE IN HARBOUR WORKS. 

Tue property of developing great adhesive and 
cohesive strength under water, which Portland 
cement possesses in such a remarkable degree, even 
when submerged while in a plastic condition, was 
utilised early in the history of that material, and has 
permitted the foundations of sea, river, and dock 
walls, breakwaters, &c., to be laid under water 
without either cofferdams or the costly operation of 
pumping. Although there are great advantages 
connected with the use of concrete blocks for under- 
water work, there can be no doubt that freshly- 
made plastic concrete has been successfully used 
for the same purpose, even in situations where it is 
exposed to the disturbing effects produced by waves, 
and tidal or other currents. 

The harbour works at Newhaven, on the coast of 
Sussex, present an excellent example of the exten- 
sive use of plastic unset concrete, or, as it is fre- 
quently called, concrete in situ, this material 
having been almost exclusively used in the con- 
struction of that massive breakwater and other 
works at that port. 

The breakwater has at present a total length of 
about 1500 ft., terminating in a depth of about 
15 ft. below L. W.S.T. ; the top of the breakwater 
has a width of 30 ft., is 10 ft. above high water, 
and is surmounted by a covered way and parapet 
running along the outer side, both sides battering 
1 in 8 (see vol. xl., page 1). 
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The breakwater, which in a W.S.W. direction 
is unsheltered from the force of the Atlantic, 
is founded on the rough natursl sea bottom, and 
the foundation course has a width of 50 ft. ; the 
lower portion of the structure, from the bottom 
up to a level of 2 ft, above low water, con- 
sists of 100-ton sacks of concrete deposited while 
plastic ; the canvas with which the concrete was 
enveloped was of jute, weighing about 27 oz. to the 
square yard. The sacks were dropped into place 
by a specially designed steam hopper barge having 
a well 42 ft. long, 6 ft. deep, and about 8 ft. wide. 
The sack-blocks in the finished work became 
flattened to a thickness of about 2 ft. 6 in. 

With the exception of this sackwork the break- 
water is built of plastic concrete laid in situ, the 











profile framing was formed of half-balk timber 
trussed with 1}-in. round iron rods (see annexed 
figure) spaced 5 ft. apart along each face of the 
breakwater, and seeured at the bottom in wrought- 
iron sockets and at the top with timber crossheads 
12 in. by 6in.; the sheeting consisted of 3-in. planks 
planed on the inside and jointed. It was found 
economical to build the breakwater in working 
lengths of 40 ft. At Newhaven spring tides rise 
20 ft. and neap about 15 ft.; the concrete used in 
the construction of the breakwater was generally 
one part cement to seven of shingle and sand, but 
in fine weather, concrete of one to nine was used in 
the hearting and on the sheltered side. 

The sectional area of the breakwater, including 
the covered way and parapet, is about 50 square 
yards, and its construction occupied five years— 
from 1880 to 1885—the average rate of progress 
would therefore be about 15,000 cubic yards per 
annum ; the average cost of the concrete in the 
breakwater was 22s. 4d. per cubic yard. The sand 
and shingle for the concrete were obtained from 
the adjoining foreshore. Summarising for con- 
venience of comparison we obtain the following 
results : 

Quantity of concrete deposited 
in pone per year vs eee 15,000 cub. yds. 
Total cost of concrete work _—11. 2s, 4d. per cub. yd. 

In addition to the breakwater, concrete in situ 
was also used at Newhaven in the construction of 
two extensive sea walls and a quay wall 900 ft. in 
length ; this material has therefore been more 
extensively used in these works than in any others 
of a similar character, and its power to resist the 
physical and chemical action of the sea will bea 
matter of great interest in harbour engineering. 

At Blyth, on the coast of Northumberland, plastic 
concrete was used in the construction of a quay 
wall 712 ft. in length and founded at a depth of 
15 ft. below low water; the plastic concrete was 
deposited under water in the usual manner, that is 
with a hopper-bottomed box, which in this case 
had a capacity of 16 cubic feet; a diver was also 
employed who directed the lowering of the concrete, 
and afterwards trod it into place. 

The concrete below low water consisted of six 
parts of broken stone and sand to one part cement, 
by measure ; above that level the proportion was 
seven to one, and in addition large stones were 
worked into the concrete. The net average cost 
of the concrete was 15s. 9d. per cubic yard, which 
does not include plant, this latter item costing 
12761. ; the addition to be made to this account 
would amount probably to about 2s. per cubic yard. 
The stone and sand required for the concrete were 
obtained from ballast brought to the port by ships. 





THE ORYSTAL PALACE ELECTRIOAL 
EXHIBITION.—No. XIII. 

Tue Maquay Electric Light Syndicate shows one- 
fluid chromic acid batteries and arrangements for 
small installations ; waste, when no current is em- 
ployed, being prevented by an automatic arrange- 
ment by which the plates are automatically with- 
drawn from the trough when the last light is turned 
off. This is effected by an electro-magnet, which, 
on the current ceasing, lets go its armature, and 
withdraws a catch ; and balancing weights coming 
into operation the plates are withdrawn from the 
fluid. A miner’s lamp consists of three cells 
formed by radial divisions in a cylindrical cell of 
ebonite, and the plates are lifted out of the fluid 
when not in use. A battery of this kind, in which 
the outer cylinder is 4 in. in diameter and 64 in. 
high, operates a 4-volt lamp giving 1 candle-power; 
the current required is a trifle under an ampere, 
and the charge is said to last from eight to twelve 
hours. The expense of zinc and chromic mixture 
isgiven as about 2s. per unit; a rate of cost quite 
within reasonable range for occasional applications 
—as for example the lighting of private carriages. 
The batteries exhibited as adapted for this use are 
in square glass cells with rubber-lined covers 
clamped lightly down to prevent splashing. 

Mr. L. Bristol, of Bromley, shows portable lamps 
in which small accumulators supply the current, a 
pocket arrangement with an accumulator weighing 
about 2lb. serving for a 1 candle-power lamp 
for six or seven hours. This pattern lamp is 
specially designed for omnibus ticket inspectors. 

A large inclosed space in the north nave is 
occupied by the Edison and Swan United Electric 
Light Company, the numerous pattern lamps being 
displayed therein; at one end is the great screen 





of about 10,000 lamps, the illumination of which 
involves the use of 200 horse-power. 

Among the special patterns to be noticed are 
short straight filament lamps which can be strung 
together like chains of beads worked in series. 
These are of 24 candle-power, and each works 
under a potential difference of 6 volts; while 
another small straight filament lamp is of 1 candle- 
power and requires 10 volts. On the other hand 
are large lamps of 2000 candle-power, said to 
yield this light with a current of 66 ampéres at 
105 volts, which figures correspond to a yield of 
1 candle-power for a trifle under 3.5 watts, The 
large lamps are made with several filaments, the 
2000 candle-power lamp having ten filaments ; 
as these are arranged in parallel some use can be 
made of the lamp until the last filament has 
broken. The fittings manufactured and exhibited 
by the Edison-Swan Company include various lamp- 
holders, switches, fuze bases, ceiling plates, shade- 
holders, &c. On the ornamental side there is a 
good show of decorative glasswork—some in the 
Venetian style—made at the Ponder’s End Works. 
In addition may be mentioned attractive light iron 
and yellow metalwork in the shape of table stands, 
wall arms, and pendants. The measuring instru- 
ments shown by the Edison and Swan Company 
include the well-known Cardew voltmeter, and the 
Fleming and Gimmingham voltmeter, an instru- 
ment based on the principle of the Siemens electro- 
dynamometer and conveniently set in a box in which 
the opening of the lid brings the movable coil on its 
supension pivot. Standard resistances with platinum- 
silver wires and constructed for heavy currents are 
also shown, these being certificated at Cambridge if 
required. They also manufacture the Edison 
meter, in which a shunt current is led through a 
depositing cell, in which is a solution of sulphate of 
zinc, the weight of zinc deposited furnishing a basis 
for estimating the current. The arrangement 
includes a thermostat, which brings a warming 
lamp into operation at a certain point, and a com- 
pensating resistance in circuit with the zinc sul- 
phate solution, so that the resistance of the shunt 
shall be constant through such variations of tempe- 
rature as are allowed by the thermostatic arrange- 
ment. 

Messrs. D. Napier and Son, of Lambeth, show 
their speed indicator, in which a small iron vessel, 
shaped like the cage of the ordinary centrifugal 
machine, revolves on a vertical axis, mercury con- 
tained in the vessel tending to press outwards in 
the hollow rim with a force depending on the revo- 
lution speed. To obtain an indication of this out- 
ward pressure a bent stationary tube is led from 
the interior of the hollow rim, up through the to 
central or open portion of the revolving vessel. 
This bent tube communicates with a vertical glass 
tube, behind which is a graduated scale, so set out 
that the height of the mercury column indicates the 
rotation speeds; but if the reading were taken direct 
from the top of the mercury column the zero would be 
invisible, and for this reason an ivory float is used. 
It is obvious that the graduations on the scale may 
indicate revolution speed or the speed of produc- 
tion ; as, for example, the rate of copies per hour 
in the case of a grove: d machine. In connection 
with these speed indicators it is obviously very 
easy to arrange contacts for bell or other signals 
to operate at a set maximum or minimum. 

Another exhibit of Messrs. Napier and Son shows 
an electro-magnetic light coin rejector for the use 
of bankers or mints. The coins are pushed in 
succession from the balance pan on to a knife-edge, 
and according as this knife-edge is at the right- 
hand limit of its range, or the left-hand limit, the 
coin when pushed on it, tilts off to the ‘‘ light” 
channel or the ‘‘full-weight” channel as the case 
may be. The right or left position of this shifting 
knife-edge is determined by an electric contact 
made by the balance beam; this brings an 
electro-magnet into action. The coins are run 
through the machine at the rate of about sixty per 
minute by the action of turning a handle. 

The stand of the Telegraph Manufacturing Com- 
pany isa hexagonal glass case containing examples 
of their batteries with fittings, telegraph instru- 
ments, insulators, line tools, post fittings, wire, and 
cables. There are also some interesting aluminium 
castings. 

Mr. Applegarth’s diver’s dress, furnished with 
incandescent lamp on the top of the helmet, so as 
to leave the hands free, may be mentioned in pass- 
ing, also Messrs. W. T. Glover’s show of wires 
and cords, which includes hard drawn copper wires 
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THE BOILER EXPLOSION AT BURNLEY. 


(For Description, see Page 526.) 





and carefully and smoothly turned copper bars. 
At the same stand are to be seen the Johnstone 
cast-iron underground wire conduits. The run of 
the conduit consists of two cast-iron troughs, each 
with the required number of longitudinal divisions; 
these are placed one over the other so that the 
edges and divisions coincide, and these edges and 
divisions are tongued and grooved, the joints being 
made with putty. The various castings which pro- 
vide for the placing of branches, service outlets, 
manholes, &c., are ingeniously designed, and pro- 
vide for ready access. 

Mr. Thomas Jenner, of Taunton, shows a form 
of grip or holder for round rods which is applied 
to several uses, as for example the holding of the 
carbons in the case of arc lamps. The tube, into 
which the carbon fits, is turned with its outside 
eccentric to the bore, and on this outside is fitted a 
sleeve which can turn round through a range of 
about 180 degrees. At one extreme of this range 
teeth or projections on the inside of the movable 
sleeve imbed in the thick part of the tube, but as 
the sleeve is turned round these teeth encroach on 
the bore of the tube, and gripthe carbon-rod. The 
same principle is shown as applied to several other 
uses, and on the same stand are some other contri- 
vances of interest, as, for example, a flash signalling 
antern fitted with incandescent lamp. 





NOTES. 
BREAKAGE OF Ralts ON THE DANISH STATE 
Raitways. 

Last winter the traffic on the Danish State rail- 
ways, especially on Sealand, was considerably inter- 
fered with through numerous rails breaking from 
the effects of the frost ; in fact it became necessary 
to reduce the speed of the express trains and to 
alter the time tables in consequence. A commis- 
sion of experts was appointed to investigate and 
report on the matter, which was most exhaustively 
dealt with. The commission say in their report 
that the breakages are partly owing to the quality 
of the rails, and partly to the exceptionally un- 
favourable weather; in addition to which the 
weight of the rails, &., is not sufficient for the 


traffic, the speed, and the weight of the locomo- 
tives, especially as regards some of the Sealand 
railways. That the weight of the locomotives 
has something to do with the breakages appears 
from the fact that there have been comparatively 
few breakages of rails in Jutland, where the 
weight of the locomotives is 10 tons per axle, 
whereas it is 124 tons on Sealand, other conditions 
being equal. In future renewals, and in the con- 
struction of new railways, a heavier rail will be 
adopted and a closer inspection exercised over the 
manufacture, but neither of these precautions 
could very well be adopted in the repairs, which 
last winter’s experiences made necessary. To tem- 
porarily strengthen the rails the following measures 
have been adopted : On some lines the number of 
sleepers under each 24-ft. length rail has been 
increased from 8 to 10, and on others from 8 to 9, 
and 84,000 fishplates have been renewed. The 
cost of these precautions amounts to 31,000/. 


STEEL CasTINGs IN THE UNITED States Navy. 


In a recent number of the journal of the 
American Society of Naval Engineers, assistant 
engineer ©, A. Carr, of the United States Navy, 





gives particulars of some of the more important 
failures of steel castings in the American Navy. 
| The object with which such castings were adopted 
| was, of course, to reduce the weight of the ma- 
chinery, but so unsatisfactory have the results 
| proved, that in the case of the Y frames for the 
| engines of the Detroit and Montgomery, the weight 
has actually been increased. In the case of the 
United States steamer Maine, cast steel columns 
were received, all of which were finally rejected 
and replaced by wrought iron. In the majority of 
cases the defects were only discovered after con- 
siderable machining had been done. In spite of 
this, however, about 36 tons of steel castings have 
been used in these engines, but to supply these 
36 tons no less than 52 tons of castings were sent 
to the works, so that 44 per cent. of the total 
amount of castings received were rejected. In the 
case of cruiser No. 11 nearly the same percentage 
of castings was rejected. The cost of rough cast- 
ings for marine engine work is said to be about 





four times that of cast iron, but greater allowance 
has to be made for machining, as much as 20 per 
cent. of the total weight of the casting as received 
being removed in the case of the valve chest: covers 
for the steamship Maine. It is now five years since 
the Navy Department at Washington commenced 
to order steel castings, but American makers can 
not even now, it 1s said, supply a satisfactory 
article. 


THe DeracHaBLe Ram. 

The detachable ram is the name by which 
Ericsson’s submarine projectile is now known in 
America. It scarcely accords with our ideas to 
compare a projectile, which depends for its effect 
on its bursting charge and not on its weight, with 
the ramming action of a vessel, but the name has 
probably arisen from the fact that the shot is pro- 
jected from the bows of the ship, and strikes under 
water. The detachable ram is differentiated from 
the locomotive torpedo by the fact of its much 
greater speed and shorter range of action. It 
needs that the attacking vessel shall approach 
fairly near its opponent in an end-on position, as 
if in the act of ramming, before it can be used with 
effect. The projectile is launched below the water 
by a powder charge. The valves that were used 
in the earlier types to close the tube have been 
removed and replaced by packing. In 1890 the 
United States Congress allotted 30,000 dols. for 
the purchase of a submarine gun and projectile, 
and the Navy Department entered into a contract 
with the Ericsson Coast-Defence Company for 
their manufacture. Accordingly, a 16-in. gun and 
six projectiles have been constructed by the Beth- 
lehem Iron Company, under the superintendence 
of Mr. W. H. Jaques, to be fitted to the Destroyer. 
The Navy Board have tested the gun in the Erie 
basin very successfully. A projectile 27 ft. long, 
weighing 1500 lb., and designed to carry 300 lb. 
of explosives, with a charge of 20 lb. of powder, 
was fired with great accuracy a distance of 700 ft. 
in 11 seconds, or at an average speed of 3818 ft. 
per minute (43 miles an hour). The following are 
the particulars of another experiment : 


Weight of projectile 1525 lb. 


Length Fr 27 ft. 4 in. 
Draught ... aa sed = aa 16 in. 
Explosive charge sai sas as 300 Ib. 
Propelling ,, pee ye ‘4 40 ,, 
Tnitial pressure ... es aa eo 
Mean a des wee aca a ie 
Muzzle _,, pe ~P ee a 895 ,, 
Work in foot-pounds ... pas ... 17,927,544 
Muzzle velocity ... * cad aie 548 ft. 


Tue St. Pancras Erectric Licutine Sration. 

On Wednesday the St. Pancras Vestry invited 
their friends to see the new electric lighting station 
which they have erected in Stanhope-street, 
Euston-road. Its capacity is 10,000 incandescence 
lamps of 16 candle-power, in addition to ninety arc 
lamps for street lighting. The whole capacity of 
the station has now been bespoken, although it is 
not yet in actual use. There are twenty-eight arc 
lamps in operation, and these, together with the re- 
mainder, are to be run in series of ten, by machines 
giving 10 ampéres and 500 volts. There are eleven 
complete plants in the station, each consisting of a 
triple-expansion Willans and Robinson high-speed 
engine, coupled to a Kapp dynamo constructed by 
Messrs. Johnson and Phillips. The engines are 
fed with steam at a pressure of 170 lb. per square 
inch from five Babcock and Wilcox boilers, each 
of which is guaranteed to provide 5000 lb. of steam 
per hour. The most interesting feature of the in- 
stallation is the condensing plant. In the yard there 
is a tank containing 170,000 gallons of water, which 
is used to supply a jet condenser, common to all the 
engines. The water is drawn from the bottom of 
the tank and returned to the top. At the same 
time a portion of it is being continually pumped 
through a cooling apparatus constructed around the 
main chimney, at a considerable height, so that it 
catches the breeze. This apparatus consists of 
several zigzags of corrugated sheets set in a 
wooden frame. The water is delivered by a per- 
forated pipe on to the top sheet of each zigzag, and 
flowing over it in a film drops in a cascade on to 
the second sheet. From this it falls to the third, 
and so on to the fifth sheet. It is found that the 
entire mass of water can be reduced two degrees of 
temperature per hour. Working all night and day 
the water heated up in one evening’s work is cool 
again bythe followingevening. There are4000square 
feet of surface in the cooling apparatus. The station 





is arranged on the low tension system with feeders, 
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On the switchboard there are a number of bars con- 
nected to the dynamo with accumulator cells 
arranged between them. There is thus astep-down 
of 2? volts from bar to bar, and the feeders can be 
connected to the one that is most suitable. There 
is aset of batteries in the station for maintaining 
the current during the night, and a set at a distant 
part of the district to equalise the pressure. The 
station has a very neat appearance, and does credit 
both to the vestry and to their engineer, Professor 
Robinson. 


THE SHIPBUILDING TRADE. 


The official returns by Lloyd’s as to work on hand 
in the various shipbuilding yards in the kingdom, 
are surprising. With the launching of 153 vessels 
of 245,450 tons it was not expected that the tonnage 
on hand would show any increase, but the total 
tonnage is 50,000 tons greater than at the beginning 
of the year. The total is now 493 vessels building 
of 843,078 tons, and a year ago the total was 549 
vessels of 804,846 tons. The increase in the 
average size of vessel is noteworthy. The vessels 
building, however, are in a more advanced stage 
of construction, so that the augmentation to work 
is not so significant as the figures would indicate. 
The vessels, for the building of which preparations 
are being made, number 118 and measure 223,276 
tons, 75 per cent. being steamers, whereas three 
months ago the tonnage was 299,516 tons. It must 
not be forgotten, too, that Government vessels, not 
included in the figures given, are gradually 
being completed. Recently, as has been indi- 
cated in our returns, sailing ships make up a 
large proportion of the total. This feature continues, 
23 per cent. of the tonnage being sailing vessels. 
The total sail tonnage is 195,325, and of this more 
than one-half is in Clyde yards, while a fourth is 
distributed between the districts of Belfast, Leith, 
and Liverpool, leaving only 45,000 tons for other 
ports. Oa the north-east coast the sailing tonnage 
is but 4 per cent. of the total. On the Clyde the 
more noted builders have very little work, the 
vessels building being largely for general trade. 
The total (221,284 tons), while 20,000 tons, or 
nearly 10 per cent., better than a year ago, is less 
by 8428 tons than at the beginning of the year. 
The Tees is in a like position. The tonnage totals 
128,339 tons, or 5000 tons more than in April last 
year, and 1519 tons less than in January last. 
Belfast firms are about as well supplied with orders 
as they can well be, having 82,827 tons in their 
yards. The Tyne, with 154,184 tons, has improved 
its position of twelve months ago, and the addition 
on the January tonnage is 8712 tons. The most 
pronounced improvement is in the case of the Wear, 
where there is on hand 128,680 tons, or 27,361 
tons more than in January ; but the increase on 
April last is only 8000 tons. The same can be said 
of the Mersey, where 31,300 tons of shipping is 
under construction, more than half being sail 
tonnage. This is 19,200 tons more than in 
January. What largely accounts for the unex- 
pected addition to the total tonnage is the placing 
of orders for a large number of small craft for 
coasting trade. The significant fact is that in- 
quiries are very scarce, owners showing an indis- 
position to order except on advantageous terms, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 21, 1892, 

Tuer American iron trade continues in a depressed 
and sluggish condition. The trouble is that there is 
too much material being turned out, but behind this 
there is much more capacity than can be profitably 
employed ; low prices are assured for the rest of the 

ear. Steel billets are offered at 23 dols. at Pitts- 
Core: and 25 dols. here. Wire nails are selling at 
the lowest prices known for months. Piate and tank 
iron, as well as structural material of all kinds, is 
quoted at the lowest point for two or three years. 
‘hese special inducements attract but little business. 
Constructors prefer to buy in a hand-to-mouth way, 
knowing but little is to be gained by covering require- 
ments for any length of time ahead. Railroad build- 
ing lags; a good deal of mileage is projected, but will 
not be pushed until conditions improve. No. 1 
foundry is quoted in New York at 15.75 dols. to 
16.50 dols., No. 2 at 15 dols., and grey forge at 
14 dols. Muck bars are offered at 25 dols. with- 
out finding takers. Merchant bars 1.50 to 1.60, 
the lowest point known for years. There is some 
disappointment over the dulness of demand just at 
thistime. Shipyards are crowded with work, and car- 
builders are quite busy. Locomotive builders are not 
complaining of a lack of orders, 





CAST-IRON TEST RARS. 
To THe Eprror or ENGINEERING. 

Srr,—Engineers and architects who specify test bars to 
be run through their castings believe that by so doin 
they obtain a sure method of ascertaining the strengt 
and nature of a casting from which the bar is broken ; 
but my experience leads me to conclude that such impres- 
sion is erroneous. 

In a course of tests made with bars broken off the cast- 
ing, and with bars run separately, but from same ladle 
of metal, I found in every case that the former broke with 
from 10 to 20 per cent. less load than the latter, and bars 
cut from the body of the casting gave considerably better 
results than the test bars cast in them in the usual manner. 

I should be glad to have the opinions of any readers 
who may have studied the cooling of thin portions of a 
casting in presence of a large body of molten metal. 

Another curious point, the reverse of what might be 
expected, was that in testing bars, say 2in. by 1 in., they 
gave better results when the thin edge, caused by strip of 
model, was put in tension and the thick edge in com- 
pression. This is probably due to the fact that the im- 
purities rise to the top, and more than counterbalance the 
advantage of increased area. 

I am, yours truly, 


Batley. WALTER BAGSHAW. 





NAVAL ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Srr,—From the recent statement of the First Lord of 
the Admiralty when dealing with the Navy Estimates, it 
is evident that the claims of naval engineers continue to 
be still ignored. It is true that there appears to be an 
intention to modify what is called ‘‘ charge pay,” but 
this will affect the pay of a small portion of the chief 
engineers only. The average increase to the pay of the 
whole of the chief engineers will amount to about sixpence 
per day, the junior members of the engineering branch 
being unaffected by it. The claims of the engineers are 
practically that they should be placed in as_ good a posi- 
tion with respect to rank and pay as the medical officers, 
and it may be taken for granted that until this is con- 
ceded, so long will they be discontented and will continue 
to agitate. This increase of sixpence per day to chief 
engineers does not even approach the requirements, but 
for all that the statement will soon be heard that ‘‘ the 
pay of the engineering branch has been materially in- 
creased.” 

‘The relative positions of the engineering and medical 
branches with respect to pay can be readily seen by 
reference to the ‘‘ Navy List.” It will be found to stand 
as follows: Taking the first fourteen years of service of 
the two branches, the average pay of the doctors exceeds 
that of the engineers by just 100/. perannum. During 
the next eighteen years of service the average excess of 
pay in favour of the doctors is 1701. per annum. 
reason that is often given as justifying such a disparity of 
pay—viz., that engineers are trained at Government 
expense—has no application to engineers entered from 
the ‘‘outside,” who stand on the same footing as the 
dectors with respect to training. The actual cost to 
the country of each Government trained engineer is 
within 300/., so that if the services of the engineer and 
doctor may be considered to be of equal value to the 
Navy, this cost of training would be recouped in three 
years at the present rates of pay. 

It will be noticed that the First Lord yet once again 
asserts that a supply of engineers for the Navy is readily 
obtained. The grounds for such a statement are not very 
clear unless ‘‘ outside” engineers are being caught this 
yearin much larger numbers than in the two previous 
years. 

T am, Sir, yours ation, 








THE TRAINING OF NAVAL ENGINEERS. 
To THE EpiToR or ENGINEERING. 

Srr,—The article lately published in your columns 
describing the system of training of naval engineers at 
Keyham, shows very clearly the advantages possessed by 
‘sea students over those of earlier date in the way of 
earning their profession. The present course of training, 
however, fails to meet one important requirement of the 
naval engineer’s profession. uring the last fifteen years 
electric light machinery has been extensively introduced 
into the Navy, so that now every ship has one or more 
dynamos for search lights and for internal lighting. As 
the training of the engineers has never made them practi- 
cally acquainted with dynamos—their knowledge of the 
subject being chiefly that derived from text-books—it is 
considered necessary to qualify them for taking charge of 
these machines by means of a course of instruction in 
electric lighting on board the Vernon, this instruction 
being given chiefly by an executive officer who has made 
a special study of the subject. Seeing that the dynamos 
form part and parcel of the auxiliary machinery of every 
ship, it seems unreasonable that the competency of the 
engineer to deal with them should be regarded as a 
speciality, something over and above the ordinary quali- 
fications of a naval engineer. This competency should 
form part of his qualification for entry into the Navy, and 
thisis the more important, as many engineers pass a number 
of years at sea before an opportunity occurs for them to 
go through the above-mentioned course in the Vernon. 
Quite lately a step in the right direction has been made, 
and students now receive instruction in running the 
dynamo, but this does not go far enough. <A definite 
portion of their time should be spent at practical work in 
the electric light shop of the dockyard ; here they would 
become acquainted with the ordinary defects which occur 





on board ship and learn how to deal with them, and also 
get a good knowledge of the methods of winding, testing, 
&c. Further than this they should be required, at the 
completion of their course of training, to show that they 
pre a competent knowledge of the subject, and room 

or the dynamo might be found in the engineering papers 
set at the final examination. 

The engineers of early date, comparing the student’s 
final examination papers of to-day with those he struggled 
with years ago, cannot but be struck with the great 
advance that has been made in nearly every subject ; but 
in one he will see little or no change. The electricity 

aper of to-day might well be that of twenty years ago. 

he same impression is conveyed by it now as then, that 
frictional electricity is of great value to engineers, and 
also that galvanic batteries constitute the only means of © 
generating electric currents. Considering the position of 
electric lighting on board ship, questions an? 
Leyden jars, electrophorus, &c., might well be replace 
by others bearing on the dynamo. 

That a competent knowledge of electric lighting, both 
practical and theoretical, should form part of the quali- 
fications of the engineers on entering the Navy is of 
greater importance just now, as, owing to smallness of 
numbers, none can be spared from their ships to go 
through the course of instruction in the Vernon. 

Tam, Sir, yours obediently, 
SENIOR ENGINEER, 





TUBE-FRAME CARS. 
To THE EpiTor oF ENGINEERING. 

Str,—I have just been reading our old friend’s latest 
effusion in your columns of February 12 last. I have 
also lying in front of me a copy of the Proceedings of the 
American Master Car Builders’ Association for 1891. I 
regret to say that some of Mr. Jefferds’ assertions as to 
what is, or is not, American practice do not square with 
what I find in these Proceedings at all. He says that (on 
the authority of the Car Builders’ Dictionary) the old 
square-framed type of bogie truck is obsolete, and no 
longer built in America. e also says that patents have 
lately been taken out in England for the same kind of 
truck made out of pressed steel, and that he understands 
it is being vigorously pressed in India. (He of course 
means by this that its adoption—not the steel—is being 
———- pressed !) 

f reference bemadeto pages 38 and 39 of the Proceedings 
above mentioned, it will be found that the identical steel- 
built trucks have been so vigorously pressed in America 
that a special committee of the M.C. B.A. has reported on 
them, and the report, with illustrations, is given at the 
pages quoted. The committee, in reporting thereon, 
says: ‘*The weight is somewhat less than the diamond 
truck for 30-ton cars, and it is furnished at the same cost. 
The cost of material and labour in a diamond truck 
(exclusive of frame) is 80 dols., and the pressed steel frame 
is supplied at 45 dols. each, making the total cost of one 
pressed steel truck, complete, 125 dols.” I have italic- 
ised the word diamond to show what the committee call 
these steel trucks, though it is true they no longer possess 
much of the diamond shape, which gave the old bow- 
string, bar-framed truck its name. At all events, the 
committee does not consider the truck to be of the old 
square-framed obsolete type. I need only add that the 
bogie trucks being so vigorously pressed in India by 
Messrs. Taite and Carlton for the Leeds Forge Co. are of 
similar design to the one approved by the M.C.B.A. 
committee, though that company is quite willing to supply 
any type demanded of it. When left to its own designs 
it recommends a diamond truck of a still better type than 
the American approved pattern (in fact, needlessly good 
for goods pe as it has a swinging bolster and double 
system of bearing springs, of which the American truck 
illustrated has neither. I may add also that Mr. Jefferds 
must know that there is no patent right whatever in the 
kind of truck made. The patent relates solely to the 
tools and methods for pressing the steel plates. So 
much for his first set of assertions. 

2. Next he tells us that the proper wheel base of a bogie 
truck is the width of the road it is to run on. So I 
believe also; but why? His own countrymen, by their 
common practice, ignore this postulate. The new Ameri- 
can cars just introduced on the South-Eastern Railway of 
England have trucks of no less than 8 ft. wheel base, 
instead of only 4 ft. 84 in., as they should be @ la Mr. 
Jefferds. By the way, these long bogie trucks have a 
wheel base about as long as the much- despised old- 
fashioned English four-wheel wagon, and in my opinion 
they will be no better ‘‘curve finders,” and just as bad 
‘*tangent seekers,” as those are asserted to be by Mr. 
Jetferds. So much for his second set of assertions. 

3. Again, he says that the proper centre pivot of a 
bogie truck is a ball-bearing on the bogie bolster, with 
concave bearing-plate on the body bolster. Quite so. 
But why? It certainly is not the commonest American 
practice. Whence, then, does Mr. Jefferds get this 
idea? Again I refer him to page 35 of the M.C.B. 
Proceedings, where he will find the recommended stan- 
dard shape for pressed-steel pivots to be exactly opposite 
to his in the two most important points. It is not a ball- 
bearing, but one as flat as the top of a silk hat; and the 
concave bearing-plate is on the bogie, not the body bolster 
So much for Mr. Jefferds’ third set ot assertions. 

4. Lastly, he says that at least 8-in. spaces should be 
left between the upper and lower plates of the side 
bearers. I quite agree again that this is all right, and 
quite necessary in the common type of diamond truck 
with only a single system of springs. It is not neccssary 
in trucks with doubie syatems of springs. Where these 
are employed ample provision is made for the truck 
angling below the body without leaving spaces in the side 
bearers. Indeed, if the wagon be badly loaded it is more 
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than probable there will be no space on one side and 
double on the other. Where would this land Mr. 
Jefferds? 

5. In conclusion, may I add that I am positive the 
tubular frame wagon would long ago have had a larger 
trial had it been advocated with « little less gush and a 
little more soberness by a practical railway man, instead 
of by such an enthusiast as Mr. Jefferds has proved 
himself. The fact is, a number of carriage superintend- 
ents in India would have liked to try it, but up to date 
Mr. Jefferds’ company has refused to submit designs 
complying with Indian Government standard dimensions 
and regulations, while it wants us to accept cast-iron 
wheels, American central couplings, and other incon- 
venient features. This inability to meet Indian Govern- 
ment requirements ona level with British manufacturers, 
together with the flood of unmechanical verbiage, tinged 
with a good spice of abuse of British railways and rail- 
way men, has fairly scared us all in India, and those who 
would otherwise befriend the cause of the diamond truck 
and tubular frame have had to take a back seat for the 
present, 

An InpDIAN Master Car-BvILpER. 

Bombay, March 29, 1892. 





DEAD WEIGHT ON RAILWAYS. 
To THE EpIToR oF ENGINEERING. 

S:r,—Among the numerous remedies for the reduction 
of freight rates on railways, none appear more popular 
than the various devices for decreasing dead weight of 
rolling stock. 

In order to approximately estimate the possible saving 

under the most favourable, and, I fear, practically impos- 
sible conditions, I beg to hand you the following calcula- 
tion, based uvon the traffic analysis published by the 
=_ Indian Railway in the 91st report of January 4, 
1892. 
We will assume that the dead weight of freight stock is 
reduced 50 per cent.—i.e., a wagon of twelve tons capacity 
will only weigh three tons instead of six, as at present— 
and it will be seen that even under this enormous reduc- 
tion the cost of working is not lessened to the serious 
extent many people seem to consider possible. 

On referring to the report, it will be found that almost 
exactly two-thirds of the total train mileage was for 
freight purposes ; hence the locomotive expenses and that 
of permanent way must be reduced by one-third, which, 
with three-fourths the cost of coach and wagon expenses, 
will give us the total expenditure of these items (alone 
influenced by dead weight) as 23.4 lacs of rupees. 

Fifty per cent. of the dead weight hauled over the line is 
just 27 per cent. of the total train weight moved by the 
freight department, and 27 per cent. of the 23.4 lacs is 
6.3 lacs, or just one-twelfth of the working expenses. 

Considering that it is extremely rare that locomotives 
are worked up to their practical capacity, or that the 
requirements of traffic will permit of it, it will not be 
safe to consider that, even by the enormous reduction 
indicated, it will be possible to save more than 6 per cent. 
of the working expenses. 

Low dead weight too often means excessive wheel 
loads, small wheels, and other methods which go towards 
increasing cost of traction and maintenance of permanent 
way. 

It therefore seems obvious we can expect no startling 
results in this quarter, although no doubt every attempt 
should be made to safely reduce the dead weight, which 
on many lines is far in excess of what is necessary. 


; Yours truly, 
North China, March, 1892. C. W. Kinper. 





GOVERNMENT WORKSHOPS. 
To THE Epiror OF ENGINEERING. 

Srr,—Since it is important to us all, as tax-payers, to 
know whether the Government workshops are conducted 
on business-like principles, the following decails, taken 
from the recently published ‘‘ Annual Accounts of the 
Ordnance Factories for the year 1890-91, with the Report 
of the Comptroller and Auditor-General thereon,” may 
be of interest. It appears that the official ‘‘ completed 
piecework prices” of many articles (i.¢., the prime costs 
sanctioned by the Superintendent of the Laboratory) are 
considerably in excess of ‘‘the totals of the respective 
sub-piecework prices ruling in the shops and leading up 
to them.” An explanation being asked for by the Comp- 
troller, ‘‘ it was stated that the shop rates quoted by my 
department (obtained locally in the usual course) were 
incomplete, and that the official piecework price included 
all expense for machine work, general fellowship, and 
other labour.” Thereupon the War Office was requested 
to supply figures accounting for the margin between the 
official price and the shop rates (i.e., to state how much 
of this balance was attributable to machine work, how 
much to ‘‘ general fellowship”), and soon. ‘‘ But up to 
the present they have not been furnished.” It were to 
be desired that the responsible authorities should read, 
mark, and digest the articles on ‘‘ Practical Prime Cost” 
in ENGINEERING of December 4 and 11, 1891, which ought 
to convince them of the necessity for a higher degree of 
accuracy than has hitherto been attained in their work- 
shop accounts. The ——— remarks that ‘‘the 
margin between the completed prices payable by the 
office and the totals of the shop prices, appears to 
practically left in the hands of the factory foremen as an 
unallotted balance to be distributed at discretion each 
week, and no external check can apparently be applied 
to its allocation over earnings.” Rather a happy-go- 
lucky arrangement, is it not? Then, again, the official 
‘completed piecework prices” seem to be fixed in a some- 
what haphazard fashion. Certain official prices ruling 
in 1890 having last year been objected to by the bem 
troller, these are in 1891 cut down in the most remarkable 


Thus, for example, the official price of Palliser 


manner. 
shot comes down from 5/. 15s. per 100 to 2. 15s. ; while 
10-in. shrapnel shells, for which in 1890 the War Office 
appears to have paid 142/. 10s. per 100, are now priced at 
70l. only. The task of fixing proper prices is, no doubt, a 
troublesome one; still, after all allowance is made for 
what you once happily termed ‘‘that desire to conserve 
energy which characterises the administration of all 
Government works,” we might reasonably expect some- 
thing better than this. 
Yours obediently, 


April 23, 1892. Davip F. ScHtoss. 





RACE ROTATION OF THE SCREW PRO- 
PELLER. 
To THE Epitor or ENGINEERING. 

Sir,—Under the above heading, in your last week’s 
issue, pages 489 and 490, you publish the discussion that 
followed the reading of Mr. R. E. Froude’s paper, ‘* On 
the Theoretical Effect of the Race Rotation on Screw 
Propeller Efficiency.” Having taken part in this discus- 
sion, I find on reading your papersuch gross misrepresen- 
tation of facts in relation to the part I took in this dis- 
cussion that I cannot help calling your attention to the 
same, with the request to kindly correct the same. 

In the first place, my name is not Volesung, but 
Vogelsang ; secondly, I never said that in all my experi- 
ments I never discovered anything; on the contrary, I 
pointed out most distinctly how I finally discovered the 
action of blade surfaces on the water. My object was to 
discountenance all experiments in tanks and with small 
screws, owing to their action being too rapid to discover 
anything distinctly. Furthermore, to show that Mr. 
Froude’s calculations were merely based upon supposi- 
tions which I positively know have no _ existence; 
that propulsion by screw, or any other method of marine 
propulsion, does not depend upon the weight of water set 
in motion, but upon the resistance the power exerted 
through the propeller or propelling force meets in an 
opposite direction to the required motions of the vessel. 

he following reproduces what I did say in the discus- 
sion, and which I ask you to kindly publish : 


I stated that I experimented with propellers in tanks and had 
spent about 3000/. on those experiments, but the more I experi- 
mented in this manner the more mixed up I got as far as dis- 
covering the action of a screw propeller on the water. 

I then experimented for nearly two years with small propellers 
on small vessels placed at my disposal by the Bureau of Engi- 
neering of the United States Navy Department, but in these 
experiments I could not discover the action of the propeller on 
the wacer to my satisfaction. 

In my observations of propellers of over 17 ft. diameter in 
perfect clear water at a speed of the vessel of about 8 knots, I 
found that the action at that speed could be clearly followed, and 
then I became fully satisfied that rotary motion supposed to be 
imparted by a propeller did not exist at all, and then upon those 
observations I framed the following theory: When the screw is 
set in rotation the acting surfaces give not an impulse against the 
water in which the screw is immersed in a direction always normal 
to their surfaces, the water so acted against resists this impulse 
and causes the propeller to react against the vessel, and that 
the amount of resultant reaction depended upon the imme- 
diate resistance, the water acted upon opposed to the sur- 
faces of the screw. I said that I was well aware that action and 
reaction were always equal and opposite, ¢.e., the sum total of the 
action was always equal to the sum total of the reaction, but while 
the action may be exerted in a certain line of direction the re- 
action may be so deflected as not to return to the origin of the 
action, like the reaction of a projectile fired from a cannon does 
become apparent on the cannon any more. Therefore, whatever 
water the screws set in motion must be loss of action, because no 
resultant reaction can return to the screw after it has contact 
with the same. 

The true reason why a fine pitch was generally more effective 
than a coarse pitch was that the direction of the impulse from 
such surfaces and the consequent reaction thrust were more in 
line with the vessel’s longitudinal axis. But unfortunately the 
screw possesses something very detrimental in its action as to 
counteract the usefulness of a too fine a pitch, for while the acting 
surfaces give out an impulse in one direction, such impulse de- 
pending upon the speed of rotation of the surfaces, the non-acting 
surfaces also give out an impulse in a contrary direction 
of the acting surfaces, the force of each impulse depending 
upon the speed of the vessel, thus counteracting the 
useful thrust in a general measure. And whatever is done 
to the acting blade surfaces to increase the thrust, will 
be correspondingly counteracted by the non-acting surfaces. 
For instance, if we make the pitch very fine, we get a more 
favourable thrust from the acting surfaces ; but also a more un- 
favourable thrust from the non-acting blade surfaces, as these are 
at the periphery almost at sight angles to the line of motion. By 
leading the blades aft we slightly decrease the useful thrust, but 
we also deorease the detrimental thrust in a much greater degree. 
By making the pitch very coarse we get a less favourable direc- 
tion of thrust, but we also meet with less counter-thrust, because 
the blade angles are more favourable to the line of advance of the 
screw. 

In the propellers that I have constructed after my own design, 
it has been my special object to so distribute the blade surfaces 
and give the blades such forms and relative positions towards 
each other as to get the greatest resistance from the water acted 
against with the least counter-resistance of the non-acting sur- 
faces, and the result has been that I have been enabled to reduce 
surface and area to a great extent for a given number of revolu- 
tions. 

Once more I said that any calculation based upon rotary race 
in propellers is based upon something which has no existence. 

The use of three-bladed screws on fast ocean linersin preference 
to four-bladed screws is due to the cause that in the common four- 
bladed screw the blades follow each other too closely, and by their 
displacing action disturb the water so much that the body of un- 


be | di-turbed water between where one action has taken place and the 


next action takes place in the same longitudinal plane, dces not 
offer sufficient resistance to the surfaces, while in three-bladed the 
distance between the actions is larger, hence the water acted 
against opposes a more solid resistance to the action. 

I have also experimented with propellers having only one blade 
with and without a counterbalance on the opposite side, and that 
the vibration caused by this blade was so great that even Mr. 
Yarrow’s excellent idea of stopping vibrations would be insuf- 
ficient in such a case. 





I will also remark herewith that I was not so favoured 


getting a ue of Mr. Froude’s paper as Mr. Thornycroft 
was, who, understand, had an entire afternoon for 
studying it. To me such a copy was positively refused 
until just a few minutes before the paper was read, and 
it is rather difficult to open a discussion on a paper which 
no doubt has taken a long time and a careful study to 
prepare it, after reading it over hurriedly once only. 

__1 said most distinctly, in opening my discussion, that 
if I was to compare my scientific qualifications to Mr. 
Froude’s I have to step back, and the statement I would 
make would be more of a practical nature. 

Ican assure you, however, that I never spoke about 
my own propeller in any other way as herein mentioned, 
and I can also assure you that if I had the opportunity of 
reading a paper or delivering a lecture before this Institu- 
tion, it would not be on the screw propellerat all. There- 
fore the statement made in your paper—which statement 
contains a bit of sarcasm—that I spared the meeting a 
description of my screw, was very much out of place, as 
I had not the least intention of doing so. 

Yours respectfully, 
ALEXANDER VOGELSANG. 

14, Finsbury Park-road, April 25, 1892. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 
To THE Epiror or ENGINEERING. 

Srr,—In justice to Mr. Hék, I must ask you to add to 
your report of my remarks on his paper, ‘‘ On the-Trans- 
verse Stability of Ships, and a Rapid Method of Deter- 
mining it,” what I further said. This was to the effect 
that he could fairly claim as novel— 

(1) The obtaining of complete information of centre of 
buoyancy for all draughts and for all angles. (The 
method he employs is not new ; but the completeness of 
the application of the method, so far as I know, is new.) 

(2) The combination of the foregoing information, so as 
to give complete information regarding dynamical sta- 
bility for all draughts and all angles. (The method, I 

lieve, is new, and so far as one can see, most rapid and 
effective. ) 

(3) The suggestion that we should all regard stability 
questions from the point of view of dynamical, in place 
of statical, stabiJity. (He points out, however, how by a 
well-known method the statical stability can be obtained 
from the dynamical stability, if required.) 

Mr. Hok’s method is, I think, well worthy of trial by 
all who are interested in the matter of dealing with 
stability questions, not in an approximate way, but in a 
way which is correct for the ship under consideration. I 
am myself taking the first opportunity I can to test it in 
application to an actual case. 

Tam, yours, &c., 
F. P. Purvis. 
Castle Building Yard, Port Giasgow, April 25, 1892. 








EXPERIMENTS WITH H.M. SHIPS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Since Mr. W. H. White, Director of Naval Con- 
struction, read a paper at the last meeting of the Institu- 
tion of Naval Architects, ‘‘On Recent Experience with 
some of Her Majesty’s Ships,” the effect of depth of 
water upon the speed of a ship has become the subject of 
a great question of the day among marine engineers and 
shipbuilders. This, however, is not a new discovery, 
but it was known from time immemorial. A well-known 
French firm of Creusot, who have supplied several of the 
foreign navies with the torpedo boats of their construc- 
tion, have made it their practice for some recent years, 
in trying those little crafts, to seek some deep water a 
good distance away from the shore. Somebody gave an 
explanation for it—I regret to say I have forgotten who 
he was—which I thought was a very nice one. As it may 
interest many of your readers, kindly allow me to repro- 
duce it here. It must be understood, however, that I am 
not in any way responsible for the correctness of the ex- 
planation. As it comes from my memory it was as 
ollows : 

Water is not a perfect fluid, but has a certain amount 
of viscosity, so that its particles cannot move past one 
another or past any solid body without friction. Let us 
consider a small portion of the bottom of a ship under 
steam, and conceive at any instant a column of water to 
exist, just below the area of that portion of the ship’s 
skin, and standing vertically. As the ship goes on this 
column of water is subjected, on account of skin friction 
of the ship, toa force tending to bend the top end of it in 
the direction of the ship’s motion, in the same way in 
which a beam fixed at one end and loaded at the other is 
caused to deflect in the direction in which the gravity 
acts. Of course there is a clear distinction between the 
two cases. The one is solid and the other is liquid, so 
that the behaviour of the latter cannot exactly be the 
same as that of the former. Still, a certain amount of 
viscosity present in water makes the condition of the 
column of water approach that of a solid cantilever. If 
this assumption be approximately correct, then the 
deflection of the column of water at the top end will be 
approximately proportional to the force of friction be- 
tween the ship’s bottom and the yarticles of water in 
proximity of it, as well as to the cube of the Jeverage, or 
of the depth of water in this case, whilst it varies inversely 
as the viscosity of the water and the geometrical moment 
of inertia of the section of the column. The force of 
friction between the ship’s skin and the water, per unit 
area of the former, varies as the square of the relative 
velocity ; but as this relative velocity decreases gradually 
from the bow towards the stern, so the deflection of the 
supposed column of water per unit time cannot remain 
constant for the whole length of the ship. After all, one 





thing is only certain, that for the same speed of a ship 
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the greater the average value of the deflection per unit 
time is, the less will be the relative velocity between the 
ship’s skin and the particles of water in proximity of it ; 
and hence we have the less frictional resistance to en- 
counter in the deep water than in the shallow. The tem- 
perature and saltness of water have much to do with its 
viscosity, and certainly they must exercise more or less 
influence on the performance of steamships, quite apart 
from their effect to alter the immersion of the ships. 
Apologising for trespassing on your valuable Pag ; 
I remain, yours very respectfully, 
Y. Wapaaakl. 
Newcastle-on-Tyne, April 25, 1892. 








THE COLUMBIAN EXPOSITION. 
To THE Eprror of ENGINEERING. 

Sir,—At the recent Manchester meeting called by the 
mayor of that manufacturing centre, the remarks made 
by Alderman Bailey about the ‘‘copying of our goods” 
by Americans, seems to me to be rather ill-timed, and 
they are much like ‘‘ the pot calling the kettle black.” In 
1724 Dr. Stukely describes Manchester as the largest, 
most rich and busy village in England. ‘‘They have,” 
says this authority, ‘“‘looms which work twenty-four 
laces at a time, stolen from the Dutch.” 

This, like England’s protective legislation, belongsto the 
past, which is not to be uncovered unless this can be done 
to England’s advantage. 

Alderman Bailey announces his intention of going to 
Chicago, as the manufacturers of Manchester in the last 
century seem to have gone to Holland, for the purpose of 
doing what he so much deprecates in others—“ to learn.” 

While he and those of his way of thinking are “‘learn- 
ing,” his American competitors will be entertaining 
England’s best customers, and without competition on 
the ground, gaining foothold in markets in which the 
British manufacturer will never again hold the place 
which is his to-day if he does not put in an appearance as 
an exhibitor at Chicago on a scale commensurate with his 
world-wide trade and his ability to maintain that position. 

Faithfully yours, 





GREAT BRITAIN AND THE COLUMBIAN 
EXPOSITION. 
To THE EpIToR OF ENGINEERING. 

Sm,—I have read the article under this heading in your 
paper of 15th inst. with considerable interest. I believe 
that the fact of our close relationship with the people of 
the United States (as is too often the case in more homely 
family parties) will prove a difficulty not only so far as 
the representation of English mechanical engineering in 
the above Exhibition is concerned, but to judge from an 
article in the Pall Mall Gazette of yesterday I do not 
think that matters in the ‘‘art” world seem likely to turn 
out much better. An American critic is there credited 
with the remark that ‘‘20,000 square feet of space will 
accommodate quite as much English work as we need want 
to see.” 

And certainly Mr. McCormick’s remarks quoted by 
ou, that ‘‘we engineers cannot please our American 
rothers better than by staying away,” does not savour 

of hospitality. In common with many others who have 
had some experience of exhibitions, I have come to the 
conclusion that the whole thing has been overdone. The 
romoting and carrying out of such affairs has become a 
business, and it is of course to the interest of those 
engaged in it to keep the ball rolling, and small blame to 
them. They trade on the rivalry of manufacturers, and 
as a basis to work upon it is difficult to beat. 
Exhibitions are got up on this basis, people who ex- 
hibit in them, do so as a matter of business also. This 
being so, I cannot see why the question of ‘‘ exhibiting 
or not,” should not be discussed in a more businesslike 
spirit and leave out sentiment and temper. As to the 
Americans appropriating any good features or improved 
rocesses from English workshops, I fail to see any harm 
in this, when it is done in an honourable manner. With 
many years’ experience of American engineers I have, 
with rare exceptions, found them absolutely honourable 
and fair. They have had so far the best of the game, 
but we have only to look at such examples as duplex 
pumps, Corliss valve gear, steel works plant, and other 
evices to see that we ourselves had the sense to appro- 
priate what is good in their practice and avail ourselves of 
the same. 

American engineers have, as a rule, always handsomely 
acknowledged their many obligations to English engi- 
neers and shipbuilders, and notwithstanding the unhappy 
expressions used by Mr. McCormick, I think they are 
much too good engineers to ‘‘ be pleased by our staying 
away.” As I before said, it is all a matter of business 
the sentimental features of exhibitions began and ended 
with that of 1851. The promoters of such shows and 
their electrical tea gardens are after all only advertising 
agents, and then not half so efficient or customer-reaching 
in their effect as the columns devotad to that pu in 
your own and similar leading journals. Considering the 
liberal manner in which Mr. Alderman Bailey avails him- 
self as a manufacturer of this last form of advertising, 
and thus freely shows an admiring world all the things 
he makes, I cannot understand is fear of having his 
machines copied by Americans, 

The question of exhibiting, so far as mechanical engi- 
neers are concerned, seems to be entirely a monetary one. 
Will any return result to compensate for the outlay ? I 
think not—not even for specialities—and for ordinary 
engineering work the duties are prohibitive so far as our 
sending work to the States is concerned. I do not think 
we need fear French or German competition, and so far 
asthe Columbian Exhibition is concerned, interesting 





and wonderful as it promises to be in many respects, I do 
not see how it is to affect the engineering trades. The 
question of the command of South American and other 
markets will be decidedly the relative cost of labour, 
transport, and materials in the States and in Great 
Britain. 
Yours faithfully, 
Ratex Hart TwEDDELL. 
14, Delahay-street, Westminster, April 21, 1892. 





BALANCING OF MARINE ENGINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—The letters on the above subject in your last 
issue omit any indication of the difference between the 
conditions governing the working of an engine with single 
line of moving parts, the direction of disturbance due to 
which is practically coincident with vertical through 
centre of gravity of the machine, and the same of multi- 
cylinder engines in which the disturbances may have con- 
siderable leverage alternating about the centre of oscil- 
lation. 

With respect to Mr. Hill’s suggestion to form air 
cylinders around the bob weights, might it not be still 
more of advantage to admit steam thereto, or, more 
simply, to design a balanced engine in the first place when 
wishing to avoid vibration? The adaptation of such ina 
substantial manner to a modern locomotive would be of 
interest, and in this connection the remarks of Mr. D. K. 
Clark were certainly not lacking in their customary pre- 
cision when he said such were ‘‘not likely now (1863) to 
become popular unless indeed railway companies in the 
race of competition should aim at excessive speeds of 
80 or 100 miles per hour.” Are there not grounds for 
believing that the aim is extant, but that recent designs 
do not promise its even partial fulfilment, except at the 
cost of excessive wear and tear? 

Birmingham. J.D Ts 





GOVERNMENT PATENT FERS. 
To THE Epitor OF ENGINEERING. 

Srr,—It will probably be of interest to many of the 
readers of your valuable paper to know that in his 
Budget the Chancellor of the Exchequer proposes a con- 
siderable reduction in the amount of Government fees 
payable on patents. 

At present the Government fees upon a patent 
for the first four years amount to 4/.; then, if the 
patent is to be maintained, 10/. per annum has to be 
paid for the fifth, sixth, seventh, and eighth years, 151. 
per annum for the ninth and tenth years, and 20/. per 
annum for the eleventh, twelfth, thirteenth, and four- 
teenth years, making a total for the full term of 1541. 

By the new regulations, whilst the initial payment 
of 4/. will remain unaltered, it is proposed to reduce the 
succeeding payments or renewal fees, and to adopt the 
following considerably modified scale—viz., 51. for the 
fifth year, 6J. for the sixth year, 7/. for the seventh year, 
and so on, increasing 1/. per annum up to the fourteenth 
year, making a total for the full term of 99/., and a con- 
sequent reduction in the total cost of 55/. 

“te is not expected that the new regulations will come 
into operation until after September 20th next. 
We are, Sir, yours faithfully, 
(. P, ALEXANDER AND SON. 
19, Southampton-buildings, Chancery-lane, W.C., 
April 26, 1892. 





LAUNCHES AND TRIAL TRIPS. 

Messrs. MECHAN AND Sons, Neptune Works, Glasgow, 
launched on Friday, 22nd inst., a twin-screw launch 
named Ramah, built tothe order of West Indian owners. 
Her dimensions are 60 ft. long by 10 ft. broad by 4 ft. 
deep. The hull plating is of galvanised steel. She is 
driven by two separate single-cylinder engines, 8 in. in 
diameter by 9 in. stroke. The boiler is of the horizontal 
tubular type with a large firebox for burning wood. On 
the trial she attained a speed of over 10 miles per hour. 





The new steam yacht Capercailzie, built for Sir John 
Burns, Bart., of Castle Wemyss, to replace the former 
Capercailzie, now H.M.S. Vivid, was launched on the 
26th inst. from the building yard of Messrs. Barclay, 
Curle, and Co. on the Clyde. The new Capercailzie will 
be nearly 800 tons measurement, and is to be fitted with 
electric light and every modern improvement, her length 
being 229 ft., breadth 26 ft. 9in., depth 16 ft., and havin 
inverted direct-acting triple-expansion engines, wit 
three cranks, and three cylinders 17 in., 28 in., and 45 in., 
the stroke being 33 in. 


Messrs. David and William Henderson and Co. 
launched from their yard at Partick, on Tuesday, 26th 
inst., a steel screw steamer, which has been built by them 
to the order of Messrs. Apcar and Co., of Calcutta, for 
their cargo and passenger service between India and 
Japan. The ae 1 dimensions are: Length, 340 ft. ; 
breadth moulded, 39 ft. 9 in. ; depth moulded, 27 ft. 9 in.; 
gross tonnage, about 2850 tons. The accommodation for 
first-class passengers is aft in the poop, and ina deck- 
house in continuation of same. The dining saloon is at 
the fore end of the latter. The state rooms are aft of the 
dining saloon. On the poop deck is the saloon companion 
house and smoking-room. A complete installation of 
electric light on the double wire system by the Woodside 
Electric Company is fitted throughout the vessel. The 
second-class accommodation is under the bridge. The 
lling machinery has been constructed by the 

uilders’ firm, and consists of a set of triple-expansion 
engines, with cylinders 25 in., 40 in., and 66 in. in 
diameter by 48 in. stroke. The boilers are twoin number 








and are double-ended, with a working pressure of 160 1b. 
~ square inch, The vessel was named Catherine 
pear, 


Messrs. William Denny and Brothers, Dumbarton, 
launched, on the 21st inst., a steel twin-screw tug for the 
Union Steamship Company, Limited, Southampton, for 
service at Natal. The dimensions are 110ft., by 25 ft. 6in., 
by 10 ft. ; the gross tonnage being 140 tons. The — 
on F en is being supplied by Messrs. Denny 
and Co, 





H.M.S. Gibraltar, a first-class wood-sheathed protec- 
tive deck cruiser, was launched on Wednesday, 27th inst., 
by Messrs. Robert Napier and Sons, Govan. The vessel 
is 360 ft. long and 61 ft. broad, and at a mean draught of 
24 ft. 9 in. her displacement is 7700 tons. The hull, 
which is of steel throughout, is subdivided into numerous 
water-tight compartments in accordance with the esta- 
blished practice in the case of warships. The machinery 
consists of two sets of independent triple-expansion 
engines, with a maximum of 12,000 horse-power under 
forced draught and 10,000 under natural draught. The 
estimated speeds are respectively 194 and 184knots. The 
armament includes two 9.2-in. 22-ton breechloading rifled 
guns, ten 6-in. quick-firing guns, and seventeen smaller 
quick-firing guns. The engines, boilers, magazines, &c., 
are situated below a protective deck, the maximum 
thickness of which is 5 in. on the slopes and 23 in. on the 
horizontal or nearly horizontal portions. This deck 
extends from stem to stern, and is associated with cellular 
subdivision and coal bunker protection. 

Messrs. Alexander Stephen and Sons launched, on the 
26th inst., from their works at Linthouse, on the Clyde, 
the Uganda, a steel screw steamer of about 2400 tons, 
built to the order of Messrs. Maclay and M‘Intyre, 
Glasgow. She has been designed to carry about 3600 
tons of cargo on a light Pcoe: 4 Her dimensions are ; 
Length, 310 ft. ; breadth, 41 ft. ; depth, 244 ft. The hull 
has been built with extra heavy main framing and longi- 
tudinal intercostal keelsons, dispensing with hold beams, 
thus leaving large unobstructed holds for stowage of 
bulky cargo. She has a double bottom, on the circular 
principle, for water ballast, four long latchways, and is 
fitted with grainboards in accordance with the Board of 
Trade requirements for carrying grain in bulk. Her 
engines—fitted on board before launching—are of the 
most improved triple-expansion type, having cylinders 
21 in., 33 in., and 54 in. in diameter by 42 in. stroke, and 
will be supplied with steam from two single-ended steam 
boilers suitable for a working pressure of 160 lb. She was 
named the Uganda. 


On Saturday, the 16th inst., there was successfully 
launched from the Shipbuilding, Engineering, and Re- 
pairing Works of Messrs. T. R. Oswald and Co., Limited, 
at Milford Haven, a steel screw trawler of the following 
dimensions: Length, 107 ft.; breadth, 21 ft. 2 in.; 
depth, 11 ft. 6in. The engines are compound with 
cy inders 16 in. and 324 in. in diameter, with a stroke of 
20 in., and . for a working pressure of 105lb. per 
square inch. She has been built for Messrs. Brocklebank 
and Newbon, of Milford, and on leaving the ways was 
named Westward Ho. 





A new steam tug for the Union Steamship Company’s 
boating establishment at Durban, Natal, was launched 
on the 21st instant by Messrs. W. Denny and Brothers, 
at Dumbarton. The dimensions of this tug are: Length, 
110 ft.; breadth, 23 ft. 6in.; depth, 10 ft. The gross 
tonnage of the vessel is about 140 tons; the engines are 
designed to give about 300 indicated horse-power. 





On Monday, 18th inst., Messrs. Napier, Shanks, and 
Bell, Yoker, w, launched the Mercury, the second 
of two saloon paddle -steamers constructed by them for 
the Glasgow and South-Western Railway Company for 
their Princes’ Pier, Dunoon and Rothesay route. This 
vessel is a duplicate of the Neptune which proved so suc- 
cessful on her recent trials, Her dimensions are 220 ft. 
in length, 26 ft. in breath, and 9ft. 6in. deep. The 
engines, by David Rowan and Son, are a duplicate of 
those in the Neptune. 


On the 18th inst. Mr. D. M. Cumming; Blackhill Dock 
Parkhead, Glasgow, launched a steel screw tug named 
Mary of the following dimensions: Length, 50 ft. ; 
breadth, 12 ft.; and depth, 7 ft. She is intended for 
service on the Suez Canal. Messrs. Fisher and Co., 
engineers, Paisley, are fitting her with compound surface- 
condensing screw engines of 115 indicated horse-power. 


Messrs. David J. Dunlop and Co. launched from their 
yard on the 14th inst., the s.s, Blue Bell, built of steel, 
176 ft. long by 26 ft. broad by 12 ft. 9 in. deep in the 
hold. She was built to the order of the London, Antwerp, 
and Continental Steam Navigation Company, to trade 
between London and Antwerp. Her engines have 
cylinders 15 in., 23 in., and 38 in. in diameter, with 
a stroke of 27 in. The boiler is 13 ft. in diameter by 
10 ft. 6 in. long., of the usual multitubular type, designed 
for a working pressure of 160 Ib. per square inch. The 
boat is estimated to carry 660 tons deadweight at a speed 
of 10 knots, and was built to the design and under the 
superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool. 








SwepisH CANALS. —Two Swedish canals—the Troll- 
hattan and the Gota—with seventy-four locks, perfect the 
waterway across the peninsula from the Baltic to the 
North Sea. e distance covered is 255 miles. The twg 


canals cost 120,600/. and 830,800/. respectively. 
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INDUSTRIAL NOTES. 

Tue approaching May-day demonstrations, which 
are organised to take place on Sunday next, are caus- 
ing no little commotion on the Continent of Europe. 
In some countries they are regarded with dread, in 
others with suspicion, in nearly, if not quite all, with 
much anxiety. We cannot help thinking that too 
much importance is attached to them in most instances, 
and that the deep anxiety felt betrays a want of con- 
fidence in the political and social condition of the 
people, by the more or less paternal governments 
existing in the various countries, and a lack of con- 
fidence in the administrative departments represent- 
ing those governments. Precautions may be necessary 
where large masses are congregated together, and 
more especially when the elements of discontent are 
present ; but excess of caution seems to indicate weak- 
ness, a condition of things which sometimes tends 
rather to promote than to allay alarm, and to create a 
panic, which is often the precursor to disturbance. Be- 
sides which there is a system of police espionage that 
often conduces to reckless disorder, and frequently 
actually incites to it, namely, the spy system, evidences 
as to which have been abundant, not only on the Con- 
tinent, but in bygone times in this country also. The 
latest conspiracy of this character has been unearthed 
in Spain, where the alarm at the forthcoming de- 
monstrations was sufficiently intense, without adding 
thereto by rumours of plots that had no existence, or 
were merely the instigations of emissaries who enriched 
themselves by concocting plots and obtaining rewards 
for exposing them. The so-called conspiracy to blow 
up the Houses of Parliament at Madrid has been 
demonstrated to have been concocted by Muiioz and 
other police officers, the bombs being actually provided 
by those agents. To the credit of the Spanish Govern- 
ment be it said that they appear to have been imposed 
upon, and were in no way cognisant of the abominable 
conspiracy of their own paid agents, 

In France there was a disposition at first to treat 
with comparative indifference the proposed demon- 
strations on Sunday next, which happens this year to 
be the veritable May-day, the first of the month fall- 
ing upon the Sunday. But it appears that the 
intrigues of political parties, together with the revela- 
tions of what are called anarchist plots, have created 
alarm throughout the country, and extensive prepara- 
tions are being made in case of emergency. The 
French workmen, as a rule, are not anarchists, but 
socialists, though recently they appear to have shown 
sympathy with Ravachol, whom some of them regard 
asa heroand amartyr. The disclosures in connection 
with his arrest and trial seem to have led the Govern- 
ment to take a more determined stand, and to have 
caused a large number of arrests in Paris, Lyons, Dijon, 
Amiens, and other towns in France. The documents 
discovered are said to prove that some 30,000 placards 
were to be posted up at the last moment, calling upon 
the people to revolt, and that attempts were to be 
made to blow up public buildings, and in one case at 
least a church, that which contains the rival of the 
Holy Coat of Tréves. Revolvers and daggers are also 
said so have been discovered in some instances. It is 
altogether doubtful as to whether labour questions 
have much to do with those plots. Probably recent 
strikes and disturbances in connection therewith have 
something to do with the incipient discontent of the 
workpeople, but political intrigues have fomented 
that discontent into a dangerous element. The hun- 
dreds of arrests that have been made were of a pre- 
cautionary character, in anticipation of possible mis- 
chief. Further action with a similar view has been 
taken by the prohibition of meetings in the public 
streets, and processions through the streets; all such 
are to be suppressed by the police, with the aid of 
the military if necessary. It is to be hoped that the 
workpeople will exercise a wise self-restraint, and in 
no way lend themselves to any riotous proceedings, the 
result of which may be a serious loss of life, loss of 
liberty, and endless misery. 

At Budapest it appears that all the public proces- 
sions and projected labour demonstrations have been 
forbidden by the authorities. The workpeople, instead 
of resisting this action of the Government, have de- 
cided to organise excursions to the neighbourhood out- 
side the town, there to enjoy the holiday, and make 
speeches to their hearts’ content. Some 40,000 copies 
of a circular, or leaflet, entitled ‘‘ The First of May, 
1892,” have been circulated, urging the importance of 
the International Labour Festival, and demanding an 
eight-hour wd and universal suffrage, thus combining 
the political element with the labour programme. 

The governors of the various Austrian provinces 
have assembled in Vienna in order to concert measures 
for the preservation of peace in connection with the 
labour demonstrations. There does not appear to 
be any danger of disturbance, but it was thought 
desirable to be prepared for all eventualities. The 
workpeople of the capital have arranged for forty 
meetings in different parts of Vienna at 9 o’clock in 
the morning, after which some monster excursions 
will take place for convivial purposes. Some 70,000 





of the socialists will march to the Prater, organised 
by the Adler branch. The anarchists, known as the 

anser party, will proceed to Zégernity’s at Débling, 
while some 60,000 other workpeople of the northern 
districts will proceed to the Bisamberg and Laaberg 
mountains. 

In Germany, the Netherlands, Belgium, and Italy 
precautions are being taken in view of any possible 
emergency, but it is not expected that any serious 
disturbances will take place in connection with the 
May-day celebrations, whatever form they may ulti- 
matelyassume. If theyare not ostentatiously interfered 
with it is probable that the meetings will pass off 
quietly, that grievances will be discussed, and some 
remedies propounded, and then for the most part that 
convivial testivities will end the scene. The sense of 
enjoyment is always strong on such occasions. 

In England there seems to be little preparation for 
May-day demonstrations, except in the metropolis. 
After all the discord at the preliminary conferences 
and delegate meetings, the final arrangements are left 
in the hands of the London Trades Council, a body 
not at all likely to lend themselves to rowdyism or 
disturbance. The chief responsibility of the gathering 
will fall upon the shoulders of Mr. George Shipton, the 
secretary of the council. He is nota novice in such 
matters. Under the authority of Mr. George Howell, 
Mr. Shipton was the chief marshal on the occasion of 
the great demonstration in Hyde Park on July 21, 
1884, when some 120,000 men marched in procession 
from the Thames Embankment, without disorder of any 
kind, The rangers of the park and the police stated that 
not a shrub was broken nor a flower destroyed. 





After a struggle lasting three months, the strike of 
the engineers on the Tyne and the north-east coast 
has totally collapsed. The strike is estimated to have 
cost the men 80,000/., besides which tens of thousands 
of operatives have been thrown out of employment in 
numerous industries, many of whom have suffered 
— pecuniary loss, and endured privation which might 

ave been averted. The lesson taught to the engineers 
is the most severe they have ever had to endure. 
Never before did they embark upon a struggle in 
which were alienated the sympathy and support of 
their fellow trade unionists, for their action was, as a 
rule, condemned all along the line. The plumbers 
have distinctly gained, for they remained at work 
during the greater part of the time; they have suffered 
little loss as regards funds, and they have won the 
approval, not only of their employers, but of the 
trades and of the public. The engineers are said to be 
consoling themselves with the assertion that they have 
consolidated the concession of the 53 hours per week, 
and of Aer for overtime after that number of 
hours. But there was no indication of any attempt to 
interfere with the 53 hours per week or of payment 
for overtime on the part of the employers. Had there 
been, the boilermakers and iron shipbuilders, the 
steam enginemakers, the smiths, the shipwrights 
and the joiners, even the plumbers themselves, 
would have fought side by side to maintain the con- 
cessions made as regards both of these points. The 
fact is that neither the local leaders nor the men had 
the good sense to see their mistake, or to get out of 
the difficulty with dignity when the mistake had been 
made. Every —es was given them, both by 
the employers and their co-workers in other industries. 
They bungled in their negotiations, they floundered in 
their proposals for a settlement, and they insulted 
those who tried to bring about a solution of the diffi- 
culty. The fear now is that fresh difficulties will 
presently arise, if not as the direct outcome of the 
strike, as its indirect results, precipitated, if not abso- 
lutely caused, by that unfortunate dispute. 





The preliminary agreement arrived at, as a basis for 
the negotiations for a final settlement of the engi- 
neers’ dispute, is so important, in view of its past 
history, and the refusal of the engineers to accept all 
former proposals of a like nature, that it is desirable 
to ae it upon record in the ‘Industrial Notes” 
of ENGINEERING. It is as follows: ‘‘The parties 
shall appoint an umpire, who is to be a barrister, and 
whose decision shall be final, Each party shall then 
appoint two of their members to give evidence of the 
parties they represent, namely, two to represent and 
give evidence for the engineers, two for the plumbers, 
and two for the employers. The umpire to decide 
whether the award of the conference is valid according 
to the rules of the procedure of the conference. Work 
shall be resumed on the following conditions: 1. Under 
the award of the late conference, pending the decision 
of the umpire. 2. Under the basis rules hereunder 
appended. ‘This is agreed at a friendly conference as 
an arrangement arrived at without prejudice, and to 
be submitted to the men and the employers for their 
approval.” Then follow the basis rules, which set 
forth that the employers undertake to discountenance 
systematic overtime as much as possible. All time 
over 53 hours per week to be valued at time anda 
quarter, except in cases where the men are required 
to work all day and the whole or a portion of the suc- 





ceeding night, when they shall be paid time and a half 
for the time worked after 10 p.m; Similar rules are laid 
down as to Sundaysand overtime on Saturdays. Noman 
is to be required to work more than 65 hours in any one 
week, or more than 230 hours in any four weeks. 
Breakdowns and shop repairs are to be exempt from 
these restrictions. Workmen to give and receive one 
week’s notice, except in case of misconduct or dis- 
obedience to orders, when a workman may be dis- 
charged without notice. The terms of the above 
agreement are nearly identical with those offered by 
the employers at the commencement, or nearly so, of 
the dispute. They, as well as the two disputants, are 
to be represented at the arbitration proceedings. 


The effects of the Durham strike, and the engineers’ 
dispute on the Tyne and along the north-east coast, 
combined with the contraction of trade and especially 
in British exports, are plainly and painfully evident 
in all the northern ports of the kingdom. Over 400 
vessels are laid up, and there seems to be no immediate 
prospect of clearances with cargoes at the present 
time. In view of this the shipowners at Sunderland, 
Shields, the Hartlepools, and other ports have pro- 
posed a reduction in the wages of the seamen, firemen, 
and others employed by them. At first there was a 
disposition at Sunderland to accept the reduction, but 
the representatives of the Sailors and Firemen’s Union 
have roused the men to the point of resistance, and 
consequently a strike may take place if the reductions 
proposed are persevered in. In some instances it 
appears that the shipowners have stayed their hands, 
if they have not actually abandoned the intention. A 
long fight is not possible, for the men have no funds to 
fall back upon. 

In the chief engineering centres of Lancashire, 
Yorkshire, Staffordshire, and other counties there is 
very little new to report. The state of trade is 
certainly not improving, in most cases it has a down- 
ward tendency. But the increase of unemployed in 
the more skilled trades is not great, and, possibly, 
were the present disputes settled in the coal trade, 
and on the north-east coast, among the engineers, the 
condition of trade would improve. The pressure is 
more felt among the iron and steel workers, both in 
the pig and finished iron branches. In the Cleveland 
district it is said that fully 98 per cent. are out of 
work, dire distress being general over an extensive, 
and usually a busy area, In the Wolverhampton 
district large numbers are out of work, some of the 
iron works Cea closed, while others are on short time. 
In the Cumberland district the distress is intensifying, 
there being no prospects of a recommencement of 
work. In most of those industries the unions afford 
no help ; they are only established for trade purposes, 
for strikes, not for out of work. When will the iron 
workers learn lessons of wisdom from the engineers, 
the boilermakers, and iron shipbuilders, the iron- 
founders, and other unions ? 





In Lancashire generally public attention is centred 
7 the dispute in the cotton trade and the lockout 
of the spinners. The masters report that the total 
number of spindles stopped is 9,477,326 belonging to 
members of the Associated Employers, and some 
362,300 belonging to non-associated employers. Where 
the employers have weaving sheds attached to their 
spinning mills the spinners remain at work, But as it 
is, there is an alarming stoppage of production and 
consequent loss in wages, with the prospect of further 
Icsses to numerous other trades. Some approach 
towards a settlement was made at the close of last 
week, but there was a hitch on the question of dis- 
missing the men who went in to work in the places 
left by thestrikers. However, the matter was agreed 
to be remitted to the associations, and possibly some 
arrangement will be effected. But the master weavers 
are proposing short time as a means of lessening pro- 
duction. The trade generally of Lancashire is so com- 
pletely dependent upon the cotton industries that a 
stoppage for any purpose soon affects almost the entire 
county in all departments of manufacture and busi- 
ness. Besides which the iron and steel trades through- 
out the whole district are in a bad state, with very 
little prospect of improvement. 





It is reported that there is a decisive shrinkage of 
orders on the Clyde, and that discharges of men are 
taking place, and that further discharges are imminent. 
For a long time past Scotland has kept well abreast, if 
not actually far ahead, in the shipbuilding industry, 
but the lack of orders is having its effect on the reaches 
of the busy Clyde. Sometimes the men think that a 
decline in trade is produced by employers, with the 
ulterior. object of reducing wages, but a moment’s 
thought would show the absurdity of such a conclu- 
sion. The standing expenses of a great firm are enor- 
mous, whether actively engaged or absolutely idle ; if 
engaged the expenses can be met usually if profits are 
small, or even ni/, but when the works are idle the 
expenses go on just the same. As a rule employers 
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will not risk the losses consequent upon closed works, 
except under great pressure. 





Some fresh negotiations have taken place in connec- 
tion with the Durham strike which, it is hoped, may lead 
to a settlement. In this case the leaders of the men 
have bravely endeavoured to effect a settlement over 
and over again. In spite of great difficulties, and at 
the risk of their popularity, and even positions, the 
officers and agents of the association have striven to 
open up negotiations with the view of terminating the 
strike. And to the credit of the men, be it said, that 
while determined in their attitude to continue the 
strike they have shown no serious disposition to dis- 
place, or even to blame very severely the action of 
their leaders. The men felt very strongly against any 
reduction in wages ; they came to the conclusion that 
it might be successfully resisted, and they showed 
their courage and determination to fight, at great risk 
and loss, rather than give in. But they successively 
voted upon the question five times, at the earnest re- 
quest of the Federation Board, and each time by a de- 
cisive majority they rejected the overtures made to 
them. After six weeks of hard fighting, severe 
pecuniary losses, and, in thousands of instances, of 
much privation, the men are veering round to a state 
of mind favourable to fresh negotiations for a settle- 
ment. Mass meetings have been held at which the 
men expressed a desire for some means by which the 
strike could be brought to a close. A fresh ballot will 
have to be taken before a settlement can be effected, 
for a strike cannot be closed except by a two-thirds 
majority, any more than it can be commenced. The 
funds have come in well for the support of the men, 
but the number is so great that at only 10s. per week 
it would require some 40,000/. weekly to afford relief 
to that amount ; even at 5s. per week the amount re- 
quired would be 20,000/., of which the Miners’ Federa- 
tion contribute some 4000/. A strike of such magnitude 
should not be hastily undertaken, even under the best 
conditions for prospective success. In this case the 
market was against the men. The adjoining county 
had accepted the inevitable. 

The National Federation of Miners have over and 
over again referred to the action of the Northumber- 
land miners, and of their leaders Mr. Burt and Mr. 
Fenwick, in no very complimentary terms. The feel- 
ing of antagonism was shown at the last Trades Union 
Congress, and again upon the appointment of Mr. Burt 
on the Labour Commission. Mr. Burt is slow to reply 
to such attacks, but he has been goaded into a defence 
of himself and his colleagues on this occasion. Mr. 
Pickard and others have alleged that the miners owe 
the advances obtained in the rates of wages to the 
action of the federation, and they quote the fact that 
the federation men gained 10 per cent. in November, 
1888, while the Northumberland men only obtained 
5 per cent. But Mr. Burt shows that on the whole 
Northumberland gained 43? per cent., while the 
federation men only gained 40 per cent., the former 
without a single stoppage at the pits. The figures 
prepared by Mr. Burt are as follow : 

Northumberland. Gains. The Federation. Gains. 
D.C. .C. 
1888, November _... . 5 1888, November ... Pro 
1889, February ee a 1889, July ... 


1889, June .. Za 1889, October a 5 

1889, September _... 3 

1889, December ... 10 

1890, March ... ais 74 1890, January as 10 

1890, August... ae 24 1890, March set 5 

1890, November _... 1} 1890, July ... ne 5 
Tocal ... ee 433 ‘Rotal «:. an 40 


The above figures are pretty conclusive so far as 
they go. Even with the recent reduction of 5 per 
cent. the Northumberland men are only 1} per cent. 
below the federation districts, with this advantage to 
the good that they have lost no time either for strikes 
or stop-weeks or play-days. 

The Cleveland miners threaten to sever their con- 
nection with the Durham Miners’ Association and to 
join the federation, This step is taken because of the 
action of the Durham men in stopping all the trade in 
the Cleveland district, and at the same time renderin 
no help whatever to the unemployed. The Clevelan 
ironstone miners are nearly all stopped, and the dis- 
tress in the district is piteous to behold. The Cleve- 
land men are angry and resentful in consequence, 





Pic In GeRMANY.—The production of pig in Germany 
last year amounted to 4,452,019 tons. The corresponding 
output in 1886 was 3,528,658 tons ; and in 1881, 2,914,000 
tons. 





Tue Wortp’s Coat Outrut.—The production of coal in 
the United Kingdom in 1890 was 181,614,000 tons; that 
of the United States, 126,094,780 tons ; and that of Ger- 
many, 67,342,000 tons; making an aggregate of 375,050,780 
tons. The corresponding output in 1870 was: United 
Kingdom, 110,431,000 tons; United States, 29,282,000 
tons ; and Germany, 26,398,000 tons; total, 166,111,000 
tons, 





WHALEBACK STEAMERS.* 
By Mr. F. C. Goopatt, Member. 


I was induced to select this subject for a paper to be 
read at this Institution by reason that, since the visit to 
this country of the American whaleback steamer, the 
Charles W. Wetmore, I have frequently been consulted 
by shipowners and others as to a4 inion of the effi- 
ciency, capabilities, and the probable future of this class 
of vessel as sea-going cargo boats. gee 

As a preliminary remark, 1 desire to say that it is not 
my intention or object in this paper to lay before you any 
strong or advanced ideas of my own on this character 
of vessel, my plan being to give all the information I 
have been able to gather, and to analyse what the 
advantages and the disadvantages of whaleback steamers 
may be from a practical, theoretical, and commer- 
cial standpoint; and, in addition, to form a com- 
parison with the ordinary tramp steamer. I beg to 
assure you, at the same time, that I do not depre- 
cate our existing — of cargo boat; neither doI wish 
to extol or unduly advocate the whaleback type of 
steamer at a time when we are still without practical 
experience of their performances on long sea voyages. 
But I am desirous of saying all that is possible on the 
most vital parts where a comparison can be drawn, so that 
there ot ample material for the discussion on this 
subject, on which mainly the importance of the pre- 
sent aspect of this question will hang. I feel assured 
that, if shipowners can see daylight through any reason- 
able scheme of reducing, without additional risk, the cost 
of carrying, they will gladly avail themselves of it, more 
particularly at the present time of low freights and keen 
competition. 

The result of all the various great depressions in 
freights, which we have seen through the last few decades, 
has been a number of vast improvements in steamship 
building ; the last depression resulted in the introduction 
of the triple-expansion engine with high-pressure boilers, 
in mild steel being substituted for iron as the material for 
the construction of the hulls of vessels, in many other 
structural improvements, and, lastly, in an enormous 
increase in the size of the vessels themselves. It would, 
therefore, be interesting to forecast whether the whale- 
back type of steamer is likely to be one of the improve- 
ments resulting from the present depression of the freight 
“Tien logise for this 1 td 

ave to apologise for this long apparent digression 
from the subject of this paper, which L will now proceed 
to take in hand. 

The ordinary whaleback steamer of the American lakes 
of which the Charles W. Wetmore is a modern type, 
venture to say is not a suitable or efficient craft for com- 
mercial purposes on the high seas. The objections—and 
I presume to think you will agree with me—are the 
spoon-shaped bow, the want of proper means of communi- 
cation from end to end of the vessel, thereby diminishin 
the comfort of the crew, the cramped facilities for navi- 
gation, the absence of sail power, and the want of feeding 
arrangements when carrying bulk cargoes (there being no 
hatches with coamings running longitudinally along the 
vessel, the hatches being part of the plating of the struc- 
ture, which are bolted with screw bolts, and kept tight 
with packing). The delay caused by this arrangement is 
very apparent, leading one almost to the conclusion that 
the designers and builders were much behind this age of 
quick despatch ; moreover, when carrying bulk cargoes, 
without the proper means of feeding by trunk hatches, 
the vessel's safety might be endangered by the shifting of 
cargo. 

If you will permit me, I propose further on to show 
you, from information and plans I have obtained, how 


| these objections are proposed to be dealt with. I would 


here remark that I am informed that some of these de- 
signs, with the cross-sections, have been submitted to the 
Bureau Veritas for classification, and have been wil- 
lingly approved by them; but I learn that the larger 
and more important classification authorities, Lloyd’s, 
while ple of the general principles of construction, 
have been unable to agree to a freeboard satisfactory to 
the builders and owners. However, the point of interest 
is, whether many of the direct advantages of this class of 
vessel should not be embodied in regular sea-going cargo 
vessels ? 

The principal feature, which is claimed in connection 
with whaleback steamers, is the lesser percentage of spare 
buoyancy with which this class of vessel seems so far to 
have been successfully navigated on the American lakes, 
and with which it may be assumed they can also be navi- 
gated on the high seas. It is superfluous for me to say 
that the question of spare buoyancy is a — one, and 
one which has been largely, and is continually, employ- 
ing the minds of naval architects. Theoretically eueilen 
it is well known that a vessel with only 1 per cent. of 
spare buoyancy would be unsinkable if it were absolutely 
impossible for the water to get access to her; but so far 
our ordinary tramp steamers, which are built for the 
carrying of large deadweight cargoes, have been so con- 
structed as to have, when fully laden, a considerable per- 
centage of spare buoyancy, ranging from 25 per cent. to 
35 per cent. A few of the principal reasons for this 
apparently large amount of spare buoyancy are : 
irstly, that all the necessary openings, such as com- 
panions, hatches, &c., may be raised sufficiently high 
above the level of thesea. This is all the more necessary 
in the ordinary tramp steamer with bulwarks, because the 
decks are capable of holding huge quantities of water, 
which affect both her buoyancy and her stability, so that, 
unless a considerable freeboard is allowed to vessels of 
this class, each succeeding wave in heavy weather would 


— read before the Institution of Naval Archi- 








threaten to engulf the whole structure. Therefore, it is 
necessary for the comfort of the crew, whose accommoda- 
tion is generally on a level with the decks, that the 
should be kept as free of water as possible ; still, po ~ ooo 
with the freeboard now assigned tramp steamers may be 
perfectly seaworthy, they may in heavy weather prove 
anything but comfortable ships, as the water will often 
gain access to the crew’s quarters and other openings. 

Secondly, our ships are invariably designed and built to 
carry a stipulated deadweight cargo on a fixed free- 
board. If a ship were loaded down largely in excess of 
this stipulated cargo, thereby lessening the freeboard and 
spare buoyancy, there would entehaly be an increased 

ibility of straining and a general unseaworthiness in 
eavy weather. In this matter of freeboard and spare 
buoyancy, no one can be surprised that the Board of 
Trade, meeting with a considerable amount of opposition 
from the shipowning classes, should have arranged with 
Lloyd’s Register to take over the permanent responsi- 
bility of fixing it. 

Thirdly, the comfort and safety of the crew. In an 
ordinary tramp steamer a considerable amount of the 
work of the vessel has to be done on deck, the deck being 
an integral part of the whole ship, and as wide, or nearly 
as wide, as the vessel herself, being in fact one of the 
largest surfaces which a ship offers at any part. The 
whaleback steamer departs from this mode of construc- 
tion in so far as, instead of having a large deck upon 
which to work the vessel, only a small gangway is used 
as a means of communication fore and aft. Therefore, 
instead of being decked, she is built over with easy 
curves, with similar scantlings as the hull of the ship, 
and, while offering no surface to the sea, it is oullielentie 
strong to withstand the buffeting of the waves; also, 
there is no spring or sheer, the vessel being dead straight. 
The vessel is practically built asa tube, while an ordinary 
steamer is built in the shape of a half tube, or, to be more 
accurate, in the shape of a box. You will notice from the 
midship section (page 537) that, as far as the plans here 
shown of whaleback steamers are concerned, they give 
hatches which are intended to be almost continuous, 
running from the forward part of the ship to the fore 
engine-room bulkhead. You will also notice the great 
facility with which cargoes can be trimmed in such 
vessels, as bulk cargoes, like grain and coals, will practi- 
cally settle themselves and fill up the spaces in the course 
of settling, thus saving considerably in the expense of 
stowage. These midship sections have, moreover, the 
iar ge of largely increasing the stability of the 
vessel. If, in the existing type of cargo steamer, the 
cargo is not well stowed, and settles over to one side, 
the apeney to capsize, after the vessel has reached a 
certain angle, increases rapidly. Such, it is apparent 
even to the casual observer, cannot be the case in a vessel 
with midship sections like those shown, and we may 
therefore safely assume that this type gives increased 
stability, and reduces the danger of the cargo shifting to 
a minimum. 

It is not necessary to dwell on the saving in weight of 
materials in the whaleback construction, as this must be 
apparent to all. How far the additional strength derived 
from the shape of these vessels may tend to diminish the 
scantlings is of course a matter between the builders and 
the classification societies; but I have no doubt that, in 
— experience, it will soon be found that whale- 
ack steamers of a given deadweight eapacity may be 
built with considerably lighter scantlings hen the tramp 
steamer of the present day, 

Further consideration must be given to the advantage 
in whaleback steamers to the largely reduced surface on 
which the sea can exert its force. Those gentlemen here 
present, who have been to sea in cargo steamers, will be 
aware what an ar at pan a good tumble home from 
the load line makes in a vessel’s behaviour in bad 
weather. In the whaleback, according to the drawing 
here shown, this principle receives the greatest amount of 
effect, and I understand that the whaleback steamers gene- 
rally are very easy at sea, and that water seldom breaks 
overthem. Asa matter of practicability, in adapting a 
whaleback steamer to the North Atlantic trade, the con- 
struction of these exposed surfaces, together with any 
deck arrangements or superstructures, and the question 
of proper ventilation, will necessitate special study. Such 
superstructures will require to be built much stronger 
than has been found necessary on the American lakes, 
and I doubt if additional strength is not required over 
the deck erections now in our tramp steamers. Further, 
owing to the much [gery length of voyages of sea-going 
vessels as compared with lake steamers, the question of 
ventilation in continued bad weather will have to be a 
matter of consideration ; recent science has, it appears to 
me, placed ample means at the disposal of the shipbuilder 
to satisfactorily so] ve this problem. 

Another feature in a whaleback steamer, which I rather 
admire, is that the engines are invariably placed aft. The 
first cargo steamers built, among which I may cite the 
John Bowes, had their engines placed aft, but it was sub- 
sequently found that the ordinary jet condensing engines 
made it impossible to manipulate the coal supply on long 
voyages without additional expense, or without entirely 
upsetting the trim of the vessel. The engines were con- 
sequently placed amidships, and although since that time 
the triple-expansion engines have come into general use, 
and although the consumption of coal per indicated horse- 
power is only 14 lb. per horse, as compared with 4 1b. in 
the old days, yet we still continue to place the engines 
amidships, although, with the assistance of water ballast 
trimming tanks, there now exists no difficulty in keep- 
ing such a ship in trim during an ordinary voyage. 
Now, the advantages of having the engines placed aft 
are great. d 
First, there is a much shorter main shaft, therefore less 








weight of shafting, tunnel plating, and casings to carry ; 































2 Se 


ses pores 


arene oe ee 


540 


ENGINEERING. 





[APRIL 29, 1892. 








WHALEBACK STEAMERS. 











Fig 6 


a less number of bearings, consequently less first cost, 
and less permanen t expense for lubricating, &c. 

Secondly, by placing the engines amidships, the space 
occupied is far greater than the displacement by the 
weight of machinery and coals. 

Thirdly, by carrying the engines and bunker coals 
amidships—say in a steamer 300 ft. by 40 ft. with a 40 ft. 
engine space, and 20 ft. draught of water—the required 
space for machinery, &c., would displace say 800 tons, 
while the engines and boilers will weigh probably under 
200 tons. and the bunkers, when full, only a further 200 
tons. This means that in each of the holds there is 
carried about 200 tons, when the bunkers are full, and 
when empty about 300 tons, more than the fore and after 
holds actually displace, consequently there is a constant 
hogging strain at each end of the engine space of 200 to 
300 tons. Now, it is in this middle pee of the ship, 
occupied by the engines, where a vessel is best suited to 
carry heavy cargo; and by placing the engines aft, this 
centre part of the vessel is secured for it, and the perma- 
nent strain would not exist, or if it did, it would be only 
in a small degree in comparison. So, as a matter of fact, 
with careful calculation, a ship with the engines aft might 
be built with lighter scantlings, and still have the same 
strength and efficiency ; or, in other words, if built with 
the same scantlings her strength would be greater. 

This, therefore, is another feature which, in my opinion, 
has been appreciated in America ; while we (excepting in 
small boats) continue, in our characteristically conserva- 
tive way, to build cargo boats, and place the engines 
amidships. : X 

There is another point I would like you to look into, 
viz., that by reducing the air surface above water, an 
advantage is gained in speed. The superstructures on 
English cargo steamers occupying, as they generally do, 
the whole width of the ship, offer an enormous surface to 
air resistance, which, in the case of the American whale- 
back steamer, is almost nil. Moreover, the force of the 
seas in rough weather, particularly when steaming head 
to wind, dashing against these superstructures must 
necessarily very much retard the vessel’s progress. 

As compared with vessels of the ordinary cargo- 
carrying type, it appears, therefore, that the principal 
advantages of a whaleback steamer are : 

Firstly, less surplus buoyancy is required ; or, in other 
words, a vessel of a given tonnage will carry more dead- 
weight cargo. : 

Secondly, owing to the shape above the load line, to- 
gether with the circumstance of the engines being placed 
aft, the whaleback is stronger than the ordinary tramp boat, 
presuming, of course, that the scantlings are similar. 

Thirdly, the reduced amount of superstructures gives a 
reduced air and wave resistance. 

On the other hand, there are apparent drawbacks in 
the whaleback steamer; and, unless these are modified 
and intelligently dealt with, their adoption for the carry- 
ing trade on the high seas will present many difficulties. 
Some of these are: — ‘ 

Firstly, in case of injury to the ship’s hull, the reduced 
spare buoyancy would increase in proportion the danger 
of sinking. 

Secondly, the absence of masts and sails, in case of a 
breakdown of the machinery, would be a serious cause of 
helplessness and danger. I may here state that it would 
be practically impossible to have masts in a whaleback 
steamer of the American type, and to work the sails with 
effect at sea from the narrow platform which serves in place 
ofa deck. Therefore, if builb without sails, whaleback 
steamers should be fitted with twin-screws and engines. 

Thirdly, the comfort of the crew would be less than in 
a steamer with a large and comfortable deck, where, in 
fine and moderate weather, the crew can get about to 
work, and, at any rate, breathe the fresh air. As a con- 
sequence, in a whaleback steamer running on the high 
seas, an improvement in the accommodation and a per- 
fect system of ventilation would have to be arranged for 
the crew. None of these drawbacks, however, cffer any 
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serious difficulties, and have already been dealt with by 
several members of this Institution. 

Looking at the whaleback steamer as a type, I venture 
to say it possesses many structural and commercial 
advantages over the ordinary cargo boat, as now built in 
this country. I would like to draw your attention to the 
fact that the low rates of freights which are paid on the 
American lakes, taken together with the higher wages 
of the crew, conclusively prove that the vessels do their 
work very economically, carrying large cargoes at fair 
speeds and on a low consumption. 

The introduction of a similar type of vessel for the 
general oversea carrying trade seems, therefore, merely a 
matter of time. I would here mention that in the Cas- 
pian Sea petroleum tank steamers were employed as long 
as twelve to fifteen years ago, while their adoption for 
ocean traffic is of recent date. It is therefore possible 
that, in a like manner, we may take the whaleback from 
the American lakes. 

Our American cousins possess undoubtedly a good deal 
of originality and great ingenuity in shipbuilding, which 
fact is evinced by their splendid river steamers, although 
I am informed that the invention of the whaleback 
steamer has to be credited to a Scotchman, Captain 
McDougall. It has, however, been readily adopted on the 
American lakes, showing the enterprising spirit of the 
Americans, and their appreciation of economical means 
of transport. As lake steamers for cargo-carrying pur- 
poses, they appear to have come very close to perfection, 
and I venture to confidently look forward to the time 
when the American lake type of whaleback steamer, im- 
proved and made efficient for oversea carrying, will become 
the great cargo boat of our country. 

At the present time there is practically no difference in 
the type of design of a cargo boat and a passenger 
steamer ; the former, though generally slower, can easil 
be converted to do the work of the latter. Still the wor 
required from the one so materially differs from the other 
that we may anticipate, with the whaleback type of 
steamer, to see their external distinctions more apparent. 

It had been my intention, when tg | this paper, to 
have submitted drawings of my own to illustrate to you 
my ideas of what a whaleback steamer should be for 
safely navigating the high seas, but, finding others were 
in the field at the same time, and whose drawings had been 
made public, and their ideas so parallel with my own, I 
comabated I could not do better than show you the ex- 
cellent drawings and designs of my friends, Messrs. 
Oswald and Doxford. I have then to thank, and commend 
to your thanks, Mr. T. R. Oswald of Milford, for the two 
midship cross-sections, Figs. 4 and 5, showing a cargo 
boat and a petroleum tank steamer, also a drawing, Figs. 
6 and 7, showing section and deck plan. 

T have likewise to thank and to commend to your thanks 
Messrs. Doxford, for the drawings, Figs. 1 to 3, page 537. 
The following are the particulars of this steamer: Total 
capacity for grain, 210,932 cubic feet; total capacity for 
bunkers (per t, with high tank), 400 tons at 45 cubic 
feet; total capacity, water ballast, 1167 tons; gross 
tonnage (about), 2850 tons; net tonnage (about), 1820 tons, 

I might mention that the question of discharging 
whaleback steamers with continuous hatches has, I under- 
stand, been dealt with by Mr. Joseph Temperley, who 
we pry to run a continuous shaft some 10 ft. above the 

evel of the hatches, worked by an auxiliary engine in 
the engine-room. r. George B. Hunter, of Wallsend, 
has also made designs for a similar purpose. 








THE TRADE RELATIONS OF ENGLAND 
AND AMERICA.* 
By Mr. Rosert 8S. McCormick. 
(Continued from page 450.) 
WE can now pass on to the more practical part of my 
subject—especially practical at this time, as it involves the 
* Read before the Society of Arts. = 7 
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question which your manufacturers and merchants have 
to decide without further delay—‘‘ How large and how 
representative shall the exhibits of British and Irish 
industry be at the forthcoming Columbian Exposition ?” 
The British colonies, while slow at first, are now putting 
forth every effort to secure such a representation of their 
products, natural and manufactured, as has never been 
made before. I therefore leave them out in formulating 
the above query. 

The future trade relations between Great Britain and 
the United States is the subject with which I have directly 
to deal. Considering the present trade relations, not- 
withstanding our new customs tariff, it is a matter of 
constant surprise to me that your manufacturers, without 
regard to their being directly, and in that sense personally, 
interested in the trade with the United States on account 
of exporting their own gages thither, have not vied 
with each other, not only in themselves becoming exhi- 
bitors, but in co-operating in every way with your 
Council, appointed the Royal Commission, to take care 
of the interests of Great Britain and Ireland at the forth- 
coming Exposition. It is to the interest of every one of 
your manufacturers, even those who export no part of 
their product to the United States, that no question be 
left in the mind of the visitor at Chicago in 1893—whether 
he come from one of your own colonies or from South 
America; from Canada on the north to Cape Horn on 
the south; from India, from tradition in the east, to Aus- 
tralia in the west ; that no question be left in the mind of 
the vistor at Chicago in 1893, as above said, as to the place 
which you hold and have held so long in the commercial 
world, which place will be indicated to thousands of those 
visitors by the comparison which they will make between 
the British section and the German, or the French, or 
the American section, and by American I mean the 
United States. From all over the world will come the 
shrewdest merchants of every nation, not for pleasure 
only, but also, yes mainly, to see whether or not they can 
purchase in the United States or Germany perchance, 
the articles which they do not produce themselves, to 
better advantage than from countries which have hitherto 
benefited from their patronage, England prominently. 

Before entering upon the discussion of my subject I 
must first repeat the statement which I made from this 
platform on the evening of December 11 last; that the 


Comparative Statement of the Exports of Great Britain 
and Ireland for the Years 1890 and 1891, to the 
Countries which Rank as her Twelve Best Customers. 











vanes. | 1890. 1891. | Increase. | Decrease. 
£ & £ £ 
United States ..| 82,068,128 | 27,544,720 ae 4,523,408 
Germany .._..| 19,293,626 | 18,859,544 |  °. 434,082 
France ©... «;| 16,607,927 | 16,480,548 |<. 137,385 
‘urkis! omi-| 
nions .. ..| 10,324,374 | 10,518,324 | 193,950 
Holland :; :. 10,121,160 9,439,910; 681,250 
Brazil <. :.| 7,458,628 | 2,288,534 | 899,906 
Belgium ::| 7,688,712 | 7,853,839 284,873 
Italy .. ..| 7,757,862 | 6,208,437 1,464,425 
“yo 6,608,982 | 6,455,776 3,206 
ong-Kong y , “is 153, 
Russia Cubitnatsg! 5,751,601 | 5,413,093| |. 338,508 
pain neluding)| 
Canary Islands) 5,466,045 | 5,431,820| 34,225 
Argentine Repub-| 
ya beer 
tlantic coast of} 
Patagonia) ..| 8,416,112 | 4,240,602; 4,175,510 
Total ++) 187,478,157 126,270,141 | 1,028,856 | 12,226,872 














United States is by far your best customer, and here give 
you the list of your twelve best customers placed before 
ce on that occasion. So far is the United States in the 
ead, that in racing parlance, appropriate not only to this 
country, but also to this occasion for reasons which will 
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YVartves oF Principat ARTICLES OF EXPORT FROM THE UNITED KINGDOM TO THE UNITED STATES FOR THE 





QUARTER ENDED DECEMBER 31, 1891. 








ee een ary Sack rT fs 
Articles. | 1891. 1890. | Increase. | Decrease. | Increase. Decrease. 
: 
dols. dols. | dols. dols. | & } £ 
Animals .. ee ee es P on 95,073.32 120,668.63 « 25,593.31 ee | 5.119 
Antimony... ee ee ee ee . 68,575.25 | 
Artificial flowers.. ee i" ‘ 85,241.19 
Bags and bagging ee . 104,744.17 
Beer, ale, and stout .. 2 490,217.89 438,364.88 51,853.01 10,370 
Blacking .. <a a 2,615.13 
Books as + ° 677,079.49 | 471,815.24 205,264.25 41,053 
Bricks and tiles .. . e 98,409.40 | | 
Bristles ..  .. tL oT, agtr2o.04 | | 
Brushes, tooth and hair . ‘ P 21,699.17 | 1 
Burlaps .. ee ee ° “ ..: 1,862,706.90 | 1,290,778.31 571,928.59 ee 114,385 
Buttons .. 6 oe os ° ° - 15,029.52 2,422.95 12,606.57 ee 2,521 
Card clothing .. oe oe ee ee F 46,974.13 49,885.19 ee 2,911.06 . 582 
Carpets... oe ee ° ‘ . « 150,275.22 166,439.64 ee 16,154.42 e 3,231 
Cement Rens cern, <wlae  *4 : ..| 284,441.83 371,826.31 “a | 87,884.48 : 17,477 
Chalk aa fe ee oe - F ae 18,401.16 
China clay ve ee e - 95,486.74 90,370.81 5,115.93 ots 1,023 
Clocks and watches me : 11,271.13 
Coaland coke .. me <a “a ‘ r 309,286.01 210,777.40 98,508.61 a 19,701 
Cocoa and chocolate ( ; a 7 47,003.76 53,049.46 aa 6,045.7 ‘aa 1,209 
Coffee ee ee “e ate ‘| re 4 75,491.21 17,882.86 57,608.35 | on 11,521 
Colours, paints, and varnishes P ee ‘4 202,387.73 129,566.95 72,820,78 aa 14,564 
Confectionery .. pe ie i as .-| 18,180.35 
GU wn ne. es » ee ee| 288,418.47 
Cotton manufactures .. é ne -.| 2,245,893.53 | 2,114,960.69 130,932.84 | oa 26,186 
Cutlery .. ° ° a ‘ 205,909.83 139,907.98 66,001.85 oe 13,200 | 
Cycles we fs ° aa ‘ 66,711.29 ‘ea wa os << | 
Drugs and chemicals : a -.| 3,693,759.27 | 3,010,€83.70 683,075.57 136,615 | 
Elastic .. ' “ ‘ 84,736.56 | 
Emery... ee ae a 6,315.14 
Feathers .. oe faa : 91,936.41 256,599.37 164,€62.96 32,932 
Fish ee re ce ee < 210,970.28 
Floorcloth ze es ne ar eel 30,026.31 18,151.74 11,874.57 | “a 2,375 
Fruits, nuts, and vegetables .. ae ..| 491,527.80 738,503.66 oe 246,975.86 ae 49,395 
Fuller’searth .. #e és a ‘ 19,435.89 
Furniture .. xa oa aa ee we 41,294.07 
Glass, china, and earthenware * ee .-| 1,232,778.32 | 1,071,436.66 161,341.66 te 32,268 
Gloves, hosiery, &c. . ae . ae ‘ 182,129.47 186,877.86 ee 4,748.39 os 949 
Glue and gelatine ve ae ? ae 82,100.82 
Grease ee ee ee “a ° ne 67,937.52 
Gums es sé aa on ° ee 70,785.21 
Hair—cow, calf, &c.  .. « ° =e 59,222.72 97,276.05 “a 88,053.33 «e 7,610 
Hardware.. ee ee we . Pe 386,543.21 313,053.02 73,490.19 ee 14,698 
Hats “ we ee a a 24,917.69 
Hemp, flax, and tow* .. oe es --| 1,128,367.71 | 1,172,751.39 44,383.68 8,876 
Indigo ee wa “a a a dal 28,760.00 
Ivory oe os ° } 35,465.01 
Jute ee F +“ : ae 24,118.97 33,251.45 9,132.48 1,826 
Laces a +“ ae “f ‘ --| 937,561.46 | 1,052,540.92 114,979.46 pee 22,996 
Leather .. we “ + . ..| 235,770.59 454,710.43 an 218,939,84 ee 43,788 
Linens - oe aa ee F < | 2,647,394.56 | 2,547,786.83 99,607.73 ‘ea 19,921 
Linseed .. re es “e on - 
Machinery ws ee ee ° “se 706,438.98 609,549.98 96,889.00 19,378 
Matches .. as rc ue “a ae a 4,250.17 | 
Metals—iron and steel and manufactures 1,246,537.91 | 1,627,899.42 “ 381,361.51 ee 76,272 
Metale—other a ae o ee «.-| 154,000.77 
Mustard .. ae a 48,430.01 | 
ka ze : 84,348.69 
Ores, iron, &c. .. ee oe ps 168,356.25 | 
Paper and paper hangings 4 100,099.72 
Paper stock ae aa --| 468,117.94 439,940.84 28,177.10 5,635 | 
Perfumery we ae . f 17,001.60 | i 
Pitch andtar .. ce 105,695.41 
Plumbago.. .. .. san) oe 1,505.05 | 
Precious stones .. ee 2 591,215.07 364,440.59 226,774.48 ay | 45,355 
Preserves, pickles, &c... ie ae a 155,295.03 261,078.13 pm 105,783.20 wi | 21,156 
Provisions, cheese, bacon, &c, ‘ 43,698.20 
Quicksilver a es ee F 320,361.40 
Rice we cr ee 7 78,440.85 
Rope ee a r - 12,062.88 
Rubber, raw. “se ee ee --| 674,736.68 344,688.56 330,048.42 66,009 
Rubber—clothing and manufactures <s 41,985.90 
Saddlery .. ee es ee ee P 52,471.62 66,396.€2 13,925.20 2,785 
Salt.. ee ee oo oe oe 193,290.17 
Sausage casings .. - “e aa : 49,103.14 1,677.€5 47,425.49 9,485 
Scientific and optical instruments .. ‘ 22,289.61 
Seeds, plants, &c. ee oe o - 122,869.47 233,463.26 110,593.79 22,118 
Shellac... es rae F 21,250.15 { 
Shells ‘ F 110,107.91 
Silks ° P 216,926.16 813,572.64 96 646.48 19,329 
Soaps aS . ° 64,330.10 
Skins, furs, &. ue ‘ «| 1,952,797.54 | 2,585,838.73 583,041.19 116,608 
Spices x io oe on os e 116,607.57 | 152,876.80 36,369.23 7,274 
Sponges .. ae a a . 9,750.15 
Stationery. . ae “ a , 102,314.19 48,265.76 54,048.43 10,809 
Sticks and canes.. oF 7 27,213.15 
Straw plait and braids .. os P 212,107.03 
Straw manufactures .. ‘a F ‘i 1,210.60 | 
Stuff goods os ee ° ° --| 1,111,133.18 1,089,190.58 21,942.60 ee | 4,388 
Stone, marble, granite, &c. : = ‘ 92,081.19 | | 
Sugar «e ee an ae . P 20,118.21 
Tea.. an 26 oe oo ° oe f 825,750.31 99,368.70 726,881.61 145,276 
Threadt .. “ ee te . “ 114,403. 26 813,536.68 
aR ie oe oe ee ee ee ‘ 401,316.12 376,559.95 24,756.17 4,951 
Tinplate .. 3... ws ew we wes we | 2,834,026.58 | 6,947,195.24 a 4,113,168.66 as 822,633 
Tobacco and cigarettes ‘‘ oe 2 r 52,232.14 | 
Unions ee oe oe “ e 129,891.39 542,762.62 412,871.23 ee 82,574 
Wearing apparel + ay 27,361.14 | 62,605.95 ye 85,244.81 a | 7,089 
Wines and spirits ee e oo 152,952.35 131,495.65 21,456.70 aa 4,291 
Lo ee ree oo we). ESBS | | 
Wool and camel and goat hair | 1,763,197.72 | 1,867,227.98 ad 104,030.26 ie 20,806 
Woollen and worsted goods .. .-| 2,358,709.83 | 1,764,733.88 593,975.45 as 118,795 | 
Works of art .. ee ee 71,726.61 | 202,487.06 oe 130,760.45 aia 26,162 
arn af ei ia wa ze a 4 489,131.93 | | 
Allother articles. .. - ve! 4,284,695.63 | 6,521,436.66 2,236,741.08 es | 447,348 
| comedians | oes 
sensei —" Balance _ ..,1,767,020.99 | Balance .. 353,404 
} } 






































* Included in ‘‘ All other Articles” in 1891. 
Decrease in exports tin plates, quarter ending December 31, 1891 
oi total exports, quarter ending December 31, 1891 .. 





+ Yarn and thread were included under one total in 1890. 


Showing increase in articles other than tin plates.. 


be clear to you, there is not a good second in the field; | furnish you, it may lead some of your manufacturers now 
for the United States buys from you 50 per cent. more | 
than Germany, your second best customer. This is a| 
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matter which some of you will doubtless remember. 


r 469,229, 
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4,113,162 dols. 
1,767,021 ,, 


2,346,148 ,, 


hesitating about being exhibitors at Chicago in 1893, to 
lose no more time in making a worthy display in order 
that they may have a “‘ place”—again resorting to racing 

I append the Table for examination at your leisure. | parlance—in the contest which will be concentrated, for 
Coupled with otber similar statements with which I will! the time being, at the World’s Columbian Exposition. 


In measuring the benefits derived from exports, you—and 
especially the British manufacturer who has no direct 
interest in exports to the United States—must bring 
yourselves to appreciate the fact that in whatever pro- 
portion the United States is a customer for any given 
article, they help in like proportion to support the indus- 
tries whicn find no market in the United States, but are 
dependent upon the cotton manufacturer, for example, 
who does; the engineers and machinery builders; the 
owners of your coal mines and the miners who work 
them ; your railway companies, which transport the raw 
material and the finished product to and from the mill ; 
your steamship companies, which have a monopoly 
aided by our tariff, in the transportation of raw material 
from and peennes product to the United States; and 
even your landowners. 

To show over what a wide range of industries your 
exports to the United States are spread—ramifying in 
their benefits through other industries as above indicated 
—and how distributed between the manufacturing centres 
of Great Britain and Ireland, I here insert a list of 105 
principal articles which you supply us, and the values of 
the amounts sent in the years 1890 and 1891, with the 
increase or decrease. 

These go in varying quantities from Belfast, Birming- 
ham, Bradford, Bristol, Cardiff, Cork, Dublin, Dundee, 
Dunfermline, Falmouth, Glasgow, Huddersfield, Hull, 
Leeds, Leith, Liverpool, London, Manchester, New- 
castle, Nottingham, Plymouth, Sheffield, Southampton, 
and Tunstall. 

This list develops the fact that the manufacturers who 
have the largest share in the trade with the country 
which is your best customer, are the ones who have com- 
plained the most bitterly about our recent tariff legisla- 
tion. On the real effect of this legislation I shall have 
something to say later on, as it, of course, bears upon 
the question we are dealing with. Owing to my having 
been called on to read this paper now instead of a fort- 
night later, the returns for 1891 are not accessible, and, 
therefore, the list is for the last quarter of 1891. I see 
from this list that drugs and chemicals are the largest in 
amount. Woollen and worsted goods, with the addition 
of stuff goods, which are a mixture of woollen, take 
second place with a total of approximately 700,000/., with 
an increase over 1890 of about 125,000/.; next comes tin 

lates, and after this linens, with cotton following close 

hind ; after that iron and steel manufactures, and 
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then glass, china, and earthenware, of which I 


am glad to know that a firm well known to you all, 
and bearing a name with which the rolls of this 
Society are honoured and known in America as well as 
England, is going to make a splendid exhibit at Chicago 
in 1893. I must read to you here the increase and decrease 
in the twelve articles largest in amount on the above list 
of exports, and then pass on to the point they naturally 








bring me to—the effect of our present tariff upon the pre- 
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sent trade relations of the United Kingdom and the 
United States. 

Looking over the above list, and seeing that at or near 
the top are the manufacturers who have grumbled the 
most about our new tariff, I am reminded of what an Irish 
or an English friend—perhaps your secretary—I hope he 
will not shirk it if I say it was he—at least in so far as it 
pertains to Englishmen—told me, as a proverb all over 
the United Kingdom, ‘‘ That an Irishman was never at 
peace except when he was in a fight; an Englishman 
never happy except when he was grumbling; and a 

tchman never at home except when he was abroad.” 
I mention the Irishman and the Scotchman, with both 
of which I am allied by blood, as I do not wish to slight 
my own kinsmen. It must be concluded, then, that your 
cotton and woollen manufacturers are happy, and they 
have reason to be, as have all of your manufacturers, at 
the results so far of the McKinley tariff. Let us see what 
these results have been, and how far and in what direction 
the variations in your trade are due to the tariff. Todo 
this we must first compare the exports of the United 
Kingdom to the United States for last year with 1890, on 
October 6 of which year the new tariff went into effect— 
being in effect practically for the last quarter of that year. 

Then, or secondly, we must examine into other causes 
which were actively at work to bring about a shrinkage 
in your trade, not only with the United States, but with 
every part of the oll, before the tariff went into effect, 
and entirely independent of it, and culminating after. 

Next, or in the third place, we must examine into the 
conditions of trade generally preceding the great Baring 
failure, and ask in how far these conditions would have 
operated to prevent any increase in 1890 over 1889, if they 
did not actually work a decrease, without the stimulus of 
profit growing out of the advance in prices resulting from 
the tariff. 

In the fourth place we must compare the decrease in 
your exports to the United States with the corresponding 
decrease to other nations of such rank in commercial im- 
portance in their relations with you as to be worthy of 
special mention. 

In the fifth place we must ask what natural causes are 
at work, aside from the tariff, which may be called arti- 
ficial, to check for a time, if temporary, your exports to the 
United States, or if permanent, to ultimately bring about 
a steady decrease in them, or in some of them, to be re- 
placed perhaps by something else. And then you must 
ask yourselves how far disagreement between labour and 
capital has operated, and will operate to further compli- 
cate the question, and then if you will allow me to add to 
the puzzle, one query for your textile manufacturers of 
Manchester and Bradford especially, how much of the 
loss in their trade is due to change in styles, fickle as the 
wind, which they themselves are moving too much ina 
groove to anticipate. Upon the two last I shall have 
nothing to say. 

I find support for the line I have chosen in the above 
questions, and the causes for declining trade, which 
many of your manufacturers at least have refused to con- 
sider, in a daily paper of recognised standing.. ‘‘ During 
the last few years,” says the St. James’s Gazette of the 
1st instant, ‘‘the country has passed through a serious 
crisis, The contraction of trade, due in a large measure 
to over-production and over-speculation, the collapse of 
two great financial houses, the hostile tariffs ”—note the 
characterisation ‘* hostile”—in America and elsewhere, 
and thelabour troubles have had “far less effect than 
could have been anticipated,” the reason given being of 
a character with which we have nothing to do. 

Now for our questions seriatim. 

The exports from the United Kingdom to the United 
States in 1890, as shown by the tabular statement above 
given, amounted in value to 32,068,128/. out of a total of 
exports of 176,160,202/., the United States taking 18} per 
cent. of the total, while in 1891 your exports to the 
United States amounted to the value of 27,544,720/. out 
of a total of 161,305,487/., the United States taking 17 per 
cent. of the total ; a loss of 1} percent. But an artificial 
stimulant had been administered in 1890 in the shape of 
the tariff proclaimed as coming, and inducing heavy 
buying in anticipation thereof. In the first quarter of 
1890, as compared with 1889, there had been a falling off 
in the exports to the United States to the amount of 
566,302/., followed by a reaction which, considering other 
concurrent incidents, could not have been expected with- 
out the stimulant above alluded to. Under its powerful 
influence the second and third quarters of 1890 showed an 
increase over 1889 of 2,600,801/. The whole of this in- 
crease is considered by those in the most favourable posi- 
tion to judge of the causes which produced it, to be due 
to purchases made in anticipation of the advance in 
prices growing out of the new tariff. The whole amount 
of this increase, to properly compare the two years there- 
fore, should be deducted from the total of 1890 and added 
to that of 1891, the result of which would be that your 
exports in the former year (1890) would show a total of 
29, 467,327/., and of the latter (1891) a total of 30,145,621/., 

sroviding that other concurrent eents above alluded to 
had not intervened to check your trade with us, and had 
our merchants purchased as freely in the ordinary course 
of trade without the stimulus of speculative profit. 


(To be continued.) 





ConsutaR Reports: A Correction.—In an article 
on ‘ British and Foreign Trade Development,” published 
in our issue of April 15, it was stated that consular 
‘‘reports only find their way into the hands of the public 
six months after receipt at the Foreign Office.” We have 
since learned that this statement is ineorrect, and that 
for some years past the reports have been issued with all 
possible despatch. We have pleasure in giving publicity 
to this correction. 





| conveniently serve the purpose just described, only if the 
THE ADMIRALTY EXPERIMENTS ON | comparison’bas to be made between forms possessing the 
MODELS. same length constant and the same draught constant. 


On Some Additional Features in the ‘* Constant” Notation But such comparisons have often to be made between 


Used at the Admiralty Experiment Works.* 
By Mr. R. E. Froupr, Associate Member of Council. 


1. In my paper read before this Institution in 1888, it | Fic. 1 
was explained that at the Admiralty Experiment Works | scious 
the forms of the models tried, as placed on record in | 
systematic juxtaposition with the results of the experi- | 
ments on them, are indicated by certain tabulated par- | 
ticulars, and certain (few) characteristic curves or lines, | 
termed ‘‘ Elements of Form.”+ It was further explained | 
that these tabulated particulars, and the ordinates of 
these lines, denote, not absolute linear dimensions of hull |" 
in any conventional units, but the ratios of those dimen- | forms (1) differing both in length constant and draught 
sions to acertain linear unit U—namely, the length of the | constant, (2) differing in prismatic co-efficient, yet in such 
side of a cube having content equal to the displacement.} | @ Way as to have curves of cross-section area pd reer od 
In the same way, surface areas (as, ¢.g., section areas or | identical in character except just near the ends,* the 
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skin area) are expressed by the ratio of those areas to U2 | difference in prismatic co-efticient being obtained by 
—namely, the area of one surface of the same cube.} | simply terminating the curve more abruptly at one or 
The values of these ratios, which will here be described | both ends, in the fuller form of the two (Fig. 1). 
as dimension ‘‘ constants,” or area ‘‘constants,” may be| 4. For convenience in effecting these two kinds of com- 
equally correctly, and perhaps more intelligibly, described | parison respectively, I have introduced two kinds of 
as absolute dimensions or areas for a model of the form curves of cross-section area constants. In these the 
in question, made on such a scale as to have exactly one ordinates represent cross-section area constants, and the 
cubic unit of displacement. me ‘ abscissee longitudinal-interval constants, for the form in 

An important use of these ‘‘ Elements of Form” is to question, brought (in imagination), by alteration of longi- 
serve for ready comparison between the form of any pro-| tudinal and transverse scales (1) to a standard length 
sey new design and the forms of models which have | constant=10.0, (2) to a standard largest section area con- 
_ = i. in ae by _ —— to base a pre- | stant=0.2, 

iction of the resistance of the former upon the results of | [These two curves become i i i i 
“ a on ane toa. we atten 5.] pihnenecaaiiem eid seanenaae 

, 2. The comparison which is most instructive for predic-| 5. A specimen of the complete diagram of ‘‘ Elements 
tion of resistance at high, or moderately high, speeds, is | of eon” a0 now used, aaaiving these two curves, is 
a Fanci a curves of cross-section area| given in Fig. 2. : 

or “curve of displacement,” as it is sometimes called). | 6. Diagrams illustrating the use of both kinds of cross- 
—_ carve, in the “ Elements rd Bese," as described in ae area curves, for Scagualonns between designs for 

paper, is represen what is there termed | ships of different dimensi i i 

the ‘‘mean water line,” the ordinates to which are the he 3 and 4. a a 
cross-section area constants, divided by the mean draught 
constant. Siemens IN THE Unirep Statrs.—Messrs. Siemens and 


3. This mean waterline, which, as formin t of i i i 
"Bicaneute of Pou,” sanous & terpean of pagent - = _— established a branch in the United States 





* Paper read before the Institution of Naval Architects. | _* Curves of cross-section ° ical i pote 
7 os 6 Z on area, identical in character 
a rere _ Arch., vol, xxix., p. 304, sec. 19. Senet the length, imply identical prismatic co- 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 
ts not illustrated. 


Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. ; 
Cc cifications may be obtained at 38, Cursitor-street, 
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STEAM ENGINES AND BOILERS. 


8095. W. Brock, Dumbarton, and J. Weir, Cath- 
cart, Renfrew, Scotland. Marine Steam es. 
(8d. 20 Figs.] May 12, 1891.—This invention relates to marine 
steam engines which work with two or more stages of expansion, 
and the object is to obtain greater relative efficiency and economy 
of fuel when the engine is used considera)ly below its full power. 
An additional cylinder C is placed above the low-pressure cylinder 
C3, The piston-rod B and valve-rod R' for the added cylinder 


the abstract, unless the 
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are provided with couplings which can be disconnected when 
that cylinder is to be inoperative. The steam pipe com- 
municates with a valve box D having in it a valve E which, when 
open, admits steam by a passage into the first stage valve 
casing V1, whilst a second valve F, when open. allows steam from 
the valve box D to pass bya pipe F' to the valve casing V of the 
cylinder C, the exhaust from which takes place through a pipe 
G1 and valve G, into the passage leading into the valve casing 
Vi. (Accepted March 16, 1892). 


8319. J. Rigg, London. High and Low-Pressure 
Packings. (8d. 1 Fig.) May 14, 1891.—This invention relates 
toa packing which, while suited to both high and _low pressures, 
causes but little friction, and is capable of being adjusted to com- 
pensa‘e for wear and tear. The packing A? consists of a circular 
collar a having on one side a central hollow projection whose 
central diameter at x is smaller than that of the collar at y. The 
diameter of the spindle is somewhat larger than the diameter z, 
the other part within the collar @ being also larger to prevent the 
undue expansion of the packing at its base when the cap Alis 
screwed further on to the body A from jamming the spindle. 
The outer surface of the projection is tapered, and fits into a 
correspondingly shaped seating G, which fits against a shoulder 
in the casing, and is formed so that the pressure of the liquid 
will act upon the thin end of the projection, and keep it tight 
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around the spindle B. The cup packiog C is tapered at its in- 
terior at c to correspond with the collar Bl, and its rim at clis 
reduced-to a thin edge so as to give it elasticity at that part 
against which the pressure is allowed to act. A second cup pack- 
ing Cl is held against the flange D? by a collar B4 and nut BS 
which is secured on the rear end of the spindle B, and between 
which and the collar is a washer, so that if the spindle is rotated, 
the nut B® will revolve with it, and not be screwed further off or 
on the spindle so as to loosen or jam the packings C, Cl, each of 
which has one of the external corners removed at c® in order to 
prevent it being jammed against the casing by any undue ex- 
pansion of the part immediately between the collar B! or sleeve 
B4, and the adjacent flange D! or D2, and also to reduce the bear- 
ing surfaces c4 of the packing to the required limits. (Accepted 
March 23, 1892). 

.G. on, Errol, Perth, and C. J. Findlay, 
2 4 ue of aly Figs.) May 16, 1891.— 
and its object is 


8429 
Glasgow. Steam Boilers. (8d. f 
Tnis invention relates to portable steam boilers, 


Fig i Fig.2 
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to construct them so as to admit of their being transported in 
several parts. The barrel B is attached to the firebox by an 


presenting a flat flange to make a joint against the back vertical 
plate A of the firebox, and when the boiler is put together, the 
ring Ris fixed to the plate by screw bolts. The smokebox S 
fits upon an enlargement formed on the plate C at that end of 
the barrel; the tubes T being also fixed in the end plate C with 
their front ends detached from the firebox tube-plate D. (Accepted 
March 23, 1892). 


ELECTRICAL APPARATUS. 
837: 


8 H. South, London. Resistances for Electric 
Current Circuits. (8d. 7 Figs.) May 15, 1891.—This in- 
vention has reference to resistances which are introduced into 
electric current circuits for modifying the strength of the cur- 
rent, and is applied by introducing a resisting portion of the 
circuit into a closed receptacle containing a certain amount 








of mercury. The closed receptacle @ is made of glass, porcelain, 
or other material, and has sealed into it a stout carbon resistance 
b entirely covered by mercury c. It is hung upon trunnions d 
placed in bearings and ,adapted to be readily moved therein, and 
the resistance b being entirely covered by the mercury c, the re- 
sistance is short-circuited and the lamps will give their maximum 
amount of light. (Accepted March 23, 1892). 


GUNS, &c. 


6008. T. B. Burns, Camelford, Cornwall. Rifle 
Zaupete. (8d. 11 Figs.) April 8, 1891.—This invention relates 
. a + 





i g and operating rifle targets 
which are brought across the range of fire and med oan 
by turning upon a hinge at one corner. Upon the foundation A 
is secured the target B by means of the hinge C, and so that it may 
be firmly held, upright posts and cross-stays carrying the quad- 
rant rail K, are provided. As the target travels outward into the 
range of fire, the grooved pulley G in approaching the end of its 
course upon the quadrant rail F, enters a part where the rail is 
made double by the addition a piece H, and is engaged by its 
flanges at opposite sides of its centre, and thus the target is 
securely held at this point as well as at the corner at which the 
hinge C is attached. Grooved blocks J, J}, into which the under 
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part of the target frame seats itself as the target drops into the 
firing position, are employed as a further means of steadying it. 
A lever K is provided to bring the target in under cover of 
the mantlet, and in order to bring it to rest gently and assist the 
operator, when lifting it, to put it out from the mantlet again, 
there is a loop of cord which has a weight at one end and into 
which the target drops, a friction roller N being provided at the 
point of contact. The signals for indicating the approximate 
value of bits are fitted in a frame forming a vertical pest, 
having dividing bars between each signal-rod. A screw pin 
asses through all the signal-rods and the intervening division 
ars, and has a nut thereon to enable the desired pressure to 
bear upon washers placed between every rod and division bar to 
keep 92), signals rigid in any desired position. (Accepted March 
23, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


8193. W. Booth, Rodley, Leeds. Friction Clutch or 
Coupling. (8d. 4 figs.) May 13, 1891.—This invention refers 
to clutches in which the motion is transferred by friction between 
two revolving surfaces being brought into contact by moving apart 
the two halves of one of the surfaces. When the slipper ¢ is moved 
in the direction of the arrow the wedges g' enter between the frio- 
tion rollers i! and push the two halves of the disc j' apart until 
the circumferential sides of the latter come into contact with and 
bite against the circumference of the cylindrical recess of the 
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bevel wheel cl, and rotate it together with the wheel d and shaft a. 
If the slipper e is moved in the —_ direction, springs, as 
the wedges are withdrawn, draw the two halves of the disc j' 
towards each other and away out of contact with the circumfe- 
rence, throwing the wheel c' out of gear with the shaft b. If 
the slipper be moved far enough in this direction the wedges g 
on the opposite side force out the half-discs j into contact with 
the circumference h and thereby communicate the motion of the 
shaft b to the wheel c, and drive the wheel d and the shaft a in 
the opposite direction. (Accepted March 23, 1892). 


RAILWAY APPLIANCES. 


8102. J. A. F. Aspinall and H. A. Hoy, Horwich, 
Lancaster. Arrangements by which a Passing 
Locomotive will Cause a Current of Electricity to 
be Transmitted for Actuating 8 4 (8d. 4 


Figs.) May 12, 1891.—This invention relates to an arrangement 


asignal. Midway between the two ends of the deflection bar A is 
a clip C, similar to the clips B and — the box ¢ of the 

tact arrang t, the adjusting screw D, which is on the 
deflection bar A. The box e is formed with a vertical hole in 
it contracted at its upper part by a midfeather through which 
the head of a screw e2 passes, having on its upper end a nut e® be- 
tween which and the screw and the metal of the part ¢ there is vul- 
canite material. Through the centre of e? is another screw e* be- 
tween the head of which and the nut e? the end of the electric con- 
ducting wire is pinched ; this wire being covered with insulating- 








material and passing down a hole in the part ¢ and then to the 
apparatus which is to be acted on by the electric current. There 
are slots in the tubular adjusting screw D through which passes 
a pin secured in a hole in a sliding pin, and preventing the 
latter from being pushed too far out of the tubular adjustin 
screw by the spring, but allowing it to be pushed in when the en 
of the binding screw e+ comes in contact with the end of the 
sliding pin, when a current of electricity will pass from the 
battery through the conducting wire to the apparatus which is 
to receive it, and by way of the rails, and earth back to the 
battery. (Accepted March 23, 1892), 


7236. O. Morris, Horwich, Lancaster. Tyres for 
Railway Vehicles. (8d. 3 Figs.) April 27, 1891.—The 
object of this invention is to effect both the becking and the 
rolling operations in one machine and in one heat, thus reducing 
the time and cost of manufacture. The finishing rolls 1 and 2 
are fixed respectively on axles 3 and 4 mounted in frames; the 
axle 3 being capable of movement away from 4 to admit a ring 
between them. In order that the roll2 can be used alternately 
with the grooves 5 and 54 to prevent overheating of the grooved 
parts of the roll 1, the axle 4 is movable endways. The roll 2 has 
a recess 6, the formation of which and the grooves 5, 6¢ is such 
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as to impart the desired finished shape to a tyre passed through 
and between them. The becking rolls7 and 9 are secured upon 
the axles 3 and 4, and are formed with grooves 8 and 10, the 
bottoms of which roughly approximate in cross-section to the 
outer and inner periphery respectively of the finished tyre; a 
recess extending below the general surface of the bottoms of the 
grooves 8 and 10 for the purpose of enabling the becking rolls to 
obtain a firm grip of the rough tyre passed between them. The 
metal ingot after being forged to ring shape, is, without reheating, 
passed first between the becking and then the finishing rolls 1 and 
2, by which the tyre is rolled to the desired shape. (Accepted 
March 16, 1892). 


4037. BR. Bowmann, Cramlington, Northumber- 
land, and W. H. Telford, Durham. Lubricating 
Tub-Axles and the like. (8d. 5 Figs.) March 6, 1891.— 
This invention relates to: means for lubricating tub-axles, &o. 
The lubricant receptacle a is constructed of a sufficient height to 
cause a natural gravitation of the contents,towards the outlet, and 
has eae al, a? leading from it to the cylinders a3, a4, which are 
provided with pistons having hollow rods terminating in greasing 
outlets at the crowns of the bows a7; each cylinder having ports 
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communicating between the reservoir and greasing outlet. Springs 
8 fitted between the tops of the cylinders, and the stops on the 
hollow piston-rods, serve to keep the bows in the requisite 
elevated position so that the tub-axles may strike and depress 
them in passing over and depress the pistons with the 
cylinders, whereby a certain quantity of the lubricant is 
ejected from the hollow rods and finds egress at the orifices a§ at 
the moment when the axle journal is passing thereover. (Accepted 
March 9, 1892). 


6190. R. B. Harper, London. Block Si ng on 
Rail (8d. 4 Figs.) April 10, 1891.—This invention has 
reference to means by which indicator discs of electric recording 
and receiving instruments can be operated by a turn button or 
handle movable to the right and left, the movement being circu- 
larwise for continuous rotation in one direction or the other, 
thereby giving the operator full command over the instrument 
inateal of a limited action in one direction only. Each of the 
levers J, K, L, as the disc B revolves, comes in front of and is 
operated by the pusher N, the points of the levers being so ar- 
ranged as to actuate a separate commutator to send a message at 
the other end of the line similar to that visible through the hole 
P. When the disc on which are marked the signals is turned 
to the position ‘‘all clear’ one spring lever J is opposite 
one set of commutator springs; when the indicating disc 
is turned to “train on line” another lever K comes opposite 
a second set of the springs, and when it is moved round to 





by which the deflection of the rails caused by a passing locomo- 
tive is made to act with certainty at the point desired and to 





angle iron ring R riveted to the front end of the barrel and 


make an electric contact s9 as to transmit a current to actuate 


“train off, but sec’ion blocked,” the other lever L con- 
fr nts the third set of springs which put the resistance coils into 
circuit, thus causing the neutralisation of the residual electro- 
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magnetism and liberating the indicator needle on the dial plate 
of that and of the distant station and allowing it to assume a ver- 
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— indicating ‘‘ section blocked.” (Accepted March 16, 
892). 


MISCELLANEOUS, 


8297. L. Bradshaw, Kettering, Northampton. 
Treatment ot Raw Fibrous Materials to Prepare 
them for Use in the Manufacture of Brooms and 
Brushes. [8d. 8 Figs.) May 14, 1891.—This invention con- 
sists in submitting the bunches of raw material successively to a 
cutting and a beating action by which the extraneous matters 
such asdirt and bark are first cut up into comparatively small 
pieces, and are then beaten off, leaving the fibres perfectly clean 


fireclay slabs, and which can also be employed to burn bricks. 
The heat and: gases from the fires pass up the flues and im- 
pinge against the articles placed within the kiln and escape 
through the floor E, which is composed of a form of grating for 
that purpose. The roof of the kiln comprises a number of sections, 
each com) of two springer beams F, the ends of which are 
connected by bolts G to angle-iron shaped plates, and from these 
the archways’ are built up and composed of firebrick slabs I, each 
































having formed on their upper surfaces slots for taking hold of 
the flange projecting from the inner side of the springer beams 
F, which are tied together by a rod M made with a loop for rais- 
ing the arch. The construction of the roof, which can be raised 
in sectiona, enables the workman to quickly remove the articles 
which have been burnt and recharge the kiln. (Accepted March 


- of this invention is to devise a jack capable of raising a weight 


and separated. The frame A is provided with standards, in < 
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Q fs tale 5851. Sowerby and E. Casper, London. Cast- 





Ww. 
- ing Metals. [8d. 4 Figs.) April 6, 1891.—This invention re- 
lates to the casting of metals whereby the formation of air and gas 
bubbles and similar defects are prevented, and the action of 
oxygen and the imperfections arising therefrom during the cool- 
ing of the metal, avoided, and the required homogeneity and con- 
solidation assured. The outer casing A of the mould is rather 
larger than the piece intended to be cast, so as to allow for the 
play of the cold air. Apertures are formed in the casing all 
round, and are filled with porous materials such as steatite or 
refractory bricks broken small and carefully screened. These 
apertures are so constructed in order that any air or gases within 
the mould may be withdrawn. The cover M which is fastened 
down to K has a mouth shaped to receive the hopper N, which is 
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which are bearings for the shaft B, and between which are two 
pulleys of different diameters carried by the shaft B. On the outer 
ends of this shaft B are the spiked cylinders C for operating on the 
raw material. D are guards adjustably secured to bars D' carried 
by brackets secured to the standards ofthe frame. The cylinders 
C consist of a sleeve oa to which the discs C' are driven, these 
discs being provided with holes and recesses. The spikes are 
secured to bars which are formed with pivots and laterally 
extending lugs. The pivots take into the holes, and the 
ugs enter the recesses in the discs, springs being , ppronited 
to keep them at one end ofthe recess, (Accepted March 23, 


1892). Zz Bg SS 
8235. W. G. Causer, Handsworth, Birmingham. tz; Z 
Hydraulic Jacks. (8d. 10 Figs.) May 13, 1891.—The object Little itd 
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applied either at the head or foot, and having a comparatively 
long run out whilst keeping the overall length of the jack shorter 
than usual for a similar length of lift. The jack having been 
charged with fluid is brought into position under the weight to 
be raised ; the weight resting on the jack either at A! or A2. The 
valve I is closed and the operator works the hand lever Tin the 
usual manner up and down, transmitting through the spindle S 





covered with a dome in which there is an air outlet pipe Z com- 
municating with the air pump. Into the hopper N the molten 
metal is conveyed by the pipe X controlled by the screw-down 
valve Y, and as soon as it is partially filled the valves O are 
gradually opened, and left open until the required quantity 
of metal has been run into the mould, when the pump- 
ing of the air and gases ceases and the screw-down valve con- 
trolling the pipe X being closed, cold dry air is freely admitted 
as quickly as possible into the mould from the refrigerating 
chamber through the pipe L. The chamber G is built with air-tight 
walls and is covered by a cover fitting in an air-tight manner 
on to the moulding pit, in which are openings for two pipes E 
and L perforated with holes in order to establish communication 
between the mould and the air pumping and refrigerating 
apparatus. (Accepted March 16, 1892). 


7092. A. A, Lister, London. Extracting Tar and 
Ammonia from Gas. [8d. 3 Figs.] April 24, 1891.—This inven- 
tion relates to the construction of washers or apparatus for re- 
moving the tar and ammonia from gas, and consists of a circular 
drum standing vertically, and containing two wooden perforated 
pg nace “ge | = se and oe to gt in oo 
and the short lever Racorresponding motion to the pump plunger, | Site directions. e washers are arranged in line one behin 
whereby the body of the pump is alternately filhed a 9 Haid another on a foundation F built in ascending steps. Clean water 
through the valve O, and emptied through the valve K into th flows into the highest washer, and leaves it by an overflow syphon 
delivery chamber E' from whence the fluid, under pressure, is | PiPe at about the centre, so that the casing is always half full of 
transmitted through the passage D into the space between the water ; from thence it flows to the next washer, and so on in suc- 
ram B and the end of the cylinder A, so raising the cylinder, and | C°Ss10n, emerging from the lowest one charged with the tar and 
with it the superincumbent load. To lower the jack the stop moe erny removed from the gas. The gas flows through the 
valve I is opened and direct communication established between washers in the reverse direction, entering at the lowest and leav- 
the cylinder and a cistern, into which the fluid is returned | '?& - the highest. The perforated wooden diece Hi, #1? carry w 
for further use. (Accepted March 23, 1892). the water, and through revolving in contrary directions in eac 

, casing, cause the gas thoroughly to mix with the water and 

7547. _ J. Morton, Halifax. Kilns for Burning Re- | effectually remove the tar and ammonia. Each disc H, Hl is 
torts, Pipes, Quarries, and other Refractory Sub- | mounted on a short horizontal shaft J J1 entering the side of the 
8 cos. 5 8.) May 1, 1891.—This invention relates | casing, the inner ends of the shafts being ~~ yy in — 

are fitted on the 
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(8d. 5 Fig 
© the construction of a kiln to be used for burning retorts, pipes, | carried on a central standard L. Pulleys N, 





outer endsof the shafts J, J', anda series of pulleys to correspond 
is fixed on an overhead shaft, revolution of the discs being ob- 
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tained by means of open and cross-belts. The discs are quite 
rough in order to more effectually carry up the water. (Accepted 
March 23, 1892). 


7648. E. Stauber, Hamburg, Germany. Producing 
Peat Coke Cakes. (8d. 3 Figs.) May 2, 1891.—This inyen- 
tion has for its object to produce from peat a pure and good carbon 
fuel convenient for packing and transport, and consists in drying 
the peat first by means of a centrifugal separator and afterwards 
in a drying furnace, through which it is f continuously, in form- 
ing it into briquettes in a machine where it is mixed with 
a binding material. The peat is first dried in a centrifugal drier, 
and is then fed to the shoot a at the top of the furnace, which is 
provided at the bottom with a discharge shoot, air inlets c, heat- 
ing tube d, and air andsteam outlete. The material falls from the 
shoot @ on to the endless band f1, running over the two cylinders 
g, and is conveyed across the top of the furnace and falls on to the 
fixed and heated plate 1, along which it is forced by the under side 
of the endless band f1, so as to cross the furnace in the opposite 
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direction. From the plate b' it falls on to a second endless band f2, 
from thence to a second plate 62, and toa third band f? which 
carries it tothe discharge shoot. The dried peat is carried from the 
furnace by elevators to the briquette machine (Fig. 2), where it 
is mixed in the hopper @ with a binding material contained in the 
annular chamber ne and passing into the hopper 
through the openings d and being mixed with the peat by the 
stirrer 6. The paste mass passes from the hopper into the taper- 
ing spout e, which gradually diminishes until the exit corre- 
sponds with the size of a briquette. These briquettes are 
next carried by an elevator to the coking surface and delivered 
into a shoot from whence they fall by gravity on to the hearth 
and gradually slide down as fresh ones are fed forward. After 
the coking operation the briquettes are removed through an 
opening at the bottom of the furnace, and when cool are ready 
for immediate use. (Accepted March 23, 1892). 

8234. E. C. Davis and T. Baldwin, London. Joint 
for Coupling Pipes, &c. (8d. 3 Figs.) May 13, 1891.—This 
invention relates to a method of coupling pipes, rods, &c., and 
consists in inserting the ends of the pipes to be coupled into 
cylindrical collars having gripping teeth tapered off toa fine edge 
so as to render it elastic and having screw threads formed on them 
for receiving nuts ; one end of each nut being threaded to fit the 
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screw upon the collar, the other formed with a reduced internal 
diameter and tapered towards the extremity. The collar piece a 
has one or more tapered ends to receive any number of pipes or 
rods. a1 are screw threads for the nuts d. a? are the tapered ends, 
and a® saw cuts therein whereby the gripping teeth are ren- 
dered flexible and capable of being jammed upon the pipes d, b! 
by the nuts d, so that a secure joint is made. (Accepted March 
23, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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THE HAMILTON DOCK, MALTA. 


CONSTRUCTED. FROM THE DESIGN OF GENERAL P. SMITH. 


(For Description, see Page 550.) 











LITERATURE, 





Notes on Building Construction arranged to meet the Re- 
quirements of the Syllabus of the Science and Art Depart- 
ment of the Committee of Council on Education, South 
Kensington. New Edition, revised and enlarged. 
Longmans, Green, and Co., 1891. 


Or the four parts into which this work is divided | 


the first two have been published some years, and 


it will not therefore be necessary to say much about | 
them, as they are well known and have long been | 
recognised as the standard works in the English | 


language on the subjects of which they treat. 
Being written with a view to the May examinations 
of the Science and Art Department, the arrange- 











ment of the matter is not perhaps as good as it 
otherwise would be, so that the contents of Volumes 
I. and II. overlap to a certain extent. This, how- 
ever, is a mild fault. In PartI, the simpler bonds 
for masonry are described, very full illustrations 
being given in the text, a much more convenient 
plan than that of printing the figures in a separate 
volume of plates. Later on, in the same volume, 
the simpler joints in carpentry are described, 
and also the commonest ,types of riveted girders. 
Quite a large portion of the volume is devoted 
to a description of the various forms of roofs, 
both of timber and iron, details of construction 
being entered into in a way that deserves the 
highest commendation, Too frequently writers of 











text-books slur over these important points with 
a few safe generalities, a course which is perhaps due 
to the erroneous supposition on their part that the 
student knows all about them. Volume II. is very 
much of the nature of an enlargement of Volume I., 
many points being further developed. Thus, fire- 
proof floors are treated at considerable length in 
this volume, most of the commoner types being 
fully described. Only a passing reference is, how- 
ever, made to the New England system of slow- 
burning construction, which has reduced insurance 
rates there to about the same as in this country, 
where the so-called fireproof construction is used, 
whilst at the same time considerable economy in 
first cost is effected, at any rate where timber 
is plentiful. This omission is the more to be re- 
gretted in that considerable space has been given 
to describing in the first volume framed floors, 
which at the present time are, to all intents and 
purposes, obsolete. Iron roofs are treated at much 
greater length in this volume than in the former 
one, and working drawings are given of a number 
erected by Messrs. Handyside, of Derby. Here 
again we must praise the writer for the complete 
way in which details of construction are illustrated. 
Volume III. is an excellent compilation on the 
materials used in construction, and will prove as 
useful to the civil engineer as to the architect. In 
fact a large proportion of the matter presented is 
taken from engineering sources. The volume opens 
with a treatise on stone, in which the methods of 
quarrying and the uses of all the more important 
stones in the United Kingdom are described. 
Much of the information is thrown into the form 
of tables,. which show for each important quarry 
the nearest post town, the county, the colour of 
the stone, its weight, and where and for what it 
has been used. Another table shows the crushing 
loads of the principal stones. In the chapter on 
bricks, the processes of manufacture are described, 
as well as the uses for which different varieties are 
fitted. Similar information is given regarding 
tiles, pipes, and miscellaneous clay ware. Inthe 
section on cements and mortars special attention is 
paid to ordinary lime mortars and Portland 
cements, though many other varieties are described. 
Very full details are given concerning the prepara- 
tion of concrete, the precautions necessary for 
sound work being clearly laid down. The 
following section on metals is nearly as long as 
that on cement, but as we have been moving 
somewhat rapidly in the world of metallurgy of 
late years, it is perhaps not quite so well up to date. 
Nevertheless, very interesting and useful notes are 
given on the preparation and use of iron and steel, 
but in the remarks on the working stresses, some- 
thing should, we think, have been said as to the 
modern method of decreasing the stress on a 
member, as its range of variation increases. To be 
sure, some slight reference is made to Wohler, but 
that is all. The section on timber which follows 
immediately after that on metals appears to have 
been thoroughly brought up to date. The matter 
includes notes on the felling, conversion, and 
preservation of timber, as well as short descrip- 
tions of the uses for which particular varieties are 
fitted. The remainder of the volume deals with 
such sundries as paints, paper hangings, felts, nails 
and screws. 

VolumeIV. is devoted to the calculations required 
in building construction, but covers much more 
ground than is usually required by architects, and 
with but few additions would form a good text- 
book on the subject for engineers. In the second 
chapter, what may perhaps be defined as the 
‘*polar”’ nature of stress, is clearly explained by 
means of excellent sketches, but in determining 
the reactions ofa loaded beam at its supports the 
principle of the lever is employed without proof. 
Still it is probably sufficient for an architect to 
take most mechanical principles on trust, though 
naturally he will attain a less firm gripof his subject 
than he might otherwise do. In Chapter III. the 
strength of solid beams is discussed, the ordinary 
theory being employed, and we are glad to note that 
the author distinctly and explicitly states that the 
formulas obtained are only reliable up to the limit 
of elasticity. This point is onewhich, as recent corre- 
spondence in our columns shows, is very difficult 
for the practical man to grasp. He is far too fond 
of taking up formulas and employing them in cases 
other than those which they were intended to meet, 
and then when he gets an absurd result abuses 
the author of the formula, pouring forth on him 
that indignation, which would be better reserved 
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for his own stupidity in ignoring the conditions for 
which the formula was intended. In his defence, 
it may be urged, that writers, more particularly 
those of the pocket-book type, are not nearly 
so careful as they should be to indicate the 
limits within which the rules they offer apply, and 
we are the more pleased, therefore, at the explicit 
statement of the limits of the formula in the pre- 
sent instance. The writer's treatment of the ques- 
tion of the ultimate strength of beams is, however, 
less satisfactory, as he advances the old theory that 
lateral adhesion is an element in the increased 
strength of the beam, as compared with a perfectly 
elastic beam having the same ultimate tensile or 
compressive strength. The main reason of this 
increase, as has been pointed out in our columns on 
more than one occasion, is without doubt the plastic 
flow of the material after the elastic limit has been 
passed, by means of which the overstrained fibres 
of the metal relieve themselves, and a greater propor- 
tionate amount of the work of resistance is done by 
the interior fibres than would be the case with a 
perfectly elastic material. 

The following chapter, preparatory to the discus- 
sion of framed structures later on, is devoted to the 
strength of tie-bars and struts, particular attention 
being paid to the latter. The results of Professor 
Fidler’s labours, which have done so much to clear 
up this somewhat obscure subject, are given, but 
the practical formulas recommended are based ou 
Gordon’s and Rankine’s, and nothing is said about 
the simpler straight line formulas now becoming 
so common in America. These simple rules 
may be used with safety for columns up to 
40 diameters in unsupported length, and are 
easily memorised. In reading later in the 
chapter on the determination of forces in framed 
structures, one realises how much is lost by modern 
geometry not being substituted for EKuclid’selements 
in our schools. By the use of vectors, problems on 
the composition and resolution of forces become 
obvious, instead of requiring either to be taken on 
trust or to be established by long and tedious proofs. 
The concluding chapters of the volume are de- 
voted to the stability of masonry and to water 
ry As regards the former section the theory 
of the arch is developed as far as required for an 
architect’s work, as in most cases, save, perhaps, in 
that of a large iron roof, it is sufficient for him to 
refer to the works of his predecessors. Another 
important question arising in connection with the 
same section isthe stability of retaining walls, and 
here we find a useful *éswmé of many of the various 
formulas which have been proposed, and examples 
of their application are given at the end of the 
chapter. As regards water supply the principal 
formulas for the discharge of pipes and sewers are 
stated, and examples of their application given. 
The volume concludes with a number of appendices 
and tables intended to facilitate the process of cal- 
culation. 

Reviewing the work as a whole it is probably the 
best book on its subject published. Great credit 
is due both to the author and to Messrs, Longmans, 
Green, and Co. for the very — way in which 
the test has been illustrated. We do not know a 
text containing such a profuse supply of engravings 
which greatly assist the progress of the student. 





The Modern American Revolver and Pistol. By A. C. 
GouLp. Boston, U.S.: A. C. Gould and Co. 
That every male American carries a six-shooter in 
his pistol pocket is a cherished belief held by many 
estimable people, whose ideas of the habits and 
customs of the American people have been ob- 
tained from the works of Bret Harte and Mark 
Twain, engrafted on the earlier teachings of 
Dickens’s ‘‘ Notes” and ‘* Uncle Tom’s Cabin,” 
with perhaps a dash of added colour from Buffalo 
Bill’s Wild West. But, although the average New 
Yorker or Bostonian does not ‘‘ carry a gun” as 
regularly as the Londoner carries his penknife or 
ocket pencil, there are large districts in the United 
States where no prudent man goes far afield 
without a shooting iron of some kind. This fact, 
together with the great mechanical ingenuity of the 
Americans, has no doubt led to the United States 
being the chief place of origin of the revolver 
pistol. Mr. Gould’s book is perhaps calculated to 
strengthen the impression above alluded to, for in 
it all sorts of pistols are described, and we find that 
the pistol industry is quite an extensive trade. 
‘*The world moves, mechanical skill improves, 
artistic knowledge of form and symmetry is each 
year combined with mechanical ingenuity, and at 





the present time the American pistol and revolver 
have reached a degree of perfection previously 
unknown.” So says Mr. Gould with patriotic 
favour. Probably he is right. 

The first description of weapon of which the book 
treats is the single-shot pistol. This, we are told, 
is used almost wholly for short range target practice, 
generally indoors. The first single-shot pistol 
described is that produced by the J. Stevens Arms 
and Tool Company at Chicopee Falls. It is made 
in two forms, known respectively as the Lord and 
Conlin models. The author is eloquent in praise of 
both these costly and beautiful playthings. ‘‘ They 
possess a degree of accuracy unsurpassed by any 
arm of the kind in the world.” The Lord model 
is heavier, weighing no less than 3 lb., and, there- 
fore, ‘‘ is preferred by persons of herculean frame.” 
‘Such experts as Chevalier Ira Paine, Frank Lord, 
and even some of the gentler sex, who have 
astonished the shooting world by their seemingly 
impossible feats of marksmanship, unhesitatingly 
select this heavy pistol.” The advantage of weight 
is, of course, due to the greater inertia, which 
secures less liability to pull the pistol to one side or 
upwards when pressing the trigger. The Reming- 
ton, Colt, Wesson, and other pistols are also de- 
scribed and are duly accredited with good points, 
but the Stevens is evidently the author’s single- 
shot true love. Leaving these pretty toys we 
come to the more utilitarian revolver. In this 
field Smith and Wesson are given the first place. 
The armoury of this firm is at Springfield, Mass., 
and is, the author tells us, the most complete esta- 
blishment for the manufacture of revolvers in the 
world. Their revolvers ‘‘ are beautifully made, 
as perfect as it seems possible to construct them ; 
they have a perfect contour, are symmetrical, well 
balanced, and possess great accuracy.” The 
factory produces nothing else but revolvers. One 
of the most important points in the revolver is the 
perfect revolution of the cylinder, so that the 
chamber may be brought exactly opposite the barrel 
when the revolver is cocked. The influence of 
this on the accuracy of fire will be apparent, and 
it seems to be specially well provided for in the 
weapon in question. There are professional 
revolver marksmen as well as_ single - shot 
pistol marksmen in America, and Mr. Gould 
refers with satisfaction to the fact that re- 
volver shooting is becoming so popular. A hint 
which the author gives is worth noting. ‘‘ Any 
revolver,” he says, ‘‘which takes a cartridge of 
sufficient power to make it, a suitable weapon of 
defence will foul, with the present ammunition in 
use, to such an extentas to impair its accuracy after 
a dozen shots. It is therefore the custom of all the 
best revolver shots when using full charges, and 
wishing to do fine work, to clean the inside of the 
barrel as often as every ten shots.” The Smith and 
Wesson Company make many types of revolver, 
but that to which general preference apparently is 
given is known as the .44 calibre Russian model, 
from the fact that 150,000 of these weapons were 
ordered for the Russian cavalry. Another weapon 
the author speaks of with praise is the hammerless 
revolver of this firm, which is certainly a very 
neat design with due provision for safety, a most 
important point in a pistol. The Merwin, Hul- 
bert, and Co.’s automatic revolver, made at Norwich, 
Connecticut, is next described. The distinctive 
points of this arm appear to be great strength, 
despatch in taking apart and putting together, allow- 
ing of ease in cleaning and quickness in loading. 
The Colt’s revolver, made by the Colt’s Patent Fire- 
arms Company, of Hartford, Connecticut, is next 
dealt with. ‘‘ The strength of this arm,” the author 
says, ‘‘is undoubted, and it is believed an un- 
biassed judge would award the claim and superiority 
in standing rough usage to the Colt’s revolver.” 
At the same time it is not made with the same 
delicacy as the productions of the other two firms 
already mentioned. It requires less cleaning, and 
is less affected by exposure and neglect. The re- 
maining part of this section of the work is devoted 
to a consideration of sights for revolvers and pistols, 
andammunition. The possibilities of the revolver 
are next treated of, many diagrams being given, 
which show the really wonderful accuracy obtained 
by professional shots. 

The book is well illustrated, and should prove of 
value to those interested in this class of weapon. 
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FORMOSA AND ITS RAILWAYS. 
(Continued from page 370.) 

5. The Savages and the Semi-Independent Chinese 
Settlers. —Formosa seems to have been down toa 
very recent past, a sort of island of refuge for the 
waifs and strays from the many groups of neigh- 
bouring islands in the Eastern Pacific. Its fertility, 
the absence of any permanent authority, and the 
fact of its being placed in the track of prevalent 
winds and currents, would probably amply account 
for this being the case. Anyhow the savages, who 
still occupy and entirely control the interior of the 
island, were recruited from very heterogeneous 
sources; both ethnologically and linguistically they 
bear traces of Japanese, Loo choo, Chinese, Poly- 
nesian, and Malay blood, the latter, however, 
largely preponderating. As a consequence the 
savages are split up into small village communities 
having little or no intercourse except as foes, 
addicted in some instances, like the Bornese, to 
head hunting, and like the Pacific Islanders, to 
occasional cannibalism, and until quite recently 
possessing no common policy against their active 
and common enemy, the Chinese settlers. When 
the Dutch landed in Formosa and established 
trading stations and forts early in the seventeenth 
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century, that island certainly owed no allegiance to 
China, or at least the Chinese Government had 
never attempted to extend their regular govern- 
ment there. The savages, who then occupied the 
coast region, were well treated by the Dutch, who 
established very cordial relations with them, the 
consequences of which are still apparent in the 
decidedly friendly attitude almost invariably 
adopted by the savages towards their infrequent 
European visitors to the present day. When the 
piratical Chinese patriot (Kochunchinga) drove 
the Dutch out of the island in the latter half 
of the same century, and made Formosa the 
head-quarters of his expeditions against the main- 
land, undertaken in vainly trying to oust the 
obnoxious Tartar interlopers, the savages were 
left to themselves untrammelled by any con- 
trol. But although the Chinese Government never 
established any permanent sway in the island, except 
within the last 50 years, the Chinese people had 
secured a footing in the north and all along the 
west coast ever since the time of the patriot pirate, 
under whose auspices a number of adventurers from 


Amoy and Quantung were attracted to establish | 


themselves in the sige, ports. The Quantung 
settlers were mostly hillmen (Haccas), and have 








Fic. 169. 5-IN. SIEGE GUN. 


|of the crops called the fighting farmers back to 
‘their farms. The most recent and most known 
rebellion occurred as late as 1888 and lasted some 
months. Its immediate cause was an attempt to 
impose the imperial land tax on the Chiangwha 
farmers after a preliminary survey of their land, 
and ended very nearly in the expulsion of the 
| Government garrisons, who would have yielded but 
for the timely assistance of the crews of several 
|ships of the North China fleet who effected a land- 
|ing. Some of the ringleaders of the revolt were 
still at large in 1889, and fell into the hands of the 
authorities through the instrumentality of the 
savages who, tempted by a large reward, caught 
‘them and gave them up. They were taken to 
Taipeh in cages, loaded with irons, under strong 
military escourt, tortured in the governor’s presence 
for about amonth,then sent to be beheaded to various 
|towns and villages in the neighbourhood. One 
' was sent by train to Suetinka, but the poor wretch 
| died en route from the effects of previous torture, 
his joints being all swollen to four times their 
natural size. 

| ‘The savages in the north of the island for some 
years past have been reported to be thoroughly 
| pacified and friendly to the Chinese, and Liu-ming 





been chiefly instrumental in driving the savages back Chuang has obtained considerable kudos for his 
into the mountain fastnesses, and in occupying, | management of them. His method has been to 
clearing, and bringing into cultivation most of the | subsidise them regularly with rice and money, in 
arable land skirting the west coast. The savages| exchange for work performed on border estates 
have been driven away from the sea comparatively | specially appropriated by the governor himself 
recently, as settlers are still living who recollect the land laid out as tea gardens, but this admirable 
time when they still had possession of the dis-| arrangement failed at last owing to the ill-timed 
trict between Oulan and the oil wells, the latter | dishonesty of the general in charge, who, in accord- 
being now well within the Chinese lines. Be-' ance with ordinary Chinese precedent, appropriated 
tween 20 and 30 years ago a member of a well-| a very large proportion of both rice and money for 
known tea firm obtained a concession from the! his own use. The wily savages objected and remon- 
savages of the land about the oil wells, and held it | strated in vain, as their remonstrances never reached 
for some time with their help against the Chinese head-quarters; so, tired of fruitless representations, 
authorities-—-but yielded eventually to superior they proceeded from words to deeds, and availing 
numbers. The hardy Chinese settlers, inured for themselves (last October) of the occasion of the visit 
generations to border warfare of the most pitiless of a detachment of 300 soldiers from Kelung, sent 
kind, and to life under family and communal in- | to repair the military road along the east coast, 
stitutions and customs outside Government control, | they surrounded and wiped it out, officers and all— 
have proved a constant source of difficulty and the governor’s own nephew being in command. 
danger to the Chinese rule. They have on several This was a bad blow to the governor’s reputation, 





occasions broken out into open rebellion, and have 
besieged the Chinese regular soldiers in the walled 
towns of Teukcham and Chiangwha -— routing 
them in almost every engagement ; but these re- 
bellions have been like most rebellions of agricul- | 
turists elsewhere, spasmodic and desultory, so that | 
the Government have invariably resumed their some- | 
what nominal authority as soon as the exigencies 





and being followed by the blowing up of the 
Government Arsenal at Taipeh, which occurred in 
the same month, and destroyed 10 million rounds 
of cartridge, several thousands of new Remington 
magazine rifles, war rockets, torpedoes, &c., created 
a very unfavourable impression in Pekin, and called 
forth an immediate and extensive expedition into 
savage territory. This met with very serious 


reverses, and among others the wholesale de- 
struction of one of the columns of 500 men by 
poisoned stream water. According to accounts 
dated March, 1890, the governor in despair took 
personal command of what threatened to be a for- 
lorn hope, and he had very shortly afterwards to 
tch up a truce decidedly favourable to the savages. 
his truce lasted till last year, 1891, when owing 
to the brisk demand for camphor for smokeless 
powder, &c., factories were sought to be established 
within the savage boundaries. This invasion of 
their territory once more fanned the smouldering 
hostility to a flame, and brought about the massacre 
of the Chinese adventurers and the destruction of 
the factories. The truce has now been resumed 
till further invasion shall provoke new out- 
breaks. So what with the savages and the semi- 
independent Chinese settlers the imperial rule in 
Formosa is by no means so assured as the Pekin 
authorities would have foreigners believe. 

6. The Value of Chinese Agrezments.—The writer 
and his two companions, who were informally en- 
gaged by the London consulting engineers to the 
Formosa Railway, were sent out for regular engage- 
ment at Tamsui (Formosa) by the British consul 
there, under agreements approved by the Governor, 
translations of which were handed to the parties 
on leaving England. The terms being briefly two 
years’ engagement terminable after nine months, 
by three months’ notice on either side, one and a 
half month’s salary in lieu of passage money, for 
passages both out and home, quarters, interpreters 
and bearers free. They landed in Formosa on 
March 2, and signed their agreements the same day 
at the Consulate Tamsui before the consul, who, 
though a party to the agreements as agent for the 
governor, witnessed the signatures but did 
not sign it himself. No Chinese signature was 
attached, but the governor’s official seal was 
appended to the Chinese originals in token of 
assent. Theseoriginals weresubsequently discovered 
to be neither dated nor witnessed, and they did not 
even contain the names of the parties to whom they 
referred. Consular fees amounting to 134 dols. 
were paid on signing each original. On dispute 
arising with reference to these agreements, when 
the governor sought to rescind two of them, the 
writer found that they were of no legal value, as 
according to Chinese law no official can be sued 
without being first deprived of official rank, and 
that no remedy offered but proceeding by way 
of a petition of right through the slow and un- 
certain diplomatic channel, and that in any case 
should the petition be even successful, no damages 
or expenses would be allowed, only the bare claim. 
This should be a warning to professional men 
seeking engagements under the Celestial Govern- 
ment. With the Chinese merchant the matter is 
quite different, as the merchant can be sued with- 
out difficulty, and moreover possesses some inten- 
tion of straightforwardly fulfilling his engagements, 


(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. VIII. 

5-1In. Sreck Gun. (Fias. 169 to 218.) 

THE siege gun adopted for service in the United 
States is a 5-in. breechloading steel rifle (Fig. 169). 
It consists of a tube, jacket, trunnion band, key- 
ring, base-ring, and sleeve. The forgings, as is the 
custom, are obtained from private firms, and before 
delivery are oil-tempered and annealed. Test pieces 
were sent from each forging and were required to 
exhibit the following qualities: 


ciate 


Tensile Strength. | Elongation. 





Part. | Elastic Limit. 
Ib. | Ib. per cent. 
Tube .. ..| 42,000 88,00 20 
Jacket eel 50,000 95,000 18 
48,000 95,000 15 


Trunnion band.. | 


The other parts were required to have the same 
qualities as the jacket. 

The tube is 138 in. long, with a minimum dia- 
meter of 8 in., anda maximum diameter of 9.414 in. 
The jacket is 59.3 in. long with a minimum diameter 
of 13.5in. and a maximum diameter of 15 in. 
The front end of the jacket is recessed to receive 
the trunnion band, which is shrunk over it. In 
front of the jacket is shrunk a tapering sleeve, and 
this is secured in place by the key-ring, which is 
screwed in place. In front of the key-ring to the 
muzzle, a distance of 65 in., the tube is left 








unsupported. 
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The powder chamber is 26.25 in. in length and 
5.7 in. in diameter. It is connected by a spherical 
surface with the shot chamber. The forging for 
the tube was first bored to within 0.05 in. of the 
finished bore. The jacket was turned and bored, 
and then the exterior of the tube was finished. 
The jacket was first heated and shrunk on the 
tube. As soon as this was cool the recess for the 
trunnion band was then turned and the band 
shrunk in place. The sleeve was then shrunk on 
the tube in front of the jacket and trunnion band, 
and secured by the key-ring. It will be seen, by 
examining the figures, that the key-ring prevents 
any forward movements of the parts, and the 
shoulder on the tube prevents any tendency to 
move to the rear. The rifling is uniform with 32 
lands and grooves. The twist makes one turn in 









oY 
Yj 





35 calibres, or at an angle of 5 deg. 9 min. 
The breech mechanism is similar to that used 





Fig. 180. Obturator Nuts & Spring 
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with the field guns. The De Bange obturator is| The handle for rotating the block is curved to 
used. The spindle of the obturator, instead of | allow room for the insertion of the obturating 
being made solid, is pierced by an axial vent. At) primer. 

the front end is a copper bushing to decrease the —_ It will be noticed that the latch-pin is secured in 
erosion, and at the rear end are screw threads for the carrier ring by a plate called the latch cover, 
the obturating primer. The breech-block is 8.2 in. | which is held by two screws. By this means it is 
long and 6.66 in. in diameter, and has the three easily accessible, so in case of injury it would 


|serew sectors and three slotted sectors. The require but a few moments to replace it by a new 
|rearmost thread is not cut away, and serves to 


one. 

protect the block against dirt and weather when it; The spindle of the mushroom-head passes through 

is closed. | the central cavity in the breech-block, and is held 
The latch-pin is similar to that used in the by a nut, against which presses a spiral spring, 

3.2-in. gun. Its head moves in a narrow longi- thus keeping a constant pressure on the asbestos 

tudinal and circumferential groove deepening to- pad. By removing the nut the spindle can be 

wards the ends. On closing the block the latch-pin withdrawn and a new pad put in place. 

is lifted from the hole at the front end of the The type gun (or the first one made) was sent to 


longitudinal groove by a pin projecting from the the proving ground at Sandy Hook, N.J., as is the 
rear end of the base-ring, in the same manner as| custom, and was tested by firing 1000 rounds. 
The diameter of the bore was gauged after 


described for the 3,2-in. field gun, 
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Weight of projectile ... aaa ie 43 Ib. 
of charge to weight of 
Ratio of projectile pe ade 1 to 3.4 
weight ) of projectile to weight of 
piece saa des 1 to 85.1 
Initial ened - «aa Pe = 7 
ota 4 ae 997. 
ee oo f ner tonof gun... 611.7 
peosheens per pound of powder 79.6 
Pressure, pounds per square inch ... 35,575 





| CARRIAGE FoR 5-IN. STEEL S1EGE Gun. 
(Fias. 194 ro 218.) 

The carriage for the 5-in. breechloading steel 
siege gun was designed with the object of embody- 
ing the desirable features of a modern metal siege 
carriage, among the more noticeable of which are 
the high trunnions, and as small weight as is con- 
sistent with strength and durability. 

It is so designed that when unlimbered the axis 
of the trunnions will be 72 in. above the ground 


’ Fig sf €—B —CO €_—B -- }and 10 in. in rear of the vertical through the axis 
Bb | of the wheels. 


| When limbered the axes of the trunnions and of 




















Fig 214 |the wheels are in the same vertical plane, so the 
centre of gravity of the system composed of the 
i haga Scie: T= ee gun and carriage will fall well between the axles of 
the carriage and limber, and the whole, conse- 
| Fig. 216 ee quently, will be stable on the march. 


All metal parts of the carriage are made of steel, 

so as to combine strength and lightness. 
The carriage consists essentially of two flasks 
| parallel throughout, and connected by topand bottom 
plates and transoms. Directly under the trunnions 
the flasks are reinforced by two vertical braces of 
the form shown in the figure. The axle is embraced 
by two trapezoidal-shaped axle-plates, similar to 
the ones used in the field carriage, and to these 
plates the flasks are bolted. The flasks are stif- 
fened by flanging at the bottom, and at the top by 
different rounds. At the end of the test the only Tabte XVI.—Ballistic Data of 5-in. B.L. Steel Siege Gun ' riveting on steel angles 1.75 in. wide. The flasks 
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End of Spring. 















Fig 218 





apparent damage noticed, that in any way affected ; (Figs. 169 to 193). i are 4 in. in thickness. The bottom plate, secured 
the serviceability of the piece, was slight erosions coe Ne Kewl | adetd oo Kdaeenk — sg 3660 Ib. by rivets to the flange of each flask, extends from 
in the shape of fine lines on the slope of the shot Tote lean ee ee ee the trail to the lower axle plate, lapping over the 


chamber, but they were entirely too slight to Length of bore.. |. |... 285 cal. latter 4 in. and secured to it by rivets. Under the 
affect the serviceability of the piece in any way. | Weight of powder charge .. .... 12.5 1b. | trail is a shoe-pla‘e 0.5 in. in thickness with a pros 
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jection to allow the engaging of a handspike. The bolt does not allow it to slide in the slot when | Unfortunately, some errors had crept into these Tables 
top plate, 0.25 in. thick, secured to the steel angle | the spring is in place, as shown in the figure. If, in translation, so we now republish them in a corrected 
by rivets, extends from the trail towards the front however, the spring be revolved until it is at form on the opposite page. The machines tested were 
as far as possible without interfering with the ele-| right angles to the brake, the cross-sections of | spe te ee 
vating of the piece. The steel angles continue to/the slot and bolt are then the same, and the bolt | — Linde Machine. 

the trunnion beds. On the outside of each flask, | will slide in the slot, and by so doing the brake | 


Pictet Machine. 

















below the trunnion, is riveted an exterior brace,|is lengthened. This is necessary to loosen the, “Steam |Com-| Steam {| Com- 

flanged at the bottom and riveted to the axle-| brake after firing or after descending a hill. A a ‘ilies Engine. — — heyy 
late. Between these braces is the front transom | more complete description of this brake will be mer pr tom ™ Se lee te («Cl ca 

f in. in thickness, and hollowed out above to allow | found under the description of the full carriage. ‘Effect. pie- | front sq. in. 110.75 72.59 «118.8 96.6 

the elevating and depressing of the piece. A rear; The principal weights and dimensions are as ,,tonarea (back , 118.61 (7.26 108.8 nop 

poe gg —,- — the rg wg of ba | follows : Peres ‘Evaporator. Cond. Evaporator. Cond. 
asks between the trunnions and the elevating a a a a oo | . - | . Il. 

screw. The trunning beds are made by curving ground eee Mean exposed surfer ie. 681.4 | 684.6 643.7 727.7] 727.7 653.4 

T-irons and by bolting them on by passing bolts a of sng seam Sn wee 60 ,, 

through the webs, braces, and flasks. istance from line joining points o ' LITLE SLAIN TT a 
The wheels are of the Archibald pattern, pre- support of wheel to that of trail 100 ,, of the Pictet and Linde types respectively, of which 
: ; get: : Weight of gun carriage without wheels 2072 lb. the principal particulars are given in the annexed 

viouslydescribed. They are 5 ft. in diameter, having nau... He Table. 

sixteen spokes 3in. thick, and a dish of 1.5 in. Total weight of gun carriage... 2820 | 

The tyre is of steel 4 in. wide anc § in. thick. The Weight of gun carriage with piece 6480 ,, 


nave is of malleable iron. The weight of the wheel 
is about 375 lb. The elevating screw is the double 
screw used in the field gun carriage. The head of 
the screw is attached to a foot pivoted below the 
axles, so as to keep the screw as nearly as possible 
perpendicular to the axis of the gun, and thus! 
diminish the tendency to bend under the blows | 
from the breech when the piece is fired. The brake | 
is similar to the one described with the field car- 

riage. The hook and brake are held together by | 








the bolt passing through the steel spring lever, the giving particulars of some careful trials of refrigerating 
brake, and the slot in the hook. The form of the machines made by a committee of experts in Germany. 











4 trail without gun, pressure 

on horizontal plane se ee 
Weight of trail with gun, pressure on 
horizontal plane... ai aS cs 
Angle of elevation, the gun being on 
level plane ve ae 7 ia 
Angle of depression, the gun being on 
level plane : see ne me 





i THE HAMILTON DOCK AT MALTA. 
728 ,, | ON page 545 we give illustrations of the new dry 
1102 dock, which was recently opened at Malta, H.M.S. 
” | Victoria being the first vessel to enter it. The dock 
38 deg. 'has been built by the Government to the designs of 
eer General P. Smith, R.E., and has been named after 
10 ,, the First Lord of the Admiralty. From the outset 
the execution of the works has been in charge of 
Mr. Charles Colson, M.I.C.E., and his son, Mr. C. H. 





TESTS OF REFRIGERATING MACHINES. Colson, A.M.I.C.E. Our illustrations are from pho- 
Iv our issue of August 28 last we published Tables | tographs taken from opposite ends of the doek and’ 
show clearly the principal features. The dock is 
520 ft. long on the blocks, when the caisson is in its 
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normal position, but when it is placed in the outer 
stop the length of the dock is increased by 38 ft. 
The breadth on floor is 76 ft. at the bottom, and 
126 ft. at coping, with a depth of 41 ft. to the floor at 
the stern, giving, always, as there is practically no 
tide, 35 ft. 6 in. of water over the sill, which is at the 
same level as the floor. The entrance is 94 ft. wide 
and is closed by a sliding box caisson, of rectangular 
section, with an air chamber half way up it. It is 
hauled in and out of a covered chamber by pitch chains 
worked by an hydraulic engine through gear wheels. 
The caisson complete weighs some 400 tons, but is so 
adjusted by ballast that it only exerts a pressure of 
20 tons on the sliding ways and is drawn in or out in 
five minutes, The dock was excavated entirely in 
rock, which unfortunately was not solid, but so much 
fissured that the leakage during construction for some 
time amounted to between 44 and 5 million gallons per 


day. 
After the rock had been exca‘ated to the proper | 


























tical inverted engine, with cylinders 26 in. and 44 in, in 
diameter by 26 in. stroke. These pumps discharge an 
average of 208 tons per minute, working from 0 ft. to 
36 ft. lift, and were illustrated in ENGINEERING, vol. 
xliv., page 224. The drainage pump is a three-barrel 
plunger pump with single-acting barrels 18 in. in dia- 
meter with a20-in, diameter suction pipe, and is capable 
of discharging 13 tons of water per minute to a total 
maximum height of 52 ft., when running at 20 revolu- 
tions per minute. This pump is worked by a compound 
vertical inverted engine with cylinders 16 in. and 
27 in. in diameter by 28 in. stroke which also works 
the air pump for the condenser; 16-ton hydraulic 
capstans are provided round the dock and are supplied 
with water under 700 lb. pressure per square inch from 
a compound horizontal direct-acting hydraulic pump. 
This pump also supplies the pressure for work- 
ing the hydraulic engines of the penstock valves 


'on the culverts and the caisson hauling machinery. 


Outside the caisson the depth of rock to be ex- 


























26 ft. span, and are formed of 6-in. by 8-in. timbers for 
the rafters, 3in. by 6 in. for the tie-beams, and 4 in. by 
Gin. for the struts; two ?-in. rods between the tie- 
beam and the top of the rafters complete the truss ; 
they are bracketed, as shown, to the timber posts. 
These trusses are placed at unequal distances apart— 
23 ft. 6 in. and 26 ft.—and the purlins shown in 
Fig. 78 are framed accordingly. Figs. 80 and 86 to 92 
are illustrations of the various types of composite 
trussed girders that are employed in the building. 
Some of them, as that shown in Fig. 90, support the 
_ floor, and others form a part of the longitu- 
| dinal framing between the posts carrying the trusses. 
| The positions of most of these girders are indicated 
| on the section, Fig. 7, page 461 ante. The trusses, 
| Figs. 104 and 105, correspond to those shown in Figs. 84 
and 85, and which form lateral extensions of the main 
gallery trusses a. Figs. 104 and 105 illustrate these 
trusses connected with hip trusses already described 
| and illustrated by Fig. 45, and the position of which 


dimensions a lining of Portland cement concrete, | cavated, in order to make a channel with 36 ft. of | is shown on the plan, Fig. 9, page 490 ante. Figs. 106 


faced on the floor, entrance quoins, aprons, broad | 
altar, and coping with Cornish granite, and on all 
other parts with native hard crystalline limestone, | 
was put in over the whole surface of the dock. This 
was so successful that the leakage running into the 
drainage sump from the dock wall and the floor is abso- 
lutely ni/, whilst that from the joint between the 
caisson and the masonry only amounts to 6 gallons per 
hour. 

The machinery for pumping out the dock consists of 
two 88-in. vertical centrifugal pumps with 7-ft. fans 
driven direct from the ene it 4 of a compound ver- | 


water, varied from 1 ft. to 40 ft. This work is now 
nearly completed, the rock having been broken up by 
Lobnitz’ patent rock cutter and also by a small amount 
of blasting, the débris being lifted by grab dredgers 
worked from cranes on barges. 





THE COLUMBIAN EXPOSITION. 
THE AGRICULTURAL BUILDING. 
Fics. 77 and 83 (page 550) are views of the two trusses 
adjoining each side of the main gallery roofs and its 
addition Band De, Figs. 84 and 85. They are only 


to 108 show various details of timber connections for 
| posts, trusses, and girders, 

| The chief architectural feature of the Agricultural 
Building is the domed vestibule in the centre of one 
|fagade. Some details of this part of the structure are 
| given in Figs. 93 to 108. The diameter of the dome 
is about 80 ft. This is carried upon a double circle 
|of timber posts 12in. square and about 70 ft. high; 
| Figs. 101 to 103 indicate the arrangement. These 
posts are encased in decorative shells of staff, and at 
_ the  ! they are connected by a platform and a steel 
| curb, from which the arched ribs supporting the dome 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893: 


Fig 104 
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spring. One of these ribs is shown in Fig. 94, and the 




































curb is shown in plan in Fig. 98. Fig. 95 is a plan of 
the upper ring to which the ribs of the dome are 
pees. | and Fig. 99 is a diagram indicating the 
arrangement of bracing between the ribs; Figs. 93, 
96, and 97 are various details of the structure. 








ALLOWABLE LOAD ON PILES. 
To THE EpiTor oF ENGINEERING. 

Srr,—After reading the remarks on this subject in 
‘“‘The Use of Timber in Engineering Structures,” in the 
issue of your journal of April 1, I beg to draw attention 
to a formula, which I proposed five years ago in Het 
Tijdschrift van het Koninklyk Instituut van Ingenieurs, 
1886-87, of which paper a brief account is given below. 

In Holland the greater part of important engineering 
structures have to be built on piles which never reach 
rock, at the best only a stratum of coarse sand or gravel, 
and often not even this, in which latter case the pile 
is supported by the friction and adhesion of the surround- 
ing soil. In these conditions it is of the utmost im- 
portance to have a reliable formula for calculating the 
resistance which the soil offers to the penetrating of the 
pile. Before beginning the proper foundation work, 
a trial pile driving is made which furnishes the data for 
calculating the resistance of the soil at different depths 
which the point successively reaches. From this the 
required length of the pile is determined. 


Let Q be the weight of the rammer. 


4, . Linke pile. — 
»» Yresistance of the soil, 


h + height of fall. 
é€ 4, penetration per stroke. 


The shock being considered as non-elastic, the avail- 
able amount of energy Qh is reduced to G+ - ,and asthe 


work done is F e, so is 


p=* _©@ 
eQt+q 
which formula (I.) was devised at the beginning of this 


century. 

In trial pile driving under ordinary conditions Q=600 
kg., and h=1.50 m.; and one-sixth of the calculated P 
was considered as the allowable load on each pile. Com- 
parisons between the results with different kinds of 
ramming machines showed that the calculated value of P 
was smaller where a greater amount of initial energy 
Qh was applied. This is easily explained: The pile in 
overcoming the resistance of the soil must be subjected 
to compression, for which a certain amount of energy is 
necessary ; this quantity is peeeneny toQh smal 
for greater values of , and thus the penetration is not 
so much as in the case that Q h is small ; the observed pene- 
tration e is always smaller than is supposed in writing 
down formula (I.), which, accordingly, gives always too 
great a value for P, the error being considerable for a 
relatively small amount of Q h. 

In consequence of these considerations, several founda- 
tions have been made for which the length of the piles 
was determined after a trial pile driving, whereby the 
heights of fall were ordered several times greater than the 
commonly used 1.50m. The more reliable results gained 
by this method were considered to allow one-fourth of the 
calculated P to be borne by each pile instead of one-sixth. 
—_ abutments, walls, and pillars stand as firmly as 
others. 

Redtenbacher introduced in the formula the work 
spent in compressing the pile; he considered the pile 
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over its whole length to be compressed by the force P ; 
let 5 be this compression, then P 5 is the absorbed 


. energy, and thus 


P(e+3)=2-. , 2g 
2)” Qtq 


These considerations, however, are badly founded, for : 

1. The resistance P does not in general act at the point 
of the pile, but partially along the whole length of it, as 
far as it has already been driven in the ground ; calcu- 
lating the compression, thus a part only of the whole 
length must be taken into consideration. 

2. The pile is not pushed at its top by a force P, moving 
the pile with constant velocity downward, so that every 
section is subjected to the compressive force P ; ramming 
is of quite another nature. By the stroke of the rammer, 
pile and rammer get the same velocity, which in a short 
space of time is annihilated by the resistance of the soil ; 
all parts of rammer and pile have the same retardation, 
and the pressure in any cross-section is proportionate to 
the total load on top of it, thus in general smaller than P. 


Thus, for two reasons, the quantity P in formula 
(II.) is too great ; formula (II.) proves to be as objection- 
able as formula (I.); therefore ! proposed to get rid of 
that nasty 5 by working successive heats with different 


heights of fall, and eliminating the quantity P ; ° 


Suppose, for heights of fall h; and hs, the penetration is 
¢; and é. 


5\_ QA 
P (« + +) ( ‘| from which hj—hy QQ, 
d+q ults P= —— (TT ) 
ig (¢ +2\2% = | — ~e—e Qt 
2 Q+q 
Hitherto it has been taken as granted that the quantity 


of energy absorbed by compression of the pile is inde- 
pendent of the height of fall; if this assumption is not 


true, then the factor hi - ha cannot in general be exact. 
Ge —é, 


Tn order to control this a trial driving of several piles at 
Gorinchem has been executed in a comparatively precise 
manner. By ramming the same pile alternately with three 
different heights of fall, and making averages of the 
observed three sets of penetration, it was proved that 
Ai~ hehe hs , 80 that this factor of the formula (IIa.) 
Ci— Ca C2 — €3 

may be relied upon. Even after having sawn off a 


brooming head, the quantity hi—he proved to be the 
e—e 


1— €2 
same, though the values ¢, and ¢, increased. This result 

roves thus, that the loss of energy, caused by a brcoming 

ead, is also eliminated in formula (IIa.). As soon as the 
smaller of the two or three penetrations ¢, ¢2, or cs be- 
comes zero, formula (II«a.) gives a trustworthy result, but 
not beyond that point, for the formule are based upon 
the propositon that the pile penetrates in the soil ; if this 
is not the case, the apelied energy proves to be insuffi- 
cient and has to be augmented. In order to test the 


ee the rammer must be 


+q 
substituted by another, of, say, double the weight in the 
course of the pile driving, when thereby the calculated 
value of P remains the same, so that the second factor is also 
of proper form ; unfortunately this investigation could 
not be done at the time. 

When the resistance of the soil is exceedingly great, 
a formula (IIa.) must be altered in such a way as to 

ead to a greater value of P ; but experimental avin Ae not 
being at hand I wish to confine attention to 

pah-k Q@ 

4-4 Qt 

as being far more reliable than the two others, and, 
therefore, I should not hesitate to charge each pile with 
one-third of the so obtained value of P. Yet some re- 
marks cannot be dispensed with, 

When the rammer in its fall has to move some parts of 
the hoisting machine this influence is not to be neglected. 
Suppose that the rammer is lifted by a rope, which is 
wound upon a drum, and that the rammer in falling down 
has to move rope and drum, then the rammer does not 
attain the velocity ./2g h corresponding with the actual 
height of fall, but a smaller one ./2gh,. Let T be the 
weight of rope and drum, understood to be concentrated 
upon the pitch circle of the drum, then 


exactness of the other factor 


Q Q+T 
2gh= 2_ h 
rtd 29 2gh, 
thus ) 
¢ 
hh = = h. 
+ Q4T 
In such a case all the actual heights of fall must be 
multiplied by i 2 . to arrive at the theoretical heights 


of fall, which must be substituted in the formula. 

When the piles do not find their principal resistance at 
their points, but for a considerable part along their circum- 
ferences, it is not just to assume that a group of p piles 
can carry p-fold the load of one pile. In such soft soil the 
pile cleaves to the surounding matter and claims for itself 
& certain area as its stronghold. Ina group of piles the 
claim allotted to each pile is too small for the intended 
load ; they partially depend one upon the other instead 
of resting wholly upon the undisturbed soil ; each of them 

y can safely support the full load, but the whole 


system of weights and measures may be applied to 


them. 
Yours ig 
R. Haacsma. 


Utrecht, April, 1892. 
SPEED OF PROPELLER BOSSES. 
To THE EpitoR OF ENGINEERING. 

S1r,—Kindly allow me to make a tewremarks with refer- 
ence to Mr. Sslliamen’s letter of January 4, treating on 
the Teutonic’s propeller, where he has given an example 
in favour of his theory from a rough sketch in his 
possession as follows: ‘‘I see that the boss occupies 
a little more than a fourth of the total diameter (say 
roughly, 5 ft. or 5ft. 6 in.), Now we will take the vessel 
as travelling at 20 knots. A knot is 6080 ft., twenty 
times this is 121,600 ft. per hour. Now we want 
the circumference of our boss to revolve at 121,600 ft. 
per hour before the root of the blade may be said 
to have ‘overtaken the vessel.’ Until it does this 
it cannot legin to have any propulsive action.” If the 
Teutonic’s propeller blades were at an angle of 45 deg. 
with the axis, from the boss to the parts of the blades 
where the pitch is equal to the circumference (about 8 ft. 
diameter, as estimated) his theory would have been cor- 
rect. But the Teutonic’s propellers are of uniform pitch, 
and the designer of these propellers has another angle of 
44 deg. (from the estimate, 8 ft. diameter towards the 
boss) to work upon to prevent the estimated ‘* endless tons 
of energy being churned to no purpose.” 

Tam, Sir, yours truly, 
ELuis PRitcHARD, 





3, St. Domingo Vale, Liverpool, 
January 12, 1892. 





CENTRIFUGAL FORCE. 
To THE EpiToR oF ENGINEERING. 

Sir, —It is a well-known fact that Huyghens did not 
admit Newton’s hypothesis about the action at distance. 
Newton has used this hypothesis to counterbalance the 
effect of centrifugal force, and has demonstrated that a 
curved fall must be described by a body under the 
simultaneous action of a given velocity and a central 
attraction. 

His starting point was the law of inertia, stating that 
a body having a given velocity will move in a straight 
line, and certainly nobody will deny this. 

But the planets and their satellites possess, without ex- 
ception, not one but two velocities, one of translation and 
one of rotation. 

The velocity of rotation has not been taken in account 
by Newton, and strictly speaking has been set aside as 
having no influence on the path described by the body. 

Tn one special case this is exactly the truth, viz., when 
the axis of rotation coincides with the direction of the 
velocity of translation. A beautiful application of this 
truth has been made in rifled shot, and it is a well-stated 
fact that the velocity of rotation gives stability to the 
direction of translation. 
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But a different case is possible. The axis of rotation 
may be perpendicular to the direction of translation, and 
this case is realised in the motion of the moon, the satel- 
lite of our earth. 
Now, it is an admitted truth that this case is different 
from the case of a body having only a velocity of trans- 
lation. The elements of cinematics give a perfect cer- 
— about the path described by a body in this con- 
ition. 
To put matters as simply as possible, let us suppose a 
circle of radius 7 moving in its own plane with a velocity 
of translation V, and having at the same time a rotation 
in its own plane with angular velocity w and circum- 
ferential velocity r w=v. 
The two ends of a diameter perpendicular to the direc- 
tion of the velocity V (Fig. 1) will have different absolute 
velozities, being V+v for A, and V—v for B. 
The path of the centre of the circle is determined by 
this condition. 
Evidently we shall have (Fig. 2) putting Oo=R. 
V+u: V-v=R+r: R-r 
2R v=2r V 


4 =w. 


= 
The path of the centre o will be a circle of radius 








group is comparatively not so strong. 
All the formule given above are Geavegenewen; and any 





Oo=Rer ¥., 
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Daily applications of this simple truth may be seen in 

the play at billiards, when a dextrous player hits the 

1 excentrically, and so imparts to it at the same time a 
velocity of translation and one of rotation. 

A very remarkable application is the well-known 
weapon of the Maories, the boomerang, which, being 
hurled away, describes a curved path and returns to the 
starting point, thus describing a complete curve in space. 

In all these cases the centrifugal action is counter- 
balanced not by an extraneous force, but by the body’s 
rotation. 

Now the real question is this: Has Newton, in his 
theory of the moon’s motion, taken in account the moon’s 
rotation? Every one will admit that he has not done it. 

Evidently a part of the problem, as it is given by 
nature, has been left aside by Newton, and, however 
great our respect for his fame may be, this suppression is 
arbitrary. The combined motion of translation and 
rotation of the moon are quite sufficient to explain why 
its orbit is a curve, and what remains to be done is to 
look out for the extraneous causes by which the moon’s 
orbit is not a perfect circle. If the subject interests your 
readers I think I may give a plausible demonstration of 
this point ; but for the present it will be better to confine 
the discussion to this single point: When the moon’s 
rotation is taken into account the hypothesis of a central 
attraction of the earth is superfluous, ° 

With due regard, 

Delft, April 3, 1892. A. Huet, 





SCREW PROPULSION AND NON- 
REVERSIBLE ENGINES. 
To THE Eprror OF ENGINEERING. 

S1r,—To obtain the requisite area for the blades without 
crowding them—and thereby preventing the water passing 
freely—light-draught vessels may, under my system, if 
so preferred, be driven by two or more screws operated by 
one engine ; their respective shafts being coupled to, and 
alee by, the main one by appliances similar to the side 
rods of a coupled locomotive, or by equivalent mechanism, 

In torpedo or gunboats the engine could be well pro- 
tected, and the manipulation or reversal of any one screw 
independently of the other, or others—by my gears 
applied to each tail-shaft—would render any of them 
available in case of accident or damage to the other, or 
others, which could then be easily disconnected. In the 
event of a screw or rudder breaking down during the 
operations of warfare, when handy manipulation would be 
a non-reversible engines employed as suggested 
would frequently save both boat and crew. It has been 
conclusively proved that a single-screw boat is practically 
at the mercy of a much weaker antagonist possessing 
twin (or more) screws. Vessels of any description navi- 
gating channels and rivers with but little depth of water 
can hereby obtain the necessary and most effective pro- 
pulsive area on a light draught, while saving the weight 
of, and space occupied by, two or more sets of engines. 
Two fixed screws (even) Ries (on a light draught) been 
proved to give greater speed, more towing power, and less 
‘slip’ than one, and three than two; the driving power 
remaining the same in every particular. But with rever- 
sible engines or tail-shafts the gearing required counter- 
balances the advantages ; with non-reversible, nothing is 
imported by my system that is not a most desirable, 
nay, a necessary addition. AsIam afraid of taking up 
too much of your valuable space at one time, I hope 
shortly (by your kind permission) to say a few words on 
my next ped the relatively small power required to 
obtain and retain the desired angle of properly balanced 
blades. May I be permitted to invite any owner who 
may be desirous of trying my system to kindly communi- 
cate with Mr. Bevis, of Messrs. Laird’s, of Birkenhead, or 

Your obedient and obliged servant, 
BERT McG Lasson, 

39, Dagnall Park, Selhurst, S.E., London. 





To THE EpIToR OF ENGINEERING. 

Srr,—I have again to thank = for kindly inserting a 
letter from me on ‘‘ Speed of Propeller Bosses” in your 
issue of March 11. 

In your able and interesting review of Mr. Barnaby’s 
splendid work on ‘‘ Marine Propellers” (as they are) you 
rightly say: “‘ Naturally there cannot be negative real 
slip, nor can the real slip be reduced to zero, unless the 
weight of water acted upon be infinite.” It must be a 
very peculiar and continuous ‘‘ following” or other cur- 
rent that takes all the positive slip out of a screw at all 
times. Undesirable friction and false data for calcula- 
ye 7 may account for some of the reported negative 
‘ 8 ips. ” 

It must be desirable to avoid friction of any sort any- 
where. Why ‘‘produce a vortex,” ‘accelerate the 
wake,” twist ‘“‘ropes of water,” &c , if we can avoid it ? 
And what are the calculations worth? I have before me 
one or two formule (not Mr. Barnaby’s) for pitch of fixed 
propellers. One is supposed to apply to ‘ordinary 
mercantile marine work,” another to a ‘full run,” 
another ‘‘may suit if the designer has any data from 
similar ships and propellers, so that he a! deduce his 
own value for the constant ‘C,’” which, by-the-by, is 
inconstant ; another says, ‘‘assume a value for ‘C’ as 
an approximation,” &c. A calculation based on such 
“constants” (and at the best only capable of securing 
one economical result out of very many) will turn out very 
much ‘‘accordin’ to the fancy and taste of the speller, my 
lord,” as Mr. Weller would say. If we begin our blades 
where they cannot act, I respectfully submit that it is a 
waste of time to pursue the question of propulsive area so 
long as the worse than inoperative part is included in the 
calculation. Instead of doing work it is st against 
the parts of the blades that can so act. ould it be too 





much to ask the ‘‘powers that be” to give us the diar 
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meter of bosses, revolutions, and speeds of the vessel you 
instance, H.M.S. Collingwood ? 

I am led to understand that in fixed screws a true screw 
or helix—in which pitch multiplied by revolutions is the 
same at all radii—is supposed to be the best under ‘‘ordi- 
nary conditions.” I am desirous of asking whether if I 
design the above fixed screw to suit the maximum spe 
—which is certainly what I ought to do—at which the 
revolutions are 104 in the case of the Edgar, how will this 
fixed pitch or helix economically accommodate the 
speeds at which “‘she ” will run for probably three-fourths 
of her time, at which speeds the revotutions will, say, 
range between 45 and 55? 

I may here mention that Mr. Robert Mansel calculates 
that a gain of 459 indicated horse-power has been effected 
by altering the pitch of the fixed screws of the Edgar 
(in dock) from 23 ft. 4 in. t» 24 ft.4in. Why not provide 
means to secure such a saving, and add to it, by enabling 
the screws to be suited tothe vessel whilst running? 

In your réview you say, ‘‘ Unless a propeller has a good 
running balance, it will tend to cause vibration.” ay I 
ask, ft design an approximately flat blade of the best 
section to avoid friction, commence it at the first effective 
diameter from centre line of shaft, make it broadest at the 
boss, and gradually decrease its area by an angle which 
would at all points represent an equivalent propulsive 
area, if the circumferential velocity be taken into con- 
sideration, shall I not have a balanced blade pivoted on 
its longitudinal axis, the area of which—allowing for 
circumferential revolution—will be the same at all radii, 
but one creating far less friction than a fixed helix, and 
also capable of having its pitch angle adjusted to suit all 
the varied conditions of actual von 

It will be remembered that “‘a body moves uniformly 
if acted on by balanced forces,” and we shall find the 
water accommodating enough if we suit the circum- 
ferential revolution to the speed, and make bosses and 
blades as frictionless as possible. And, to drive a variable 
load among variable surroundings, the propulsive area or 
pitch angle must be able to be varied to take up all the 
resistance of the variable ‘‘inedium.” With your permis- 
sion I will shortly say a few words on the desirability of 
operating by non-reversible engines, and on suiting the 
steam or other power employed to the most effective pro- 
-pulsive area of the screws at the moment, and have the 

onour to 


Selhurst, S. E. 


Your cbedient servant, 
Rosert McGtasson, 





HEATING FEED WATER. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have read the letters in your last issue on the 
above subject with interest. Your correspondent, Mr. 
John Kirkaldy, evidently forgets that not one firm in 
500 that use economisers feed with cold water. They are 
invariably fed from the hot well of the engine, which 
generally averages about 100 deg. Fahr. ; at any rate, I 
can vouch that this is the case in the manufacturing dis- 
tricts in the north of England, and should have thought 
—_ was usual in most instances throughout the 
world. 

It is certainly essential that something should be done 
to warm the feed water before entering the economiser, 
solely on account of prolonging its life, and in my letter 
of last week I drew attention to a very simple and inex- 
pensive method of obtaining the desired result, without 
going to the expense of putting down an exhaust steam 
heater, which is a very costly way, and not applicable 
without there is plenty of waste steam, which, in these 
days of enforced economy, is most unlikely. 

I do not see how explosions can be attributed to the 
cause Mr. Kirkaldy mentions. Experience shows that 
they are caused, in the generality of cases, from inatten- 
tion or carelessness on some one’s part, whether occuring 
in boilers, engines, or other steam apparatus, and I think 
this statement will be borne out by the majority of steam 
users, 

I agree with your correspondent ‘‘ M. R.” that “* C.” 
should consult some engineer, but in the absence of parti- 
culars I do not see how he can say that the evaporation 
of the boilers is poor when he does not even give the 
number, but I should say he will be working either six 
or seven boilers, and if this is so he certainly would not 
require four economisers of 460 tubes each. One of 
Green’s economisers of 500 or 600 pipes should be ample 
for the work. I should like to hear what your correspon- 
dent ‘*C.” has to say further in the matter. 

Yours respectfully, 





To THE Eprror oF ENGINEERING. 

S1r,—I have to thank your various correspondents for 
the information regarding the heating of feed water for 
boilers. 

Putting aside the question that heating the feed re- 
duces the strains on the boiler by unequal expansion and 
contraction by the use of a cold feed, it appears that the 
cost of fuel simply decides the economy, and in certain 
cases the saving would hardly pay interest on capital laid 
out ia heater. Hence, also, I suppose arises the 60 per 
cent. saving one occasionally sees advertised. 

Your insertion will oblige 

Yours, &c., 





RACE ROTATION OF THE SCREW PRO- 
PELLER. 
To THE Epiror or ENGINEERING. 
Simr,—A letter from Mr. Vogelsang appears in your 
last week’s issue (page 535). 
In justice to your reviewer, Mr. Vogelsang must admit 


ed | mented the more he got mixed 








that what he himself says he did say is strangly corro- 
borative : 
REvikw (page 490). 
Mr. Volesung said that he had 
experimented for years on the 
screw, and the more he experi- 


Mr. VoagLsane (page 535). 

I stated that I experimented 
with propellers in tanks and 
had spent about 3000/. on those 
experiments, but the more I 
experimented in this manner 
the more mixed up I got as far 
as discovering the action of a 
screw propeller on the water. 

I then experimented for nearly 
two years with small propellers 
on small vessels placed at m: 
disposal by the Bureau of Engi- 
neering of the United States 
Navy Department, but in these 
experiments I could not dis- 
cover the action of the pro- 
peller on the water to my satis- 
faction. 


Surely this is sufficiently near to be forgiven? May I 
be permitted to point out to Mr. Vogelsang that com- 
parative experiments upon screw propellers in tanks are 
eminently useful if they are carried out under cover and 
tried on a boat operating in all respects as a real one, #.¢., 
the boat must be driven ‘‘ by her own engines” and the 
screws must be tested running? I prefer to propel by 
clockwork, as it runs practically for the same periods of 
trial and can be regulated as to speed by means of an air 
fan similar to that regulating the speed of a musical-box. 
It is of course essential that the boat should move with 
the screw upon it, and that the motive power should be 
within it. 

The action need not be too rapid to discover anything 
distinctly. You can regulate your revolutions, and, by 
my system, your screw to suit them. And if you employ 
an approximately flat (and therefore comparatively fric- 
tionless) blade of equal area throughout, if the circum- 
ferential revolution of any part be taken into considera- 
tion, if you begin it where it can act, and do not crowd the 
blades, you can weight (say) pieces of cork so that their 
— gravity brings them on a level with the shaft in 
the water, and you will observe that there is not only no 
rotation, but that the blades “‘ walk through” both them 
and the water without any disturbance whatever. 

Doubtless some screws cause race rotation at certain 
speeds of revolution, but I should be glad to hear in what 
manner the designer can substantiate the desirability of 
it. Cuibono? Avoid friction wherever you can. We 
don’t want to propel the water, we want to propel the 
ship. The water is our fulcrum. Its resistance is 
variable, and our lever must be capable of variation 
to suit it. Mr. Vogelsang instances the large propeller 
of 17 ft. diameter at 8 knots in clear water, showing no 
rotary motion of the wake, and this is corroboration on a 
fair-sized scale. Nothing need be lost on this head if the 
functions of the jae are made capable of variation 
as I suggest. The blades must not crowded. The 
water must ‘“‘pass,” and be acted on freely. I do not 
care for single screws in the usual position. Put the 
necessary area into two and you can get a lesser diameter, 
and by quicker revolutions you may diminish the neces- 
sary size of boss, which should always be ‘‘coned.” I 
gg that during his experiments it did not occur to 

r. Vogelsang that if he obtained the best fixed 
screw (say out of three) on the first day, and (say) re-tried 
them on the second day, he would at once find that, 
unless the conditions were exactly the same, he would be 
as far off continuously economical suitability as ever. 
Indeed, he admits this himself. Cana fixed screw suit- 
able for a fair wind and current be economical when the 
tide is a few knots against us and “‘half a gale” is in 
our teeth ? 

Mr. Vogelsang must not forget that the angle is one 
function and the circumferential revolution of any part 
(measured radially from the centre line of shaft) is 
another, and a very important one. The screw must be 
made capable of taking up the resistance, and the engines 
made capable of economically driving the reversible and 
variable bladed screws. Wecan make the blade ‘‘ walk 
through the water” quickly enough to practically prevent 
“back action.” The water is very accommodating, and 
backs up our ‘‘cutting wedge” beautifully. It is too 
inert to give way more than it is obliged. Mr. Vogel- 
sang’s experiments with one blade resembled trying a bird 
with one wing. I wish him every success with his 
hydraulic propeller, and will finally commend to his 
notice that all the water and air propellers of the Great 
Engineer are capable of alteration as to propulsive area in 
some form or another. 

I have the honour to be 

Your obedient servant, 
Ropert McGrasson. 

Selhurst, S.E., April 30, 1892. 


up. In America Mr. Loring, 
who was then engineer-in-chief 
to the United States Navy, had 
es two navy steam pinnaces at 

is dis 1, and he had experi- 
mented with them every day for 
two years, Sundays excepted, 
and had been unable to get any 
result. 





CENTRIFUGAL VENTILATORS. 
“ . FA THE EDITOR oF pag 
1r,—-I find in your paper a very extraordinary com- 
— made by Mr. R. Ven A. Norris, of Wilkes-Barre, 
ennsylvania, ove the Capell fan’s performance at 
the Lehigh and Wilkes-Barre Colliery, No. 11. In list 
of fans tested, he compares the work of No. 1ffan at the 
Susquehanna Company’s colliery, a fan 20 ft. in diameter 
by 12 ft., with No. 11, a Capell fan 12 ft. 6 in. in diameter 
by 11 ft. wide, and he says, ‘No. 1 is exhausting over 
4500 cubic feet per 100 ft. of periphery speed. The 
Capell fans Nos. 11 and 12, both very wide, do not > 
proach these.” Now a fan’s output per revolution in the 
case of fans maintaining a by scwg vacuum within their 
bodies, as the Capell fans and the fans he refers to, bears 
a very close relation to the cubical contents of the 
of the fan, and any comparision of results must bear this 


one at t 








fact in mind, though Mr. R. Van Norris appears to have 
lost sight of it in his statement when comparing the work 
of the various fans at 100 ft. of periphery s - No. lis 
a fan 20 ft. in diameter by 12 ft. wide. 

The cubic contents of this fan is 3770 cubic feet. The 
cutput per revolution is 2818 cubic feet, and the equiva- 
lent orifice of the mine is 75 square feet. 

The output per revolution of this fan is 74.7 per cent. 
of its capacity per revolution. I will now take Capell fan 
No. 11 at the Lehigh and Wilkes-Barre Colliery. The 
fan is 12 ft. 6 in. in diameter by 11 ft. wide (I refer to my 
drawings). The cubic contents of the fan is 1472.4 cubic 
feet. The output per revolution, as shown in the tests, is 
1195 cubic feet, or 81.2 per cent., and the equivalent 
orifice of the mine is only 58 square feet. The volume 
shown was 215,200 cubic feet, gauge being 1.65 in., revolu- 
tions 180. 

This means that the Capell fan working on the equiva- 
lent orifice of 58 square feet puts out 81.2 per cent. of 
its body capacity per revolution, while the Susquehanna 
Colliery fan, working on an equivalent orifice of 75 square 
feet, only puts out74.7 per cent. of its body capacity. 

But it isa well-known fact that a fan’s output dimi- 
nishes as the equivalent orifice is reduced, therefore, it is 
perfectly just to say that if the Susquehanna fan were 
working on an equivalent orifice of 58 square feet, instead 
of 75 square feet, its output would be reduced to about 
60 percent. of its body capacity per revolution. Asa 
matter of actual observation Capell fans working on large 
equivalent orifices give outputs from 90 to 110 per cent. of 
their body capacity per revolution. I could guarantee 
that a 20-ft. diameter Capell fan, 12 ft. wide, even with a 
single inlet 12 ft. in diameter, will on a mine of 75 ft. 
equivalent orifice, 289,844 cubic feet per minute at 
84 revolutions, against 236,684 cubic feet of the Susque- 
hanna fan. But Mr. Norris does not know of one curious 
discrepancy in the Capell fan, which has become very 
evident now that over 100 Capell fans are working on 
mines, viz., that the gauge does not follow either the 
squares of the revolutions or volumes passed, showing 
very low gauges with low speeds, and the gauge rising 
rapidly as the speed increases, while the output remains 
nearly the same per revolution. The two tests A and B 
show this in the first at 150 revolutions ; the equivalent 
orifice is 64 ft.; in the second the equivalent orifice is 
58 ft., the equivalent orifice being calculated by the 
gauge. This is the result of the independent action of 
the two fans of which the Capell fan is composed. 
If the fan is run for initial gauge, i.e., with closed 
draught, the two gauges are thrown together, and we get 
a gauge far above any Guibal fan gauges. 

At the colliery of Crespin, near Anzin, in the north of 
France, a 12-ft. single inlet Capell fan, gives 7 in. water 
gauge at 240 revolutions, the equivalent orifice of the 
mine being only about 5 square feet. This result is far 
above the percentage of gauge in Guibal fans. The 
result approaches the initial gauge of the Capell fan. 

‘o get a fair comparison between fans of different 
types the points I have brought out should be carefully 
noted, otherwise conclusions may be drawn which are as 
far as possible from being correct. 

To com a fan of 3770 cubic feet capacity with a fan 
of 1472 cubic feet capacity, both calculated on 100 ft. of 
periphery speed, for output is to me something like com- 
paring two men emptying two cisterns of equal size, one 
with a quart measure, the other with a pint measure, and 
finding fault with the holder of the pint measure for not 
getting out as much per dip as the other. For a fan is 


a an air displacer. 
he tables sr pe are most interesting, but I am 
loath to think that any fan shown in the illustrations 


would give 85 per cent. efficiency on an English colliery, 
if tested by a fan commission. 

It may be of interest to know that the sister fan to the 

he Lehigh and Wilkes-Barre —— (No. 11) is 

on the Silverhill Colliery of the Stanton Iron Works 

Company, Teversal, Notts. This fan at 215 revolutions 

gives 200,000 cubic feet per minute with 4.1 in. water 

gauge, and over 60 per cent. efficiency with the improved 

engines now working. It was designed for 240,000 ft. at 

4in., but the mine cannot give this under 5.69 in. gauge. 

Iam, yours ———, 
+, M. CaPELL, 





THE EFFECT OF DEPTH OF WATER ON 
SPEED. 


To THE EDITOR OF ENGINEERING. 

Srr,— Many years ago, while rowing in very light skiffs 
on the Thames, the increased resistance due to shallow 
water was a noticed. This led to a long series 
of experiments with models, afterwards with steam 
launches, and finally with a screw tug. 

The results of the experiments were briefly as follows : 
When a vessel is running in smooth deep water the keel 
will make a certain angle with the horizon, but the 
moment she “smells the ground” the stern will sink 
lower and the resistance will be proportionately increased. 
Now for the cause of the stern sinking. To simplify the 
matter we will consider the motion of the water on the 
starboard side only. The particles of water struck by 
the fore part of the vessel have motion to the right (and 
also a forward motion) impar' to them. If these 
particles of water behaved properly (from a naval archi- 
tect’s point of view) they would close in on the side of the 
vessel just abaft the greatest beam, but instead of doing 
so a large proportion continue their motion to the right, 
their places being taken by a current welling up from 
below. When a bluff-bowed vessel is driven at a high 
speed this upward current arrives at the surface forward 
of the greatest beam. vee 
The after part of a high-speed vessel depends princi- 
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pally upon this upward current for support, therefore 
when there is only a relatively small body of water below 
to supply the current the stern must sink, hence the 


increased resistance, 


Harrow, May 2, 1892. 


Yours truly, 
Horatio PHILLIPS. 





To THe Eprror of ENGINEERING. 

Srr,—As the explanation of another cause of the retar- 
dation of a ship’s speed on the shoal water, Professor 
Rankine’s stream lines theories may be made usc of. 
When the ship is under steam her bow is a positive pole 
of water pressure, whilst her stern is a negative one. 
Consequently the particles of water endeavour to flow 
from the bow towards the stern, not only relatively to the 
ship, but also relatively to the earth, Annexed is a 

















sketch showing the courses of the flow of water relatively 
to theearth, which would be the case, if it were unaffected 
by anything but the difference of water pressures between 
the bow and the stern (see Professor Rankine’s “ Mis- 
cellaneous Scientific Papers,” page 526). The line W.L. 
represents the water line of the ship, and the line B.T, 
the bottom of the water. It is easy to see that the shallow 
bottom has the effect to cut off some portion of the path 
along which the water has to flow, the result being the 
accumulation of a still higher pressure of water at the 
bow, and a simultaneous Muteation of it at_the stern. 
The idea of this latter is due to Mr. Alexander Vogelsang. 


I am, Sir, yours very eee as 
. WabaGakI. 
Newcastle-on-Tyne, April 30, 1892." 





REPAIRING A SCREW-SHAFT, 
_. To Tur Eprror oF ENGINEERING. 

Srr,—I have just had an opportunity of examining a 
very ingenious repair that has been made to a thrust-shaft 
of the steamer Sir Walter Raleigh, and thinking it may 
interest you I inclose photographs showing fracture and the 
method of repair. The steamer isa vessel of 2700 tons dead 
weight. It appears that she was on a voyage from Phila- 
delphia to Dunkerque, and after being ten days at sea 
the thrust-shaft broke, together with the thrust bearing. 
The engineer (Mr. Smail) and his staff at once commenced 
with the repairs, which had to be undertaken under very 
great difficulties, the ship lying in the trough of the sea, 
under a heavy westerly gale, which caused her to labour 
badly. The only appliance on board was a steel gong, 
which was manufactured into drills. The bolts were 
made of various scrapiron, such as furnace bearers, pricker 
bars, and bridge rails. 

After the bolts were secured distance pieces were fitted 
between the bolts, and the shaft was further secured by 
means of a wire hawser, which was tightly bound around 

he collars of the bolts outside. 

After the repairs (which occupied seven days) were 


completed the engines were set away and ship proceeded 
for the nearest available part, viz., Bantry ‘ier, 700 
miles from where the vessel broke down. This port was 


reached in five days ; the revolutions of engines 30, speed 
of ship 120 miles per day, or 5 knots per hour. The dia- 
neter of the shaft is 98 1n., diameter of collars 18in. I 
should also mention a most important matter, i.e, the 
securing of the propeller, which was a matter of great 
difficulty, as this vessel is not fitted with any shaft brake 
in the tunnel. The propeller was lashed up with chains 
and wire ropes. 

You can make whatever use you like of this. I think 
some notice should be taken of it to prove what can be 
done under extreme difficulties, 

In my opinion it is an engineering feat that one should 
be proud of, and t credit is due to Mr. Smail (the 


chief engineer) and his staff. 
Your: omy. 
J. H. Hatrert. 
Cardiff, April 6, 1892, 
[We entirely agree with Mr. Hallett in the opinion he 
has expressed as to the great credit due to Mr. Smail, and 


we are quite sure that this view will be shared by all 
marine engineers.—Ep. E. 





Brucian Biast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of April, 1892, 
was 25; the number of furnaces out of blast at the same 
date was 21. The total of 25 representing the number 
of furnaces in blast at the commencement of April was 
made up as follows: Charleroi district, 10; Liége dis- 
trict, 11; and Luxembourg, 4. The aggregate produc- 








REPAIRING A THRUST-SHAFT 


AT SEA. 











tion of pig in Belgium in the first three months of this 
year was 486,095 tons, as compared with 170,572 tons in 
the corresponding period of 1891. 





INSTITUTE OF MARINE ENGINEERS.—A meeting of 
the Institute of Marine Engineers was held in the 
premises of the Institute, 58, mford-road, Stratford, 
on Tuesday, April 26, when, in the absence of Mr. 
Fisher, the author of the paper on asbestos, read at 
the previous meeting, the chairman called upon Mr. 
Hawkridge to introduce the subject for discussion. Mr. 
Hawkridge briefly referred to the more important points 
in the paper read by Mr. Fisher, and indicated the advan- 
tages found in the uses of the various samples of asbestos, 
both crude and manufactured, which he submitted to 
illustrate the subject. The discussion, which was ani- 
mated and interesting, was sustained by Messrs. Tait, 
Birkett, Nicall, Boyd, the hon. secretary, and the chair- 
man. The meeting closed with the usual vote of thanks. 
It was announced that all papers read during the current 
session would be eligible for the competition in connec- 
tion with the gold medal furnished by the liberality of 
Dr. Denny, past-president. It was also announced that 
arrangements were in progress for the dinner to be held, 

— ly on May 25, in honour of the president, Lord 

elvin. 

Lock WasHeERs.—The Union Steel Washer Com- 
pany, of 27, Walbrook, London, E.C., have recently 
placed in the market’ a new form of washer for 
locking nuts in place, and preventing them unscrew- 
ing from vibration. Two different varieties of this 
washer are manufactured, one of which is intend 
for use on wood, and the other on iron, but both depend 
on the same device for locking the nut. To this end the 
washer is slit in two places tangential to a circle of the 
same diameter as the flats of the nut. This leaves a 
couple of segmental lugs, either of which can be turned 
up against one of the flats, and so prevent it unscrewing. 
These slits are made in such positions that one-twelfth of 
a turn will enable a nut to be locked by one or the other. 
The washers intended for wood have a third slit in them, 
and the pointed partof a ent of the circle thusobtained 
is turned down at right angles to the planof the washer and 
driven into the wood, when it effectually prevents any 
rotation of the washer itself; In those intended for iron, 








the bolts have a flat filed on one side of them, and the 
hole through the washer is shaped to aya Se 80 
that when in place it cannot turn relatively to the bolt. 


Tue Ratine or MacutneRy.—The House of Commons 
has seriously taken in hand the rating of machinery not 
a@ moment too soon. The question is cropping up in dif- 
ferent forms in many parts of the country, and unless 
Mr. Gerald Balfour’s Bill is carried this session a vista of 
endless and irritating litigation is — up. The old 
city of Gloucester, which of recent years has renewed its 
prosperity, owing to the enterprise of the merchants and 
manufacturers, who have found it a convenient trading 
centre, is one of the places where the dispute has now 
recently broken out, the agriculturists having sought to 
rate the whole of the machinery in the district under the 
recent decisions in the Chard Lace Mills case. For the 
purpose of resisting this attack the manufacturers, recog- 
nising the value of united action, combined together and 
obtained the services of Mr. Humphreys Davies, whose 
technical knowledge and wide experience has been useful 
to manufacturers in similar circumstances in many parts 
of the country. After a prolonged contest between 
Mr. Humphreys Davies we the surveyor to the union 
before the Assessment Committee, very material reduc- 
tions were obtained in the proposed assessments, in some 
cases as much as 30 per cent. The authorities, however, 
eventually confirmed the new valuation and the principle 
of rating machinery. The manufacturers, with the in- 
valuable advice and assistance of the National Committee 
of Manufacturers, whose offices are at 8, rence 
Pountney Hill, E.C., arenow making active preparations 


ed |for carrying the cases to the House of Lords, a Court 


which these cases have hitherto never yet reached. It is 
very confidently believed by those qualified to form an 
opinion, that if the case is ag rly brought before 
that tribunal a principle will aid down which will 
meet all the wishes of machinery users. The necessarily 
enormous cost of such proceedings, however, and the 
attendant ill-feeling that must be thereby engendered, 
would be altogether avoided if Mr. Gerald Balfour’s Bill 
were Meanwhile the Gloucester manufacturers are 
exerting themselves manfully, and at the recent election 
of guardians they have succeeded in turning out many 
of the opponents of their interests, and now practically 
have a controlling majority on the Board. 
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On our two-page plate, and on the present page in 
Figs. 2 and 3, we give illustrations of the engines of 
the United States armoured cruiser New York, one of 
the vessels built under the 1889 programme, which 
included seven cruisers and seven armoured ships. 
The design of the New York has been described as 
between our Edgar and Blake. She is 380 ft. 6 in. 
in length on water line, 64 ft. 10 in. wide, and her 
designed mean draught was 23 ft. 34 in., the displace- 
ment at that a being 8150 tons. 

Our two-page illustration shows the whole of the 
propelling engines in perspective; and a very long 
perspective they make. The e is propelled by twin 
screws. As will be gathered there are two sets of 
three-stage compound engines to drive each propeller. 
In this feature the New York resembles the Blake and 
Blenheim, and the big Italian vessel, the Sardegna. 
The cylinders are 32 in., 46 in., and 70in. in diameter, 
and the stroke is 42 in. Piston valves are used ex- 
clusively, the high-pressure cylinders having one valve 
each, while the intermediate and low-pressure cylin- 
ders have each two valves. The high and inter- 
mediate valves are 16 in. each in diameter, but, 
for the purpose of balancing, the low-pressure valves 
are made of different diameters, the mean being 
294 in. The links are of the Stephenson type, 
with double bars as shown. . The frames which 
support the cylinders are of cast iron, and the 
crossheads run on cast-iron guides bolted to the 
frames. The bedplates are of cast steel of I section, 
and are bolted to the engine keelsons, built into the 
ship. The piston-rods, connecting-rods, and other 
working rods are of mild forged steel. The crank- 
shafts are also of mild forged steel, each one being 
built in three sections. The forward shafts are 
134 in. in diameter, with a 6-in. axial hole; the 
after shafts are 17 in. in diameter, with axial 
holes 74 in. in diameter. There is a cast-steel 













coupling between each after and each forward 
engine crankshaft, so that the engines may be quickly 
coupled or uncoupled. It is the intention to use the 
after engines only for moderate steaming. Each 
engine with its auxiliaries is located in a separate 
water-tight compartment and will be entirely inde- 
pendent of the others. The main condensers are of 
composition. They are composed of three sections, 
which are bolted and riveted together. The sections 
are 5 ft. 9 in. in diameter and have a total length of 
9 ft. between tube sheets. Each condenser contains 
3776 tubes of No. 20 B. W.G. thickness of metal. The 
outside diameter is § in. and the cooling surface 5560 
square feet. Each tube is _ separately so as to 
allow them to expand and contract independently. 
The total cooling surface is 22,240 square feet. Re- 
frigerating water is supplied by separate centrifugal 
circulating pumping engines, there being one to each 
set of main engines, having a capacity of 8000 gallons 
per minute. The air pumps are single-acting, each 
with two pistons 25 in. in diameter, and 18 in. 
stroke. They are driven by vertical engines with 
cylinders 12 in. in diameter and of the same stroke as 
the pumps. The steam cylinders are placed directly 
over the pumps. 

Steam is supplied by six double-ended steel boilers 
arranged in three groups of two abreast below the pro- 
tective deck. There will be two auxiliary boilers 
above the protective deck. There are three chimneys. 
The following are the particulars of the boilers : 
15 ft. 9 in. diameter, and 18 ft. long. Eight furnaces 
of 3 ft. 3 in. diameter to each boiler. The grate bars 
are 6 ft. 4 in. long. The tubes for main boilers are of 
steel 2}in. outside diameter. The tubes for the 
auxiliary boilers are 2}in. in diameter. The main 
boiler shells are 132 in. thick. The total main boiler 

rate surface is 988 square feet, and the total main 


iler heating surface is 31,005 square feet. The|h 





working pressure is 1601b. The collective horse- 
power (including auxiliaries) is estimated at about 
16,000 indicated, when the main engines are running 
at a piston speed of about 903 ft. per minute or 129 
revolutious. Mild forced draught will be used on the 
closed stokehold system. The propellers are three- 
bladed, twin screws, made of manganese bronze, and 
are 16 ft. in diameter with 20 ft. pitch. The two 
auxiliary boilers are each 10 ft. in diameter and 
8ft. 6in. long. The grate surface for both will be 64 
square feet and the combined heating surface for the 
two 1952 square feet. 

The contract for the New York complete was 
awarded by the United States Navy Department to 
the Wm. Cramp and Sons Ship and Engine Building 
Company of Philadelphia. 





MASONRY BRIDGES WITH SEMI-FREE 
JOINTS.* 


Ir is proposed here to describe the principles and 
method of construction adopted lately in Germany for 
masonry bridges, by means of which bridges of large 
7 (150 ft.) have been successfully built with a rise 
of only one-tenth span at a moderate cost. 

The uncertainty which exists as to the position of 
the ‘‘ line of resistance” in an arch-ring of finite thick- 
ness, and the necessity of keeping it well within the 
thickness of the ring, lead to the provision of a ring of 
greater thickness than is really necessary to mere 
stability or strength. But, inasmuch as the position 
of the line of resistance is completely defined for a 
given loading when three points on it are fixed, provi- 
sion has been made for defining these points in the case 
of the metal arch by the introduction of three ‘‘semi- 
free joints” into the arch-ring ; the amount of play 

rmitted by these joints necessarily entails that every 

ine of resistance should pass through them all three, 

and—by thus at the same time defining the line of 
resistance—renders it easy to arrange an arch-ring 
which shall contain that line everywhere well within 
its thickness ; these joints are conveniently placed, one 
at the crown and one at each haunch. The desira- 
bility of extending this principle to the masonry arch- 
ring appears to be a suggestion of Mr. Dupuit’s; to 
effect this he proposed to open the joints of rupture at 
the intrados, using if necessary very hard stone for the 
voussoirs composing those joints, or even protecting 
their beds with metal guards. 

Other engineers have proposed either rounding the 
surface of the bed of the upper stone of such a joint, 
or else rounding it off near the edges of the joint, and 
leaving it plane at the centre ; but the pressure at the 
point of rotation would then be too great, and there 
would be risk of fracture of the voussoirs next to such 
a reduced joint. 

A new method has been introduced by Mr. Leib- 
brand, royal ‘‘ Oberbaurath ” at Stuttgard, for render- 
ing the three joints in question (at the crown, and the 
joints of rupture near the haunches) somewhat like 
imperfectly free joints. The “joint” consists of sheets 
of lead, from ,°, in. to ,°, in. thick, covering only the 
central third of the full bed-joint, the remaining 
spaces (the outer third and inner third, i.¢., at ex- 
trados and intrados) being left unfilled. As such lead 
has the property of yielding laterally when under 
heavy pressure, but without | Bre its continuity, he 
has thus contrived a sort of rudimentary articulation 
which has the property (as will be presently explained) 
of confining within pretty narrow limits the zone 
within which the line of resistance can suffer displace- 
ment under any mode of loading whatever. 

In order to make clear the merit of this method, let 
us consider first the manner of resistance of lead to 
crushing, and the admissibility of its employment 
under similar conditions, and next the mode whereby 
Mr. Leibbrand diminishes what would appear at first 
sight to bea serious disadvantage, viz., that of reduction 
¢ the thickness of the arch-ring to one-third at those 

aces, 

. The following experiments were made in 1885 at the 
Polytechnic SchoolatStuttgard on theresistance of lead 
to crushing (see Fig. 1). It was found that ordinary cast 
lead in theshapeof cubesof 8centimetres(= 3.15 in.)side 
and specific gravity of 11.3 could bear a load of 50 kilo- 
grammes per square centimetre for twenty-six hours 
without showing any indications of bulging laterally. 
Under a load of 72 kilogrammes per square centimetre 
it begins to yield slowly. Increasing the load every 
ten minutes up to 300 kilogrammes per square centi- 
metre of the original area, the horizontal section did 
not increase very rapidly; it increased from 64 to 
83 square centimetres, whilst the load per square unit 
of the final area is only 231 (in place of 300) kilo- 
grammes. From 500 to 900 kilo mes per square 
centimetre of the original area the horizontal section 
increased so rapidly that the load per square unit of 
the final area changed but little ; it increased from 
231 to 294 kilogrammes per square centimetre, so may 

* Condensed from ‘‘ Annales des Ponts et Chaussées 
for 1891,” Paper 28, by Lieut.-Colonel Allan Cunning- 
am, ty. ts, 
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be considered nearly constant (see Fig. 1). This 
property of lead is of great importance in the point of 
view now under consideration; for if the line of re- 
sistance should approach near the edge of the lead 
plate, the pressure would then exceed the crushing 
resistance of the metal, so that it would immediately 
yield at the point of greatest pressure until the pres- 
sure per square unit was reduced to the proper 
amount, 

Discs of cast lead of 16 centimetres (= 6.3 in.) dia- 
meter and 15 millimetres (=.59 in.) thickness (similar 
to the joints of 20 to 22 millimetres (= 4% in. to ,% in.) 
used in bridges) offer a much greater resistance to 
crushing than the 8 centimetre (=3.15 in.) cubes pre- 
viously mentioned ; they bear without yielding a per- 
manent load of 100 kilogrammes per square centimetre, 
and begin yielding slowly under a load of 150 kilo- 
grammes per square centimetre. Hard lead cubes of 
8 centimetres (= 3.15 in.) side bear much larger loads ; 
they sustain a permanent load of 250, and begin yield- 
ing under aload of 300 kilogrammes per square centi- 
metre, 

The Stuttgard experiments certainly leave something 
to be datied up; but it seems that it may be accepted 
from them that sheets of cast soft lead 15 to 20 milli- 
metres (=.59 in. to .79 in.) thick can bear without 
yielding a load of 120 kilogrammes per square centi- 
metre (=1706 lb. per square inch), and it is on this 
basis that the German engineers calculate the necessary 
width for the lead sheets of these special joints. The 
width of these strips should, in fact, be as small as 
possible in order to allow of such motion as would 
take place about really free joints. The breadth A B 
of the strip (see Fig. 2) is calculated so that the 
pressure intensity, whether due to the total thrust 
at the crown or to the total pressure on the joint of 
rupture supposed applied at the centre O of the strip, 
may be equal to} x 120=60 kilogrammes per square cen- 
timetre (=853 lb. per square inch). Calculation shows 
that this width is, in general, markedly less than one- 
third the full width of the joint ; but, as an additional 
precaution, the breadth of the strips has been taken 
equal to one-third, which permits of confining within 
pretty narrow limits the zone within which the line of 
resistance may lie: the theory of the arch shows, in 
fact, that the line of resistance cuts the joint at the 
crown above the middle and the joint of rupture below 
the middle. Now, supposing there to be actual contact 
between the lead sheet and the neighbouring voussoirs, 
and that the pressure at the edge of greatest pressure 
(the pt edge at the joints of rupture and the 
lower edge at the crown) reaches 120 kilogrammes 

er square centimetre (1706 lb. per square inch) a 
imit which cannot be exceeded without the lead 
yielding ; the breadth of the zone in which the line of 
resistance must lie, reckoned from the centre of the 
joint, will be contained between the half and the 
third of the strip, so that it will have a width of one- 
sixth of that strip, or of } x }=;th of the whole joint, 
which amounts to only 2 in. ina joint of 3ft. If the 
resultant thrust — closer to the edge B (see 
Fig. 3), a portion A C of the lead strip will separate 
from the neighbouring voussoir, and the maximum 
pressure will exceed 120 kilogrammes per square centi- 
metre (1706 lb, per square inch), so that the lead will 
yield and the limiting pressure of 120 kilogrammes per 
square centimetre (1706 lb. per square inch) will be 
maintained, The experience of four bridges recently 
built in Wurtemburg (1882-87), shows that in the most 
unfavourable case the displacement of the centre of 
pressure at the crown or at the haunches is not so 
great as to sensibly increase the width of that zone 
of one-eighteenth of the joint within which the line of 
resistance should lie, The indeterminateness which 
exists at the position of the line of resistance, and as 
to the stresses resulting even in the best built bridges, 
is thus almost entirely got rid of. 

The durability of lead as used in permanent works 
cannot be doubted after the use made of it by the 
ancients and in the middle ages, in structures still 
standing. The Romans used sometimes to place thin 
sheets of lead between large blocks of ashlar. In the 
bridge over the River Dee at Chester, built in 1833-34 
(circular arch of 200 ft. span), and also in the bridge 
at Turin-on-Dora, 147.6 ft. (built ir 1834), strips of 
lead were introduced into the joints throughout two- 
thirds of the arch, starting from the springings. In 
the bridge at Berne-on-Aar (151 ft.), Built in 1844, 
sheets of lead were inserted in the joints of rupture. 
In these works the lead insured both the maintenance of 
the intervals at the joints and the «mniform distribu- 
tion of pressure upon removal of the centering. 

Next we shall consider the most important question 
which the new method of arch construction, introduced 
by Mr. Leibbrand, raises ; viz., how he reduces the ap- 
parently serious disadvantage of the reduction of the 
arch-ring to one-third of its thickness at the crown and 
haunches, the very points which builders have hitherto 
been wont to strengthen, or at any rate to make of 
stronger materials, The voussoirs next to the lead 
joints bear, in fact, in this system pretty large thrusts 
over a part of their bed, since even in the calculation 
of the stability of these works, Mr Leibbrand admits 





pressures of 120 kilogrammes per square centimetre 
(1706 lb. per square inch) decidedly larger than those 
existing in structures which exceed ordinary dimen- 
sions ; ¢.g., the piers of the bridge at Coblentz carry 
only 896 1b., those of the bridge at Cologne only 768 lb. 

er square inch. After pointing out that the voussoirs, 
ceseaen which the lead joints are to be placed, may 
be made of stone of exceptional crushing resistance 
(e.g., basalt 39,361 lb., granite 25,582 lb. , hardsandstone 
23,890 lb. per square inch), Mr. Leibbrand adds that 
this excess of precaution is unnecessary in structures 
which are not exceptionally large, and that it suffices 
in general to use for these special voussoirs stone with 
a crushing resistance of from 10,660 Ib. to 11,375 lb. 
per square inch, and this has been done in the four 
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bridges recently built under his direction. For proving 
this, he depends on some experiments made in 1885-86 
by Mr. Durand-Claye on the crushing resistance of 
partially loaded stone blocks. Let A be the side of a 
squared stone block resting on its base and carrying on 
its top a cast-iron cube of side a (see Fig. 4). If we 
call / the modulus of crushing of the stone in question, 
fa? would be the total ultimate crushing load, if the 
small metal cube rested on a small stone cube of same 
size. 

Now the load P which, applied to the small square 
area a?, would cause fracture of the stone A may be ap- 
proximately expressed by the empirical formula P= 
fAa, If, then, A=3a, we shall have P=3fa?. Now 
if we admit the same factor of safety (s) in both cases, 
the safe working resistance of the stone fully loaded 
being +s, the total safe load W would thus be in the 
second case, 


Ws f x3a%. 
8 


This empirical rule is of course applicable only under 





the conditions of the experiments, viz., to soft stone 
blocks with a crushing resistance of 576 kilogrammes 
per square centimetre (81901b. per square inch); cubesof 
this stone of 10 centimetres (= 3.94 in.) in the side bore 
under the pressure of cast-iron stamps the following 
loads : 


Length of side of | | 

stamp in centi-| H | 

metres ach . 20 | 5 3 2 1 
Breaking load _ in} 

kilogrammes per, | 

squarecentimetre | 576 1047 | 1560 2633 4458 





If, then, voussoirs of a similar stone have to bear 
over one-third of the length of the joint, a pressure of 
120 kilogrammes per square centimetre (= 1706 lb. per 
square inch) the maximum pressure which can be 
transmitted to them by the lead, the factor of safety 
will be approximately 120 + 1560 = y; nearly. In 
Mr. Leibbrand’s bridges the voussoirs have been made 
of sandstone with a crushing resistance of 760 to 1000 
kilogrammes per square centimetre (= 10,810 lb. to 
14,220 Ib. per square inch). The factor of safety is 
then 120+3 x 760=,, nearly, if the above empirical 
law proposed by Mr. Flamant with some reserve (on 
account of the paucity of the experiments hitherto 
made on partially loaded stone blocks) be exact: it 
would at any rate be greater than the factor of safety 
of one-tenth hitherto adopted for the most heavily 
loaded parts of arches. Thus it seems clear that the 
new method is more rational than would appear at first 
sight, and it has moreover been applied with success 
in the case of four large bridges. 

Having thus explained the new principle introduced 
by Mr. Leibbrand, some details of the bridges already 
made may now be given, as the practical success of 
the large spans attempted with only low rise is largely 
due to the general excellence of the design. Tour 
large-span bridges have been built in Wurtemburg on 
this principle; they all have the peculiarity of what 
may be styled ‘‘sunken abutments.” These abut- 
ments are in general limited by the prolongation of 
the curves of the intrados and extrados below the 
natural surface of the ground, the curve of the intrados 
taking the form of a flat arch of which the visible por- 
tion is a circular arc with very low rise (usually of 
one-tenth span); thus they may be said to have two 
kinds of ‘‘span,” one the effective span above ground, 
the other the span at foundation (see Fig. 6, page 560). 
These four bridges have spans and rises as below: 











Span at 
River. Near Span. Rise. Founda- 
tions. 

i tt ft. {t. 
1 Enz Hofen | 91.9 9.2 147.6 
2 a Wildbad 51.2 10.7 67.6 
3 Glatt Neuneck | 56.8 9.8 68.2 
4 Murr Marbach | 0.2 143.4 


105.0 1 





The visible part of the arch is alone made in ashlar, 
so that an extra thickness of 16 in. to 20 in. is some- 
times given to the haunches, against which the visible 
part ot the arch abuts, the curves which contain the 
‘* sunk abutments” being thus parallel to the curves 
of the intrados and extrados prolorged below the 
ground, 

The abutments are generally made in Portland 
cement concrete, and sometimes large blocks of stone 
are laid in the concrete with radial bedding; this 
special concrete is composed of 1 volume of cement, 
3 of sand, 6 of broken stone, with the addition in small 
spans of 30 per cent. of large blocks interspersed. The 
arch-rings are in cement concrete in bridges of small 
span (i.e., below 98 ft.) ; this concrete is composed of 
1 of cement, 3 of sand, and 4 of broken stone. When 
it is wished to give the work a better appearance, the 
concrete is used only for the interior of the arch-ring, 
the soffit of the arch being built in voussoirs of squared 
ashlar, and the courses of rough-hewn stone; the 
mortar is usually composed of 1 of cement to 14 of 
sand. In large arches the soffit is built in ashlar, 
where the quarries are conveniently situated, or other- 
wise in blocks of small size, and the rest of the thick- 
ness of the arch-ring is in squared ashlar ; the voussoir 
joints prolonged to the extrados are } in. to ¢ in. thick 
and are filled with dry mortar spread with flat trowels. 
The spandrel arches are of rough blocks with mortar 
composed of 1 of cement to 3 of sand, or of cement 
concrete composed of 1 of cement, 2 of sand, and 3 of 
gravel. The arch coverings are of cement mortar 
composed of 1 of cement to 14 or 2 of sand, and are 
only 1.2in. thick ; but they are finished off with a 
layer of asphalt .28 in. thick, which conducts the 
drainage to drain pipes traversing the arch near the 
springings, or to dry stone drains placed behind the 
abutments. 

After the above general description it will be inte- 
resting to describe one of the larger bridges in greater 
detail. 

Bridge over the Enz, near Hofen (see page 560).— 
The effective or visible span of this bridge is 28 metres 
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(91.9 ft.), and its rise one-tenth thereof; the span at 
foundations is 45 metres (147.6 ft) The breadth 
between the parapets is only 3.9 metres (12.8 ft.), 
whereof the roadway takes 2.5 metres, and each foot- 
way takes .7 metre ; the breadth between the arch 
faces is only 3.4 metres, the footways overhanging 
4 metre each. 

The foundations of the abutments are sunk in the 
sandstone, situated at 2 metres (64 ft.) below low 
water, and overlaid by sand and gravel. Theexcava- 
tions were dressed to the natural slope of the soil down 
to the subterranean water level, and below this were 
lined with sheeting ; the drainage did not exceed about 
one gallon per second, Portland cement of the Blan- 
beuren works was used for the concrete in founda- 
tions and for all the masonry. The testing of this 
cement was done as follows. A sample was taken from 
each truck and mixed into mortar with sand in the 
proportion of 1 to 3; it was allowed to set one 
day in water and six days in air; the briquettes of 
quick-setting cement for use in foundations were ex- 
pected to bear a tensile stress of 114; those of slow- 
setting cement to bear 170 lb. per square inch. The 
‘‘sunk abutments” resting on the concrete of the 
foundation are in rough blocks with joints perpen- 
dicular tothe intrados. The soffit rests on a mass of 
dry stone covered with a layer of mortar forming a 
centering to it; this mortar, composed of 1 cement 
to 3 of sand, was used in one-fifth of the masonry. 

The centering rested partly on piles driven firm, 
era. on posts not driven. The sand boxes had a 

ase of 3.9 square inches and a depth of sand of 43 in. ; 
pieces of sheet tin prevented the sand (which had been 
washed and dried) from being wetted by rain. The 
centering was loaded with the whole of the voussoirs 
before the masonry work was begun ; this was done 
symmetrically and took two days; the movements of 
the frames were insignificant, they varied from 3}; in. 
to 75 in., thus showing that the centering was very 
stiff. The whole arch was built of excellent sandstone 
found at 1} miles’ distance, with a crushing resistance 
of 13,240 lb. per square inch according to the tests at 
Stuttgard. 

Strips of soft laminated lead of 193 in. wide and ? in. 
thickness were placed at the centre of the joints at 
the haunches, covering the central third thereof ; 
their length was 414in., and they were spaced 3.94 in. 
apart. Each of these sheets rests at its lower edge on 
three points fixed in holes run with lead and project- 
ing Zin. from the bed-joint. These sheets were 
applied to the haunch joints by gentle blows from a 
wooden mallet ; the next voussoir was then carefully 
laid on the sheet, and the void of the joint was then 
filled with tow and a thin layer of cement. At the 
crown a sheet of lead 133%in. wide and ¢in. thick was 
laid at the centre of the joint in three pieces. The arch- 
ring was set with joints of 3 in., the width of which 
was insured by wooden wedges of 2 in. by fin. After 
having laid a row of voussoirs, the joints were washed, 
they were then caulked with tow for a depth of 1.18 in. 
at the intrados and face, and were afterwards rammed 
with cement mortar (composed of 1 cement to 14 sand) 
with flat iron trowels; the five joints next to the 
crown were set all together. Eight masons and eight 
labourers, working in two shifts, laid the whole arching 
in 7} days’ work. During the laying the five voussoirs 
next the haunches, it was noticed that the lead joints 
shrank a little at the intrados, and gave a little at the 
extrados, 

Observed Widths of the Semi-Free Joint at the Crown 
(in millimetres). 











Upstream. | Downstream, 
Time of Observation. | ee | ane 
Extrados.| Intrados. | Extrados. Intrados. 

After keying .. «xl $80 23.0 | 17.0 24.0 

» emptying No. 1 20.0 21.0 | 16.0 24.0 

” ” ” 20.0 21.5 | 15.5 24.0 

” 9, » 3 19.0 22.3 14.5 24.8 
After striking the cen- 

tering.. oe ee 18.6 22.3 1438 =| 24.7 


Observed Widths of the Semi-Free Joints at the Haunches 
(in millimetres). 
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Fifteen days after keying, the emptying ofthe sand 











boxes was started, but the centering was lowered only 


gs in. The sinking of the arch at the crown, after six 
such emptyings, was only Zin. upstream and 3 in. 
downstream. Three more emptyings were done 
twenty-eight days after the arch was finished; the 
sinking at the crown was then 1} in. upstream and 1 in. 
downstream. Lastly, thirty-five days after keying the 
sand boxes were entirely emptied out in four opera- 
tions, after which the total sinking was 1% in. up- 
stream and 14 in. downstream. In the four weeks 
following all the masonry of the work was finished, 
and a total sinking of 2}in. upstream and 2,}, in. 
downstream was noticed. Observations afterwards 
made have not shown any further sinking. 

It is particularly interesting to study the observa- 
tions made as to the opening of the lead joints during 
the lowering of the centres. (See Tables annexed.) 

The lead sheet at the crown remained in complete 
contact with the contiguous voussoirs throughout its 
breadth. The Table above shows that after the a 
ing the thickness varied at the intrados by + 7 milli- 
metre (= 7) in.), and decreased by ;%, millimetre 
(=<; in.) at the extrados; thus the pressure is not 
uniformly distributed. The line of resistance cuts the 
joint above its centre, and in a zone equal at most to 
one-sixth of the width of the lead sheet—i.c., at most 
2} in.—from the centre. The pressure at the most 
heavily loaded edge of the lead sheet does not exceed 
120 kilogrammes per square centimetre (1706 lb. per 
square inch), a the voussoirs next the crown are 
worked in the most unfavourable case up to only 
28.2 kilogrammes per square centimetre (427 lb. per 
square inch), as may be seen by the graphic construc- 
tion in Fig. 13, page 560. 

The lead sheets at the haunches behaved otherwise, 
expanding at the extrados and contracting at the 
intrados as shown in the Table ; they became free at 
their upper edges, so as to be in contact only over 
132 in. The pressure over this width is represented 
by a triangle, and the point where the line of resist- 
ance cuts the joint is situated in the most unfavourable 
case at 5fin. above the centre of the sheet. The 
maximum pressure on the most heavily loaded edge 
reaches in this case 130 kilogrammes per square centi- 
metre (=1850 1b. per square inch), and yet the lead 
does not yield. The voussoirs next the haunches are 
worked in the most unfavourable case to 23 kilogrammes 
per square centimetre (327 lb. per square inch). Now 
it has been shown above that these exceptional pres- 
sures of 1700 lb. to 1850 1b. per square inch, borne at 
certain points of the neighbouring voussoirs, are not 
dangerous. Moreover, no crack has yet been seen in 
the masonry. 

Experiments were also made on the movements at 
the crown during the passage of rolling loads of about 
5.4, 6, 7.5, 8, and 11 tons; these are shown in Table 
below : 

Sinking at Crown (in Millimetres). 


| Sinking at Crown (in Millimetres), 





| During Passag t 
Nature of Load. _, Weight of Load. : —T = 
in Tons. l \ 
| Up- | Down- | Up- Down- 
| Stream. stream. stream. stream. 
Empty roller .. get GH ae .30 15 15 
Short timber cart ... 6 | .25 -20 
Long i - 8.5 | .30 .40 
Transport wagon 7.5 | .% -30 
imber 8.0 | .30 .40 
Full roller ee} 11.0 | .50 55 35 35 
»  » ascending’ 11.0 | .45 .40 
» 9» descending 11.0 | .60 70 | 
4, ascending 11.0 | 55 | .60 
» » descending 11.0 | .65 .80 
» oo ascending 11.0 | .45 -50 


After the passage of the loads, the crown always 
recovered its normal position. 

After the completion of the work the lead joints 
were cleaned and grouted with cement mortar. The 
time occupied in execution of the whole work was ten 
months. The total cost, foundations, and pumping 
included, was 1224/. ; the cost per square foot of plan 
(12.8 ft. between parapets by 91.9 ft. effective span) is 
about 21s. 

Summary.—We may now sum up the results of the 
experience gained in the construction of the above and 
other bridges by Mr. Leibbrand. The object of form- 
ing three of the joints (at the crown and haunches) of 
thin lead sheet of a width of only one-third the thick- 
ness of the arching is to insure that the line of resist- 
ance shall be confined within narrow limits at those 
joints, thereby approximately fixing its position 
throughout, and thence rendering the approximate 
calculation of the thrust of the arch a matter of cer- 
tainty instead of a mere vague guess (as heretofore). 
In consequence of this uncertainty, the thickness of 
the arching has hitherto been computed by empirical 
formule from the span and rise only, taking no account 
of the load carried nor of the strength of the material 
of the arch ring; but with the removal of this uncer- 
tainty, it will now be possible to compute the thickness 
of the arch ring ina rational manner. To carry out 
this object, the lead should be in such thin strips as to 











be worked up to its yielding point ; for spans of less 
than 130ft., soft laminated lead yielding at 1700 lb. 
per square inch should be used, and for larger 
spans hard lead yielding at 4270 lb. per square 
inch should be used. In large spans stone of great 
strength, e¢.g., basalt, granite, &c., should be 
used in the voussoirs next the leaded joints. To secure 
the advantages fully, it is further necessary that the 
lead strips should be in actual contact with the voussoirs 
before and until the keying of the arch : this may be 
managed by not setting the joints near the lead joints 
in mortar until shortly before keying ; they may be 
temporarily filled with sand, or may be set in mortar 
at first only near their centres, and finished in mortar 
shortly before keying. 

It is not necessary that the voids in the leaded joints 
should be filled up with mortar ; if filled at all, the fill- 
ing should be done after all the masonry is done. In all 
Mr. Leibbrand’s bridges the striking of the centerings 
was begun as soon as the mortar was well set ; but the 
lowering was very gradual, by steps of about 4 in. at 
a time, spread over several weeks. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 28, 1892. 

THE dulness in the American iron trade continues, 
and very few large orders have been placed during the 
week. The only activity was in steel billets, which 
are 25 dols. ; sales for the week, 50,000 tons. Sales 
of steel rails, 700,000 tons for the first quarter of the 
year. Wire rods are in active demand. There is an 
improving demand for wrought-iron pipe in western 
markets, also an improvement is noted for structural 
material for bridge purposes. The drop in beams and 
channels has stimulated the demand. Iron ore sales 
continue very light. Railway track supplies are 
moving freely for immediate shipment. All kinds of 
merchant steel are selling well, but in small lots. The 
low prices in all lines of iron will probably continue 
for a good while to come. Shipyards, car works, loco- 
motive works, and bridge works are all busy, but out- 
side of this, dulness continues. A combination of 
twenty-five or thirty blast furnaces has been made in 
the South, which will have the effect of strengthening 
prices, and restricting competition from that quarter. 





Socrety or ENGInEERS.—At a posting of the Society 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, May 2, 1892, Mr. Joseph William 
Wilson, Jun., president, in the chair, a paper was read by 
Mr. Samuel Herbert Cox, on ‘‘ Dry Crushing Machinery.” 
The author having stated that the improvements of 
recent years in chemical and metallurgical processes had 
rendered necessary the introduction of dry crushing 
machines, affirmed as a first principle of success, from an 
economical point of view, that it was necessary to use the 
different machines for the work only for which they were 
designed. While admitting that it was, perhaps, difficult 
to draw hard and fast lines for the work of machines, he 
thought no trouble would be experienced in defining the 
main duty of different classes of plant, or their combina- 
tion in the most efficient groups. Pursuing this principle 
he stated that it was uniformly advantageous to employ 
two stonebreakers, set to different gauges, to reduce the 
stone to such dimensions as would enable the fine crush- 
ing mills to work most effectively, and that the stone 
should be screened after each operation in order to avoid 
passing material through the machinery which was already 
fine enough. He then alluded to various forms of fine 
crushers, ¢.g., the Marsden fine ore crusher; stamper 
batteries; Krom’s rolls, and Coward’s Niagara mill, 
which he described, touching lightly also on the 
various ball machines such as the Globe mill. While 
admitting that each of these possessed certain ad- 
vantages he gave his unhesitating support to the 
Krom rolls as the most efficient for dealing with hard 
rock and reducing it to a fine powder. He gave, in 
illustration, a description of a plant of this class which 
he had recently erected, stating that with a 12 nominal 
horse-power semi-portable engine and boiler, the whole 
plant, consisting of two stonebreakers, one pair of Krom 
rolls, three elevators, and one dust exhaust fan, was 
driven in a pe meray satisfactory manner. The total 
cost of this plant, including buildings and erection, was 
3000/., and the capacity, through a 40-mesh sieve, 30 cwt. 
perhour. The small number of wearing parts in a plant 
of this description is very important, as also is the fact 
that the rolls can be run until the tyres wear to about 
lin. thick, when they are easily replaced. The uniform 
nature of the products, in which these machines differ 
greatly from most other crushing and grinding machines, 
is moreover of the greatest value. e combination of 
crushing and grinding in the same machine may generally 
be looked upon as wrong in principle, tending to make a 
larger proportion of dust, which in subsequent wet treat- 
ment would result in slimes. Referring to the numerous 
disintegrators which are also used for dry crushing, the 
author pointed out that, although they were sometimes, 
employed on stone, the high speed at which they were 
driven, and the pecans | somewhat heavy wear, in- 
volved constant repairs when they were used for this 


purpose, but, in their own province, viz., for crushing 
softer and somewhat elastic materials, for which any 
direct crushing plant would be useless, they are un- 
equalled ; and, where the material to be treated contains 
some moisture and is liable to clog ordinary screens, they 





are infinitely superior to all other types of machinery. 
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(For Description, see Page 557.) 
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IMPORTANT NOTICE. 
1891. E. No, 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat } Friday, the 4th day of December, 1891, 
Regr. J between 
“ ENGINEERING,” L7p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of Jamzs Dennineton an Affidavit of 
JouNn Dyker and an Affidavit of ALEXANDER THOMAS HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper ‘‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers seeking an 
Eastern Trade” and containing a statement in the words 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CiviL BNGINEERS.—Ordinary meeting, Tues- 
day, May 10th, at 8 p.m. Paper to be read: ‘ The Distri- 
bution and Measurement of Illumination,” by Mr. A. P. Trotter, 
Ba , Assoc. M. Inst. C.E.—Thursday, May 12th, Students’ visits 
to the Beckton Gas Works, the Northern Outfall Sewer, the 
Victoria and Albert Docks, and the P. and O. Steamship Oceana. 
Leave Fenchurch-street at 9.18 a.m.—Friday, May 13th, Students’ 
visits to Woolwich Arsenal, the London Electric Supply Corpora- 
tion Works at Deptford,and the Tower Bridge. Leave Charing 
Cross at 9.40 a.m.—Students’ annual dinner at the Holborn 
Restaurant at 7.30. 

THE INSTITUTION OF ELECTRICAL ENG@INEERS.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, 8.W. Thursday, May 12th. Ordinary general meet- 
ing at & p.m. Continuation of discussion on Mr. A. P. 
Trotter’s paper ‘“‘ Notes on the Light of the Electric Arc,” and 

aper ‘‘ On the Cause of the Changes of Electromotive Force in 
allt Batteries,” by Dr. J. H. Gladstone, .S., Member, 
and Mr. W. Hibbert, Associate. 

PuysicaL Society.—May 13th. ‘‘ An Instrument for Drawing 
Parabolas,” by Mr. R. Inwards, F.R.A.S. ‘‘ Some Electrical In- 
struments,” by Mr. F. H. Nalder. ‘* An Instrument for Measur- 
ing Magnetic Fields,” by Mr. E. Edser and Mr. H. Stansfield. 

Gro.oaists’ AssociaTiION, LoNDON.—Friday, May 6th, in the 
Mathematical Theatre, University College, Gower-street, W.C., 
when the following papers will be read: ‘‘ Notes on the New 
Admiralty Section, with Additions to the Thames Valley Fauna,” 
by Mr. W. J. Lewis Abbott, F.G.S. ‘ The Gold of Quartz Veins 
—an Aqueous Hypothesis,” by Mr. J. Logan Lobley, F.G.S. The 
chair will be taken at 8 p.m. 

LONDON ASSOCIATION OF FOREMEN ENGINEBRS AND DRAUGHTSMEN, 
—In the Cannon-street Hotel, Cannon-street, E.C. Paper at 
Fra on ‘*Hand Icemaking Machines,” by Mr. Henry A. 
Fleuss. 

SuerrizLD Socrety OF ENGINEERS.—On Saturday, May 4th, 
Paperon ‘‘ The Construction of Lancashire and Cornish Boilers, 





9) with Limelight Views of Machines and Models,” by Mr. John 


Hitchcock and Mr. Perry Hill, Members. 

Tue Surveyors’ InstituTIoN.—Monday, May 9th, when a paper 
will be read by Professor G. E. 8S. Boulger (Associate), entitled, 
“Phe Scientific Study of Timber.” The chair will be taken at 
eight o’clock. 

Society or Arts.—Monday, May 9th, at 8p.m. Cantor Lectures. 
** Recent Bacteriological and Chemical Research in Connection 
with the Fermentation Industries,” by Mr. Percy F. Frankland, 
Ph.D., B.Sc., F.R.S. Lecture 11.—Culture media—Methods of 
sterilisation—Pure cultivation—Special methods for the cultiva- 
tion of particular micro-organisms. Wednesday, May 11th, at 
8p.m. Ordinary meeting. ‘‘ Uses and Application of Alumi- 


Pp 
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A TEACHING UNIVERSITY FOR 
LONDON. 
Iris nearly eight years since a movement was 
inaugurated for the purpose of establishing a 
Teaching University in London. During that 





period, there has been a considerable display of 





contending views, vigorous discussion, and abortive 
schemes ; and the time has now, we think, arrived 
when the whole situation may be profitably re- 
viewed. 

Professor Henry Morley, of University College, 
was the first afield with a paper on ‘* London Uni- 
versity Teaching Considered from the Modern 
Side.” This brief paper was read at the Inter- 
national Conference on Education, opened at the 
Health Exhibition in August, 1884. Its eminent 
author pleaded for the co-ordination of all institu- 
tions in London of University rank, and their for- 
mation into one federal teaching body. Sir George 
Young was also there with his memorable paper 
‘*On the Proper Relations between the Teaching 
and Examining Bodies in a University.” Of course 
Lord Reay, the chairman, did not fail to profit 
by the opportunity thrust upon him to advocate the 
ideas and plans set forth by his academical friends. 

The movement initiated in the Conference Room 
of the ‘‘ Healtheries” was not allowed to relax. 
Younger men went to print and spoke out their 
minds, whilst the Nestors of the cause approvingly 
looked on. It was pointed out and emphasized, too 
often with a vein of sarcasm, that the University 
of London is only an examining body, that it takes 
no cognisance of how or where candidates are 

repared for its ordeals, that it tests their know- 
edge both as to quality and quantity, and that, 
having done this, it confers or withholds its official 
stamp. There is some truth in this, but it is often 
put forward so speciously as to mislead the reader 
into a false or, at least, into a belittling view of the 
work undertaken and accomplished by the London 
University. 

It will be useful in this connection to recall a few 
facts. There is no doubt that the present Univer- 
sity owes its existence to the action of Mr. (Lord) 
Brougham, the poet Thomas Campbell, and a 
number of influential friends. As the old universi- 
ties in the early part of the century closed their 
doors to all who were not members of the Esta- 
blished Church, Lord Brougham eagerly sought to 
open in the metropolis a university for the educa- 
tion of nonconformists generally. The author of 
the ‘‘Pleasures of Hope,” with broader views and an 
ampler sense of the duties of life, publicly pleaded 
in favour of an academical institution that would 
be free from religious tests of every kind. The poet’s 
pare met with substantial response, and in 1827 
the institution in Gower-street was founded under 
the name of the London University. Although it 
opened with the faculties of arts, law, and medi- 
cine, and had on its registers more than 500 students, 
the Government of the day declined to grant a 
charter with power toconfer degrees. The new so- 
called university soon became an object of suspicion 
and jealousy to a certain class of people, and these 
never rested until they secured, in 1829, the foun- 
dation of King’s College, an exclusively Church of 
England establishment. 

Neither of these rival Colleges conferred degrees, 
and as they both eagerly claimed the power it was 
finally decided in 1836 to form independently of 
them an academical board of men eminent in 
literature and science for the purpose of examining 
their students with a view to conferring the usual 
degrees in arts, law, and medicine. It was then 
that the institution in Gower-street lost its higher 
title and acquired its present appellation of Uni- 
versity College, London. 

Such was the origin of the present Metropolitan 
University, and it is a matter of contemporary 
history that during the fifty years and more of its 
existence, it has been faithful to its mission. Un- 
hampered by secular traditions, unpledged to anti- 
quated views or obsolescent methods, the University 
of London has uniformly kept pace with the times. 
Invariably securing the services as examiners of 
men eminent in their respective branches, the 
University has not hesitated to revise its regulations 
at frequent intervals, and to modify its syllabuses 
so as to bring them up to the highest standard of 
knowledge. Conservative in politics, the University 
has always shown itself most liberal in matters 
educational. In 1858, it practically abolished its 
exclusive connection with University College, King’s 
College, and other affiliated provincial Colleges in 
order to throw open its examination halls to every 
student irrespective of his place of education ; and 
in 1878; it completed this novel and liberal departure 
by admitting women to its degrees, honours, and 
prizes on terms of equality with men. 

Although it may seem inconsistent with the 








enlightened spirit of the times, it is nevertheless 
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precisely with this catholicity that so much fault 
is found. The London University is condemned 
chiefly because it does not confine its honours to 
a few of our leading metropolitan institutions. 
Its critics are evidently not free-traders. They are 
McKinleyites in education. They want ‘‘ protec- 
tion” in order to fill their class-rooms and increase 
their emoluments. They want protection, espe- 
cially in the medical faculty, in order to divert and 
turn back the stream of students that steadily 
flows towards Endinburgh and Aberdeen. Nor 
are they to be blamed for such natural motives, 
especially when others of a higher order are con- 
jointly placed before the public mind. 

It is beyond doubt a matter of widespread regret 
that University College and King’s College are so 
poorly attended ; and it is equally regrettable that 
our medical schools have such a paucity of numbers. 
London offers incomparable advantages to arts and 
science students by its museums, libraries, literary 
and scientific societies, as well as by its physical and 
chemical laboratories. The future barrister has an 
unequalled embarras de richesses in the law courts, 
law institutions, and inns of court. The medical 
aspirant has unrivalled advantages in the numerous 
hospitals and the Colleges attached to them, whilst 
the young civil and electrical engineer is surrounded 
with workshops and installations illustrating every 
department of his profession. 

It would be criminal to neglect such facilities for 
instruction and for highereducation. Every effort 
should indeed be made to turn them to the best 
practicalaccount, and thereby to establish in London 
a great modern University. Cambridge might con- 
tinue to lead in mathematics and Oxford in classics ; 
but in every other branch London should be facile 
princeps. me ee ae) ate 

Many of the friends of the existing institution in 
Burlington Gardens haverecognised thatthetime has 
come for a change to be made in the constitution of 
the University, so as to enable it once more to keep 
step with the progressivespirit of theage,and minister 
successfully to the marked educational wants of the 
day. Lord Justice Fry proposed a scheme in 1885 
for the reorganisation of the University, which did 
not commend itself, on the whole, to the members 
of Convocation. This body consists of all graduates 
of three years’ standing who pay a stipulated annual 
subscription. The present number on the register 
is 3000. Convocation discusses the protean ques- 
tions of university interests and business, and sends 
up its resolutions to the Senate for consideration, 
approval, and action. It would appear as if there 
was no very great entente cordiale between these 
two bodies; latent jealousies being permanently 
harboured, neglect being frequently shown, and 
some small friction occasionally noticed. The 
greatest power Convocation enjoys is that it may 
approve or reject any draft scheme sent down by 
the Senate, its action in the matter being final. 

Though the scheme of Lord Justice Fry was 
wrecked in Convocation, it reappeared some 
months later in a modified and improved form 
under the leadership of Sir Philip Magnus. Tact 
and ability were abundantly displayed by Sir 
Philip Magnus, and those who rallied round him, 
and the scheme was carried after a lively and pro- 
longed debate, with some modifications of a general 
character. The Senate was slow to appreciate the 
work of Convocation, but the idea of reform 
filtered into the minds of several of the more active 
senators, and soon a spirit of readiness to face the 
issues in question manifested itself, though some- 
what shyly at first. Negotiations were carried on ; 
concessions were offered ; and plans for reorganisa- 
tion drawn up. A new scheme was elaborated by 
the Senate chiefly through the exertions of Mr. 
James Anstie, Q.C., B.A. ; but, despite the eloquent 
advocacy of Lord Herschell and Sir Richard Quain, 
the scheme was ultimately rejected by Convocation 
at its annual meeting in May, 1891. This defeat 
was a triumph for the ever-pushing Teaching Uni- 
versity party ; and so well did they avail themselves 
of the caveningen thrown in their ‘vay by the pro- 
crastinating policy of the Senate and the inde- 
pendent attitude of Convocation that the draft 
charter of the Albert (subsequently Gresham) 
University of London was approved by the Privy 
Council, and early in the present year laid on the 
tables of both Houses of Parliament. 

This was the signal for a new Iliad of academical 
strife. The Senate met; the members of the 


Annual Committee were summoned ; Convocation 
assembled ; the whole academical machinery was 
set in motion. 


Professor Karl Pearson, of Uni- 





versity College, tried to be witty at the expense 
of Convocation ; Professor Ray Lankester, Mr. 
Thiselton Dyer, Professor Carey Foster, and even 
Professor Fitzgerald, of Dublin, took part in the 
conflict. Few liked to see a second university estab- 
lished in London, and most felt that it was possible 
for the existing institution to modify its charter 
so as to make itself the centre of the grand Uni- 
versity of the future. 

Strong opposition throughout the country was, 
in consequence, manifested against the Gresham 
University ; an influential deputation waited on 
Lord Salisbury at the Home Office ; but the noble 
Lord listened with diplomatic placidity to the argu- 
ments of Lord Spencer, the Marquis of Ripon, Mr. 
Chamberlain, Mr. Busk, and Mr. Rendall, and then 
remarked that it was not competent for him but 
for the Houses of Parliament to deal with the draft 
charter of the proposed University. 

The House of Commons did deal with it a week 
later, and very effectively, too, causing it to be 
withdrawn for the purpose of referring the whole 
question back to a new Royal Commission. 

This Commission was appointed last week by Mr. 
Balfour, the terms of reference authorising the 
members ‘‘to consider, and, if they think fit, to 
alter, amend, and extend the proposed charter so 
as to form and report a scheme for the establish- 
ment under charter of an efficient Teaching Uni- 
versity for London.” 

Efforts will doubtless be again made to secure 
the co-operation of the present University ; it will 
be the last opportunity offered for the settlement 
of the great metropolitan educational question. 
There is no need for two Universities in one capital 
even if that capital be a five-millioned city like 
London. One can successfully meet all the de- 
mands for higher education, university instruction, 
and post-graduate research. The existing Univer- 
sity has an established reputation for scholarship. 
Its degrees are honoured throughout the empire ; 
many of its graduates are already among the fore- 
most men in science and letters, whilst a great 
many more hold the highest posts in Colleges and 
foreign Universities. Such an institution is 
eminently qualified for the difficult task of forming 
the various teaching establishments scattered 
throughout London into one organic body and of 
infusing into it afresh stream of vigorous academic 
life. 

It rests in some measure with the Senate and 
Convocation to decide whether a second and rival 
University shall or shall not be set up in London. 
A broad, liberal, and unselfish spirit is necessary for 
the adequate treatment of the question. There 
is no want of tact or talent in the University ; 
nor is there any lack of legal and academical know- 
ledge. The defects in the present system may be 
removed, or, at least, greatly minimised, and the 
University may be reconstituted to meet all reason- 
able demands. The Royal Commission is unusually 
strong in numbers, consisting as it does of thirteen 
members, viz.: Lord Cowper (chairman), Lord 
Reay, Bishop Barry, Sir Lyon Playfair, Sir Wil- 
liam Scovell Savory, Sir George Murray Humphry, 
Mr. George G. Ramsay, Rev. Canon Browne, 
Mr. Henry Sidgwick, Mr. John Scott Burdon 
Sanderson, Mr. James Anstie, Mr. Ralph 
Charlton Palmer, and Mr. Gerald Henry Ren- 
dall; but some of these are persone ingrate 
being known to have a decided bias for. in- 
novation. The Senate of the University is repre- 
sented by Mr. James Anstie, Q.C., B.A., who 
is neither its Hector nor its Ulysses; whilst 
the more active body, Convocation, is ignored. It 
may not be too late to repair this omission which 
already gives general dissatisfaction and which may 
cause lasting and deeply seated ill-feeling. 

A large and generous policy is wanted on the 
part of the Royal Commission as well as on that of 
the existing University. If this be forthcom- 
ing in due measure, London will become in the 
immediate future the seat of a Teaching and Re- 
search University without an equal in the world. 








ROYAL SOCIETY CONVERSAZIONE. 

THe first of the two annual conversaziones given 
by the Royal Society, that is the one from which 
ladies are excluded, was held last Wednesday 
evening in Burlington House, and was attended by 
some four hundred guests. The exhibition of novel 
scientific apparatus was not large, and with some 
notable exceptions, it was not of high interest. 


the front at such exhibitions. Professor Crookes 
repeated some of Mr. Tesla’s experiments, but with 
simpler apparatus. He used an induction coil, 
giving twenty complete alternations per second 
and 467,000 volts, to charge a battery of Leyden 
jars. The discharges from the battery were sent 
round the primary wire of an induction coil 
immersed in oil, while the discharge from the 
secondary was used to produce the various effects. 
The vibratory current of the spark of the Leyden 
jar raised the number of alternations in the final 
current to one million, it was stated, while the volts 
were 116,000. The visitors were greatly interested 
in taking the discharge through their bodies, in con- 
firmation of Tesla’s contention that currents of high 
frequency are not dangerous. Mr. Crookes showed 
all the usual phenomena of stream and brush dis- 
charges, the lighting of vacuum tubes without 
conductors, phosporescence of air, and the like. 
Professor Oliver Lodge had a number of experi- 
ments to demonstrate the behaviour of the electric 
spark under various conditions. He discharged 
through air to water, showing how it spread out 
over the surface seeking for a path, and then he 
made the discharge take place under water, the 
result being an exceedingly loud crack and a greatly 
increased illumination. A shower, with too great a 
spark length for a strong discharge, excited much 
admiration, the air being filled with a multitude 
of violet streams, recalling vividly some photo- 
— of lighting. 

r. James Wimshurst always prepares some 
novelty for the Royal Society. This time he had a 
number of Leyden jars with removable coatings, 
both inner and outer, made of convolutions of insu- 
lated copper wires. The ends of the wire were 
brought near together, and armed with balls, and 
it was curious to see the effect of the surging of the 
charge in the wire. Each time the jar discharged 
there was an additional discharge in each of the 
coatings. By combining several jars, very pretty 
and erratic effects could be obtained. 

Of all the apparatus to be seen in the room, 
nothing exceeded in practical interest the new 
optical pyrometer invented by Professor H. le 
Chatelier, and shown by Professor W. C. Roberts- 
Austen. If the promise of this instrument is ful- 
filled, and we see no reason why it should not, it 
will be possible to read the temperature of a furnace 
or a piece of glowing metal, by merely looking at 
it through a telescope. The principle of the appa- 
ratus is very simple. The light from a standard 
naphtha lamp is reflected to the eye through a 

iece of red glass. At the same time the 
ight of the glowing body reaches the eye 
through another part of the same glass. The aper- 
ture through which it comes can be expanded 
and contracted by means of sliding V-shaped 
shutters until a uniform illumination of the two 
parts of the field of vision is attained. Connected 
with the shutters is an arm moving over a scale. 
This scale is graduated empirically, either by means 
of platinum-rhodium thermo-junction pyrometer, 
or by other means. Of course the new instrument 
is not available for temperatures below the glowing 

int. 

On the next stand came an exceedingly ingenious 
and workmanlike chronograph, exhibited by the 
Rev. Frederick J. Smith. The records are made 
by means of styli operated by electro-magnets on a 
vertical smoked paper, which is attached to a 
carriage running on rails. The time is measured 
by means of a tuning-fork, which draws a wavy 
line on the paper. The fork is set in action 
and the carriage released to make its travel under 
the influence of a weight. The commencement of 
the period to be measured is marked by the break- 
ing of an electric circuit, and the drawing of a line 
on the paper ; the end of the period is marked by 
a second circuit being broken, and another line 
drawn. The distance between these lines can 
then be measured by means of a micrometer ap- 
paratus, and the time estimated by reference to 
the known period of the tuning-fork. Mr. Smith 
had a steel bar a few feet in length, and at 
intervals during the evening he measured the speed 
of sound through it. He is also able to measure 
the modulus of elasticity of metals without 
mechanical experiments, since the modulus is a 
function of the velocity of propagation of sound in 
the metal. The instrument is also furnished with 
continuous contact breakers to enable ——— 
to be taken in rapid succession by means of electric 
sparks, of moving objects, such as falling drops 








Electrical matters are now always very much to 





of water, the wings of insects, and the like. 
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Another chronographic instrument was shown 
by Captain Holden, R.A. It consisted of a high- 
speed chronographic pen, with an automatic reset- 
ting attachment. The object of this instrument is 
to take a number of successive records of short in- 
tervals of time, on a revolving drum or moving 
surface, under as nearly as possible the same con- 
ditions. The pen is automatically reset after 
making each record, and the condition of the 
various circuits in connection with it may be made 
absolutely identical, and thus the small time error 
in the working of the apparatus entirely elimi- 
nated, 

The committee of Kew Observatory have under- 
taken the examination of photographic lenses, and 
they showed Major Darwin’s apparatus which has 
been constructed for the purpose. In bright 
weather the lens is mounted in a frame, and a 
picture of a distant object is thrown ona ground- 
glass screen. The lens is then rotated to a definite 
angle first to right and then to left, and the focal 
length is deduced from the measured movements of 
the object on thescreen. At the same time it is noted 
if the movement of the object is exactly horizontal, 
and if not its divergence is measured. To try the 
figure of the lens it is focussed to the edge of a fine 
ribbon of steel, and the steel is gradually turned 
towards a flatwise position until it becomes visible. 
The sooner it is perceived the better the lens. If 
there is any distortion it is immediately shown in 
the fine black line in the field of view. The points 
referred to in the certificate given are principal 
focal length and of back focus ; centering in mount ; 
effective operation of different stops ; angle of field 
of view ; curvature of field ; definition. Whenthe 
weather is obscure a collimater is substituted for 
the distant object. 

The new form of eudiometer exhibited by Dr, W. 
Marcet, is an exceedingly convenient one, especially 
devised for the rapid and accurate demonstration of 
the quantity of oxygen contained in air. It con- 
sists of a U-tube, the leg in which the mixture of 
air and hydrogen is exploded being surrounded by 
a water jacket to maintain the gases at a constant 
temperature. In using the instrument it is filled 
with mercury, and a charge of hydrogen is then 
admitted through a cock at the top of the 
exploding limb, all the conections being first 
exhausted of air, and further ‘‘ washed out” by 
blowing a current of hydrogen through them into 
an exhausted india-rubber bag, before the cock on 
the eudiometer is opened. The connections are 
next made to the apparatus for supplying the air 
to be tested under slight pressure, and all traces of 
hydrogen being driven out of the connecting tubes, 
&c., a measured quantity of air is admitted to the 
endiometer. This air and the hydrogen are then 
mixed in the usual way by producing oscillations 
in the mercury column and finally exploded by an 
electric spark. The details of the apparatus have 
been well worked out to secure handiness of 
manipulation and accuracy. 

Professor Frank Clowes showed a convenient 
mode of obtaining in an ordinary miner’s safety 
lamp a very delicate flame, suitable for testing the 
presence of minute quantities of firedamp or other 
inflammable vapour in air. When a lamp is 
burnt in air containing such admixture there 
is formed above the flame proper a luminous 
‘‘cap,” the height of which increases in a 
certain proportion as the percentage of in- 
flammable gas or vapour in the air increases. 
When small percentages only of such inflammablegas 
are present, the ‘‘ cap” is not readily observable or 
measurable, unless the flame over which it is formed 
is of very low luminosity, and such a flame it is the 
object of Professor Clowes’ device to supply. For 
this purpose he fits an ordinary miner’s safety 
lamp with a very small tube which extends from the 
side of the wick to an external connection on the 
lamp case, where it can be coupled by a flexible tube 
to a light steel bottle containing compressed 
hydrogen. When the atmosphere in which the 
lamp is burning is to be tested, the hydrogen is 
turned on and of course ignites from the lamp 
flame, forming a small jet by the side of the latter. 
The lamp wick is then turned down until the lamp 
flame proper is extinguished, leaving the small 
hydrogen jet alone burning. This hydrogen 
flame is then adjusted to a standard height, and 
the luminous ‘‘cap” formed over it is measured. 
The hydrogen flame having a very low luminosity, 
this ‘‘cap” can be observed readily, When the 
desired measurement has been made the lamp-wick 
is turned up again, when it reignites from the 








hydrogen flame, and the supply of hydrogen 
can then be disconnected, and the lamp restored to 
its normal condition. By the use of this pale 
hydrogen flame the presence of percentages of 
firedamp as low as 0.25 or 0.3 can be detected and 
estimated, while the ordinary flame of the lamp, 
when carefully adjusted, will only serve to indicate 
percentages above3. The application of this mode 
of testing was shown by a lamp burning in a suitable 
smali testing chamber containing air with which 
a small percentage of gas had been mixed, the 
‘*cap” on the flame being seen through a window 
in the side of the testing chamber. 

Messrs. Pyke and Harris showed an alternate 
current dynamo in which there were no sliding 
electric contacts. Both the field and the armature 
coils are stationary. The variations of the mag- 
netic circuit are obtained by means of revolving 
magnetic inductors which move between two sets 
of stationary poles wound with coils. The field is 
produced by a single coil surrounded by magnetic 
material both on its inner and outer circumference 
and on one face. Its polesare formed as laminated 
rings with projecting pole pieces, the two rings 
being concentric with the poles projecting towards 
each other. On these poles are placed coils, 
and between them the inductors pass. An 
even number of polar projections are employed, 
and the revolving inductors are arranged so, that in 
proportion as one pole is being demagnetised, the 
magnetism of the other poles increases, and vice versa, 
thus the total magnetic effect being always approxi- 
mately constant. The induced current conductor 
is so arranged that the polar projections which are 
being magnetised, and those which are being demag- 
netised, have a similar inducing action upon it, the 
magnetising of one set of polar projections thus 
increasing the effect produced on the same wire by 
the demagnetisation of the other set of polar pro- 
jections. The machine can be constructed for 
single or many phase alternating currents. 

Mr. Cecil Carus-Wilson showed samples of 
musical sands from New Zealand, and also of some 
artificial musical sands which he had succeeded in 

roducing. Some of the latter had been ‘‘ killed” 
by constant exhibition, and gave only a dull sound 
in place of the musical note. 

There were two very popular exhibits down- 
stairs. Professor C. V. Boys showed on the 
screen photographs of flying bullets. These 
are obtained by throwing the shadow of the bullets, 
obtained by an electric spark, on to a sensitised 
plate. The bullet in its course completes a circuit 
between a lead and a copper wire and effects the 
discharge of a small Leyden jar. This brings 
about the discharge of a larger jar, and gives the 
spark which produces the photograph. The pic- 
tures were most interesting, indeed they surpassed 
anything of the kind ever yet shown. In front of 
the bullet there was a wave of compressed air, and 
behind it another, each clearly indicated in the 
photographs. The bullet also left a wake behind 
it, caused by the efforts of the air to fill the 
space in its rear. The pictures of bullets pass- 
ing through sheets of glass were much appre- 
ciated. At the rear of the pane the particles were 
flying off as if by the result of an explosion, while 
in the front the disturbance was much less. The 
air waves caused by the vibration of the glass could 
be seen running down in front of it, and changing 
from compression to rarefaction as the nodes 
occurred in the glass. One picture represented 
an aluminium bullet fired by smokeless powder 
from a magazine rifle with a speed of 3000 ft. 
per second. It had pierced a sheet of paper, and 
was followed by the scraps which it had cut out. 
Each of these was surrounded by its own com- 
pression waves of air, and it was noticeable that 
where these met they did not cross like sound 
waves, but united and flowed away at their mean 
angle. One of the bullets had a number of holes 
pierced through it at right angles to its axis, and 
through one of these the light could be seen, de- 
monstrating that the photograph had been taken 
in one two-hundred-thousandth of a second. The 
marvellous powers of the photographic plate were 
signally shown by this exhibit, which was intensely 
interesting. 

At eleven o’clock there was a demonstration of 
composite heliochromy by Mr. F. E. Ives, of 
Philadelphia. Three photographsare simultaneously 
taken by one camera on one plate. By means of 
light filters one of the negatives is made by such 
light rays only as excite the fundamental red sen- 
sation, and in due proportion ; another by light 








rays as they excite the fundamental green sensa- 
tion, and another by light rays as they excite the 
fundamental blue-violet sensation. These three 
pictures are all reproduced through coloured glasses 
and superposed on the screen, giving a coloured 
representation of the original object which is won- 
derfully natural. The same result can also be ob- 
tained by means of a device the size of stereoscope, 
being three optical systems with red, green, and 
blue glasses. The three images being exactly super- 
posed appear as one only, in which the natural 
colours are reproduced, together with the light and 
shade. The effect is exceedingly good, and the 
process seems full of promise. 

Among the minor exhibits was a lecture-room 
apparatus by Professor T. E. Thorpe to show the 
phenomena of dust explosion ; vacuum tubes with- 
out electrodes by Dr. J. T. Bottomley ; an appa- 
ratus for testing for incompleteness of colour vision 
by Mr. R. Brudenell Carter ; and photographs of 
stellar spectra by Professor J. Norman Lockyer. 
There were also some very interesting archeological 
remains from Mashonaland, but they do not fall 
within the scope of this article. 





ELECTRICITY IN THE NAVY. 

A LeEcTURE delivered by Lieutenant F. T. 
Hamilton, R.N., on Wednesday last supplies an- 
other example of the useful position filled by the 
Royal United Service Institution. It would be 
difficult to over-estimate the good done by this 
Institution in spreading knowledge on various sub- 
jects amongst the officers of the two militant 
branches of Her Majesty’s service. This usefulness 
is but poorly requited. by the small annual grant 
allowed to the Institution, and it is to be hoped 
that something further may be done by the Go- 
vernment in helping to give this meritorious society 
a permanent and fitting home. The Royal United 
Service Institution really does national work ; work 
which is necessary and which should be paid for by 
the community at large, It will be a most foolish 
policy if this voluntary association of naval and 
military officers be crippled in its sphere of action 
—even if its very existence be not threatened—by 
want of a suitable dwelling place. 

The task Lieutenant Hamilton had undertaken, 
in response to an invitation from the Council, was 
to bring the record of electrical application on ship- 
board up to date. In 1885, Lieutenant Battan, 
R.N., delivered a lecture before the same Institu- 
tion in which he described the then existing state 
of electrical practice on shipboard. Since then, it 
is .pleasant to hear, une of the most notable 
features in connection with the subject has been an 
advance towards simplicity ; always a sign of true 
progress in engineering matters. Electric lighting 
was the first point dwelt upon by the lecturer, 
and it is surprising how important a quantity of 
machinery has been worked into the ships of the 
Royal Navy for illuminating purposes. The official 
publications do not publish tigures which enable an 
outsider to determine the money value of this 
costly plant, but in almost all but some unimpor- 
tant craft electric light isthe rule on Her Majesty’s 
ships. Artificial illumination is necessary in many 
parts of the vessel, both by day and night, and it 
will give some idea of its importance when we state 
that a vessel of the Latona class requires about 
5 tonsof coal to keep her internal electric lighting 
going for a week. The space occupied by this 
coal would contain candles enough to last the ship 
for nearly six months ; although, presumably, not 
with the same illuminating effect. 

Lieutenant Hamilton answers a question which is 
often asked as to why the material of the hull 
is not always utilised as a return conductor. 
This plan was adopted in the Polyphemus, a 
P. and O. steamer, and in many other of our mer- 
chant vessels. There is naturally an advantage in 
economy, but against this must be set the addi- 
tional chance of breakdown. In the complete wire 
system one, or even two leaks, on one lead do com- 
paratively no harm, and it is only when leakage 
occurs on both leads that mischief follows. On the 
other hand, with single wire, one leak leads to dis- 
ablement, and for this reason return wires are 
always fitted on Her Majesty’s ships. There is 
always an alternative candle system in naval 
vessels. This is provided, not so much as a pre- 
caution against breakdown, but for use in war 
time, when fuel might be too precious to be 
used for any other purpose than driving the ship. 
The search light is a question that has received 
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a good deal of attention of late. Some authorities 
have gone so far as to say it is likely to do a ship 
more harm than good in war time ; but we do not 
remember that any one has advocated its abandon- 
ment as a part of a war vessel’s equipment. No 
doubt the search light may prove a two-edged 
weapon, and caution as well as judgment will be 
required in its handling. The lecturer gave some 
points to be observed. Some prefer, he says, a large 
number of search lights, one vessel having as many 
as thirteen ; whilst others are in favour of fewer 
lights of greater power. The latter plan has the same 
objection as the market basket which contains all 
the eggs, whilst several lights are confusing to those 
using them, and tend to make the sbip conspicuous. 
Another much debated point is whether the light 
should be high or low. In the former case the area 
covered is small, whilst in the latter reflected light 
from the water is apt to form a screen for objects 
beyond, if there be any mist upon which it can 
shine. There is one point, however, upon which 
all hands appear to agree, that the further the 
observer goes from the source of light the easier it 
is to see the object it illuminates. For this reason 
the smallest gunboats are given a powerful electrical 
apparatus, so that they may serve as light stations 
for larger ships. There is also a service portable 
search light plant for the purpose of landing. 
Another means for getting away from the projector 
is to have, in the pedestal, a motor which can be 
actuated from a distant part of the ship. 

Secondary batteries next occupied the attention 
of the lecturer. He had for use with the various 
apparatus exhibited a battery of 40 cells, lent by 
the Electric Power and Storage Company. The 
new arrangement of cells was illustrated by wall 
diagrams. The latest form of battery is of heavier 
scantling, so as to prevent bending when the charg- 
ing or discharging is carried on rapidly. This 
causes the lead oxide to keep its place more cer- 
tainly, so that the work of charging or discharging 
can be carried on at twice the rate that was formerly 
possible. The plan has, however, its disadvan- 
tages, for there is less oxide compared to the size 
of the plate, and consequently more weight to be 
carried for a given electromotive force. The fol- 
lowing Table gives the details : 
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Rate of Time of 
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ampéres hours | ampere- 
hours 
| 36 

28 


L (old) 9 4 
K (new) 9 8 


9 286 
3} 357 


It is not advisable that the rate of charging 
should be more than 75 per cent. of discharging. 

Lieutenant Hamilton also described Hallesen’s 
‘* dry cell ;” a form of primary battery in which 
the liquid is absorbed by plaster-of-paris, gelatine, 


or some doughy substance. One of these was 
used with great success in working a magnet in 
the small boat which ran on the artificial lake at 
the Royal Naval Exhibition of last year. With 
regard to the use of electricity for communicating 
from one part of a ship to another, the lecturer 
exhibited several very interesting instruments, 
the action of which he practically demonstrated. 
Electric telegraphs are particularly well adapted 
for this work. For short distances, where 
the places between which it is desired to 
communicate are separated by walls or decks, 
or bulkheads, it is often the most handy 
method. When it is desired to communicate be- 
tween conning towers or bridges and the engine- 
room, we find armoured bulkheads, water-tight 
bulkheads, and all sorts of obstructions in the way, 
so that one of the old-fashioned telegraphs worked 
by rods would have the rods in exposed positions 
where they would be liable to be shot away in action, 
or holes would have to be made through water-tight 
bulkheads, thus endangering their efticiency. With 
electric telegraphs distance, within the possible 
limits of a ship, and angles make no difference, 
and if the wires connecting the instruments are 
severed by shot in action, they are easily re- 
paired, The difficulties to be overcome with 
regard to these electric telegraphs are, first, 
the efficiency, under circumstances of sea service, 
of the batteries or other sources of electricity that 
work them, and, secondly, that they should indi- 
cate accurately at whatever speed the handle is 
moved, as however careful an officer of the watch 





may be, he will naturally push the engine-room 
telegraph over with a jerk if he finds that his ship 
is just going to run into something. To get over 
the difficulty of the batteries, nearly every known 
source of electricity has been tried. The current 
required should be large, as the larger it is the less 
delicate the instruments need be ; naturally, there- 
fore, secondary batteries have been tried, but by 
reason of their delicacy and the carerequired in their 
use, they are not altogether a success. Primary 
batteries, as being more easily repaired or replaced, 
have been more largely used, but it is difficult to 
get great power from them. It is also proposed 
to work telegraphs with the direct current from 
the dynamo machine ; an instrument of this de- 
scription has been invented by Mr. Richards, a 
constructor in the Admiralty. It only takes half 
the amount of current necessary to light one lamp, 
and that only intermittently, whilst it is in actual 
motion ; and as in modern ships there is ample 
dynamo power, and always steam to work it when 
under way, there seems to be no objection to using 
the dynamo as the source of electricity ; this is, 
however, quite a new departure, and there has not 
been yet obtained any practical experience of its 
working. The machine at present most in use is 
that which bears the name of Willis, and an 
improvement upon it known as the Willis and 
Robinson’s telegraph. This instrument can be 
worked either by secondary or by primary bat- 
teries. The great point in its favour is that it can- 
not be thrown out of adjustment by being worked 
too rapidly, as the handle is not in direct connec- 
tion with the electric mechanism. The fact of 
putting the handle over winds up or extends or 
compresses a spring, which, in itsturn, drives some 
clockwork ; this makes the contacts, and no matter 
how angry or excited the officer of the watch may 
be, the clockwork will only cause the contacts to be 
made at a certain slow and deliberate pace, quite 
fast enough for all practical purposes, but not so 
fast as toincur any danger of upsetting the adjust- 
ments. Another good point is that should this 
instrument show the wrong indication through the 
handle being worked when the battery is discon- 
nected for any purpose, or through any other cause, 
it will readjust itself, simply by putting the handle 
hard over. Instruments of this description are 
used for engine-room telegraphs, helm telegraphs 
and indicators, and for distance indicators to tele- 
graph the distance of the enemy or target from the 
officer taking the range to the guns. Many of these 
instruments were shown in the lecture-room, and 
were worked by Lieutenant Hamilton and his assis- 
tant. 

The Granville electric log was next dealt with. 
The lecturer explained that a difficulty with instru- 
ments of this class has always been to keep the 
revolving contact water-tight, but in the present 
instance this has been got over by the bold expe- 
dient of making the log itself one plate of the 
battery for working the instrument, the iron hull 
of the ship the other plate, and the sea itself the 
exciting liquid, so that insulation is not required. 
It only remained therefore to decide what combina- 
tion of metal with iron would give the best result. 
Zinc gives a high electromotive force, but is not 
constant, as the sea water acting on the zinc 
oxidises it and the strength fails. This necessi- 
tates constant cleaning. Plumbago gives the best 
results altogether, as it makes a cell strong enough 
to work one dial, and does not oxidise at all. If it 
be desired to use more than one indicator, the dif- 
ficulty is easily got over by making the small cur- 
rent from the log work a small and delicate relay, 
through which a powerful battery on board could 
be made to work as many instruments as were re- 
quired. A combination of this instrument with a 
revolution indicator would enable one to read the 
speed at any minute by only pressing a button and 
waiting a few seconds until the counter had finished 
counting. 

The subject of signalling led the author to speak 
of a matter which has lately been a good deal before 
the public, namely, electrical communication with 
lighthouses and lightships. The difliculties that 
have to be overcome in order to carry this out are 
pretty well known; but the author described a 
plan which has been patented by the Telegraph 
Construction and Maintenance Company, by which 
communication can be made to both lighthouses and 
lightships without the cable actually going on board 
a light vessel, or being attached to a lighthouse 
at all. A twin cable is led out from the shore to 
within about a quarter of a mile of the lighthouse or 





ship, the cores are then forked out and end in large 
earth plates about one-quarter of a mile apart, 
one on either side of the place required to telegraph 
to. Two earth plates are put overboard, one from 
either end of the lightship, or on either side of the 
lighthouse. If Morse signals are sent along the 
twin cable from the shore, using an interrupted 
current produced by a clockwork sounder, they can 
be distinctly heard in a telephone on board the 
lightship. This plan is now under trial, and is 
said to be likely to get over the ditticulty of com- 
munication. 

Another way of using electricity for signalling to 
a moderate distance is by coloured or flashing lights. 
Great difficulty has, however, been found in 
making the flashing system work properly. The 
author described the two ways in which flashes can 
be produced ; first, by veiling the light; and, 
secondly, by extinguishing it. Ifa light be extin- 
guished by a switch in the ordinary manner, it 
takes a long time for the carbon to cool down to 
blackness, and, being cold, it also takes a long time 
to warm up again to incandescence. The higher 
the candle-power of the lamp, and, therefore, the 
thicker the carbon thread, the longer this takes. 
The result is, either the flashes have to be so slow 
that it is difficult to take in the signal, or they are 
all blurred together and it is impossible. Another 
difficulty is, that when the current carried through a 
switch is larg, as it is in the case of lamps of high 
candle-power, each break of the current causes a 
spark that in a short time burns up the switch. To 
get over these difticulties, several attempts have 
been made to produce the flash by veiling a light 
that is continuously burning. They have not been 
satisfactory ; as the fact that the mechanism must 
be always exposed to bad weather and to violent 
alternations of heat and cold, renders a delicate 
instrument impossible. A large and heavy instru- 
ment cannot be placed aloft where, for distant 
signalling, the dishing light is principally required. 
It is therefore necessary to fall back on the ex- 
tinguishing system and try and get over the 
difficulties. This has been done very fairly suc- 
cessfully in the following manner, which the 
author described and illustrated, so as to allow 
the carbons to cool quickly ; instead of having 
one thick fibre, there are a number of thin 
ones. The lamp so made is called a multiple- 
fibred lamp ; and, as a still further development of 
the same principle, each of the small fibres is put 
into a small lamp of its own. This latter improve- 
ment gives two advantages ; first, there is better 
ventilation and, therefore, more rapid cooling of 
the fibres; and, secondly, the risk of one loop 
catching over another, owing to vibration of the 
lamp, is overcome. The incandescence is more 
rapidly obtained by having a resistance inserted in 
shunt with the key, which allows a small current 
to be constantly running through the lamp, not 
powerful enough to give any light, but only sufti- 
cient to keep the fibres at a very dull-red heat ; 
this resistance also helps to get rid of the spark at 
the switch when turning the light off; and this 
object is further helped by having a condenser 
placed so that each coating is in connection with 
one side of the key. 

The lecturer next referred to the electrical range- 
finder of Lieutenant Fiske of the United States 
Navy ; and afterwards to the possibility of working 
guns by means of electric motors, a scheme which is 
about to be tried by both the French and Americans ; 
but which would appear to be somewhat in advance 
of the time. The use of electric propulsion for 
boats was also referred to, but here again more 
progress is required to bring the question pro- 
minently forward from a naval point of view. 
With regard to the application of electricity to 
torpedoes the author had not much to say, and 
there does not appear to have been any great ad- 
vance in this direction of late. 

The meeting was presided over by Admiral His 
Royal Highness the Duke of Edinburgh, on whose 
flagship Lieutenant Hamilton served in the Medi- 
terranean. A short discussion followed the reading 
of the paper. 





THE WEATHER OF APRIL, 1892. 
THe weather of April has been cold, dry, and 
fine, but not without considerable variations ; 
bright, warm, and fine with much sunshine till the 
11th, then suddenly much colder with snow showers 
and bright intervals till the 19th, followed by fine 
warm and dry air till the 25th, ending with a few 
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showery, windy, and rather cold days. The mean 
pressure and temperature of the atmosphere, at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 

















Mean Difference | Mean | Difference 
Positions. | Pressure. | trom Normal. oo from Normal. 
| in. in. | deg. g 
North ‘i 29.93 above 0.09 | 42 telow 1 
South :.| 930,01 ae 47 =e 
West oe 30.05 es 17 48 | nil 
East “ 29.98 ‘ns 06 44 | below 2 
Central “| 30.02 | os ll 46 | 2 1 
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The distribution of rain (including snow melted), 
both in frequency and amount, may be inferred 
from the following results : 




















Places. Rainy Days. | Amount. ee 
in. in. 
Sumburgh .. ee 18 1,24 less 0.83 
Scilly .. ae ee 13 1.18 * 09 
Valentia os oe 15 1.41 » 2.42 
Yarmouth .. re 12 1.94 more 0.24 





The daily general directions of the winds give a 
resultant from N.N.W., or from N.W. by W. when 
the estimated force is taken into the computation, 
which is also the direction indicated by the mean 
distribution of atmospherical pressure. Rain was 
notably deficient in Ireland, and only the east of 
England had a seasonable quantity. The greatest 
barometrical pressure, 30.5 in., occurred on the 
1st; the least, 29.5 in., on 28th. The highest 
temperature, 75 deg., was reported at Gelde- 
stone on the 5th; the lowest, 11 deg., at 
Braemar on the 15th. The mean temperature at 
8 a.m. for the entire area of the British Islands, 
which on the 2nd was 45 deg., rose to 49.5 deg. by 
the llth, then fell to 36 deg. by the 16th, rose 
again to 50 deg. by the 22nd, then fell slowly to 
41 deg. onthe 28th. On the Ist, at 8 a.m., while 
the temperature at Wick was 53 deg., Lough- 
borough had only 30 deg. Thunderstorms occurred 
on the 6th in south-west England, on the 7th in 
south-west Ireland. The snow in Yorkshire on the 
14th, and over the south-eastern counties on the 
16th, was unusually heavy for the time of year. 
During the 15th a cyclonic disturbance passed east- 
ward over the Channel, and afterwards north-east- 
ward to the North Sea, causing moderate gales and 
large snowfall in south-east England. At Sitting- 
bourne the snow yielded 1.22 in. of water on the 
morning of the 16th. Aurora was seen in north 
Scotland on the 20th, 26th, 27th, and 28th. 
Reckoning by the weather notations, clear fine days 
varied between 14 in the south and 9 in the north ; 
overcast days between 11 in the east and 8 in the 
central district. Fog was reported on 4 days in the 
south district. The duration of bright sunshine, 
estimated in percentage of its possible amount, 
during the four weeks ending the 30th, was, for 
the United Kingdom, 49 ; Channel Isles and south- 
west England, 55; south England, 54; east 
England, 52; south Ireland, 51; central and 
north-west England, 49; west Scotland, 47 ; north 
Ireland and east Scotland, 46; north-east England, 
42; north Scotland, 40. 





THE LIGHT OF ARC LAMPS. 

Ir is a common complaint among the manufac- 
turers of electric light apparatus that it lends 
itself far too readily to exact measurement of output. 
Hence the specifications of customers are drawn 
with greater rigidity than in the case of steam 
engines and other machinery. It is comparatively 
seldom that any test of the efficiency of a steam 
engine is carried out. If the design is good, and 
the material and workmanship sound, a buyer is 
generally content without going to the expense 
of a long trial to prove exactly how much steam is 
used per indicated horse-power per hour. The 
reason is that the test needs several trained ob- 
servers to carry it out, and that it involves a con- 
siderable amount of trouble. In the case of a 
dynamo, on the contrary, the trial is very easily 
and quickly made, and hence is frequently insisted 
upon. In one respect, however, the output of 
electrical apparatus is difficult to measure, that is, 
the degree of illumination emitted from an are lamp. 
So divergent have been the estimates of different 
observers, and so widely various their methods of 
arriving at them, that it has become customary in 


deg. | either insist on their being measured horizontally 


of ampéres passing through them, while, when 
the candle-power is given in manufacturers’ cir- 
culars, we often find the word ‘ nominal ” 
added to it in parentheses, in order to avoid 
disputes. While the illumination of gas and 
candles is measured at the best possible angle, 
that is horizontally, many people object to extend 
the same benevolent treatment to arc lamps, and 


also, or else they rate them at their mean spherical 
intensity, which latter is absurd, as illuminating 
the sky is pure supererogation. There is no 
mystery about the way in which an are lamp 
distributes its light. The great bulk of it comes 
from the glowing crater of the upper carbon, which 
is at the highest temperature to which carbon can 
attain, that is, the temperature at which it volati- 
lises. This, like any other incandescent surface, 
casts out rays in all directions. A great many are 
caught and quenched by the lower carbon, but many 
escape, and where they fall thickest the illumina- 
tion is greatest. Mr. A. P. Trotter has been 
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investigating the subject, and on the 28th ult. laid 
his results before the Institution of Electrical Engi- 
neers. He endeavoured to show that all parts of 
the crater of an arc are at an equal degree of 
brilliancy, and that it is a mere matter of geometry 
to plot the degree of illumination around. Assum- 
ing this to be true the light thrown upon any 
zone of ground beneath the lamp varies as the 
cosine of the angle it makes with the are. This 
hypothesis would render the determination of 
distribution of illumination a fairly simple matter, 
were it not that the lower carbon eclipses in an 
irregular and varying degree the light thrown down 
at angles near the vertical. Experiments have been 
made at Finsbury Technical College by Mr. C. F. 
Higgins to show that the light at any particular 
angle is proportional to the area of the crater seen 
from that angle. By projecting an image of the 
are magnified fourteen times on to a screen the 
crater could be traced at various angles, and its 
area compared with simultaneous photometer read- 
ings at the same angles. We reproduce a curve 
deduced from the experiments, the photometer 
readings being represented by circles, and the areas 
by triangles, and it will be seen that the sets of 
results agree so closely as to prove the hypothesis 
true. 

The brilliancy of the crater per square inch was 
calculated during the experiments. It was found 
to be 42,600 candle-power, the ampéres being 26 
and the volts 51. A similar attempt was made in 
1878 at Chatham by an official committee, and in 
this the illumination varied in an indefinite way 
from 26,000 to 75,000 candles per square inch. 
Mr. Trotter also investigated the same subject in 
the lighthouse at St. Catherine’s Point. Here 
alternating currents are employed varying from 
180 to 300 ampéres, with a voltage of 35 to 38. 
The arc is very short, from ;; in. to } in., and the 
brilliancy of the crater 50,000 candles to the square 
inch. Owing to the shortness of the arc it was difficult 
to measure the area of the crater as seen from any 
particular angle, but the general result confirmed 
the assumption that the illumination varies with 
the area of crater exposed. Even when an attempt 
is made to diffuse the light of arc lamps by opal 
globes and moulded glass the measurements give 


It seems, therefore, quite legitimate to measure 
the light of arc lamps at the most favourable angle 
of 45 deg. From this there can be deduced the 
illumination afforded by the crater at all other 
angles. An addition has, of course, to be made 
for the light thrown out by the heated extremities 
of the carbons, and by the flame that plays between 
them, but this is comparatively very small, and 
need scarcely be taken into account, at least with 
direct current lamps. It remains to be seen if 
inventors cannot contrive to utilise to better 
advantage the large amount of light now wasted by 
being eclipsed by the lower carbon. Various 
suggestions were thrown out by Mr. Trotter, and 
by some of his audience, such as for the use of 
concentric carbons, and of electro-magnets for 
directing the arc into a more exposed position, but 
so far ae practical has been done in this 
direction, at least none of the attempts have 
survived, 








NOTES. 
Atiantic LinER PERFORMANCES. 

THE splendid performances of the Inman liners 
City of New York and City of Paris have engaged 
attention during the past week, and we are now in 
possession of someof thedata. As westated sometime 
ago, the owners have been experimenting with the 
vessels recently, and have been and are working up 
to a culminating point. After Howden’s forced 
draught arrangement was fitted, the coal consump- 
tion was reduced to 260 tons, then was increased 
to 278 tons, subsequently to 290 tons, and now 
308 tons are being consumed. That is to say, the 
air ducts have been gradually opened up to allow 
the air to get more freely into the furnace and 
quicker combustion. The air ducts, too, may be 
still further opened, so that there may be greater 
possibilities in the future. On a recent trip to 
the west the actual distance steamed was 2863 
knots, the time taken being 5 days 21 hours 14 
minutes, the mean speed, according to the log, 
being 20.38 knots. The best performance of the 
Teutonic, if we remember rightly, was 20.41 knots, 
both passages being over the ‘‘ winter route.” The 
daily runs of the City of Paris were 443, 495, 512, 
505, 507, and 401 nautical miles. While the Paris 
was making this run the sister ship City of New 
York, differing only in that she has a closed stoke- 
hold for forced draught, was doing equally well. 
On the last two days and fraction of a day the 
running was most remarkable—466 nautical miles 
in 23 hours 16 minutes, 482 miles in 23 hours 
10 minutes, and 134 miles in 6 hours 15 minutes. 
The mean speed over the 1082 miles was 20.93 
knots. The engines indicated 18,100 indicated 
horse-power, and the consumption of coal, which 
was American, was at the rate of 322 tons per day. 


Tue San Francisco MEETING or THE AMERICAN 
Society or MrecHanicat ENGINEERS. 

In a recent number (see ENGINEERING, January 
15, 1892) we gave particulars of the projected 
tour of the American Society of Mechanical 
os in connection with the meeting which is 
to be held in San Francisco on the 18th instant 
and following days. Though our own societies 
on occasion manage to combine business and amuse- 
ment in a very agreeable way, none of them 
have, as yet, arranged for such an interesting trip as 
this one promises to be. The Iron and Steel Insti- 
tute and the British Association have bothcrossed the 
Atlantic to hold meetings in America, but neither 
of these societies found their way to the fine 
mountain scenery of Colorado or to the marvels of 
the Yellowstone National Park and the Yosemite 
Valley. All these are to be visited in turn by 
the American Society. Leaving New York on 
Wednesday last, the party was due at Colorado 
Springs on May 7. Glenwood Springs, where, as 
its name implies, there are large springs of hot 
water with great medicinal virtues, is the last town 
in Colorado at which a stay will be made, though it 
will be one of three hours only. Salt Lake City, 
the Mormon headquarters, will be reached on 
May 11, and thence the party will proceed through 
marvellous Nevada to Sacramento and Montercy, 
finally reaching San Francisco on the 18th inst. For 
thereturn journey nolessthan four alternative routes 
have beenarranged for, of which members may make 
their choice. One of them will be the same as out- 
ward bound route, but the other three will open up 
to the members entirely new country. Those who 
wish can visit Southern California, returning east 
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beauties of Puget Sound, the Yosemite Valley, 
and the Yellowstone National Park will probably 
have greater attractions, though many may not be 
able to spare the time required for this. The 
very complete arrangements for this excursion 
reflect great credit on the officials of the Society, 
and in wishing the members a pleasant trip, we 
can ouly regret the 3000 miles of ocean which pre- 
vent us sharing in it. 


AMERICANISING British STEAMERS. 


A Bill has been passed by the House of Repre- 
sentatives in the United States, admitting high 
class foreign-built steamships to the American 
register on condition that the owners build similar 
vessels in the United States, and the paragraphist 
in cabling the information to this country, makes 
an assumption which may be natural, but is rather 
improbable. It is assumed that as the Inman 
Company’s steamers are largely owned in America, 
the company will accept the terms. We doubt it, 
and a consideration of the question supports the 
doubt. ‘The Postal Subsidies Bill offered a fairly 
good bid to companies to build in the States, and 
only the smaller types of steamers have been 
ordered to secure the subsidy. Hence the neces- 
sity of the second Bill, which meets the companies 
half way. Now the chairman of the Inman Line, 
as has been previously reported in ENGINEER- 
ING, stated that the extra cost of building 
in the States would more than absorb the 
financial gain consequent on compliance with 
the subsidy conditions. The extra cost is put, by 
those conversant with trade conditions in the State, 
as probably near 25 per cent., and this addition 
means that the soauat expenditure to meet interest 
charges, insurance, and depreciation on such a 
vessel, say, as the City of Paris, would be increased 
by 48,000/., according to present practice in financing 
Atlantic vessels. But evenif the American Govern- 
ment gave this amount annually, there would still 
be a loss, for one of the conditions of the subsidy 
is that all officers and engineers are to be Ameri- 
cans, and American firemen and seamen are gradu- 
ally to replace British sailors. Now there is a 
limited supply of officers, so that wages would be 
high ; and although the supply of American seamen 
is good, firemen are difficult to get, and their 
wages are nearly double those of the Briton. The 
Inman liners, too, if they became Americanised, 
would lose the British Government subsidy as 
armed cruisers, so that the States Legislature will 
require to offer a very large subsidy-—certainly 
more than 24,0001., the amount possible under the 
Subsidy Bill—to induce the Inman or any other 
British company to fly the stars and stripes. 


THe INSTITUTION OF MECHANICAL ENGINEERS. 


The annual dinner of the Institution of Me- 
chanical Engineers was held on Wednesday even- 
ing last in the Criterion Restaurant, where up- 
wards of 300 of the members and their friends 
were present. Dr. W. Anderson, the President of 
the Institution, was in the chair, and amongst 
those present were H.R.H. the Duke of Cam- 
bridge, Mr. George Berkley, President of the 
Institution of Civil Engineers, and Professor W. 
E. Ayrton, President of the Institution of Elec- 
trical Kngineers. In proposing the toast of the 
**Queen’s Land and Sea Forces,” Dr. Anderson 
alluded to his appointment as head of the Royal 
Ordnance Factories, and desired to acknowledge 
the courtesy with which he had been received by 
the officers of the Army and Navy, with whom he 
came in contact. In reply the Duke of Cambridge 
referred to the great changes which had lately been 
made in weapons of war, and pointed out that these 
alterations and improvements required the expen- 
diture of large sums of money, and much time to be 
spent in testing them. They had often been 
severely criticised, and though they welcomed fair 
criticism, some which they received was neither 
just nor generous. In changing a weapon, some 
forty or fifty inventions might be brought before 
them, and the most they could do would be to 
select that one which, on the whole, seemed to 
present the most advantages. Sir Douglas Galton 
proposed ‘Other Kindred Societies,” remarking 
that he hoped at some future day to see all the 
principal engineering associations housed under one 
roof, a plan which had had the support of the late 
Sir William Siemens, who proposed a donation of 
10,0001. towards this object. Mr. Berkley, who 
replied, stated that Sir William Siemens’ plan would 
have been carried out ere this, but for the delay 





incident to the Westminster improvement scheme. 
General Hay, Director of Artillery, proposed the 
toast of ‘*The Institution of Mechanical Engi- 
neers,” to which the President responded, remark- 
ing on what was occasionally said of the complica- 
tion of modern weapons of war. Comparing the 
old Brown Bess with the modern magazine rifle, he 
contrasted the number of movements which had to 
be made to discharge the former with the two only 
required to discharge the latter, and said the proba- 
bility of a misfire in the case of the first was re- 
duced to an absolute minimum in the case of the 
magazine. Nor was he sure that the number of 
pieces in the mechanism of the Brown Bess was 
4 as many as were to be found in the magazine 
rifle, 





THE NEW RAILWAY TO LONDON. 


Sir R. Pacet’s Select Committee of the House of 
Commons having passed the preamble of the Manchester, 
Sheffield, and Lincolnshire new railway to London Bill 
before the Easter recess, have since the reassembling of 
Parliament dealt with the clauses of the measure. S 
Littler, Q.C., informed the Committee that the Office of 

s and Forests required further time for the con- 
sideration of provisions they wished inserted, and also 
that the London County Council had brought up no Jess 
than eighteen pages of clauses which they desired the 
Committee to add to the Bill. Mr. Balfour Browne, 
Q.C., applied on behalf of a Mr. Clifton for a clause 
giving that gentleman compensation for the loss of tolls 
now collected on Witford Bridge, crossing the Trent, 
through the diversion of traffic by the new line. Mr. 
Littler resisted this claim, arguing that the owner of 
tolls was no more entitled to compensation under such cir- 
cumstancesthan were the owners of thecoaches which were 
driven off the road by the railways. The owners of tolls 
over Southwark Bridge, he observed, might just as well 
have asked for compensation for loss of tolls through the 
South-Eastern Railway being carried over the Thames 
into Cannon-street ; in like manner owners of houses near 
the line which might be affected thereby might ask for 
compensation. But even tramway companies could not 
claim compensation for loss of traffic through railway 
competition. The chairman said there was clearly a dis- 
tinction between cases where there was some interference 
with existing rights, and cases where the only injury 
complained of was a possible pecuniary loss; and the 
Committee refused the claim. One of the clauses sub- 
mitted by the County Council proposed to compel the 
company to run a certain number of workmen’s trains 
morning and evening within ten miles of London, and 
that the workmen’s tickets should be available for return 
by any train. 

r. Beachcroft, London County Council, gave evidence 
in support of the proposal, but he admitted on the last 
point that he pee see no means of preventing fraud by 
other than workmen using the return tickets. 

Mr. Worsley Taylor, Q.C., on the part of the 
Manchester, Sheffield, and Lincolnshire Company, argued 
that the General Act of 1883 gave sufficient power in this 
respect, and that the Board of Trade or the Railway 
Commissioners could, if necessary, do all that the clause 
suggested. He further contended that the clause would 
override the Act of 1883, and compel the Company to run 
workmen’s trains to Harrow, for example, for a penny 
whether the trains paid or not, while other railway com- 
panies would be entitled to charge say fourpence for the 
same journey. 

The Chairman stated that the Committee were 
op sed to the clause, and he remarked that, 
although there would, no doubt, be a great dis- 
placement of the houses of the working classes, yet 
compulsory clauses would provide for the re-housin 
of the ple. The Act of 1883, he added, woul 
sufficiently provide for workmen’s trains, and the Com- 
mittee hoped that the Act would be interpreted in a liberal 
way by the company. On a subsequent day the Chair- 
man, reverting to this decision, stated. that the Com- 
mittee desired that the company should give effect to the 
most recent decision given by the Railway Commissioners 
respecting the Act of 1883 (Cheap Trains). Mr. Littler, 
on behalf of the promoting company, promised that this 
should be done. Heat the same time informed the Com- 
mittee that the Office of Woods and Forests had refused 
to consider clauses with the company. Mr. Cripps, Q.C., 
proposed a clause providing that ‘‘ before appropriating 
or closing any public streets or thoroughfares in the 
county of London the company shall pay to the London 
County Council the sum of 250,000/., such sum to be 


—— by the County Council in or towards the widening 
of streets or the construction of new streets which they 
may consider necessary or desirable to provide means of 


access to the station.” Mr. Littler opposed the clause, 
pointing out that the company would have to pay rates 
ov the value of the property in the same way as other 
traders, and contending that they ought not to be 
required to provide wider accesses any more than other 
large traders. The question having n discussed at 
some length, the Committee accepted a clause in this 
form: ‘‘The company shall, unless otherwise agreed 
between the company and the County Council, or as 
may be authorised by an arbitrator to be appointed by 
the Board of Trade, construct and leave the roadways 
and open spaces between the Marylebone-road and the 
south side of Harewood-square.” Various amendments 
proposed by the County Council with reference to sewers 
and other matters were also adopted. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Settlement of the Hull Dock Strike.—The strike at the 
Alexandra Dock, Hull, has happily terminated, a satis- 
factory arrangement having ton made between the 
Hull and Barnsley Railway and the Dock Company and 
the representatives of the coal tippers. The men will 
receive 2 substantial advance in wages. 


An ‘‘ Aggressive Policy.”—Mr. E. Cowey, president 
of the Yorkshire Miners’ Association, in an address at 
Dewsbury, on Saturday, said the time had come for an 
aggressive policy. Their ae should bethis. If miners 
in a large county like Durham were ‘‘set down” the 
whole mining community of Britain should cease work. 
If Mr. Burt did not believe in this principle he ought to 
have the backbone to confess it, resign, and stand out of 
the way for younger and better men. Had the Durham 
miners been members of the Yorkshire Association the 
strike would either have been won or lost before now. It 
would have been short, sharp, and decisive. 


Meeting of Engineers.—The members of the Chesterfield 
and Midland Counties Institute of Engineers and the 
Midland Institute of Mining, Civil, and Mechanical 
Engineers, visited Sheffield yesterday, and inspected 
some of the neighbouring collieries. A joint meeting of 
both institutes was afterwards held at the Royal Victoria 
Hotel, under the presidency of Mr. J. A. Longden. 
There was a very large attendance. Mr. W. G. Phillips 
(Ansley Hall Colliery) read a paper on underground 
haulage by endless rope, as conducted at the colliery with 
which he was associated. In reply to questions, Mr. 
Phillips said he did not box his ropes, and he had never 
been troubled with an accumulation of slack rope. He 
found a moving tension at the end of the haulage prefer- 
able to a fast tail-wheel. He oiled the ropes to counter- 
act the friction, there being no water in the mine. After 
a discussion Mr. Stokes said, with regard to a question 
raised by Mr. Chambers, he was glad to say that the 
problem of sparking, which had been the bugbear to the 
adoption of electricity for hauling, was now completely 
solved. Motors had been invented which he believed 
would be found perfectly safe in any circumstances that 
were likely to arise in any mine. Instead of commutators 
and brushes being outside and exposed to the atmosphere, 
they were locked up in a hollow place in the motor, ren- 
dering it just as safe as, and similar in effect to, a safety 
lamp. e instanced a test in a place full of the most 
inflammable gas, and the experiment showed that the 
system was perfectly safe. The members afterwards 
dined together. 


No Surrender.—At a meeting of the executive of the 
Derbyshire Miners’ Association held yesterday, it was 
stated that certain colliery proprietors had applied to be 
exempted from the ‘‘play-day.” It was resolved ‘‘ that 
no exemptions be allowed where coal is got and we expect 
all miners in this county to carry out loyally the resolu- 
tion of the federation to make Saturday a general 
holiday, and in no case must men be allowed to work on 
Friday night at the coal face.” 


The Heavy Trades.—Large additional orders have come 
into the district for railway material, mostly on home 
and Kast Indian account. Further orders are expected, 
but manufacturers are hampered by the short supplies 
and dearness of hematite. Scarcity of north country 
coke has constituted a difficulty, but this is being sur- 
mounted by the substitution of suitable local fuel which 
is 8s. per ton cheaper. North country cokemakers will 
not again have the market here they have previously 
enjoyed. Pig iron has dropped in value to foundry 
48s. 8d. and forge to 41s., with a poor market. There is 
a slightly better call for best qualities of manufactured 
irons, bar, sheet, and girder, and also for best iron and 
steel boiler plates. Armour plate mills and the firms 
engaged on ordnance are keeping their men on full time, 
but there is a serious falling off in the demand for heavy 
forgings for marine purposes. Bessemer and Siemens 
steel billets and slabs are firm at 5/. 17s. 6d. to 6l. for the 
former and 7s. 6d. more per ton for the latter. Many 
engineering firms are complaining of shortness of work, 
but business has been worse. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The general topic of con- 
versation in trade circles is still the deplorable strike of 
Durham colliers, and most of the people here opine that 
the strike cannot last much longer. The wish, however, 
is probably father to the thought, for the strike has com- 
pletely ruined the spring iron trade, and several pig-iron 
makers are becoming very anxious for a resumption of 
work, as they are afraid that their furnaces will begin to 
suffer directly, and that some of them may have to go out 
altogether. During the past few days one or two small 
lots of coke have been on the market at about 21s. per 
ton, but a large quantity cannot be obtained. Tatetiey 
the weekly market here was pretty largely attended, the 
tone generally was cheerful, and rather more inquiries 
than of late were reported, but the amount of business 
transacted was as small as ever. At the opening No. 3 
=. Cleveland pig iron realised 39s. for prompt f.o.b. 

elivery, and afterwards 39s. 3d. was the general figure, 
whilst the least price makers would name was 40s. The 
lower classes of iron were very firm at 38s. 9d. for both 
grey forge and No. 4 eng! Middlesbrough warrants 
were 39s. 1d. cash buyers. There was no quotation for 
east coast hematite pig iron, there being none available 
for sale. To-day affairs were steady and firm, quotations 
having a slight upward tendency, but buyers were still 
very backward, and would not purchase more than they 
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needed to meet immediate requirements. Merchants 
asked 39s. 6d. for prompt delivery of No. 3, but one or 
two parcels changed hands at 39s. 3d. or grey forge 
and for No. 4 foundry iron 39s, was the least price named. 
Middlesbrough warrants, after touching 39s. 4d., closed 
at 393. 2d. cash buyers. 


The Make and Disposal of Pig Iron.—The returns of the 
make and disposal of pig iron for April just issued by the 
Cleveland Ironmasters’ Association, are of a character 
unprecedented in the history of the trade. They show 
that no a single furnace is now making Cleveland pig 
iron, whereas in April last year there were fifty-five. 
There are only four furnaces now working in the whole 
of the north of England, two at Messrs. Gjers, Mills, 
and Co.’s Ayresome works, and one each at Messrs. 
Bolckow, Vaughan, and Co.’s Middlesbrough works, and 
the Weardale Iron and Coal Company’s works at Tudhoe. 
Two of these are on hematite, one on spiegel and one on 
manganese. During April the Clay Lane Iron Company 
have blown out three, and the Cargo Fleet Iron Com- 
pany two furnaces, which were working on Cleveland 
iron, Messrs. Williams and Co., of the Linthorpe 
works, two, and Palmer’s Iron Company, Limited, 
of Jarrow, and Sir W. G. Armstong, Mitchell, and 
Co, Limited, of Elswick, each one, on hematite. At the 
end of April last year there were thirty-six furnaces pro- 
ducing hematite, basic, and spiegel, and a total of 91 
on blast aga‘nst the four now blowing. The entire make of 
Cleveland pig in the whole of the north of England for 
April is only 3370 tons, about one-half more than the 
ordinary monthly production of a single furnace. This is 
a decrease of 57,079 tons on March, and of 116,845 
tons on April last year. The production of hematite, 
spiegel, and other kinds reached only 8467 tons, a 
decrease of 44,872 tont on March, and of 93,385 
tons on the corresponding month. The total make 
of all kinds for the month was only 11,837, by far the 
lowest figure ever reached in the history of the trade, 
and representing little more than one-twentiéth the 
make for the corresponding month last year. There 
is a decrease of 101,951 tons on the March total, 
and of 210,230 tons on that for the corresponding 
month of 1891. The effect of the stoppage on the stocks 
is not less marked. Makers’ stocks of Cleveland pig have 
decreased by 43,367 tons on the month, and by 90,923 tons 
on the twelvemonth. There is a slight increase in makers’ 
stores—247 tons on the month—and they stand at 1062 
tons, a decrease on the twelvemonth of 1414 tons. In the 
iron in public stores there is a decrease of 31,843 tons for 
April and of 10,666 tons on the year. The total stocks 
now only amount to 168,196 tons, showing the enormous 
decrease for the month of 74,963 tons, by far the largest 
on record, the next highest decrease in any one month 
having been 50,665 tons in October, 1889. As compared 
with a twelvemonth ago, there has been a total reduction 
in stocks of 103,003 tons. A foot-note appended to the 
return states: ‘‘A stoppage of Durham collieries since 
March 12 has caused the number of furnaces blowing to be 
reduced by 79, as compared with the end of February, 
when the number blowing was 83.” 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. We are 
glad to be able to state, however, that there is a proba- 
bility of the Newport Rolling Mills, Middlesbrough, 
being reopened next week, the employés, it is said, hav- 
ing ag to make certain concessions so as to enable 
the firm to bring coal from a distance. It is difficult to 
obtain quotations for any class of material excepting for 
= after the termination of the Durham coal 
strike. 


The Fuel Trade.—The starting of a few of the unasso- 
ciated collieries does not seem to have affected the coal 
trade much. On Newcastle Exchange steam coal. is 
reported in good request, and 12s. 6d. f.0.b. is said to be 
the figure for best Northumbrian, but large deliveries are 
being made on old contracts at about 9s. 6d. The very large 
output of Northumbrian coal which has been going on 
recently is well maintained. Quotations for gas oa are 
seldom heard. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was somewhat 
unsettled on Thursday. Opening strong, prices went up, 
then declined smartly, but recovered again near the close, 
the result, it was thought, of the further reduction of the 
Bank rate. Scotch warrant iron was idle, and while 
sellers remained at the preceding day’s closing price 
(41s, 3d.), buyers were offering 41s. per ton, or 14d. lower 
than their closing price. Hematite iron rose 24d. and 
fell 3d. per ton, and closed 1d. upon the day. Cleveland 
iron started 4d. per ton dearer, fell 9d., and closed 2d. 
down on the day. At the close the settlement prices 
were—Scotch iron, 41s. 14d. per ton; Cleveland, 
383. 6d.; hematite iron, 48s. 9d. per ton. A fair 
amount of business was transacted in the warrant 
market on Friday, and the tone was firmer. There 
was very general covering in respect of Cleveland 
and hematite iron, not only in the ‘‘ring,” but 
also privately, and the result was a stiffening of prices. 
When those operations were concluded and the pressure 
was relieved, quotations at once gave way, Cleveland de- 
clining in price 3d., and hematite iron 3}d. per ton. 
Several lots of iron were sold at declining prices, sellers 
at the last offering to take 44d. per ton less than on Thurs- 
day afternoon. The closing settlement prices were— 
Scotch iron, 40s, 104d. per ton ; Cleveland, 38s. 74d. ; 
hematite iron, 40s. 9d. per ton. Monday was an idle day 
on ’Change, owing to the occurrence of Bank Holiday. 
The market was firm, but very quiet at the opening yester- 
day, but theamount of businessdone was very small. Prices 





were materially higher, hematite iron rising 54d., and 
Cleveland 6d. per ton. Scotch iron, however, was 
nominally 1d. per ton higher. Some 2000 or 3000 tons of 
Cleveland were sold, and one lot of hematite iron. Of 
the latter, however, 1000 tons were done unofficially at 
49s, 2d. cash on Friday. There was extremely little doing 
in the afternoon, the only business reported a few minutes 
from the finish being in emer Fo at 49s. 2d., May 11, 
open. There were sellers of Scotch at 41s. 14d. per ton. 
the settlement prices at the close were—Scotch iron, 
41s. per ton; Cleveland, 39s. 14d.; hematite iron, 49s. 14d. 
per ton. There was a considerable amount of business 
done in the warrant market this forenoon. The publica- 
tion of the Cleveland ironmasters’ returns for last month 
had a favourable effect on the local business in Cleveland 
iron, several thousand tons of which changed hands at 2d. 
to 3d. advance on last mae prices. Hematite iron 
was also freely dealt in, and the cash price rose ld. per 
ton. Two lots of Scotch iron changed hands at practi- 
cally last quotations. The market was steady in the 
afternoon, witha fair amount of business doing. <A lot of 
1000 tons of Scotch iron was sold at 41s. per ton cash, and 
a 1000-ton lot of Cleveland also changed hands at 39s. 3d. 
cash on Tuesday. Hematite iron was done at 49s. 24d. 
cash next week fixed, 49s. 3d. one month open, and 
49s. 3d. cash. The following are the prices of several 
No. 1 special brands of makers’ iron: Gartsherrie, 
Summerslee, and Calder, 50s. per ton; Langloan, 51s. ; 
Coltness, 53s. 6d. ; Glengarnock (shipped at Ardrossan), 
50s. 6d. ; Shotts shipped at Leith), 52s.6d. ; Carron (shipped 
at Grangemouth), 55s. 6d. perton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 4132 tons, 
against 5379 tons in the corresponding week of last year. 
ey included 200 tons for the United States, 927 tons 
for Canada, 830 tons for South America, 180 tons for 
Australia, 400 tons for Germany, 367 tons for Holland, 
smaller quantities for other countries, and 1388 tons 
coastwise. There are still 77 blast furnaces in actual 
operation, as compared with 57 a year ago, and 87 two 
years ago. It is a noticeable fact that at makers’ works 
there is almost an entire absence of stock, and there is a 
serious inroad being made in the stocks of iron at the 
ublic warrant stores. At Messrs. Connal and Co.’s stores 
a night the stock stood at 471,486 tons, against 474,448 
tons yesterday week, thus showing a decrease over the 
week amounting to 2962 tons. 


Peterhead Harbour of Refuge—Trial of the *‘ Titan.”— 
The Titan crane, built for the harbour of refuge works at 
Peterhead, was tested last Friday in presence of Mr. 
Coode, son of the late Sir John Coode, engineer-in-chief ; 
Mr. Shield, resident engineer; and Mr. Stothert, of 
Stothert and Pitt, Bath, the builders. A load made up 
to 624 tons was lifted and slewed round a circle from the 
centre of a cantilever. It was then run to the extreme 
end (110 ft. from the centre), and the monster crsne made 
another revolution—that is, it lifted this great weight and 
swung it round the circumference of a circle 220 ft. in 
diameter. The deflection was no more than was expected, 
and the test was satisfactery. The Titan is constructed 
for 50-ton blocks, but none of the masses of concrete made 
will exceed 45 tons. The crane made the revolution in 
3 minutes 40 seconds. 

Visit of the River Tyne Commissioners to the Clyde.—At 
yesterday’s monthly meeting of the Clyde Trustees it was 
announced that the River Tyne Improvement Commis- 
sioners proposed to visit the principal docks in Scotland 
next month, and in their letter they asked for the sanc- 
tion of the trustees to inspect the docks and harbour 
works in Glasgow. Of course, the sanction was granted 
most cheerfully, the chairman stating that they would 
all agree to give the Tyne Commissioners a hearty wel- 
come, and he also remarked that when a deputation 
from the Trust visited the Tyne they were exceedingly 
well received. 


Clyde Shipbuilding Trade.—As regards the output of 
vessels, the shipbuilding trade of the Clyde was very 
active during the month of April, but there are very 
marked signs of slackness in the upper reaches. The 
month’s output included thirty-two vessels, of a total of 
39,514 tons, being an increase of 7982 tons, as compared 
with the output in the corresponding period of last year, 
but 3986 tons under that of. ‘Aprib 1890. During the 
four months of the year there has been a total output of 
ninety-eight vessels, aggregating 131,777 tons, a total 
a increase of 24,854 tons over the amount of 
new shipping launched in the corresponding four 
months of 1891, 7066 tons over that of 1890, when there 
was the best four months’ record, and 15,941 tons over the 
same four months’ output in the year 1883, which had the 
best yearly record as yet. The most important vessel in 
the month’s launches was the protected cruiser Gibraltar, 
of 7700 tons displacement, built by Messrs. R. Napier 
and Sons for the British Admiralty. There were four 
merchant steamers ranging from 3500 tons down to 2400 
tons each. — of the vessels launched during the 
month were sailing ships, ranging from 2250 tons down to 
1350 tons each. Two of the steamers in the month’s 
launches were paddle-wheelers, a small tug, and seven 
steam yachts—the latter aggregating 1159 tons. The 
amount of new shipping in progress in the various yards 
from Glasgow tu the Ayrshire coast and Campbeltown is 
estimated at about 190,000 tons, being a decrease of nearly 
30,000 tons on the amount in hands at this time last year. 
The district, which includes Greenock and Port-Glasgow, 
is the one which is most fortunately situated as regards 
the amount of work in hands. 


New Shipluilding Orders.—Messrs. Fleming and Fergu- 
son, shipbuilders and engineers, Paisley, have received an 
order from the Admiralty to build for Her Majesty’s Go- 
vernment a large and powerful twin-screw heen 
dredger. The dredger is to be constructed with a hopper 





capacity of 600 tons, and is to dredge to a depth of 45 ft., 





which is a depth much in excess of what any of the exist- 
ing Government dredgers can dredge to. She will have 
two sets of independent engines, and will be fitted with 
all the builders’ latest improvements, and when com- 
pleted will be employed in carrying out extensive deepen- 
ing operations on the channel at Portsmouth. The Fair- 
field Shipbuilding and Engineering Company are about 
to commence the construction of a twin-screw steamer for 
the Northern Lighthouse Commissioners. They have 
also contracted to build for 2.Glasgow firm a large sailing 
ship, which is to be similar in all respects to the Pass of 
Melfort, which they built for the sanie owners a few 
months since. 


The ‘‘ Allan Line” Fleet.—It is stated that the total 
steam fleet employed by the Allan Line on their different 
services comprises upwards of forty vessels, of an aggre- 
gate burden of nearly 150,000 tons. 





NOTES FROM THE SOUTH-WEST. 

The Telephone in the West.—The directors of the Wes- 
tern Counties and South Wales Telephone Company, 
Limited, have issued a circular in which they state that 
they have good grounds for believing that terms can be 
arranged for the transfer of the company’s undertaking 
to the National Telephone Company, Limited. The 
Western Counties and the South Wales Telephone Com- 
pany was organised at the close of 1884. During the last 
seven years the 6 per cent. preference shares have received 
regular dividends, but the only dividends paid upon the 
ordinary shares have been } per cent. for 1886, and 4 per 
cent. for 1888. A trunk line of the Western Counties and 
South Wales Telephone Company connecting Exeter, 
Newton, Torquay, and Plymouth has just been opened. 


Cardiff.—There has been a fair demand for steam coai, 
the best qualities making 12s. 6d. to 12s. 9d.; while 
secondary descriptions have brought 11s. 6d. to 12s. per 
ton. The demand for household coal has been quiet, but 

rices have shown a downward tendency; No. 3 Rhondda 
arge has made 12s. 6d. to 13s. per ton. There has been 
a good demand for both foundry and furnace coke ; the 
former has made 22s. 6d. to 23s,, and the latter 19s. to 
19s. 6d. per ton. Iron ore has shown little change. 


Telegraphy in South Devon.—Telegraphic communica- 
tion is to be extended from Ilfracombe to Woolacombe 
and Morthoe, close to the Bull Point Lighthouse and 
Morte Stone, two dangerous points in the Bristol Channel. 
It is further intended to carry the wire to Lundy Island 
by way of Baggy Point. 


Briton Ferry.—The Briton Ferry Reconstruction Com- 
any is about to erect another blast furnace with hot 
Blast stoves and a powerful engine. 


The Severn.—The Severn Commissioners met at Wor- 
cester on Saturday to consider tenders for the construc- 
tion of a dock at Diglis, in connection with the improve- 
ment of the navigation of the river. These docks will 
adjoin the basin of the Birmingham Canal for conve- 
nience in transhipment. The tender of Mr. T. A. Mat- 
thews, of Buxton, was accepted ; the work has to be com- 

leted in fifteen months. The dock will be 100 yards long 
y 40 yards wide. 


Welsh Coal in Italy.—It is stated that Messrs. Corry 
Brothers and Messrs. Watts, Ward, and Co., have 
secured a contract to supply the Italian Government with 
900,000 tons of coal during the next three years. 


More Coal in Wales.—About three months since a vein 
of workable coal 2 ft. thick was met with at the Cille 
Colliery, and last week another vein of coal 5 ft. 6 in. 
thickness was struck. Large beds of fireclay have also 
been found. The situation of Cille is favourable for 
developing the coal and fireclay, and for supplying 
Llanelly, as well as for shipment. It is estimated that 
the amount of workable coal exceeds 6,000,000 tons. 


Engine Room Complements.—The following memoran- 
dum has been issued by the Lords of the Admiralty with 
reference to engine-room complements : “‘ The Admiralty 
have approved of the revision of the engine-room com- 
plements of Her Majesty's ships on a general basis with 
modifications in special cases, and the revised number of 
officers and men to be allowed in future have been in- 
cluded in the mobilisation return dated 1st April, 1892. 
These revised complements are to be brought gradual] 
into force as ships are commissioned and secemmialetel, 
It is proposed to obtain authority to establish a new 
rating of leading stoker, second-class. Until this is done 
leading stokers (old style) will be borne in lieu of the 
leading stokers, first and second-class, included in the 
number allowed.” 


Yet Another Company.—A company is is course of for- 
mation for supplying Wales and the west of England 
with rolled joists of iron and steel riveted girders, 
stanchions, iron bridge work, &c., and undertaking to 
supply and erect iron construction now so generally used 
in modern buildings, bridges, &c. 





Tue Lonpon County Council AND THE TRAMWAYS.— 
Sir Frederick Bramwell has been appointed arbitrator 
by the Buard of Trade, to decide various questions between 
the London County Council and the tramway com- 

anies, Among these is the proposed purchase of the 

orth London Tramways; and another is a proposal 
which the London Street Tramway Company have made 
to the County Council that the latter should take over the 
whole of their system and working plant for 600,000/, 
The value of the small section of four and a quarter miles 
of tramway which the Council have power to pousne 
compulsorily is also under Sir F. Bramwell’s considera- 
tion, 
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MISCELLANEA. 

TuE Government of Nicaragua has finally adopted the 
metric system, and has passed a law by which said system 
will be in force in that republic on and after January 1, 
1893. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week — oat 24 amounted, 
on 16,326} miles, to 1,349,177/., and for the corresponding 
period of 1891, on 16,262 miles, to 1,394,305/., an increase 
of 64} miles, or 0.3 per cent., and a decrease of 45,128/., 
or 3.3 per cent. 


At the annual general meeting of the Leeds Association 
of Engineers, held in the Lecture Room, 5, Park-lane, 
Leeds, the president, Mr. T. Craister, in the chair, the 
following officers were elected: President, Mr. Robert 
Lupton, and hon. sec. Mr. G. W. Blackburn, 5, Park- 
lane, Leeds. 

We understand the fire protection arrangements of the 
Royal Agricultural Society’s Show at Warwick have 
again been intrusted to Messrs, Merryweather, of London, 
who will have a fire station on the grounds fitted up with 
steam and manual engines, hand fire a hose, &c.. 
also a staff of trained firemen, the whole in charge of 
>, sare J. H. Cleaver, late chief officer of the Croydon 
Volunteer Fire Brigade, 


Messrs. Kinipple and Jaffrey, of 3, Victoria-street, 
Westminster, have been appointed chief engineers for 
the proposed new quays at |Poole Harbour. The 
new quays will be executed in accordance with Mr. 
Kinipple’s grouted block —_ for subaqueous works, or 
the same as that used by these gentlemen in the construc- 
tion of the recently completed Fish Wharf, New Quay, at 
Great Yarmouth. 


The contractors for building a lighthouse on Diamond 
Shoals, off Cape Hatteras, have abandoned their work 
after expending nearly 20,000/. In the effort to fulfil 
their contract they built a caisson of iron and steel, 
and towed it from Norfolk to the shoals, but when 
an attempt was made to sink it the structure was 
totally wrecked, and the men at work narrowly escaped 
drowning. 

The Board of Trade have received a very large number 
of objections to the classifications of merchandise traffic 
and schedules of maximum rates, tolls, dues, and charges 
proposed by the various canal companies. It is now pro- 
posed to institute an inquiry for the purpose of hearing 
the objectors, and it has been arranged that the first 
sitting shall be held on Monday, May 9, at 8, Richmond 
Terrace, Whitehall, commencing at 12 0’clock. The first 
—s will be devoted chiefly to questions of procedure, 
and the second sitting will probably be held on May 12. 


The official report of the German Consul-General in 
Paraguay says : ‘‘ Another means by which German trade 
could be increased is the opening in Asuncion of a com- 
mercial museum, which should be intrusted to some good 
firm there. Suitable articles for display would be woollen 
piece goods, woollen and silk cloth, woollen and silken 
ponchos, tricet wares, small ware, iron and steel ware, 
agricultural machinery, surveying apparatus, spades, 
fencing wire, sheet iron, leather goods, drugs, colours 
stationery, paper, cheap and medium quality glass an 
china ware, brushes, sewing machines, musical boxes, 
mouth organs, melodeons, perfumery, and fans.” 


The Bureau of the American Republics has received a 
copy of the official decree inviting proposals for the con- 
struction of a narrow gauge railroad from Oruro te La 
Paz, Bolivia. The bids will be opened.on July 1, 1892, 
and bidders must deposit a guarantee bond the amount 
of which may be ascertained by application to the secre- 
tary of the Government. The Bolivian Government will 
guarantee an ample interest on the capital invested, and 
will exempt from taxation all the material imported for 
the construction and operation of the road, besides grant- 
ing the necessary lands for right of way, stations, shops, 
yards, &c. 

The following Act, to protect foreign exhibitors at the 
World’s Columbian Exposition from prosecution for ex- 
hibiting wares protected by American patents and trade 
marks, has been passed by Congress: Be it enacted 
by the Senate and House of Representatives of 
the United States of America in Congress assembled, 
that no citizen of any other country shall be held 
liable for the infringement of any patent granted by 
the United States, or of any trade mark or label regis- 
tered in the United States, where the Act complained of 
is or shall be performed in connection with the exhibition 
of any article or thing at the World’s Columbian Exposi- 
tion at Chicago. 


There has been little discussion as to the relative merits 
of the recent passage of the P. and O. steamship Britannia 
as compared with the famous eeenenes of the Orient 
Liner Ormuz, made in 1887. We find that the Britannia’s 
performance, though comparing favourably with those of 
the Messagerie steamships, is not eyual to that of the 
Ormuz, as the following figures show : 

Date of Mail from Arrival at 
London. Adelaide, 
Ormuz, 1887, 8 p.m., Oct. 21 ... 2.45 p.m. Nov. 17 

Britannia, 1892, 8 p.m., March 25 10 a.m., April 22 

days hr. min. 

Apparent length of passage, Ormuz... 26 18 45 

= * . Britannia 27 14 0 

Difference in favour of Ormuz ay "OF gp? WG 


Messrs. Woodhouse and Rawson have lately added to 
their stand at the Crystal Palace an electric launch, 
and the following particulars concerning same will be 
of interest to our readers, The Lily, as she is named, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Marcu, 1892. Aprit, 1892. 


Feprvuary, 1892. 





Re MAY ne ian: yen k, ag “ sebattpe : 2 ye EAST Be EAN ES Set oe Re Cee ie. =F 











7 “wu Ww 25 29 3 


Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 

case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. The price of quicksilver is 
er bottle, the contents of which vary in weight from 701b. to 801b. The metal prices are per ton. 
eavy steel rails are to Middlesbrough quotations for delivery after the termination of the strike. 





is 28 ft. long, and has a beam of 5 ft. 6 in., a depth A meeting was held on May 2 at the premises of the 
2 ft. 10in., and a draught of 2ft. The sides of the} Engineering Exchange in Billiter-buildings, E.C., at 
boat are carvel built of mahogany, with American elm | which the Exchange was informally opened. Nearly 200 
keel and timbers, and she has an oak stem, sternpost, and| members of the engineering profession were present, 
deadwood. The electrical equipment consists of a 2} among them being the pean or representatives of 
horse-power “‘ W. and R.” motor, supplied with current! the following fims: R. pony, and Sons, John Birch 
from thirty ‘‘Epstein” cells. Her weight complete is, and Co., Davey, Paxman and Co., the Stockton Forge 
25 cwt., she will hold from twelve to fifteen passengers,| Company, Limited, the Pulsometer Company, Bryan 
and with one charging, which occupies about four hours, | Donkin and Co., Woodhouse and Rawson United, 
will run at her full speed of seven miles an hour for five Limited, the Worthington Pumping Engine Company, 
hours. the ip ogg gee Company of en poe 

It isinteresting to note that the Board of Trade unit is | ™@2Y others. e proceedings were opened by Mr. 
in future to be Bet as the “kelvin,” so named, of Reginald agg be Stated _ the Committee = 
course, in recognition of Lord Kelvin’s great services to coenaee but a Sred ae cuen te rs h ep Ta on Iv 
the progress of electrical science. The last schedule | 2°S% Inst., Dut desi ss cilhecaaae %9 wa an LMINALLY 
issued by the of Trade provides that: 1. Where for the convenience of the large number of members who 
the undertakers charge any consumer by the actual mere sinety,_ ieee. awed porting ous _ of = 
amount of energy supplied to him, they shall be entitled oer whi a — ans ball ng. io ecdhecargs 
to charge him at the following rates per quarter: For | 2 0 a etal ; “ + , 2 bsonanion, was 
any amount up to 20 kelvins, 13s. 4d.; and for each its fined f the yec - . th ‘Tuesd, te a wn 
halvin over 20 kelvins, 8d. 2. Where the undertakers | 1t was fixed for the present on the Tuesday of every wee 
charge any consumer by the electrical quantity contained | from 12 to 1, The {question of daily or weekly meet- 
in the supply given to him, they shall be entitled to | 28 will come up again for discussion on the 31st inst, 
charge him according to the rates set forth above, the 
amount of energy supplied to him being taken to be the . ; : 
product of such electrical quantity and the declared pres-| _OrL1N THE INDIAN TeRRITORY.—Rich deposits of mineral 
sure at the consumer’s terminals, that is to say, such a | oil—both lubricating and illuminating—are believed to 
constant pressure at those terminals as may be declared | exist in the portion of the Indian territory occupied by 
by the undertakers under any regulations made under chis | the Cherokee nation. At one point wells of lubricating 
order. oil have been flowing for some time, 
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DRILLING 


MACHINE. 


CONSTRUCTED BY MESSRS. MIDGLEY AND SUTCLIFFE, ENGINEERS, BRADFORD. 


THE accompanying illustration shows a new pattern 
of drilling machine constructed by Messrs. Midgley 
and Sutcliffe, Bradford. A feature of the machine 
is that it is made with double gear, and has an out- 
side bracket. It has a compound cross-slide table, 
so arranged as to allow the knee bracket to get clear 
of the spindle for drilling large castings, while the 
top slide has T slots for bolting down the work, and 
the whole is made to rise and fall by means of rack, 
worm, and pinion. The spindle is 1? in. in diameter, 
and works in a long sleeve which passes through the 
two necks, the bottom being conical, and it has 
setting-up nuts for taking up the wear. The machine 
will admit 24 in. in diameter, and the spindle will 
drill holes 8 in. deep and 4 in. in diameter. The 
machine is made self-acting, and has a 4-speed driving 
cone, the largest pulley being 9in. in diameter. A 
2-in. driving belt is employed. The approximate 
weight is 14 cwt. 








INDUSTRIAL NOTES. 

Tur May-day demonstrations were peaceful in all 
countries in spite of the prognostications to the con- 
trary. Of course, there was no question about the 
peace and order of the great gathering in the metro- 
polis, except that it was feared that the slight friction, 
that had manifested itself in the early part of the 
arrangements, might have shown itself at the place 
of rendezvous ‘an in the Park. But the practical 
good sense of British workmen averted any confu- 
siop, except such as is inevitable where great 
masses of men are brought together, as was the case 
on Sunday last. Whatever divergence of opinion 
may exist as to the propriety of such demonstrations 
in the crowded streets of London, or as to the parti- 
cular day on which the assembly gathered together, all 
who take the trouble to read the reports of what took 
place will agree that Mr. George Shipton performed 
his task with yreat ability, tact, and good temper. 
The procession was by no means so large as the 
political demonstration of July 21, 1884, when some 
120,000 men marched in procession to the Park. On 
that occasion the last contingent did not reach Hyde 
Park until nearly five hours after the start. But on this 
occasion the estimate is that some 50,000 or 60,000 
persons marched to the Park, without serious hitch 


‘t—_!-_ 








and with little inconvenience. 
attended by such vast numbers on the line of march, 
could not take place in any other great city in the 
world with so little disturbance of the traffic in the 
streets, or of the peacefulness of the Sunday, as that of 


Such a procession, 


Sunday last in the metropolis. This fact ought to be 
reassuring to those who regard with something like 
dread any such aggregations of men, however peaceful 
their object. Perhaps no body of men could have 
insured such quiet and order except the London 
Trades Council, with the varying elements that com- 
posed the procession, and those that lined the streets 
along the route. 

The Hyde Park meeting, or rather meetings, were 
attended by, it is estimated, nearly half a million of 
people. But there appears to have been no great 





inconvenience caused to anybody. Women and 
children were there in great numbers, as also were 
numbers of the middle and wealthier classes. There 
| were altogether sixteen authorised platforms, and two 
‘‘unauthorised ” platforms, the latter being impro- 
vised by the extreme sections of anarchists and 
socialists, who seem to refuse to come into line either 
with the trade unionists, with political parties, or with 
the Social Democratic Federation. Otherwise all the 
parties and subdivision of parties were officially repre- 
| sented, and recognised as part and parcel of the demon- 
| stration, upon the platforms set up in the authorised 
| programme. In consequence of this agreement there 
was something approaching to harmony in the pro- 
ceedings, and general unanimity in the resolutions, 
though those at one or two platforms seemed to recog- 
| nise, at least, the difficulties of a universal eight-hours 
|day. But nearly all agree that the procession and the 
| meetings, the demonstration as a whole in fact, was 
|devoid of anything like enthusiasm. There was a 
good deal of cheering at some of the speeches, but 
taking the vast body of the persons present, the uni- 
versal eight-hours day by Act of Parliament was a kind 
| of pious sentiment, entertained by them in the aggre- 
| gate, with mental reservations as to the application of 
| the principle to the particular trades each section repre- 
| sented. As the expression of a desire to curtail the hours 
of labour to eight per day wherever and whenever practi- 
cable on the part of those present, the demonstration 
| was a great success, in numbers, in orderliness, and in 
|general demeanour, Doubtless the result of the 





demonstration will be to familiarise the public with 
the demand for shorter hours, and will accentuate the 
desire of the working classes as a whole for an eight- 
hours day. 

The demonstrations in other parts of the United 
Kingdom were neither numerous nor imposing, for the 
most part at least. That at Dublin appears to have 
been the largest and best outside the metropolis. 
There were, it appears, about 30,000 persons in the 

rocession, which was organised in fifteen sections. 

he most important of these were composed of the iron, 
steel, and engineering trades, including all who worked. 
in those and the cognate industries. At the meeting 
in Phenix Park there were perhaps from 50,000 to 
60,000 E page the resolutions which were carried 
included the eight-hours day, the extension of trade 
organisations, and the assimilation of the parliamentary 
and the municipal franchises. The demonstration in 
Glasgow was not so large, only about 6000 persons 
Nene pment, who were addressed from four platforms 
ranged around the Nelson column on Glasgow Green. 
The resolutions favoured an eight-hours day, and the 
formation of a labour party. In Liverpool there was 
a large ap gee of the trades on the Saturday, as 
many of the trade unionists are opposed to Sunday 
demonstrations, but it was chiefly confined to the 
carrying trades. In Hull there was a procession of 
about 20,000 persons, the largest of the kind ever held 
in the district. At Manchester about 20,000 persons 
assembled inStevenson-square, and formed a procession, 
marching thence to Alexandra Park, where speeches 
were delivered from half a dozen platforms. At 
Wolverhampton a great meeting of about 16,000 per- 
sons was held in the market place. In Northampton 
there was a great demonstration and a church parade. 
At Bradford there was a meeting of about 2000 at 
Shipley Glen. In the Plymouth and Devonport dis- 
trict there was also a great demonstration. At Aber- 
deen and Edinburgh the socialists alone demonstrated. 
At the other provincial towns, except Cardiff, the 
demonstrations were unimportant. 





The demonstrations on the Continent passed off 
peaceably, except in one or two instances of an unim- 
portant character. In France there were undoubtedly 
pee rae of a tumult, or a series of tumults, and 
probably something worse. In Paris alone, it is stated 
that some 100,000 men were under arms, or in readi- 
ness in case of disorder; but the day passed over 
without the slightest disturbance. In point of fact, 
it was a demonstration of silence and abstention for 
the most part, only in a few instances were the meet- 
ings attended by any large numbers. The largest 
meeting was at Belleville, but even the Hall—Salle 
Favié—was not crowded. It is admitted that, on the 
whole, the demonstrators did their best to insure order, 
and they succeeded. A good many arrests, it is 
rumoured, were made in certain quarters, but there 
does not seem to have been any panic or scare. In the 
French provinces the municipal elections were carried 
on peaceably, but at Marseilles there was a meeting, a 
slight disturbance, and the dispersion of the assembly, 
but nothing serious happened. At Lyons the elections 
proceeded without disturbance. Generally in France, 
May-day passed off quietly in nearly all instances. In 
Germany there were numerous meetings, but no kind 
of disturbance. In Berlin the meetings were packed, 
and later on there were festivities. In Vienna there 
was an immense concourse at the Prater, but nothing 
occurred to mar the proceedings. At Budapest there 
was a great demonstration in spite of the prohibition. 
The workpeople assembled at thirty-two different 
centres and marched to the Nussdorfer Park. All was 

uiet in Austria and Hungary throughout the day. 
In Spain the labour day passed off without any serious 
disturbance of any kind. Throughout Italy also, 
where some anxiety was felt, the May-day demonstra- 
tions caused no inconvenience. Inthe Netherlands 
there were peaceable demonstrations, and no disorder or 
inconvenience. Altogether, May-day was more of a 
festival than a revolutionary uprising. 





The dispute of the engineers on the Tyne, the Tees, 
and the Wear is at last practically over, the men 
having agreed to the terms submitted to the em- 
ployers, as reported in last week’s ‘‘ Industrial Notes.” 
It was, indeed, their only chance, for the disorganisa- 
tion of industry had been so great that not only all, or 
nearly all, the cognate trades were more or less 
affected, but also many industries indirectly dependent 
upon those trades, in the great ports on the north-east 
coast. But when the men applied for work, after the 
final arrangements for the arbitration were made, 
they found that many of their places were filled up ; in 
other instances work could not be resumed all at once, 
so that the number still out of work is very great. 
The inability of the employers to resume work all at 
once is not due wholly to the engineers’ dispute, as the 
Durham strike, and the slackness in the shipping 
trades contributed to the paralysis of industry not only 
at Newcastle, Sunderland, the Hartlepools, and 
Shields, but all the other ports in the adjacent dis- 
tricts. It is feared that other disputes may occur over 
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the employment of non-union labour, or over the 
‘“*blacklegs,” as they are termed, who went in to 
supply the places of thoseon strike. But as the case 
was peculiar this disaster may be averted. 


The state of the engineering trades in Lancashire 
shows a steady decline, although it is by no means so 
bad as in some other districts where engineering 
works are carried on. In some of the chief centres of 
Lancashire trade at its worst can only be described as 
dull, or slack, but in others the engineering firms are 
tolerably busy, considering the state of trade generally 
in those branches. In many cases the suspensions 
from work are regarded as purely temporary, but any 
slight mischance might greatly prolong them. The 
uncertainty with respect to the cotton trade, the lock- 
out of the spinners, and the short time of the weavers, 
all tend to diminish the demand for labour in the engi- 
neering branches of trade. 


In so far as the dispute in the cotton trade is con- 
cerned, the aspect of affairs rather points to a pro- 
longed struggle. But efforts are made to effect a com- 
promise, in so far as the cause of the dispute is con- 
cerned, at Stalybridge. But the preparations made 
on both sides indicate a possible prolongation of the 
contest. The reasons are not far to seek ; the textile 
trades have been in a bad state for some time ; em- 
a eM and employed alike seem to think that a 
essening of the output is the only way out of the diffi- 
culty. The strike and lockout is therefore regarded 
as a means of checking production for a time. But 
often when this has been resorted to the evils are 
not thereby cured, for the lessening of production 
lessens the demand, and consequently the decreased 
demand again lessens production, until stagnation sets 
in. Employers will cease to produce early enough as 
soon as prices are unremunerative without any assist- 
ance on the part of the employés. It is another 
attempt to rule prices, which will not be ruled by 
those means, It is but a repetition of the miners’ play- 
week. 

There are no signs of improvement in the Cleve- 
land district. Nothing but distress, and almost despair, 
meets one at every turn. And with the distress comes 
a kind of revolt against the action of the Durham 
miners. The iron and steelworkers, and the ironstone 
miners and quarrymen, are nearly all at a standstill, 
and the engineering, shipbuilding, and iron moulding 
trades are idle to a greater or iess extent. There is 
sadness, privation, want, and misery on every hand 
in this once busy hive of industry. It seems im- 
possible that the old activity can be restored for years 
to come. 

In the iron and steel districts of Cumberland there 
is no sign of a revival, indeed things seem to be getting 
worse rather than better. At Workington there is very 
little doing, and at Barrow things are getting worse. 
The complaint is that much of it is due to the dis- 
turbed state of the labour market, 


In parts of Staffordshire the iron and steel trades 
are not only not improved, but they show indications of 
getting worse. In Wolverhampton great numbers are 
out of work, and there are no signs of increased activity. 
The existence of the Wages Board has staved off any 
questions as to wages until the next ascertainment, 
when it is expected that there will be reductions. 


In the Sheffield and Rotherham district trade is 
worse, more men are out of employment, and there are 
—— of revival in any branches of the chief local 
trades. 


In Birmingham the condition of trade does not im- 
prove, though the numbers out of employment have not 
increased to the same extent as in many other great 
centres of industry. In most cases the slackness of 
trade seems to be as much due to extraneous causes, 
as to any real decline in demand, though the latter is 
operating continuously in all directions. 


The revival of disputes in connection with the 
Dockers’ Union bids fair to destroy whatever vestige 
of organisation remains among the dock and riverside 
labourers in several ports of the United Kingdom. 
If demonstrations and clamour can win labour victories 
the union may be able to pull through, otherwise there 
are thealternatives of conciliation 1nd mutual conces- 
sion, or anentire giving in on the part of the dockers, 
in London, in Hull, and in Swansea. The great and 
primary object of conciliation is the prevention of 
strikes; but asa rule the dockers strike first. This 
has been the case in each of the three strikes enume- 
rated. The officials have, however, endeavoured to 
effect a settlement in each cage. At Hull some 1000 
men employed at the Alexandra Dock came out on 
strike through the coal-tippers’ dispute, the Hull 
federated trade unionists having resolved to block all 
goods at the docks during the strike of the coal- 
tippers. The negotiations which were opened in this 





case resulted in an ultimatum, 


a reiterating 
the original demands, but the a 


air was settled. 


The Durham strike seems as far off a settlement as 
ever. The employers having intimated that it is no 
longer a question of 74 or 10 per cent., but of 134 per 
cent., the Federation Board feel that they cannot urge 
the men to accept so large a reduction. The men 
think that their officials and agents have already done 
too much in the way of concession, and a strong feel- 
ing was manifested against Mr. John Wilscn, M.P., a 
few days ago, as one who had urged moderation and 
concession. Mr. Wilson, in vindicating his conduct, 
said that neither he nor the Federation Board would 
ask the men to accept 134 per cent. reduction. The 
coalowners, on the other hand, urge that even the 
134 per cent. will not enable them to resume working 
at all the pits, for the damage done is very consider- 
able. In fact, the great obstacle to a friendly settle- 
ment seems to be the way in which the men have 
endeavoured to prevent any working at the pits, either 
to keep down the water, or keep clear the workings. 
The feeling of the employers is more bitter from this 
cause than from any other. They say that in some 
cases the damage done amounts to thousands of 
pounds. The men, on the other hand, declare that it 
is the result of their federation with the enginemen 
and mechanics, all being banded together for mutual 
defence and support. If the policy is to be tested by 
its results, all will admit that it is a disastrous, if not 
a dangerous policy, for thousands are suffering that 
had no voice at all in the arrangement, and no interest 
in the issue, excepta settlement upon any terms. The 
men have only been getting 5s. per week per man, and 
the distress is appalling. Singularly enough, the 
women are as much averse to giving in as the men, 
some think even more so. The pluck and endurance 
shown evokes admiration, if even the action which has 
called it into being is condemned. 


The reply of Mr. Benjamin Pickard, M.P., to Mr. 
Thomas Burt, M.P., will not redound to the advan- 
tage of Mr. Pickard’s reputation. The opening sentence 
in Mr. Pickard’s letter, in which he speaks of ‘‘ Mr. 
Burt addressing a conference of miners in such a confi- 
dence-trick sort of style,” that he, Mr. Pickard, 
could ‘‘not refrain from dealing with one or two 
points,” does not describe the style of the hon. member 
for Morpeth in the least degree. But Mr. Pickard 
evidently thinks that the only body of men in 
existence capable of steering the coal trade through its 
present difficulties is the Miners’ Federation. He 
scornfully alludes to the Northumberland and the 
Durham leaders as ag at any price” men, who 
fight the battles of the employers while the latter 
enjoy the luxuries of the struggle. But if any men 
in this country can be alleged to have fought the em- 
ployers’ battle it is the federation, which, while in- 
creasing the profits to an enormous extent, only 
emptied the pockets of their own members by 
the stoppages in the play-week, and other de- 
vices. Mr. Pickard is not a tactician, nor has 
he the experience of Mr. Burt ; he is, indeed, rather 
impulsive, somewhat reckless in statement, and open 
to emotional pressure. Of his honesty and frankness 
there is no question, but his friend Mr. Burt is equally 
honest and frank, with just a little more prudence in 
the management of delicate questions. 








IRON AND STEEL IN SWEDEN. 
THE production of iron, &c., in Sweden during last 
year amounted to 
464,594 tons pig iron against 435,522 tons in 1890 
223,310 ,, blooms . 7,786 2 
93,144 ,, Bessemer ingots,, 92,247 ‘“ 
76,179 ,, Martiningots ,, 67,779 is 
The exports during 1891 amounted to 
Tons, Tons in 1890. 
62,517 against 59,931 
4,413 060 
12,991 


185,468 


Pig iron ... 

Ingots 

Blooms ... ne: kos 

Other rolled or ham- 

mered bars .. ba 

Wire iron 

Plate ae 
During the last three months 
operation 


iis 


175,338 a 
5,247 as 4,971 
3,743 a 6,983 
of 1891 there were in 


116 blast furnaces, 
320 furnaces. 
25 Bessemer converters. 
25 Martin furnaces. 
Whereas the production of the above articles in 1891 
exceeded the figures of the preceding year by some 
34,000 tons, the shipments were over 17,000 tons 
smaller during 1891 than in 1890. Although there has 
probably been a larger home consumption the available 
quantity of iron and steel was no doubt larger at} the 
end of 1891 than at the beginning. 

In order to encourage the Swedish industry the State 
railways commenced a few years ago to invite tenders 
for rails from home establishments, of which, how- 
ever, only one firm, the Donmarfoet’s Iron Works, 





saw its way to go in for this manufacture. Prices 
have, however, been materially and continuously in 
excess of foreign quotations, as will appear from the 
following Tables. The quantities delivered by the 
Donmarfoet’s Iron Works were : 

1887 ... as ... 8000 tons at 107 kr.* per ton 

eee gets ge 

1889 ... = wee 102 * 

1889 ... ae se 4000 

1890 ... “a PA, 

1890 ... i 

1891 ... 

1892 ... 

1892 .. ae sa 3000 _—,, ie 
Total, 45,000 tons averaging 103.38 kr. per ton. 

*18kr. = 11. sterling. 


The deliveries from foreign makers—that is Eng- 
lish makers— during the same period amount to : 
1887 ... i 1530 tons at 88.76 kr. per ton 
1890... ... ... 1580 ,, 9242 
1891 ... 4700 ,, 92.75 *» 
1892 ... -» 6000 ,, 77.33 a5 
Total, 13,760 tons averaging 85.48 kr. per ton. 


The Swedish rails have consequently been so much 
dearer than foreign (English) rails, as the following 
Table demonstrates : 

1887 ... oe 18.84 kr. per ton, or 21.37 per cent. 
1890 ... ae “ “ », 10.36 get 
—.. . & - : 
1892 ... cob \ sm 

Averaging é ne 

The difference in price between Swedish and 
English rails will then be seen to reach 30s. per 
ton for the present year, which brings the average 
difference for the last few years up to 1/. per ton. The 
imports into Sweden of foreign rails during the decade 
1881-1890 have averaged some 25,000 tons annually, 
and the figures are more likely to increase than other- 
wise. It may thus be mentioned that one Stockholm 
firm alone has contracts for the present year for 35,000 
tons of rails to be delivered in Sweden. The annual 
consumption of rails in Sweden has of late years been 
about 33,000 tons, of which 23,000 tons are upon the 
private railways, which exclusively use foreign rails. 
These figures will no doubt increase during the next 
four years, considering that railways for which con- 
cessions have been or are likely to be granted em- 
braced thirty-seven lines, requiring an aggregate of 
61,000 tons of rails, The Protectionist party has been 
desirous of introducing a duty on rails, but the Go- 
vernment holds the undoubtedly correct view that a 
duty on rails would inflict a heavy loss on these under- 
takings. The manufacture of rails in Sweden has 
therefore no chance at present of being extended 
beyond the requirements of the State railways. 


” 





THE EFFICIENCY OF SCREW 
PROPELLERS. 


On the Theoretical Effect of the Race Rotation on Screw 
Propeller Efficiency.* 


By Mr. R. E. Froupr, Associate Member of Council. 


1. In the theoretical treatment of the limits of pro- 
peller efficiency which was initiated by Rankine’s paper, 
read before this Institution in 1865, the propeller is 
regarded as imparting a uniform speed to a continuous 
and complete column of water ; the direction and amount 
of the reaction experienced by the propeller being deter- 
mined by the quantity of water dealt with per time unit, 
and the direction and amount of the momentum corre- 
sponding to that quantity and to the speed so imparted 
to it. 

2. The principal purpose of my own two papers read in 
1889 was to show that this treatment was equally appli- 
cable, and led to the same results, whether (a@) we assume 
with Rankine (in effect) that the imparting of the stern- 
ward speed—for a screw propeller we may say the 
axial” speed—with the concomitant contraction of 
sectional area of water column, takes place wholly within 
the propeller ; or (6) (more conformably, as I think, to 
the action of an ordinary screw propeller) we assume this 
to take place mainly without it, namely, one-half before 
it in obedience to defect of pressure in front of it, and one- 
half after it in obedience to excess of pressure behind it. In 
a screw propeller this differenceof pressure, immediately in 
frontand behind it, arises, as Professor Greenhill showed, t 
from the imparting of the rotary speed: thus we have, as 
the total effect of the screw on the column passing through 
it: (1) rotary s imparted wholly within the screw; 
(2) consequent difference of pressure immediately in front 
and behind the screw ; (3) axial speed impartedt without 





* Paper read before the Institution of Naval Archi- 

tects. 

+ ‘*A New Theory of the Screw Propeller,” Professor 

Greenhill. Trans. 1.N.A., vol. xxix., page 319, 

+ Assumption (a) can only be realised either in a closed 

ropeller or in the ideal case of anopen propeller of such 
ength (theoretically infinite), relatively to the diameter 
of column, as will admit of the free contraction of sec- 
tional area of column taking place within that length. 
Assumption (5), as some defined in the text, is the 
opposite ideal extreme, which it seems-an actual open 
propeller must approach in so far as the contraction of 
column cannot freely take place within its length. 
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the screw (one-half before and one-half after), as the effect 
of that local difference of pressure. 

3. In the discussion on my two 1889 papers, Mr. 
Thornycroft raised the objection that the suction, or 
defect of pressure, in the central portion of the column, 
due to the centrifugal force of its rotation, would vitiate 
the fundamental equality which I ascribed to the amounts 
of axial speed imparted respectively before and after the 
propeller, and in so far invalidate my reasoning as applied 
to an ordinary screw propeller. The effect of this rota- 
tion suction was admittedly left out of account in my 
treatment, and the object of the present paper is to supply 
the omission. 

4. By the way of preface, it should be noticed that in 
this, as in other theoretical investigations on the same 
basis, no account is taken of such portion of the work 
expenditure as in an ordinary propeller is employed in 
directly heating the water by friction and in impartin 
eddying motions which have no net momentum, an 
therefore do not contribute to the reactions essential to 
propulsion. The work expenditure of which account is 
taken is simply that which is theoretically essential to 
maintaining those essential reactions and imparting the 
corresponding speeds to the water dealt with. This work 
expenditure is directly expressible in terms of the re- 
actions and speeds. By this limitation the process of 
investigation is immensely simplified, because, given the 
quantity of water and the speed imparted to it, the corre- 
sponding reactions and work expenditure are (for our 
purposes) at once determinable without any consideration 
of the particular characteristics of the supposed pro- 
pellers. Such consideration is relevant, indeed, to the 
question whether such or sucha propeller is competent to 
impart the supposed speeds ; but this is a separate ques- 
tion. So far as the theory is concerned, the speeds im- 

arted are assumed, and the conclusions to be deduced 
rom them are independent of the question of the parti- 
cular mechanism by which those speeds may be supposed 
to be imparted. The investigation is, in fact, simply a 
study of the dynamic equivalent of an assumed change 
of motion in the water. 

5. On these principles we easily reach the following 
elementary propositions. They are well known; but it 
is useful to recapitulate them as a starting point. 

[In accordance with the usual convention, the propeller 
is assumed stationary, and the ocean flowing towards it 
and past it at what we may term the speed of the undis- 
turbed water; the water dealt with receiving, however, 
an additional element of speed in the same or a some- 
what different direction, the consequent opposite reaction 
developed, and the work expended, being determined 
respectively by the momentum value and the energy 
value of the speed imparted]. 

6. Casg I.—Purely direct-acting propeller ; speed im- 
parted purely sternward. 

V = speed of undisturbed water ; feet per second. 

S = speed imparted ; ditto. 

Q = quantity of water dealt with; cubic feet per 

second, 

T = forward reaction or thrust; in force units = 

weight of 1 cubic foot of water. (For conveni- 
ence this force unit will be used throughout this 


paper). ‘ P 4 
W = work expenditure ; in feet ferce units per second. 
Then, 
r=28, , (1) 


9 | 
W=1(V+>); . (2) 


7. Cask II.—Oblique-acting propeller; speed im- 
parted obliquely sternward. 
= = oblique speed imparted. 
8, o, respectively = sternward and transverse compo- 
nents of ditto [=?=S?+ 7]. 
T, F, respectively = forward and transverse compo- 
nents of reaction. 


Then, 
T= Q 8, 4 . as beforet 
g 
Bet « « « + 
g 
w=1(v+3 4FS; 5 (AE 


8. Case III.—Annular element of a spiral propeller ; 
spirally sternward speed imparted to a thin tubular 
column. : 

S =sternward component of spiral speed imparted. 

Q = rotary component of ditto, expressed as angular 

speed about centre of column. 
forward component of reaction, or thrust. 
= rotary component, expressed as moment about 

centre of column. 
= radius of annulus. 


i 
M 
R 





* For W=Q is -¥9} 298 (v+ 8 ): This 
29 29 g 2 
is the whole work expenditure of the propeller, including 
that which, if the propeller were advancing at speed V 
through still water, instead of stationary in moving water, 
would be the useful propulsive work = t Ve 
+ These, compounded, give oblique reaction 


= JEFF . 22 


g 
t For (see Fig. 1), Q {(V + 8? + @ _ =i =@S 
"2g 295g 

Ss Qe o 

V+ a ee 

( 9 ae 2 








From Case II. we pass directly to Case III., by simply 


putting c=R Q, and F = x 
Then, : 
T= Qs ; 

g 

as before. : 
mwnOM?. . . (5) 

g 

- 8 MQ 

W=T(viS)4y ; (6) 


8. Now these are simply the fundamental propositions 
of Rankine’s treatment,* which, in my 1889 papers [ 
showed to be applicable equally to my supposition that 
the sternward component of imparted speed is received, 
not in actually passing through the propeller, but one- 
half in approaching and one-half in receding from it. On 
either supposition the step from Case III. to a complete 
screw propeller is made simply by integrating the for- 
mule of Case III., for the series of annular elements of 





































































































which the complete screw is supposed to consist ; it being 
assumed that the formule which are true for each ele- 
ment acting separately are true also for each element of 
the supposed combination. In this assumption lies the 
error to which Mr. Thornycroft has drawn attention, and 
which it isour purpose to examine. 

9. The error arises thus: In the treatment of the above 
elementary Cases I., II., and III., it has been tacitly 
assumed that the water dealt with by the propeller, in 








* Rankine’s 1865 paper gives in effect W = T (V + 8) 
+ MQ, vice equation (6) of the text; because, as he 
explains in his articles in The Engineer of January 11, 
1867 (see Professor Rankine’s Miscellaneous Scientific 


Papers, page 544), he regards the additional terms T. F + 


M©,, lost by what he terms “‘ suddenness” of change of 
speed of water. This lost work (so far as it exists) must 
be represented by an eddying motion in the water (vide 
sup. 4). As to the legitimacy of this supposition, and 
for my reasons for — it from such investigations, 
aay ee papers (Trans. I.N.A.. vol. xxx., pages 401 
an a 


receiving the imparted speed, has suffered no permanent* 
change in pressure from that of the undisturbed water in 
which it originated. Otherwise, the propositions would 
not hold. And this assumption, which is correct for 
these elementary cases, is incorrect for a combination of 
annular elements constituting a complete cylindrical 
eolumn, in which centrifugal force Pa, satisfied by a 
rising gradient of pressure from the centre towards the 
circumference. So long as the race, or column of water 
set in motion by the screw, retains the spiral speed im- 
parted to it—until, in fact, that speed has been destroyed 
by friction or by mixing with the surrounding water, 
both which operations are excluded from our present con- 
sideration—the pressure gradient from centre to circum- 
ference must continue in existence ; and, since the pres- 
sure at the circumference must be that of undisturbed 
water, the mean pressure within the column must be less. 
Thus the water composing the column, in acquiring the 
imparted speed, has at the same time been flowing into a 
region of reduced pressure—a circumstance which must 
evidently lessen both the thrust impulse necessary for 
imparting a given sternward speed and the work expendi- 
ture corresponding to the acquisition of that speed. 

10. If, then, we are to build up formule for a com- 
plete column out of the formule of Case III. for 
the individual annular elements composing it, the 
formule for each element must be modified in 
accordance with these considerations; a task which 
will be omens by the circumstance that the pressure 
changet to be allowed for in each element is not due to 
the rotation of that element, but to that of all the ele- 
ments outside it. The solution may be more easily ob- 
tained directly for the complete column by means of the 
consideration of the following cases, bearing in mind that 
the object is to determine (a) what sternward impulse or 
thrust, (6) what turning moment, (c) what work expendi- 
ture, are severally required in order to convert a non- 
rotating cylindrical column of the undisturbed axial speed 
into a rotating column of given different axial speed. 

11. Cask IV.—Stationary frustrum of rotating cylin- 
drical water column of definite length (immersed), cir- 
cumference surface free, end surfaces bounded by fixed 
diaphragms. (Fig. 2.) 

» RF of 
cylin 


a so tiaiadiaae length and radius 

er. 

QN=angular speed of rotation of cylinder (uniform 
throughout). 

M=turning moment required to impart in one 
second. 

U=kinetic energy embodied in the rotation 9. 

@=axial force, due to aggregate effect of rotation 
suction, tending to suck the two diaphragms 


together. 
Thent, 
4 
M= asa ee 
_ rR‘? Moa 
= -~ a + 2. 
U= TEE Hol; ——— 








* On the supposition ot my 1889 paper it will have 
experienced vicissitudes cf pressure in acquiring the axial 
speed imparted; but, when the speed is finally reached, the 
original pressure will have been restored. 

_ t Also by the change of R for each annulus correspond- 
ing to the area contraction of the column due to the in- 
crease in axial speed. 

} For any annular element of the cylinder, if radius =r, 
and radial thickness=dr, the circumferential speed will 
be=r Q, the content=2 7 r L dr, the circumferential force 


required for imparting © in one second = 24 r Lar.” 2 
27La 


and the corresponding moment = .7r'dr; whence 


g 
equation (7) for the complete cylinder of radius = R. 


The energy of the element will be = 24rLdr = = 
29 


2 
Lo .73 dr; whence equation (9). Putting h = the 


excess of head in the annular element of radius 7, above 

that at the centre of the column, and dh = the rise in 

head corresponding to the increase in radius = dr, due 

to the centrifugal force of the element having thickness 

= dr; we get Lrdh=" ™ Lar, or = 7™ 
g dr 


» whence h 


= ro Then ® - wR? Rea? _ Rf onrrhdr= 
29 29 0 
7 Ria? 


4g 

§ The conclusion that U =@L, which plays a most 
important part in the solution, may be reached more 
directly and more generally in a way which shows 
it to be independent of the assumption that 2 is 
uniform for all radii. For if w be the angular speed of 
any annular element of radius — r, the element of suction 
or lessened head—dh, operating on the whole cylinder 
contained by it, and due to its centrifugal force, will 
constitute an elementary term in ®, = say d*, =7r* 


72 ar; whenceLdbo= "LP gy — au, 


g 2 g 
then for each element, Ld =dU, independently of 
the value of w, the equation #L = U is universal. 

(The proposition 6 L = U is equivalent to saying that 
the kinetic energy of rotation is equal to the work which 
would have to be done in order to pull the diaphragms 
apart against the force ®, from infinitesima proximit 


Since 





to the distance L, and this expresses a reality ; for if 
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12, Case V.—Column of same radius R, but of indefi- 
nite length, travelling at axial speed V, and receiving its 
rotation © in passing through a stationary machine, 
which both imparts the rotation and resists the axial 
force &, (See Fig. 3.) : 

The formule of Case IV. apply tothis case, by substi- 
tution®* of V for L; M, ®, and U now becoming respec- 
tively turning moment and resistance continuously 
exerted, and work per second continuously expended, by 
the supposed machine. 

{Further, since V.mR?=Q, we may express ® more 
conveniently in terms of M and Q only, as thus : 

oe. 
Q? 

And, in virtue of the result that U= L=® V, we get 
for the net work expenditure of the machine (namely, 
that expended by it in imparting the rotation, minus that 
received by it in resisting the axial force) = W, say, 

W=U-#V=0 . . (13) 


Tn other words, the net work expenditure is nil. 

13. This rather curious result may in imagination be 
realised by supposing the undefined ‘‘ machine” to con- 
sist of, say, a thin cylindrical casing, containing (a) a 
rotating paddle—or ‘‘gyrator,” to use Mr. Thornycroft’s 
phrase—imparting the rotation and exerting the corre- 
sponding turning moment M; (b) a transverse surface of 
change of pressure, the converse of the ‘‘ actuator ” of my 
1889 paper (see Trans. I.N.A., vol. xxx., page 394), 
resisting the axial flow with the resistance ®, and 
thereby preventing the axial acceleration which the rota- 
tion suction would otherwise tend to produce. And just 
as the actuator, in developing a greater pressure behind 
it than in front of it, and exerting the thrust T in the 
direction of motion, expended the work T V, so this 
resister, as we may call it, in developing a less pressure 
behind it than in front of it, and exerting the resistance 
® against the motion, receives the work ® V. And what 
we find is that the work so received by the resister is 
exactly equal to that expended by the gyrator in pro- 
ducing the rotation ; so that if we suppose that the ‘‘ ma- 
chine” is held stationary in the flowing current of speed 
V, and that the resister is coupled up to the gyrator by 
frictionless mechanism, the former will just suffice to 
drive the latter, and the whole machine will be self- 
acting, and continue generating the rotating race without 
external assistance. 

14. It follows that the energy which the rotating 
column carries away from the machine in this case is just 
so much as the non-rotating column brings to it, and no 
more ; hence we conclude that the net total energy per 
second embodied in arotating column of given quantity 
per second and given axial speed, is simply that of a non- 
rotating column of the same quantity and speed. Itis, 
in fact, the energy embodied in the axial speed without 
reference to the rotation ; the sense of this result being 
that the positive actual energy of the rotation is exactly 
cancelled by the negative potential energy of the loss of 
pressure, or “‘ rotation suction.” And this is a universal 
proposition consequent on the proposition of Case IV., 
that U = L. 

15. From this position we can iy woe to the con- 
sideration of a genuine propeller which leaves a rotating 
race, by simply supposing that the column leaves the 
machine with a higher axial speed (=V +S, say), instead 
of simply the speed of entry Vv The thrust will be that 
due to the quantity dealt with and the axial speed S 
imparted, minus the resistance, which (see equation 10 
above) depends on the turning moment M; and the net 
total work expenditure W, just asin Case I., will be that 
due to the axial speed of issue, V+, minus that due to 
the speed of entry V. We thus get— 

16. Cask VI.—Column entering stationary machine 
without rotation at axial speed V, and issuing with rota- 
tion at axial speed V+S; the machine exerting the 
—_ and axial forces demanded by the changes of speed. 
(See Fig. 4.) 

M, T respectively=turning moment and thrust main- 
tained by machine; W=its net work expenditure per 
second. Then 


q=25_», [=e8-a" J) (from 10) (14) 
9 : 


g 

_oJ§(V+S8P-V?2 ] Qs 8). 

wf =e = v+5\- 
[ 29 } g ( 2 

(T+) (Veo); hea 


These formule differ from those for Case I. (purely 
direct-acting propeller), viz., equations (1) and (2) only 
in this respect: that, owing to the imparted rotation 
which satisfies the turning moment M, the axial force 
due to momentum of imparted axial speed, expressed by 


Qs » isequal not to T simply, but to T+ # (equation 
g 


14). We may then instructively divide S inte two 
terms, S; and Sx, so that: 


(10)] 


(15) 


T= Q Sr 
9 


. 
a 


be varied, keeping volume of cylinder constant, and also 
keeping M constant by suitably varying 2, it will be seen 
that ? remains,constant also, (See equation (10) below ; 
where ® is constant for constant M and Q). Hence, if 
the diaphragms) having infinite area) were allowed to 
pre: one another, without any turning moment being 
applied to the cylinder, they would in so travelling the 
distance L, actually yield the work ®L. This is, I 
believe, a proposition of Helmholtz’s. ] 

* Because V is axial speed in feet per second, and L 
was the axial length in feet operated on in one second, 





o=2@ Sr 
g 
and equation (15) then becomes 


w= (7 + ) (v +& +8) 


17. We have thus arrived at formule for a complete 
spirally acting propeller, taking correct account of the 
effect of Mr. Thornycroft’s rotation suction. If, instead 
of this, following the older treatment of Rankine and of 
my 1889 papers (vide sup., 8), we proceed by simply 
integrating the formule of Case III. for a series of inde- 
pendent annular elements, we get for T and W, 


9g al 
w= T(v+8r) 409; 
2 2 


. 
, 


(16)* 


(from Case ITI.,+ writing S, for S). . 
Further (see equation 8), — a = © L; and since the 
column is supposed to pass through the propeller, and 


there receive its rotation, at the axial speed V +, we 


may substitute this expression for L, and so get for W 
by this treatment, 


w=1(v+*) +o(v+8) =(T + »(v+5) (17) 


which is less than the more correct value, viz., that of 
equation (16), and thereby underrates ‘‘ screw speed ” and 
total work expenditure, in the ratio, 
2V+Sr  , _ 1 
3V+8, 45.) Ite’ 
18. To assign a quantitative value to this fractional 
error, we may express the turning moment M as = F R, 
where R is the radius of the column before acceleration 
(viz., something greater than the extreme radius of the 
propeller), and put F = kT, and S; = n V (where & will 
be rather less than one-third of the reciprocal of the pitch 
ratio), and so get 


(18) 


292 2 2 
8. = ES = (19) 


whence ¢€ = 3" ; . 
4 2+n 


If we take k and n each = 4 (corresponding to a pitch 


ratio = 1.5, about, and slip ratio = we gete = “6° 
Or, taking for each the rather extreme value of 
rf 
/2 . 
(corresponding to about 2.0 pitch ratio and iw slip 


ratio), € 1 about. 
iz 


* Of the two component terms Sr, Sr, of the total 
axial imparted speed S, the latter is the portion which 
satisfies the rotation suctional force ©, and therefore is 
not available for thrust reaction; the former is the re- 
mainder which is so available. 

If in Case VI. we made thrust=0, S=Sx simply, a par- 
ticular case which approximately represents Mr. Thorny- 
croft’s supposition of a simple ‘‘ gyrator” without actuator 
or resister. Only, since we here suppose Sz uniform 
throughout the column, while the suction which it is to 
satisfy is greatest at centre and nil at the circumference, 
we still require the supposed pressure surface, which will 
here be a resister in the inner layers and an actuator in 
the outer. Otherwise, the axial speed would be different 
for each layer, a condition which I have throughout ex- 
cluded, because it seemed to hopelessly complicate the 
solution. See also 20 below. 

But with this reservation, taking Case VI. for T=0, as 
representing a simple ‘‘ gyrator,” we get W for such a case, 


my = Was = QSe (vy 4 Ss ) . Then, if we also write W 





for a purely direct-acting propeller (Case I.), as, say= 

w, = 25: (v +52 , we may write equation 16 for 
9 as 

the net total work expenditure of a spirally acting pro- 

peller, as W=W; + Wa+_%(S:Sn). Here the third 


term expresses the excess of the total work expenditure of 
a spirally acting propeller over the sum of the work 


expenditures of a simple actuator of equal thrust and | P° 


simple gyrator of equal turning moment, acting indepen- 
dently ; in virtue of the enhancement of general axial 
speed, resulting from their combination. Thus, e.g., this 
third term will be wholly expended by the gyrator, owing 
to its speed of entry becoming V+Sr vice V, if we sup- 
pose the actuator to be placed first; or by the actuator, 
owing to its speed of entry being V+Skz vice V, if the 
gyrator is placed first. Or if, most comformably to the 
“ree ae of my 1889 papers, we suppose half the speed 
S: to be acquired before, and half after, the gyrator ; or 
if, —_ we suppose actuator and gyrator to co-operate 
evenly throughout; the extra work, indicated by the 
third term, will be divided equally between the two, be- 


: Q S:Se 
coming = ~. ~~ for each. 
g9 3 
+ The formule of Case III. for T and W fora single 


annulus do not involve R, and are therefore true alike for 
all the annuli, and for their sum. 
bg _ wy? M? _ 


t For (see equation 10) Se =-— a = 


Q- 
rgKT?R? _ eR? pog, _ PS* 
Q; o~ ve 








19, Thus the error due to ignoring the effect of rotation 
suction is not very material, though it becomes tangible 
when both slip ratio and pitch ratio are high. Such as 
it is, the effect here ascribed to rotation suction is in the 
right direction to account for the following phenomena of 
experience, : 

(1) That ‘‘ negative slip” has only been observed in 
propellers of fine pitch (this Mr. Barnaby notices in his 
‘Marine Propellers,” 3rd edition, page 21). ; 

(2) That, although, according to my father’s investiga- 
tion of 1878 (see Trans, I.N.A., vol. xix., page —), amean 
blade angle of 45 deg., which corresponds to a pitch ratio 
=2.0 about, should give maximum efficiency, experience 
seems to have indicated this pitch ratio rather as an out- 
side limit than as a mean for good efficiency. . 
_ It remains to notice certain incidental points in this 
investigation. f 

20. First (see foot-note to 16 above), the portion Sx of 
the total axial speed S imparted, tends to be greatest at 
centre and nil at circumference of column. Our assump- 
tion that S is uniform throughout the sectional area of 
column implies, therefore, the assumption that the thrust 
duty of the propeller per unit of sectional area of column 
is greater near the circumference than near the centre. 
This consideration appears to indicate a possible (small) 
advantage to be gained by giving propeller bladesa pitch 
increasing towards the circumference, so as to better 
realise this assumption ; because the kinetic energy em- 
bodied in the axial speed of a column of given axial 
momentum is least when that speed is uniform in all 
parts of it. 

21. Secondly, in the description of the ideal cases, by 
which IT have esitel the principles of this investiga- 
tion (vide Case VI., e.g.), I have, for simplicity, repre- 
sented the whole change of motion as taking place 
wholly within the supposed ‘‘machine.” But since the 
reasoning is entirely based on a comparison of the original 
and eventual conditions of the column, it must hold 
equally for any open propeller, unless (vide sup. 4) it can 
be contended that (fluid imperfections apart) such open 
propeller could not impart the assumed motion ; in other 
words, could not produce a cylindrical rotating race. 
This consideration also calls attention to the circumstance 
that the need for corrrection on the score of rotation 
suction, which has been the subject of this investigation, 
is not (as Mr. Thornycroft’s remarks might be under- 
stood to imply) peculiar to an open propeller in which the 
axial acceleration is external (as contemplated in my 1889 
papers); but that it applies equally to Rankine’s hypo- 
thesis, or in aclosed propeller; or, in fact, to any pro- 
peller whatever, which exerts a net turning moment 
upon the column, and produces a rotating race. Any 
spirally acting propeller is only exempt from it in so far 
as the net rotation effect may be nullified by means of 
such expedients as guide blades, or co-axial screws rotat- 
ing in opposite directions. 





THE TRADE RELATIONS OF ENGLAND 
AND AMERICA.* 
By Mr. Rosert 8S. McCormick. 
(Concluded from page 542.) 

Burt the trade of 1891 also was helped by tho artificial 
stimulant of the increased duty on tin plates taking effect 
on July 1 of that year, your exports of that article show- 
ing an increase for the year 1891 over the year 1890 of 
480,000/., notwithstanding the heavy decrease in the last 
half of the former year, as indicated by the figures for the 
last quarter, given last week. Leaving tin plates out of 
our calculation, your exports to the United States for the 
last quarter of 1891 show an increase of approximately 
470,000/., some of the items of which increase I have 
given above. It will be time enough to deal with the 
actual and permanent result of the tariff when we are far 
enough away from the passage of the Tariff Act to judge 
of it. What the owners of your tin mines have most to 
fear is our —— tin in the United States in such quan- 
tities, and of such quality, as to enable us to dispense en- 
tirely with the duty. Quoting from an article by Mr. 
Andrew Carnegie, in the Nineteenth Century, for Juneo 
last year, ‘‘ It may now be noted that prices in Europe 
and the United States, for everything, draw nearer and 
nearer together. In recent times, steel rails, for instance, 
have sometimes been quite as cheap in New York as in 
London, and very often as cheap as foreign rails could 
have been imported to New York free of duty.” 

There is a clause in the McKinley Tariff Bill, of which 
I have heard no complaint, but which has a more im- 
rtant bearing upon your manufacturing interests than 
its protective features, it reads: ‘‘That where imported 
materials on which duties have been paid are used in the 
manufacture of articles manufactured or produced in the 
United States, there shall be allowed on the exportation 
of such articles a drawback, equal in amout to the duties 

aid on the materials used, less 1 per centum of such 

uties.” 

As for the second question, the causes, other than the 
tariff, which operated to — about and intensify the 
shrinkage in your foreign trade generally, these are too 
recent, and their effect too deep and widespread in this 
community to require more than passing notice from me. 
These causes other than the tariff—‘‘ over-production, 
over-speculation, the collapse of two great financial 
houses,” with possible results so serious as to justify the 
Bank of England stepping in and borrowing large sums 
abroad, to arrest a disaster from which you could not 
have recovered for years, with the most profitable trade 
at home and abroad. In what relation did the United 
States stand to you at this juncture? First of all, just 
prior to this crisis, she increased enormously her pur- 
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chases from your manufacturers, enabling them to reduce 
their discounts with their bankers when money was 
worth a premium. Following these increased purchases, 
they brought back securities to an amount far larger 
than the loan sought for and made by the Bank of Eng- 
land from the Bank of France, thus rendering a service 
even to the manufacturers, who must depend largely 
upon the banks, more than off-setting in advantage the 
whole decrease in your exports to the United States for 
the last quarter of 1890, had this loss of trade been an 
actual and permanent loss instead of no loss at all, but 
only a transfer of the transaction to an earlier period of 
the year. 

I have already anticipated my third heading, and will 
now only note it to point out to you the beginning of the 
shrinkage in your trade. The collapse in Argentine as 
first indicated in a decline in your exports to that re- 
public, from the high-water mark of 1889—10,681,879/. 
to 8,416,112 in 1890, and then to 4,240,6027. in 1891—to 
say nothing about the losses there from ‘‘ over-trading 
and speculation.” Jair crops in 1890, and large crops in 
1891 in the United States, and an unprecedented demand 
for our breadstuffs during the last quarter of 1891, mak- 
ing business of all kinds good with us, and enhancing 
our purchasing power, was the balance-wheel which 
saved the world from a financial disaster, such as history 
hardly records. What the conditions were in the 
financial capitals of other countries is well known to all of 
you. They had all the securities they could stagger under. 

We now come to our fifth question, What natural 
causes are at work, aside from the tariff, which may be 
called artificial, to check your exports to the United 
States, and in time, if permanent, bring about a steady 
decrease in them, or some of them, to be replaced perha 
by something else? and I will add here, What are the 
natural impediments in the way of these natural causes, 
which may tend to defer for years to come their full 
ruition without some aid ; as the mountain deflects from 
its straight course, the mighty river, which in time cuts 
its way through solid rock, ‘unaided by dynamite, or 
blasting, or other modern inventions, artificial, as is the 
tariff, but still when applied with proper limitations as 
to time and place, circumstances and quantity, only 
brings about, though hastening, results in accordance 
with natural laws. As to the first part of this question, 
there are several causes at work, aside from the tariff, not 
only to cut off your exports, especially of cotton goods to 
the United States, which are only one and fifteen one- 
hundredths of 1 per cent. of your total export of cotton 
goods, but also to bring the United States to the fore as 
a competitor in this line of manufacture in your other 
foreign markets, prominently in South America, China, 
and Japan. It is no-more in accordance with natural 
laws for you to bring the cotton from the United States, 
and send the manufactured article to countries in closer 
proximity than you yourself to the cotton fields, than it 
was for you in the sixteenth century to send your wool to 
Flanders to be manufactured and distributed from there 
to the consumer. The placefor the cotton mill is in or 
adjoining the cotton field, and there the next generation 
at the latest will find it in its most prosperous condition. 
Until about the year 1890, after the period of reconstruc- 
tion following the “‘late unpleasantness” as we now call 
the late war, the South was purely agricultural, with no 
ambition to be anything else. It was only a question 
whether their cotton would be sent to New England or 
Old England, and Baines, in his ‘‘ History of the Cotton 
Manufactures,” tells us that the difference between the 
freight on cotton from New Orleans to Boston and New 
Orleans to Liverpool, was }d. per pound. But as the 
discovery of coal and iron in the north of England (in 
Lancashire) resulted in your cotton mills and other 
manufactures locating there, so the discovery of iron and 
coal in Alabama opens the way for the construction and 
operation of mills to as great advantage in or adjacent to 
the cotton fields. The new south is to the United States 
what the west was fifty years ago—the place for men 
with brains, experience, and capital—such as some of your 
cotton manufacturers at Manchester and Bradford. 
Twenty-five years ago, any railroad manager of pro- 
minence, or any one versed in railroad affairs, would have 
told you there was no money in lines running north and 
south, that only lines connecting the east with the west 
could pay. But now the west, rich herself, is reaching 
out southward as is the east, and capital is flowing 
into the Southern States for the development of her in- 
dustries. So large and so important have become the 
agricultural and industrial interests of our Pacific Coast, 
and the traffic between it and the Atlantic coast, that 
with the capital for such works, we have not only been 
brought to the recognition of the importance of a water- 
way for ocean we between the two, but a com- 
pany has been organised for the construction of a ship 
canal across the Isthmus of Nicaragua. But the results 
of the construction of this canal will reach beyond the 
boundaries of the North American continent; shifting 
some of the existing avenues of commerce thousands of 
miles. ‘‘The discovery of the passage by the Cape of 
Good Hope destroyed the overland trade with the Kast, 
and overthrew the commercial supremacy of the Medi- 
terranean cities. The Suez Canal in like manner so 
superseded the passage by the Cape of Good Hope, that 
the discovery by the Portuguese has become nearly as 
sterile as that of the Carthagians told of by Herodotus. 
It is the medium of commercial intercourse between 
Europe and Western and Southern Asia.” How will the 
opening of the Nicaragua Canal affect the present channels 
of trade and the present trade relations, especially the 
trade relations between Great Britain and the Uni 
States? How will it alter the relative distances between 
New York on the one hand, and Liverpool on the other 
from the markets of the Pacific coast of both North an 
South America, and the ports of China and Japan, and 


India and Australia? ‘‘New York and Liverpool by 
the Horn are — distant from San Francisco, viz , 
15,600 miles, and the same is true of all other ports on the 
Pacitic coast,” says the Hon. Warner Miller, president of 
the Nicaraguan Canal Company, in an article in the Forum 
for February. ‘‘ By the canal, New York will be distant 
from San Francisco 4900 miles, whilst Liverpool will be 
distant from San Francisco 7600, or a difference in favour 
of New York of 2700 miles; and this difference in favour 
of New York over Liverpool holds good as to all the 
ports on the Pacific coast of both North and South 
America, ‘To-day Europe controls more than three- 
fourths of all the trade on the Pacific coast of both 
North and South America. With the canal constructed, 
giving the merchants of the Atlantic coast 2700 miles of 
advantage over Europe, they will be able to secure the 
bulk of that valuable commerce. At the present time 
there are more than 70,000,000 people on the islands in 
and continents bordering on the Pacific Ocean, who will 
be brought nearer to New York by distances varying 
from 3000 to 10,000 miles, and taking no account of the 
vast population of China and India,” all markets now 
under the control of the British manufacturer. ‘‘ Shanghai 
is 300 miles nearer New York by the Nicaragua Canal than 
Liverpool by the Suez, and New York 2000 miles nearer 
Yokohama than Liverpool by the Suez, thus giving New 
York an advantage over Liverpool in competing for the 
trade of Japan. Melbourne in Australia, and Auckland 
in New Zealand, are brought 4600 miles nearer New 
York a canal than by the Horn.” 

Bombay and Calcutta, the ports of your great Empire 
in India, are 7000 or 8000 nile from Liverpool by the 
Suez Canal, and to-day you are drawing large quantities 
of wheat from India over a line which is 8000 miles 
shorter than the distance round the Horn from Liver- 

1 to San Francisco. With the completion of the 
icaragua Canal this difference is wiped out. From 
ports in the Gulf of Mexico—New Orleans, Motile, and 
Galveston—the distance is only 1200 miles from the 
western mouth of the canal, which is 800 miles less than 
the distance from New York. This will open a market 
for the raw cotton of the South in Japan where 40,000,000 
of people use cotton as their chief article of clothing. 
With the distance from the Gulf of Mexico to Japan 
reduced over half, we could supply the Japanese market 
in competition with India; and furthermore supply 
India herself with the longer fibred product of our own 
cotton fields, for mixture with her own, the ‘‘shortness” 
of the fibre of which isa great difficulty in the way of 
the Indian manufacturer competing even on his own 
ground with his English rivals. 

When I made my first allusion to the establishment of 
cotton mills in the centre of or adjacent to the cotton 
tields in the South, and from it passed on to the effect on 
this trade and the trade of the United States generally 
with the west coast of both Americas, of the opening of 
the Nicaragua Canal, and what is to us the still farther 
west, China, Japan, and India, it was not with the inten- 
tion of taking this staple, and presenting it as an illus- 
tration or example of our future trade relations. But 
see no better methed than this, and I shall therefore 
follow it. And itis peculiarly fitting that we should take 
the movement of cotton, a raw materia], as indicative in 
its present and future phases of the present and future 
trade relations of Great Britain and the United States as 
I see them, and follow it through the finished product to 
the back of the wearer of the coat nade from it, for it is 
typical of our exports to the United Kingdom, as it is 
typical of your exports to the rest of the world. More 
than this, it heads the list of your mannfactures in value, 
its value being double that of your woollen manufac- 
tures, and as much as your woollen and steel and iron 
manufactures, including machinery and steam engines 
combined, and about 224 per cent. of your total manufac- 
tures. The value of your cotton manufactures in 1840 was 
24,678,4601., while in 1889 the latest figures I happen to 
have at hand, was 62,089,442/. ; and for this output the 
United States furnished you with about 80 per cent. of 
your raw material, the product of which you send all over 
the world. ' 

Your imports from the United States are in fact raw 
materials without exception, breadstuff and meat pro- 
ducts being the raw materials of, or at least sustaining 
brain and brawn ; directly in the latter case, indirectly 
in the former as the fuel, the combustion of which gene- 
rates the heat which runs the dynamo of the brain. Here 
is a list of the principal articles we sent you in 1890, in 
the order of their respective values : 





£ 

Raw cotton 36,571,848 
Breadstuffs 19,890,486 
Bacon and hams 7,474,737 
Oxen and bulls ida See 7,351,981 
Fresh beef... axe aaa dad 3,629,919 
Tobacco ni Se ee a 2,530,510 
Cheese ... 2,081,546 
Lard ... 2,049,747 
Leather ies ae pa 2,019,359 
Petroleum... se pie! aad 1,719,654 
Oil cake <a ~ po 1,355,853 

Total... 86,675,640 


Not only are raw materials by far the largest part of 
our exports to Great Britain, but also of our total ex- 
ports, forming 82 percent. of that total for our fiscal 
year, ending June 30, 1891; 50.62 per cent. of which 
total I may add pe took from us, sending us 23.05 per 
cent. of your total exports during the same period. 

The future trade relations between Great Britain and 
the United States will depend — the latter’s ability to 
convert her raw materials, which she now exports, into 
finished product, and sell the latter in foreign markets 








T| only amount to about 2,721,000/. 





which you have hitherto controlled. What we expect 
the Nicaragua Canal to do in this direction in certain 
markets—the western coast of both Americas, and the 
farther west _to us, China and Japan—I have told you 
above. The British manufacturer has heretofore had the 
advantage of cheaper coal than his competitor in the 
United States, but this advantage seems to have dis- 
appeared. 

he average price of coal in Great Britain during the 
year 1889, I have seen it stated, was 6s. 64d., or about 
1.57 dols. in American money, per gross ton of 2240 Ib. 
In his recent report, the Commissioner of Labour of the 
United States gives 984 cents per net ton, or 1.10 dols. 
per gross ton, as the total cost of producing lump coal at 
ninety-nine mines in the United States ; and it is stated 
that for two years past the best Virginia coal has been 
sold at tidewater at a less price than English coal is sold 
at Newcastle. So it would seem that England has 
already reached the phase when her manufacturers have 
not the advantage of cheap coal, as compared with their 
competitors in the United States ; and the difficulty must 
increase, as has recently been prognosticated by more 
than one writer on this economic subject. Notwithstand- 
ing the facts I have laid before you, many of you will say, 
in hunting parlance—appropriate to the occasion as is 
racing parlance—that I am ‘‘riding before the hounds,” 
and that this generation of British manufacturers need 
not concern itself with anything so remote as the compe- 
tition in a field foreign to both, of a country 82 per cent. 
of whose exports are materials raw, or having their value 
but slightly increased by change of form. This I will 
grant you, with the limitation of the near future; for 
already we have entered the export field ; and notwith- 
standing the depression felt all over the world following 
the Baring catastrophe, for such it was, and to you espe- 
cially, and the shrinkage in your own trade, the exports of 
manufactured articles from the United States increased 
7.3 per cent. In the article of locomotives there is an in- 
crease of three for one in value, rising from 1,037,404 dols. 
(equivalent to 207,481/.) in 1890, to 3,274,825 dols. in 1891 
(equivalent to 654,965/.). These locomotives have been 
distributed as follows: To Cuba, 958,084 dols. (191,617. ); 
to Brazil, 1,837,796 dols. (367,557) ; and to your Australa- 
sian colonies, 892,295 dols. (178,459/.). There was also a 
gain of 1,257,151 dols. ( 251,437/.) on a total, in 1890, of 
4,029,714 dols. (803,945/.) in road and rail cars ; of 10,000’, 
in sewing machines, nearly 17,0007. in glass ware, 9000/. 
in locks, hinges, and builders’ hardware, 14,000/. in saws 
and tools, 15,400/. in stationary engines and boilers, and 
166,500/. in machinery not specified. Are your engineers 
and machinery manufacturers going to make a display at 
Chicago that will check this increase, or will they (your 
machinery manufacturers) leave the mutually foreign 
field, which can be so advantageously worked at Chicago, 
for the American manufacturer to diligently till without 
contest on that important occasion, while they rest con- 
tentedly on their past achievements ? 

Our exports of raw cotton amount in value to about 
58,006,000/., while our exports of manufactured cotton 
These figures as time 
goes on, must come together, if not reverse themselves 
through the operation of the agencies I have named above, 
and you must divide with us, at least, the trade in cotton 
manufactures foreign to both. With the completion of 
the Nicaragua Canal, the Australian wool, which now 
comes first to London, and is then re-exported to the 
United States, will come direct to our Atlantic ports, 
cheapening it tothe American manufacturer. To-day 
woollen manufactures do not figure in our exports, and 
are not likely to be for some time; but we are large 
buyers of woollen goods from you, having taken about 
700,000 dols. worth of the’product of your woollen mills 
during the last quarter of 1891, with an increase, as 
shown above, over the corresponding period of 1890, 
During the last-named year, we bought woollen goods 
from you to the amount of about 5,300,0007. I also note 
in the annual statement of the trade of the United King- 
dom, under the heading of ‘‘ United States,” exports 
thereto of foreign and colonial manufactures for each 
of the five years beginning 1886-1890, that you sent us 
foreign and colonial woollen manufactures valued as 
follows : 1886, 52,2777. ; 1887, 123,186/. ; 1888, 203,6327. ; 
1889, 353,642. ; 1890, 1,033,9397. How far this enormous 
increase has been of a character to displace your own pro- 
duct I do not know, but it is a question for you to ask 
yourselves whether your foreign and colonial competitors 
are, through theaid of English merchants, cutting intoyour 
woollen trade. At present there seems no likelihood of 
our becoming competitors with you in woollen manufac- 
tures in markets mutually foreign, though the total of our 
output is three times the value of yours, the former being 
66,000,000/., and the latter about 20,418,482/., for the 
year 1890. 

Our iron and steel industry has overtaken and passed 
yours in magnitude. In 1890, our production of pig iron 
was 9,202,703 tons, against 7,875,703 tons in the United 
Kingdom; and our production of Bessemer steel, 
4,031,535 tons, against 2,014,843 tons from your furnaces. 
Of manufacturing iron, including rails, 2,820,377 tons 
were produced in the United States, against 1,928,221 
tons in Great Britain. 

Time does not suffice for me to enter further into par- 
ticulars, or to more than allude to your other industries, 
especially the one which has been at once the mainstay of 
all the others, and dependent upon their support—your 
shipping. I read, I think, in the Daily Telearaph, some 
time last summer—at least, during the Naval Exhibition : 
‘*Throughout all the generations we have been a people 
delighting to go down to the sea in ships, and prone to 

rotect our countless fleet of merchant ships which we 
| a sent to carry our commodities to the uttermost ends 
of the earth, by ships of war armed to the teeth, manned 
by sailors prepared to go anywhere, and ready to do any- 
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thing, and commanded by officers in whose dictionary the 
word fear was not to be found.” 

I hope, as I know you do, that your navy and ours— 
which we are building—may never come together in battle 
except as allies ; but with your merchant shipping we will 
soon be in a position to take the field as competitors in 
the trade of which, as above said, you have had a 
monopoly ever since the iron steamer displaced the 
clipper ship, with which we had well-nigh grasped the 
we 5 To-day the products of your looms and workshops 
which you send to us, and the breadstuffs and raw 
eset with which we in pl you, are carried to and 
fro in British bottoms, as well as the enormous number of 
my countrymen who visit England every year, to add 
not only to the revenues of your steamship lines, but also 
in an enormous degree to the profit of the London 
hotels, lodging-house and shopkeepers, and manufac- 
turers. The tonnage of vessels entering and clearing 
from British ports for the United States during the year 
1890, was 9,329,720 tons, of which 8,219,872 tons were 
British bottoms, and 259,965 were American, and this 
wide difference we propose to make beautifully less. 
‘*The Germans, too, a have but lately entered this 
field,” says an English newspaper, “once all our own, 
are not only challenging, but beating us hand over hand. 
Two of their lines (the North German Lloyd and the 
Hamburg- American) actually carried more passengers to 
New York than all our Liverpool vessels ed together. 
Furthermore, they beat the swiftest of our lines in carry- 
ing the mails by no less than nine hours and fifty-seven 
minutes,” And they are doing this at a profit. 

In your future trade with the United States, whether 
it be as a customer, or a competiter, much will depend 
upon the readiness and celerity which your manufac- 
turers manifest in the adoption of improved machinery 
and in adapting themselves to the changing methods o 
doing business, and their output to the aaane tastes and 
requirements of those upon whose patronage they depend 
—that is changes in fashion. To the lack of these— 
absolute requisites no matter at what cost, to success in 
this day and generation—is to be attributed in large part 
the rm. how in trade of which your manufacturers are 
now complaining, attributing all to the McKinley tariff. 
In support of this view, I will quote from a very interest- 
ing article which appeared in the Leeds Mercury of 
January 5. Referring to ‘the great firms of Manchester 
merchant princes,”’ says the Mercury going back, of yester- 
day, ‘‘ If we look back forty years, we shall see that a 
great destructive work has been in operation among them, 
and the hand of death has obliterated many of the best 
known names. One of the forces which have been work- 
ing against them is the tremendous change in the style of 
business consequent upon the development of railways 
and perfection of machinery, the rapid turning over of 
stocks, &c. ; and those only ines survived the new order 
of things that have had the foresight and energy to adapt 
ptr, tn to the existing changes, Asa matter of fact, 
the names of the large firms who have foreseen and met 
these changes can be counted upon the fingers of one 
hand. A similar weeding out process has_ been 
going on in the manufacturing trade. Take the case 
of Bradford. Never, perhaps, has that enterpris- 
ing town passed through a more sifting time than during 
the past few years, when a complete change of fashion, 
from the bright haired wools—which the Bradford manu- 
facturer could manipulate at will—to the softer and 
rougher Cheviots, has been so marked. Those who have 
adapted their looms to the popular demand have sur- 
vived, while many who have clung to the hope of a 
return of fashion to the lustre goods have been compelled 
to retire; if, indeed, they have not lost their all. Inthe 
manufacture of plain Bradford goods also, such as cash- 
meres, the stern law of the survival of the fittest has been 
very appeeent, for the race has been against time, and the 
man of capital who could put down the newest and fastest 
machinery has done the trade to the exclusion, and ulti- 
mate extinction, of his poorer rival. This feature is very 
noticeable in the Huddersfield trade, where during the 
last twelve months some twenty small manufacturers 
have ‘ gone to the wall,’ crowded out by firms with larger 
capital, who have put down machinery of the most 
modern construction, with running powers from 25 per 
cent. to 50 per cent. in excess of the old machines of 
twenty years ago.” 

It is the law of the survival of the fittest in the com- 
petition which ond own merchants and manufacturers 
make among themselves. If your own manufacturers 
read your own newspapers, and gave serious thought to 
what they contain, including the chanzes recorded in 
them as taking place in other parts of the world, they 
would find great profit from so doing. The merchants 
and manufacturers in the United States are more alive 
to what is going on in the rest of the world, even to 
having samples sent them, from every manufacturing 
centre, of anything new which is produced, that they may 
buy it or copy it (if this is rte as the circumstances of 
the case make most profitable. So that your manufac- 
turer who would remain away from the Chicago Exposi- 
tion lest his exhibit be copied —as suggested by a member 
of the Liverpool Chamber of Commerce, as a reason for 
not co-operating with your council—would only lose the 
benefit of showing his wares, while the American 
manufacturer would be exhibiting the reproduction of 
the very article which his less enterprising competitor 
had thought to keep from his envious and rapacious 
hand, if = were disposed to copy patterns, as has 
been freely stated ; at the same time telling the visitor 
at his stall in the American Section, to whom 
Great Britain and the United States are both open as a 
source of supply, ‘‘ If you wish anything different, no 
matter how divergent from our present output, describe 
it, and we will submit patterns until you say you are 
satisfied, and produce for you just what you want.” 





Nothing that I have said before about our becoming in 
time competitors with you in supplying the rest of the 
world with manufactured articles—especially cotton— 
bears in the immediate future upon our present relations 
of interchanging raw materials for finished product. For 
while our resources are such as to point to our becoming 
in time such competitors, we have too much else to do in 
the way of what might be called ‘‘opening up the 
country ” to enter for the present vigorously upon that 
career which will be ours in due time. We are like the 
vanguard of a great army advancing into, and taking 
possession of, an unknown and uncultivated country, rich 
as the Promised Land in everything that can contribute 
to the wants of man, but requiring first that forests be 
cleared, houses built, crops planted, and allowance made 
for the harvest to follow, seed time according to the laws 
of nature, and hence requiring to be largely provisioned 
from a base of supplies such as you have been to us from 
the time the first colony landed upon the shores of Vir- 
ginia, and barely kept soul and body together by begging 
corn from the rude savage found in possession of the land. 
For many years tocome we will have to send you our corn 
now produced beyond our own requirements, the pro- 
ductions of which we have well-nigh biought to its 
maximum, while in other things we are but upon 
the margin of our resources and capabilities. As your 
great enterprises—your manufactures and your ship- 
ping trade—had small beginning, and grew year by 
year, correcting mistakes of inexperience, improving 
methods, cheapening the art of production, so must 
ours go through the several stages of imperfection until 
time, as it matures the boy into the man, brings them to 
their full stature. I must refer in the little time that is 
left to one other factor of no less importance in the trade 
relations of the future between Great Britain and the 
United States, and that is to our purchasing power, which 
is increasing by leaps and bounds, and the cultivation of 
the tastes of our people, increasing their wants in propor- 
tion to the ability to gratify them. I can see no better way 
to carry an idea of this point to your minds than by 
giving you a few statistics as to our internal com- 
merce. The traffic upon our great lakes compared with 
your traffic on the sea will give you a fair idea of the 
magnitude of this internal commerce. The tonnage of 
vessels entering and clearing at the port of Chicago, in 
1890, was 8,774,096, while the tonnage of ships entering 
and clearing from the port of Liverpool was 9,329,720 
tons. The tonnage of vessels that passed through the 
Detroit River was 21,288,472 tons, and that through the 
Sault St. Marie Canal 9,041,213, as compared with a ton- 
nage of 6,723,187 tons through the Suez Canal. The 
tonnage at the port of Chicago doubled itself in the last 
census decade, and it is not unlikely that 1900 will show 
an increase in like ratio over 1890, for 53,411 miles of rail- 
way terminal at that port, and in a year move 43,000,000 
tons of freight. In the central, northern, and north- 
western States the total freight moved was 196,000,000 
tons ; and this is without mentioning the traffic on 20,000 
miles of navigable rivers in the United States. ‘‘In these 
great channels the domestic exchanges represent an annual 
value, perhaps, twenty-five times as great as the total of 
exports and imports,” Mr. Blaine, our Secretary of State, 
tells us in his work ‘‘ Twenty Years in Congress.” The 
River and Harbour Bill of the present Congress appro- 
priates 21,000,000 dols. for river and harbour improve- 
ments, 4,000,000 dols. of which is to be expended upon the 
Mississippi River between its mouth and St. Paul, and 
authorises the Secretary of War to make contracts for 
12,000,000 dols. more to be spent on the same work, to be 
expended in sums of 4,000,000 dols. ayear. Besides those 
expenditures, provisionis made in another Bill for improve- 
ments in the harbour of Galveston, Texas. It is to the 
waterways that we owe the cheap transportation which has 
contributed so much to our marvellous development. Itis 
interesting to compare the present cost of transportation 
to that of seventy-five years ago. In 1817 it cost 140 dols. 
to transport aton of freight from Philadelphia to Pitts- 
burg, while in 1886, at the average rate received by the 
Pennsylvania Railroad for the carriage of freight, ? per 
cent. per ton per mile, it cost 2.87 dols. At the former 
time the working man in Philadelphia had to pay 14 dols. 
for moving a barrel of flour from Pittsburg, against 
28 cents now, and the Pittsburg consumer paid 7 dols. 
freight upon every 100 lb. of dry goods brought from 
Philadelphia, which 100 lb. is now hauled for 14 cents. 
From this you can get some idea of the work to which I 
referred above as ‘‘ opening up the country.” 

Behind this work we have an army of 65,000,000 people, 
honest, industrious, facile of brain and expert of hand, 
bold to plan and ingenious to execute, and it is not diffi- 
cult to forecast the future of the United States in the 
ordinary course of events. But there is still room for 
men of the character who laid the foundation of our 
greatness, and who have contributed to its upbuilding. 
If changing conditions point to the United States as the 
place offering the best return not only for your capital 
which you have already largely invested there, but also 
for your ingenuity and labour, you will find a welcome 
for ‘ame as well as a place to invest your money with 
profit. 

I have endeavoured, gentlemen, to lay before you as 
briefly as possible a résumé of your own commercial policy 
and the view taken of it by other nations, in order that, 
seeing the queves from our standpoint, you might 
judge us fairly in the policy we are pursuing. I hope I 
have met with some success in this particular. 

In the second part of my address I have endeavoured, 
in reviewing the present condition of trade between Great 
Britain and Ireland and the United States, to place 
before you in a strong light, the other causes which, in- 
dependent of the McKinley tariff, were at work before 
the age of this Act to cause a shrinkage in trade 
which was rather checked than accelerated by the tariff. 





After this I have endeavoured to point out the probable 
future course of trade between the two countries with the 
causes, which, as I see them, will operate in the direction 
I indicate, and then I have shown, or endeavoured to 
show, that notwithstanding these causes, at this present 
time operating in a very limited degree, for reasons 
which I have also indicated, the exportsof Great Britain 
to the United States must continue to be large, increasing 
for a time at least from year to year, and as it reaches its 
maximum you must expect to find us running you close in 
the markets of the world, foreign to both, for we will then 
be powerful competitors in other fields. In order that the 
thin end of wedge, which I have pointed out to you is 
entering the field foreign to both, may not be driven in a 
marked degree further into the mass known as markets, 
when the merchants from these markets assemble at 
Chicago in 1893, does it not behove your manufacturers 
to be up and doing in the preparation of the great 
exhibit which you have the material to assemble in solid 
phalanx in the British Section. This Columbian Expo- 
sition is absolutely unique in that never before has a 
country whose chief exports are raw materials, which it 
exchanges for finished products, invited those who com- 
pete with her merchants to bring their wares for display 
and sale. You buy no manufactured articles from us, 
and you du not come as possible purchasers. Heretofore 
exhibitions, beginning with your own in 1851, have been 
held under widely different circumstances, the nations 
holding not only an exhibition in the modern sense, but 
also a ‘“‘fair” in the ancient sense, whither merchants 
flocked to buy the goods displayed. But in our invitation 
to you there is even more than this. We-have invited 
you as our kinsmen, a people in whose veins flows the 
same blood, and through whose institutions ramify the 
same laws and customs ; a people who, worshipping God 
in their own way, which is our way, allow others the 
privilege of worshipping him according to the dictates of 
their own conscience, as do we, or even to deny His 
existence, and not lose caste, if sincere and honest in 
such belief. Ignoring the creeds, we both stand for 
reaching out a helping hand to struggling humanity—-the 
poor and the unfortunate, wherever found—and not only 
extending our trade over the known world, but with it 
the mantle of religion and justice. Linking these two 
— objects together, we can meet on the field at 

hicago in 1893 as rivals not only in trade, but also in 
elevating and purifying its methods, and in extending 
the benefit of Christian civilisation to the uttermost parts 
of the earth. There is enough for both to do, and for 
both to reap in profit and honour. 

May a laudable competition such as this be the only 
contest which time will bring in its flight between the 
two great English-speaking nations ; and in this hope we 
may exclaim, in the words of the gentleman and scholar, 
poet and diplomatist, your late Ambassador to Paris : 


** Then blow, blow the clarion and let the war roll, 
Strike steel upon steel, and strike soul upon soul ; 
If in striking you kindle keen flashes and bright 
From the manhood in man stricken thus into light.” 


And to give expression to, and emphasise the relation- 
ship which every thinking man must feel should exist 
between these two members of one family, in the part 
which it is for them to play in the future history of the 
world, perhaps we in the United States may look forward 
to the pleasure of welcoming your President, his Royal 
Highness the Prince of Wales, or some other member of 
your Royal Family, to represent your gracious Queen, 
who is respected with us, and all over the world, as she 
is beloved by her own people. 





LIGHTHOUSES IN THE RED Sea.—Her Majesty’s Govern- 
ment has decided to devote 40,000/. to the construction of 
lighthouses in the Red Sea. 





GREAT YARMOUTH—FisH Wuarr New Quay.—This 
quay, of 2103 ft. in -— which has been constructed in 
accordance with Mr. .Kinipple’s grouted concrete block 
system for subaqueous co is now completed. The 
works have been carried out in about one-third the time 
and at less than one-half the cost had they been con. 
structed by concrete-in-situ deposited in frames or between 
close sheeting piles. No staging whatever was used 
throughout the works. Messrs. Kinipple and Jaffrey, of 
Westminster, were the chief engineers, and Mr. J. W. 
Cockrill, the borough engineer of Great Yarmouth, acted 
as the resident engineer. 





Pusiic Works IN NEw Soutu Wa.Es.—The New South 
Wales Minister for Public Works, has submitted to the 
colonial cabinet a list of the public works, tenders for 
which he considers should be accepted without delay. 
The cabinet has agreed that tenders for works which will 
involve an expenditure of 120,000/. shall be accepted. In 
the main these are for the extension of water and sewer- 

e works. The cabinet has also approved of the 

emora Railway, and the fourth section of the Lismore 
to the Tweed line being constructed, but tenders for these 
will not be invited until there is a more promising finan- 
cial outlook before the colony. The minister further de- 
cided to submit to Parliament for approval the construc- 
tion of a cable tramway from King-street to Ocean-street. 
vid William-street, and other proposals which have been 
before the Parliamentary Standing Committee on Public 
Works. This list of proposals includes the Darling 
Island Railway extension scheme, and the consequent 
resumption of land, which will involve the expenditure of 
something like 500,000/. ; water supply works at Armi- 
dale, Tamworth, and Junee; a reservoir at Centennial 
Park, sewerage works at Parramatta, anda new bridge at 
Gundagai. The execution of these works, however, will 
depend entirely upon the financial position of the colony. 
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GELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings is stated 
tn each case after the price; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

oe of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, Sddvened to H. Reapur Laokg, Esq. 

The date of the advertisement of the nce of @ complete 

ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

——- may at any time within two months from the date of 
the advertisement i y 


of the acceptance of a specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


9407. J. Nuttall, Oldham, Lancashire. Governors 
and their Appendages. (8d. 9 Figs.) June 3, 1891.—In 
this invention the governor arms are suspended at some point in 
their length so as to form double-ended levers. The arms A and 
A! are weighted at the ends, which are placéd above the point of 
suspension B; the other ends being below this point and con- 
structed with bosses. A dead weight, made in the form of a 
hollow ball, is arranged so as to inclose the governor arms A 
and A!, and has on its inside studs F and F' resting upon 





the governor arms by means of rollers c,cl. The boss H, on 
the lower part of the ball, has a groove in which is a forked arm 
to transmit the motion of the ball to the sliding spindle g, In 
order to make the governors more sensitive a lever is connected 
to the sliding spindle g by means of a projecting arm having a 
pin on it, on which the lever swings ; this lever also vibrating on 
a fixed stud in a stand made in the form of a flat spring so as to 
give way to the varying positions of the pin, on which the lever 
swings in its travel or movement. (Accepted March 30, 1892). 


10,123. G. N. Milward, Handsworth, Stafford. 
Water Level Indicator for Boilers, &c. (8d. 2 Figs.) 
June 15, 1891.—This invention relates to a water level indicator for 
boilers, tanks, &c., its object being to provide, inconnection with 
the supply pipe, a chamber having within it a floating ball which, 
when the tank and supply pipes are full, will float at the upper 
end, but will fall as the water in the supply pipe lowers and thus 
give warning. The supply pipe is carried from its lower end 
to the boiler and has two tubes B and B! connected to it and 
capable of being shut off therefrom by means of taps. In 
the end connecting plates D, D!' are circular grooves F into 





which is pressed a substance for making a joint such as cement, 
and into this substance the glass cylinder E is embedded, when 
the two discs D, D' are bolted together ; the floating ball H hav- 
ing been first inserted. A constant supply of water passes down 
the pipe to the boiler, and in so doing flows through the pipes B, 
Blinto the glass cylinder, and the floating ball H rises to, and 
stays at, the top as long as the water remains, but should the 
pipes become choked or the supply accidentally stopped, the water 
in the cylinder will gradually be lowered and the ball fall to the 
bottom. (Accepted March 30, 1892). 


8366. G. H. Richmond, Manchester. Feeding 
Boilers and Returning Water of Condensation. 
(8d. 6 Figs.) May 15, 1891. The object of this invention is to 
construct an apparatus to automatically feed boilers and return 
water of condensation. Upon water being admitted to the vessel 
Athrough the back pressure valve I it will rise and expel the 
air by the exhaust valve C until it causes the float valve H to rise 
and thereby close the hole G and so prevent any water getting 
into the pocket F until it reaches the top of the latter, ‘hen it 
will overflow into it and cause the float D to instantly close the 
exhaust valve C. The float D continuing to rise by reason of the 
elongated slot K formed in the lever E!, until the valve B is fully 








open, steam is admitted on to the top of the water which is now 
expelled from the vessel A except that which has overflowed into 
the pocket F where it is retained until the vessel is discharged to 
the floating line of the valve H, which will then drop and open 








the hole G through which the water in the pocket will then 
escape into the vessel A. The float D will fall in the pocket, 
and through the levers E and E! will close the steam valve B and 
open the exhaust C, thus preparing the vessel for another charge 
of water. (Accepted March 23, 1892). 


GAS, &c., ENGINES. 


9323. C.Huelser, London. Gasifying Contrivance 
for Petroleum Motors. (8d. 1 Fig.) June 2, 1891.—This 
invention relates to petroleum motors, in which the gasification of 
the petroleum is not effected in the hot cylinder and in an evapo- 
rating chamber communicating therewith, but in the igniting 
tube ; and it is intended to produce great certainty of ignition 
while simultaneously attaining a simplification in the working. 
The cooled cylinder @ is in communication with the igniting 
tube b, h:ated by a lamp ¢, and terminating in a widened 














part closed by a screw f. From the tube d petroleum is 
injected, during the suction period, into the igniting tube 
by means of a pump, and evaporates simultaneously by its 
contact with this tube, and enters the cylinder d at the 
same time with the atmospheric air admitted through the valves 
g. On the return of the piston the combustible mixture is com. 
pressed and forced into the igniting tube in which it is inflamed. 
The hollow space ¢ being adjusted by the screw / so that the com- 
bustible mixture reaches the igniting tube and is inflamed exactly 
in the dead point position. (Accepted March 30, 1892). 


8469. C. D. Abel, London. Gas and Oil Motor 
Engines. [8d. 7 Figs.) May 16, 1891.—This invention relates 
to four-stroke cycle gas and oil motor engines wherein a way 
shaft driven at half the speed of the engine shaft has firstly 
a cam operating the discharge valve, and secondly a cam 
operating a valve whereby an explosive mixture of combustible 
gas or vapour is admitted under a higher pressure than that 
of the atmosphere during the compression stroke of the piston, 
while during the suction stroke, air under atmospheric pressure 
is drawn into the cylinder through a valve in the side thereof ; 
and its object is to arrange the engines to operate so as to 
obtain, during the working stroke, any desired degree of 
expansion of the hot combustion gases. The piston a in working 
in the cylinder b leaves at the end of its instroke a charging 
space with which communicate the self-acting air valve c, the 
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discharge valve i, the igniting device, and the gas supply pas- 
sage. This passage, which is closed in the cylinder by a finely 
perforated rose, is opened by a slide d when the cam / on the 
sleeve actuated by the governor r acts upon it in opposition to 
the spring m, which brings the slide back into its original posi- 
tion when released by the cam. The gas passage in the slide d is 
supplied with combustible gas under pressure through a regulat- 
ing cock e and pipe f from an accumulator g, into which gas is 
forced from a pump through a pipe h. During the movement of 
the crank from A to B the piston @ draws air into the cylinder 
through the self-acting valve c. During a part of the return 
stroke, acam on the countershaft is made to open the discharge 
valve 7 so that a portion of the air and combustion gases in the 
cylinder is driven out. No explosion can take place during the 
charging stroke, as the cylinder at that time contains no explosive 
charge. (Accepted March 23, 1892). 


MINING AND METALLURGY. 


7372. R. Bolton, London, and W. C. Mountain, 
Newcastle-on-Tyne. Actuating Hammering, Rock- 
Boring, &c., hinery by Electricity. (8d. 3 Figs.) 
April 29, 1891.—This invention refers to means for actuating ham- 
mering, caulking, &c., machinery by electricity, whereby an imple- 
ment attached to a piston is caused to reciprocate and strike the 
work. The wooden casing is closed at either end by metal covers 
BandC. The ring H, provided with internal teeth, is held strongly 
by the cover plates J, J' pressed together by a laminated ring 
secured to the cover C by bolt and nut. Upon each cover 











B and C are mounted several magnetic coils of wire N wound as 
electro-magnets, each upon a bar secured to the covers by 
nuts 0, These coils are connected to the electro leads, and by a 
switch are supplied a current of electricity, and when excited 
cause a reciprocatory motion to the ring of soft iron which is 
freeto vibrate between them, first in one direction and then in 
the other. This ring is attached rigidly to the cylinder Q pro- 
vided at its front end with a screw cap and guide piece made in 











halves embracing the drill piston-rod, which is enlarged at its 
upper end, forming a piston in which is secured the nut M. A 
free space is left between the ends of the piston R and the 
cylinder Q, and through the casing are bored small holes which 
admit air to the interior of the cylinder, between which and the 
piston the air is compressed on any movement of one or the 
other, and the pistonis reciprocated upon the vibration of the 
cylinder. At the end ofa stroke of the cylinder, the piston is 
arrested by the compression of the air in front of it, which takes 
place as soon as the edge of the piston has passed the air hole. 
(Accepted March 9, 1892). 


RAILWAY APPLIANCES. 


7712, W. Varney and E. W. J. Hieatt, London. 
Railway Rails. (8d. 1 Fig.) May 4, 1891.—This invention 
has reference to the construction of railway rails with projecting 
end lips, over which caps are arranged with heads forming a 
continuation of the rails tread, the lower part of the caps being 





provided with flanges for attachment to sleepers. If the ends o 
the rail A be similarly prepared they only require to rest upon a 
sleeper F, the cap C being the means by which they are fixed, 
and they are free for expansion or contraction under changes of 
vey wager the caps which alone are fastened to the sleepers 
not being affected by them. (Accepted March 23, 1892). 


3131. C.E. Carr, Alnwick, Northumberland. In- 
terlocking the Signals with the Switches on Rail- 
wa (8d. 1 Fig.] February 20, 1891.—This invention relates 
to interlocking the signal handles with the tongues of the switches 
and consists of two cylinders placed in or near the signal cabin, 
each being connected with those at the svitches by a pipe. In 
order to move the switches, the valves 1, 2, 3,4 are reversed by 
moving the switch handle, operating through the sliding bar S B 
and intervening levers L so as to close 2 and 4 and open 1 and 3. 
The fluid under pressure will then flow through the valve 8 by 
pipe P into the back of the cylinder B and force the piston for- 
ward in the direction of the arrow. The first effect of this is to 
release the slotted plate S P connecting the pieton of the cylinder 
B with that of A and to allow the proof plate P P below to be 
moved about half an inch towards the left by means of the 
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counterweight attached toit. As the piston of the cylinder B is 
forced forward it drives the fluid in front of it out of the cylinder 
and through a pipe leading to the back end of switch cylinder 
The piston of this cylinder is then forced forward and pushes 
back the piston of cylinder C in the same direction by the bar CB 
if the switches are working properly, but if not, the motion is 
arrested. Asthe fluid enters the fore end cf this cylinder it forces 
back the piston, and this drives out the fluid behind it into the 
pipe leading through the escape valve 1 now open into the 
storage tank. As the piston of the cylinder A moves back, it 
draws the slotted connecting plate with it, and this as it ap- 
coy the end of its travel moves the proof plate half an inch 
rom its central position towards the left, thus releasing the proof 
bars of the signals which may be lowered, when the switches are 
in their altered positions. (Accepted March 23, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


18,497. V. Beauregard, C. 8. Gooding, G. H. Bryant, 
and F. Chase, ston, Massachusetts, U.S.A. 
Sawing Machine. (8d. 3 Figs.) October 27, 1891.—This 
invention consists in the combination with a gear wheel of a 
circular saw having the front and rear edges of the open spaces 
between its teeth all relatively shaped for the teeth of the gear 
wheel to enter into, and thus from its rotation to continually revolve 
the saw, and for the front edges of the teeth to saw the material 
without contact with the teeth of the gear wheel. The teeth a 
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of the saw have a front edge, the outermost point b of which is 
adapted to serve as the cutting part of the tooth. Each open 
space f is bounded by the front edge of one tooth, and the rear 
edge of the next directly in advance and by a bottom edge g. 
The rear edge c of each tooth is formed with a convex curve tan- 
gential to the circular periphery h cf the tooth of which it is the 
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rear edge, and with a curve kin continuation of the convex curve, 
and meeting tangentially the semicircular bottom edge gy. The 
teeth of the vertical gear wheel enter the open spaces jf, bear- 
ing against and working on the rear edges of the teeth of the saw, 
and thus rotating it. The formation of the rear and front edges 
insure proper contact between them and the gear teeth. (Ac- 
cepted March 80, 1892). 


MISCELLANEOUS. 


9944. O. Imray, London. (La Société Leblois Piceni et 
Cie., Paris, France.) Coiling up and Drying Textile 
Materials in the Form of Slivers or Rovings. (8d. 6 
Figs.) June 11, 1891.—This invention relates to an apparatus for 
facilitating the coiling up and drying of all textile matters in the 
form of rovings, &c. The slivers, after bleaching, are sorted and 
then placed in cans in front of the coiling apparatus. One end of 
the roving is then passed up against the rollers B and over the 
rollers C, and is led between the feed rollers E, which are then 
set in motion. When the spindle has become filled the can is 
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removed, by raising the short tubular spindle S off the end of the 
spindle Q which is then readily drawn off the rcd of the can, 
the roving being kept on by the disc at the bottom, and prevented 
from becoming disarranged. One of the rods of the rack is 
then placed at the end of the tubular spindle and the coil of 
roving is slid from the latter on to the former which is then 
placed on the grooved bars, so that every part of the coil is freely 
exposed to the heat for drying. When the rack has been filled 
by this means it is placed in the drying chamber. (Accepted 
March 30, 1892). 

16,240. G. A. Brauer and G. A. Kaden, Chemnitz, 
Germany. Raising Liquids by Direct-Acting Air 
Pressure. (8d. 2 Figs.) September 24, 1891.—This invention 
relates to an apparatus for raising liquids by air pressure from 
wells or drawing the same from distant reservoirs without the 
necessity of placing the pump underground or near the reservoirs. 
The apparatus being let down into the well and held therein by 
stays c,d, air is pressed from the air pump through the tube f 
into the vessela. The air escapes at once through the openings 
of the tube valve 7, whereby that contained in the vessel a is rare- 
fied, and water is drawr up through the valve at the bottom. The 





water thus gradually rises until the float w bearing on the surface 
abuts against the stop of the rod u, moving the latter upwards, and 
thereby simultaneously raising lever J, and closing the outlet 
openings of the tube valve r. The air escape being thus closed, 
that forced in by the pump commences to press upon the water 
drawn in, forcing it upward through the tube g, valve h, and tube 
i. When the float g has sunk to the pin of the rod u, it draws the 
latter downward by its own weight, whereby the lever / likewise 
descends, reopening the tube valve r, and again initiating the suc- 
tion process. As water always remains in the tube g, the escape 
of the air through it is prevented. (Accepted March 30, 1892). 


1810; R. N. Oakman, Greenfield, Massachusetts, 
U.S.A. Gas Furnaces, (Sd. 5 Figs.) January 31, 1891.— 


This invention has reference to furnaces for melting and heating 
metals, glass, &c,, by means of gas and air under pressure, whereby 

rfect bustion of the g fuel takes place, and the flame 
evolved therefrom is caused to act ina downward direction and 
on the surface of the molten material, thereby economising time 
and fuel, and protecting the roof of the furnace from excessive 
heat. At some distance below the roof Al above the doors 0, 
and inserted through the walls of the furnace, are the tuyeres ¢ 
placed so that the flame therefrom will cut across to a point 
on the wall in front of the next burner, whereby the first circle 
described by the burning gases is about half the diameter 
of the furnace, and the flame and products of combustion are 
given a gyratory motion around the combustion chamber above 
the materials on the hearth. Below the tuyeres, and on about 
a level with the plane of the upper surface of the hearth, are the 
flues a for the outlet of the products of combustion. The axes 
of these flues being like the tuyeres tangential to a cylinder having 
the same axis as the furnace chamber. This position of the flues 
assists to retard the escape of the gases which are deflected by 
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the walls of the furnace and thus held in the combustion chamber 
for a longer time and their heat effectively utilised. The heat-re- 
storing chamber d, which is independent of the furnace, and 
supported on iron posts and beams just above the roof, is pro- 
vided with partitions r extending alternately from the top and 
bottom, for causing the current of hot products to circulate back 
and forth through the compartments and thus better heat the 
air pipes. The escape flues a connect with the uptakes b (Fig. 2) 
which communicate with the upper part of the heat-restoring 
chamber d, A flue provided with a damper 2» for controlling 
the outflow of gaseous products, leads from the lower end of the 
chamber d and conducts the waste gases to the stack. The 
burner consists of a tubular air nozzle with a conical end 
with which an air pipe is connected, and a pipe for gas 
arranged internally of,‘and concentric with, this tube and joined 
with a gaspipe, the end of the pipe being provided with an 
adjustable conical valve, serving to regulate the supply and to 
deflect the issuing gas into the current of air, to cause their com- 
plete mixture. (Accepted December 2, 1891). 


21,512. W. C. Dixon, Bradford, Yorks. Circular 
Combing Machines. (8d. 4 Figs.] December 9, 1891.— 
The object of this invention is to provide means for guiding 
the circular rack in its path so as to insure a steady 
and accurate rotation, even when the rack has become badly 
fitting. On the inner side of the circular rack c, two toothed 
pinions 1, 2 are placed, one on either side of the small 
inner circle; these pinions being mounted and free to re- 
volve, on studs g bolted toa plate e firmly secured to the under 





side of the outer part of the steam chest. These studs are ad- 
justed so as to cause the pinions 1, 2 to press the rack ¢ against 
its bed in the steam chest d and thereby prevent any lateral 
motion of the rack without causing any undue friction. The 
teeth of the pinions are shorter than those of the rack in order to 
allow the bottom of the indent in the pinion to press on the point 
of the tooth in the rack, and the point of the tooth in the pinion 
to clear the bottom of the indent in the rack, thereby avoiding 
unnecessary friction, (Accepted March 30, 1892). 


2487. J. J. Hicks, London, and H. Pinchetti 
a nese Ticino, Switzerland. Clinical Thermo- 
meters. [8d. 4 Figs.) February 11, 1891.—This invention 
relates to clinical thermometers, its object being to obtain a more 
open scale, together with — strength and increased quick- 
ness of action. The tube d@ is opened out at the end to be joined 
with the bulb, The lower end of the bulb is then sealed, and the 
top end of the tube d open, after which the mercury is boiled in 
the bulb g, 8o as to force out the air from the tube, and when the 
mercury escapes from the top end the latteris sealed with wax. 
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The chamber d! adjoining the bulb is, after the mercury has cooled, 
heated => flow pipe, so as to partially contract it. Thetop end 
of the tube is then unsealed, and the mercury “boiled,” after 
which it is placed in mercury until it is filled therewith. The top 
of the tube is drawn out to a “splint,” and the mercury ex- 
panded until it passes through, thereby driving the air out of the 
tube, which is then sealed. Part of the mercury is shaken into 
the chamber at the top of the tube, after which the contraction 
in the chamber a! is ——. The whole of the mercury being 
then shaken into the bulb g. (Accepted November 11, 1891). 


8177. F. Smith, S bridge, Chester, and W. 
Travis, Stalybridge, caster, Drawing off 
Liquids. (Sd. 8 Figs.) May 138, 1891.—This invention con- 
sists of a hollow metal plug a, into the lower end of which 
is fitted a cork, and which is driven into the tap-hole whilst the 
vessel is in the vertical position. The plug a has a recess at the 
upper end, in which is an india-rubber bush b! secured by 
a metal screwed gland c. The long tube d being coupled with 
the delivery pipe by the union joint at the top and the stop 





tap ¢ being closed, the lower end of the tube is forced downs 


wards through the hollow plug a, ras the cork out, and 
the tube d is passed downwards until its perforated end nearly 





reaches the bottom of the vessel from which the liquid can then be 
drawn off. (Accepted March 23, 1892). 


8529, D. C. Bateman, Cleckheaton, Yorks. Har- 
dening and Tempering Steel Wire. [8d. 7 Figs.) May 
19, 1891.—The object of this invention is to effect the hardening 
and tempering of steel wires so that the original brightness and 
colour will not be impaired by the process, and the wire after 
treatment will be in a condition for use without subsequent clean- 
ing or polishing. The wires are drawn from spools S and pass 
first under a bearing bar m, thence around guide pins » and 
through the plugged upper ends of the tubes B, in passing 
through which they are heated owing to the temperature at 
which the tubes are maintained. The wires emerge from the 
contracted forward ends of the tubes and pass through the liquid 











in the tank D, whereby the hardening is effected, and finally pass- 
ing from the tank through the notches in the bottom ofa slide 
which closes the end of the tank, The surplus oil is removed from 
the surface of the wires by their passage beneath the pressure pads 
H, and they then enter the plugged rear ends of the tubes L in 
the lead bath K, and in their passage through these tubes they 
are subjected to such a degree of heat as will properly anneal 
them. In passing through the projecting ends of the tube L the 
wires are cooled gradually, so as to beat a low temperature when 
they emerge and pass through the lime or chalk in the tray M, 
and thence beneath the pressure pad H! prior to being wound 
upon the spools S!. (Accepted March 23, 189%). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Ba.pwin Locomorives.—<An order for forty locomotives 
for the Baltimore and Ohio Railroad Company was re- 
ceived by the Baldwin Locomotive Works towards the 
close of February; and of these engines twelve have 
already been delivered, while the remainder are being 
rapidly pushed forward. These are heavy 20-in. cylinder 
engines, weighing 55 tons each when ready for service with 
water in the boiler. Two additional engines for the Jaffa 
and Jerusalem line have been shipped from New York 
to their destination. They are eight-wheel narrow-gauge 
locomotives of the ‘‘Mogul” type, similar to the three 
furnished to the same line two yearssince. Twenty com- 
pound locomotives en the four-cylinder or Vauclain 
system are being constructed at the Baldwin Works for 
n Chicago Elevated Railroad. hese engines are 
effective types of their class for power and speed com- 
bined with lightness and durability, They weigh 15 tons 
each. A double-ender logging engine, built to order, for 
the Alexander Boom and Lumber Company has been 
despatched from the Baldwin Works to West Virginia, 
and at the same time a locomotive weighing only 24 tons 
was shipped from Cuba for service on a large sugar 
plantation. 





INTERNATIONAL RaILway Concress.—The next sitting 
of this congress will be held at St. Petersburg in August, 
1892. Among the subjects set down for consideration 
are—uniform technical terms ; frogs and switches ; main- 
tenance of track ; limit of wear of tyres and rails; rela- 
tion between track and bridges and track and rolling 
stock ; track for fast trains ; control of speed of trains ; 
breakage and wear of steel rails ; maintenance of track 
on metal and wooden sleepers; durability and preserva- 
tive treatment of wooden sleepers; track and rolling 
stock on curves; production of steam in locomotive 
boilers; high —— and the compound system ; high 

ressure and differential valve gears; rolling stock for 
ines with light traffic ; continuous heating for passenger 
trains ; locomotive running, double-crew system v. first- 
in-first-out system ; locomotives, fuel consumption, tubes, 
tyres, lubrication, crank axles, fireboxes, boilers, switch 
engines ; lubrication of car axle journals, &c. The first 
sitting of the congress was held at Brussels in 1885. The 
congress is now supported by 32 governments and 244 
railway administrations, representing 123,250 miles of 
railway. The Chinese and Japanese Governments will 
be represented at the St. Petersburg congress, 
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FORMOSA AND ITS RAILWAYS. 
(Continued from page 547). 

A sHorT history of the second railway which has 
been started in China, and one of the only two now 
existing in that country, cannot fail to prove of 
general interest, more especially since public atten- 
tion has for some time past been anxiously directed 
towards the ‘‘middle kingdom,” in the fond hope 
that the dawn of the long postponed era of modern 
development was at hand, and that China was at last 
about to take her place among progressive nations 
and open out her vast territories to the commerce 
of the world, by constructing a huge network of 
railways commensurate to her possible commercial 
importance. How premature and illusory this 


anticipation has been, recent events have unmis- | 


takably shown, more especially to those that can 
read between the lines of Chinese politics, but to 
the general public this is necessarily more or less a 
sealed book; and, indeed, the ways of official 
China are so unaccountable, when judged from the 
standpoint of ordinary conduct, that it seems almost 


faintest notion of its probable cost, its feasibility, 
or its ultimate success—and itis doubtful whether 


| he more than vaguely surmises, after over three 


| years’ experience of what has proved a financial 
| bottomless pit, the-sum total which this line must 
absorb before its final completion—if that event 
should indeed happen during his governorship. 
Though the echo of the French guns, which 
sounded so unpleasantly loud in the gubernatorial 
ear, while the bombardment of Tamsin was going 
on, was doubtless the provoking cause for the pro- 
posed shifting of the capital, the Chinese arms 
‘having, according to Chinese ideas, scored a victory 
over the baffled, if not beaten, western invader (for 
were not the French repelled and did they not 
depart empty-handed from the shores of the beau- 
tiful isle?) weightier and more permanent argu- 
ments for a removal of the capital had to be ad- 
duced. These were, however, ready to hand, in the 
savages and the sturdy semi-independent Chinese 
settlers. The fetters for both needed strengthen- 
|ing, and what wiser means could be devised than 
placing the seat of Government in close contact 




















GENERAL VIEW OF KELUNG HARBOUR, LOOKING SEAWARDS, 


an impossible task for any one, who has not had 
personal experience of them, to realise the probable 
course of action, which, under very ordinary cir- 
cumstances, an average Chinese official will pursue. 
The railway in the Island of Formosa was started 
nearly ten years after the famous Woosung steam 
tramway was torn up by its Chinese purchasers, 
although one of the most specious arguments used 
to justify the tearing up, was the utilisation of the 
greater proportion of the materials furnished 
thereby in the construction of this line. The reason 
for its actual commencement was furnished by the 
fears begotten of the Formosa episodes of the 
Franco - Chinese imbroglio (1884-85), when the 
French bombarded and took possession of Kelung 
in the north-east, and almost effected a successful! 
lodgment in the north-west of the island (Tamsui). 
The military governor of Formosa found that 
Taipeh (his capital) was unpleasantly near the 
coast, and within too easy reach of the most conve- 
nient harbours in the island. So he determined to 
establish a new capital away from all deep har- 
bours, inaccessible from the coast and beyond the 
possibility of a cowp de main from a seaborne foe. 
The Chinese mind is a curious mixture of parsi- 


monious caution and lavish recklessness, for where | 


they think a few cash can be saved on the price of 
an article, they will haggle for days and weeks till 
the desired reduction is secured, while they will 
gaily and thoughtlessly embark on an enterprise of 
the magnitude of a railway, a new line of steamers, 
a marine cable, or an elaborate scheme of coast for- 
tification and armament, not only without counting 
the cost, but without knowing or caring where the 
money to pay for them is coming from. 

Liu-ming Chuang, Governor of Formosa, Pro- 
tector of the Throne, &c., whose eminently success- 
ful career in Chinese official circles proves him a 
shrewd and long-headed politician, actually started 
a railway some 240 miles in length without the 





with both, as near the centre of the island as pos- 
sible. So a site was proposed nearly equidistant 
|from Kelung, the north-east port, and Takou, the 
south-west port, about 105 miles south of Taipeh, 
/and 30 miles inland comfortably ensconced behind 
| the first coast range of hills. The site was repre- 
| sented to be eminently suitable, being well watered 
and open, and although only marked by a very 
insignificant hamlet (called Tuntahtun, east high 
place) it possessed the superlative merit of being 
surrounded by five huge graveyards, and therefore 
was bound to be lucky. But the roads were only 
| fit for chair travelling, at best dangerously slow, 
iso the happy thought occurred, that a western road 
with iron rails from north to south of the island 
would solve the difficulty. The newly fledged 
governor pointed out that he had 15,000 soldiers 
eating their heads off in happy idleness, and that 
the earthwork would therefore cost nothing, that 
trade could be diverted from the inconvenient and 
undefended port of Tamsui to the admirable and 
shortly to become impregnable harbour of Kelung, 
| and that trafficcould thus be created for the line; that 
_ part of the equipment of the railway could be gotten 
|from the materials sent from the dismantled 
Woosung Railway, and that the rest would not cost 
much, and lastly, that a native company, of which 
he was the largest shareholder, president, &c., 
was ready to embark in the venture, and the 
empire and the island would not be called upon to 
contribute specially. An excellent though specious 
case was submitted, and the Pekin censorate gave 
the required authority. And with the usual 
Chinese fatuity, without counting the cost or pre- 
paring and forecasting the means, the line was com 
menced in the latter end of 1886. 

‘* Hi, presto, a railway !” What, no engineers, no 
instruments? ‘‘ But,” quoth the governor, ‘‘is not 
one ‘foreign devil’ as good as another, and have 
we not two at the arsenal? Let them lay out the 


line and my soldiers shall make it, or I'll know the 
reason why !”’ Thus was the German director and his 
unofficial compatriot assistant instructed to lay out 
the line from Taipeh to Kelung (194 miles) ‘‘ chop- 
shop”—that work might be commenced forthwith. 
It was useless for them to plead that they were 
not railway engineers, and that, although the 
director had graduated as a permanent way in- 
spector, neither had ever laid out a line, that there 
were no instruments in the island wherewith to 
set out curves, take levels, &c. The answer 
was ready, ‘‘The country is easy, let the line 
be set out entirely with straights, curves can 
be added when the instruments arrive, and all will 
turn out successfully, for is not the guardian of the 
throne coming personally to superintend?”’ And 
the governor came on his Tartar mule and flags 
were placed, by the enterprising Teutons, across 
the flat paddy field plane—whose uniform green- 
growing surface was hardly broken by a solitary 
natural watercourse. But, strange to say, the 
angles were many and the straights were short, 
and the line was laid out in strict accordance with 
the Chinese idea of a perfect road, where corners 
obstruct the passage of the ‘‘ Evil One” at every 
step. The governor desired above all things a 
model Chinese road, more especially as through it 
the prejudices of the landowners who had liberally 
contributed could be respected, and the land of the 
niggard opponents of the line get the full benefit 
of the rails. 

Now although the ex-generalissimo (Liu-ming 
Chuang), like the rest of his brother officials, 
heartily despised the opinion of ‘ westerners” 
(barbarians), still he continually acted as if he had 
a lingering suspicion that there was something in 
their advice worth considering, so when one of the 
many contract moths circling round the guber- 
natorial candle, suggested that expense might be 
saved by letting the line by contract, he requested 
the advice and assistance of the resident engineer 
of the defunct Woosung Tramway, and instructed 
him to prepare estimates for the Taipeh-Kelung 
section as a first instalment. This experienced 
engineer spent several busy weeks in forming a 
careful opinion and framing an accurate estimate, 
The result was an estimate of 800,000 dols. for the 
194 miles fully equipped and in working order, 
and the offer to undertake a contract on the basis 
of the estimate. ‘‘ What !” exolaimed the fiery 
governor, ‘‘ 800,000 dols., when I can build it for 
180,000dols. Youcan go. Inever wish tosee you 
again.” Thus went the straightforward and ex- 
perienced expert, with his trouble for his pains. 

In the mean time the daring Teutons had com- 
pleted the setting out of the line, minus the 
curves, along the Kelung river, through the dividing 
range of hills, and down to the future wharf at 
Kelung. The latter portion was laid out more in 
conformity with the ordinary rules for railways, for 
the governor’s supervision had been relaxed, and 
the underlings reserved their interference for the 
coming epoch of construction. Very speedily the 
‘*braves” were turned into navvies and masons, 
and the work was progressing to the entire satis- 
faction of the military mandarins, to whose tender 
but ignorant mercies it had been confided. But 
again the western voice whispered in the guber- 
natorial ear, and pointed out that, unless the line 
were let by contract, it was indispensable to have a 
regular engineer who should just keep the eager 
constructors constantly informed on the spot with 
reference to the few points with which their great, 
but exclusively Chinese knowledge, might be un- 
familiar. Feeling that there might be some- 
thing in this suggestion, the governor instructed 
the representative of one of the oldest Shanghai 
firms to procure the requisite ‘‘animal,” and the 
chief engineer from a well known Ceylon railway 
contractor’s staff was engaged on a two years’ 
agreement. This gentleman, whom it is needless 
to observe knew his work thoroughly and tried to 
doit, obtained at first the governor’s fullsupport and 
countenance for all his proposals, and order was 
speedily emerging from chaos. But itwas impossible 
for the ‘‘chief” to be everywhere at once; he could 
not be supervising construction on the Kelung side 
while prospecting and locating the line south of 
Taipeh ; nor in the field, while turning out plans by 
the hundred feet in the office. So practically the 
Chinese generals and their ‘‘ braves” soon did 
what they had been doing before, i.e., made the 
line to suit themselves with sublime disregard to 





gradients and curves, to earthwork slopes and to 
bridge and culvert foundations. If rock appeared, 
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pegs were incontinently shifted to avoid it; if 
cuttings were deep, gradients were at once steepened 
to render them shallow; if lime and cement ran 
short, or their cost could be saved for the con- 
structor’s benefit, mud was used, and foundations, 
being wholly against Chinese ideas and practice, 
were almost invariably omitted. The result was a 
show of much work dene and a reality of but a very 
little that would not have to be undone or done over 
again. The western chief, however, accomplished 
wonders ; he altered the line from Taipeh to Kelung 
as far as the existing work would admit, and took a 
corrected section and prospected, laid out, and 
levelled a preliminary line south of the capital 
down to Chiangwha (12 miles south-west of the 
proposed new capital) ; he designed and started the 
erection of several of the principal bridges, the 
headings for the tunnel were well in hand, the rails 
and rolling stock for 20 miles of line were on their 
way from Germany at a cost of 100,000 dols. A 
consulting engineer had been appointed in England, 
and was engaged designing the more important 
bridges and special locomotives and rolling stock 
to comply with the governor’s latest ideas. An 
assistant had been arranged for and was on his way 
out —everything was apparently progressing favour- 
ably—but the prospect of more stringent supervi- 
sion, the stoppage of scamped work and of con- 
venient, if unsuspected, ‘‘ squeezes,” alarmed the 
doughty military constructors, and taking advan- 
tage of the engineer’s temporary absence in Hong- 
Kong a cabal was formed, which very shortly 
after his return whispered into the governor’s ear, 
‘* Your engineer spends his time too much in- 
doors, too much in travelling away from the line, 
too much in attending to family affairs instead of 
to the railway, he should reside on the line and not 
down the river, &c. There is excellent accomme- 
dation at the arsenal with your trusty Teuton 
manager, which he seems to be too stuck up to 
occupy.” 

Notwithstanding the engineer’s very reasonable 
contention that he lived away from the line because 
the quarters which had been promised when he 
tirst came, had never been even commenced, and 
that unavoidable and unnecessary office work had 
latterly limited his personal supervision of the 
work, the governor appeared to have completely 
changed his attitude, and from most friendly had 
become bitterly hostile, with the result that the 
hard-working chief was grossly insulted and told 
to leave the island as speedily as_ possible. 
This he shortly did, after a stay of a little over 
eight months, but unfortunately for himself and 
those who came after him, without enforcing his 
claim to payment of salary for the balance of his 
unexpired agreement, which the governor had 
peremptorily declined to entertain, and which the 
departing engineer was counselled to forego by the 
firm who had engaged him on ‘‘ His Excellency’s ” 
behalf, as, doubtless, their future prospects in the 
contract line would have been seriously interfered 
with by their nominee proceeding to extremities 
with that autocratic magnate. 

An interregnum now occurred during which the 
Teutonic influence of the manager of the arsenal 
was once more felt on the railway, but the newly 
arrived and energetic British acting consul at Tamsui 
began to take a strong interest in the embryo line, 
which his predecessor, more experienced in the 
fate of Chinese concerns, had severely let alone. 
In the mean time Chinese mismanagement of the 
tunnel works at Kelung had brought about the 
inevitable result, in the shape of a huge slip where 
a whole hillside had moved down and entirely 
blocked the northern approach to the tunnel. This 
accident so frightened the general in command that 
he advised the abandonment of the work and the 
shifting of the line to the northward ; an altera- 
tion which had been so far foreseen by the late chief, 
that he had laid out and placed marks along the 
necessary diversion. The governor instructed the 
acting consul to forthwith obtain a substitute, and 
an engineer was procured from Hong-Kong, who 
very shortly was able to take charge. The European 
manager of the Government colliery, at Kelung, 
who was also an engineer, was appointed superin- 
tendent manager of the railway, and with the help 
of the assistant procured by the first chief engineer, 
who had arrived before the latter’s departure, anew 
spurt was made with the railway, early in 1888, 
and bid fair to be ultimately more successful 
than the previous one. The new chief, who had 
some experience of Chinese ways, warned by the 
fate of his predecessor, adopted a more easy policy 








towards the military constructors, but it very 
soon appeared that this did not suit the governor 
so well as the previous régime, and the result was 
the exit of chief No. 2 after a brief reign of less 
than six months. The governor, after the expe- 
rience he had had on a former occasion of the ease 
with which engineering employés could be dis- 
missed, and their agreements disregarded, was even 
more peremptory in his behaviour than before, and 
chief No. 2, being anything but combative in cha- 
racter, left the island without an effort at claiming 
his rights. Thereupon the acting consul, notwith- 
standing the comparative failure on the part of his 
first importation, still desirous of keeping the con- 
trol of the line in British hands, once more stepped 
into the breach and offered to obtain a stopgap 
from Hong-Kong, while another chief engineer 
and an additional assistant could be sent for from 
England. The governor was, by the united in- 
fluence of the consul and the European manager, 
persuaded to adopt this course, and to intrust the 
selection of the engineer to a well-known consulting 
firm in the city of London, who had been unoflici- 
ally appointed consulting engineers to the railway 
in succession to the nominee of chief No. 1. The 
stopgap was forthcoming in the engineer of the 
Hong-Kong Peek Tramway, who very soon 
came over and took charge, but wisely confined 
his attention almost entirely to survey, and the 
selection of new line, leaving all attempts at con- 
trolling the construction to the new-comer, whose 
more permanent position alone could warrant the 
undertaking of what all previous endeavours had 
proved to be so hopeless. 


(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. IX. 


7-IN. BreecnHtoapina Howitzer. (Fics. 219 
to 270, pacEs 580 anp 581.) 

Tue siege artillery of the United States consists 
of the 5-in. breechloading steel rifle, which was 
described in the preceding article, and the 7-in. 
breechloading steel howitzer. 

The 7-in. howitzer, as is shown in the sectional 
view (Fig. 241, page 580), consists of a steel tube, 
jacket, base-ring, trunnion band, key-ring, sleeve, 
and De Bange breech mechanism. 





TABLE X VII.—Requirements for Forgings for 7-in. 
B.L.S. Howitzer. 








(Paes rp limit Elastic __ limit, 

3 . per 

| square inch. = pee square inch. 
Tensilestrength, | Aeon oan ‘Tensilestrength, 


Tube «4 | 88,000 Ib. per . 80,000 Ib. per 
|_ square inch. eee _ | | Square inch. 
Elongation after |), - | |Elongation after 
| rupture, 20 per rupture, 17 per 
cent. | cent. 
| | 
Elastic limit, | Elastic limit, 
52,000 lb. per 46,000 lb. per 
Jacket Paseo h It eee ees, 
sleeve, | square inch. > square inch. 


3 | Tensilestrength, | Tensilestrength, 
bre tina | 95,000 Ib. per’) | Of no one { |'ge 099 1b. “per 
? | square inch, Pp square inch. 


“laa Elongation after) lg be- Elongation after 
rupture, 18 per | rupture, 15 per 
cent. cent. 

| | 

eo PR oo \ Elastic . limit, 

| 48,000 Ib. per | | 43,000 Ib. per 
square inch. | 7 ene square inch. 

| Tensilestrength, Sb ne che Tensilestrength, 





hoop | square inch. te he he. square inch, 
|Elongation after | jow— Elongation after 
| rupture, 15 per rupture, 12 per 
| cent. | cent. 








F | 
Trunnion- | 95,000 Ib. per | ee 85,000 Ib. per 


thickness of the walls is then reduced to 2 in. and 
continues of this thickness to the forward part of 
the sleeve, except where a groove 4 in. in depth is 
cut for the key-ring. 

From the front of the sleeve to the muzzle the 
tube gradually tapers, until, at the muzzle, the 
thickness of the walls is reduced to 1.5 in. 

The seats for the De Bange gas check and the 
powder chamber are cylindrical for a distance of 
10.64 in., and throughout this distance the dia- 
meter is 7.2 in. 

For a distance of 2.4 in. the bore then becomes 
conical, the diameter decreasing 0.05 in. The 
cone then meets the bevelled ends of the lands of 
the rifling, and in 0.25 in. the bore decreases to 
7 in. measured between the lands, or 7.12 in. from 
the bottom of the grooves. 

This conical slope serves to centre the projectile 
and also to connect the powder chamber with the 
rifled part of the bore. There are 40 grooves and 
lands. The lands are 0.16 in. in width, and the 
grooves 0,39 in. in width, and 0.06 in. in depth (see 
Fig. 244). The jacket (Figs, 220 to 223) is 29.9 in. in 
length, and is practically cylindrical as far as the 
locking lip under the trunnion band, though the 





TARGET RECORD of 7° B.L. Howitzer (Steet) N91. 


Fig 270. 


May 9¢41890 at SANDY HOOK.N.J. 


Target 1 mile from Cun. 


Number of shots fired, 10. 


Direct hits, 10. 


Ricochet hits,0.  Mrsses,0. 





Center of impact. Pca 
ean 
@® Pont aimed at. 
a Target 22'X 40 


As is usual in all the United States guns, the 
forgings were obtained from private firms and 
were required to fulfil the following requirements. 


ation from center of impact,4.95 feet. 
tion from center of impact, 2.825 feet 


Mean deviation from center of impact 5 69 feet 
Wind 18 miles per hour 
\diameter of the walls is slightly increased in 


| thickness at the locking shoulder. Over the powder 
'chamber the thickness of the jacket is 2.42 in., 


The forgings to be of open hearth steel of Ame- | making a total thickness of metal over the powder 
rican production, oil-tempered, and afterwards chamber of 4.65 in. It will be noticed in the en- 
annealed and to have the physical qualities set larged drawing of the locking shoulder at B (Fig. 


forth in the annexed Table. 


229) that, at the rear end, the diameter of the con- 


The tube is 86.9 in. long, and over the powder | tact surfaces is 13.75 in., and at the front end it is 
chamber is 2.23 in. in thickness, and the exterior 13.824 in., an increase of .074 in., consequently, 
of the tube is cylindrical to the front end of the when the trunnion band is shrunk on the jacket, 


chamber, where a locking shoulder A occurs. The | the two parts practically become one, 
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Directly in front of the trunnion band is a key- 
ring (Figs. 238 and 239) 0.9 in. in thickness, which is 
laid in the groove in the tube cut for that purpose. 
The key-ring is cut in two parts by a cut parallel to 
the axis of the ring, the two halves are laid in place 
and secured by the shrinking on of thesleeve. The 
tube is subjected to sufficient strain from the radial 
pressure of the powder gas without being further 
strained by being ca‘led upon to carry the breech- 
block. Tecarry the breech-block a base ring is 
screwed in the jacket, and on its inner surface 
screw threads are cut corresponding to the threads 
on the block. The circumference is then divided 
into six equal sectors, and three are then planed off 
so as to form the slotted sectors for the insertion of 
the block. In front of the trunnion band is shrunk 
a sleeve 25 in. in length (Figs. 225 and 226), and 
2 in. in thickness. It is cylindrical for 20 in., and 
then gradually slopes off so as to avoid a sudden 
jump to an unsupported tube. The various figures 
show very clearly the detailed construction of the 
gun. The breech mechanism is on the interrupted 
screw system, and in its general features it is 
similar to those previously described. The breech- 
block (Figs. 245 to 248) is 10.5 in. in length, and 
has the three-threaded and three-slotted sectors, 
On its surface is cut the longitudinal and transverse 
groove deepening at the ends (Figs. 249 and 250), 
in which works the latch-pin which locks and 
unlocks the block automatically. Its action is 
precisely the same as described for the 3.2-in. field 
gun. Theears on the block, to which the lever 
handle (Figs. 257 and 258) is hinged, are situated to 
the right of the vertical plane through the axis of 
the block (Fig. 246), so that when the block is 
locked the lever handle (Figs. 255 and 256) will not 
hang down over the vent. 

The lever has a cam on the upper end, which 
serves the double purpose of locking the block, 
when in the firing position, and of acting as a lever 
to start the block when it is revolved, so that the 
screw threads are unlocked. 

When the block is locked the handle arrives 
opposite a recess in the carrier ring (Figs. 264 to 
267) into which the cam fits, and the lever can then 
drop close to the block. In all other positions it 
would project at an angle, and would serve to 
indicate that the block was not properly locked, 
and thus prevent any premature insertion of the 
primer. On the lever handle pin is mounted a 
friction spring (Fig. 259), which, pressing against 
the ears on the block, increases the friction between 
the handle and the ears. This is necessary to pre- 
vent the shock of discharge from throwing up the 
handle, and also to prevent the handle from drop- 
ping away from the piece, when the piece is fired 
at a high angle of elevation, as is usually the case. 
The vent is axial, running through the spindle of 
the mushroom head (Figs. 252 to 254). The outer 
end is enlarged and screw threads cut on the 
surface for the obturating primer. The obturation is 
performed by the asbestos pad in the same manner 
as heretofore described. The proper pressure is 
kept on the pad bya steel spring encircling the 
spindle of the mushroom head and recessed into 
the block. It presses against a nut screwed on the 
spindle. To prevent this nut from unscrewing 
when the block is turned, a second locking nut is 
screwed on the outside of the first nut ; the screw 
threads of the second nut run in the opposite 
direction from those on the first nut. Heretofore 
there had been no piece in the United States, except 
a 42-pounder, that had a calibre of 7 in. In select- 
ing this calibre the following method was adopted : 

The weight of the piece was first fixed by the 
considerations relating to the transportation over 
ordinary roads and over the pontoon bridge. This 
fixed the weight of the piece at about 3750 Ib., its 
finished weight being 3710 1b. A range of 6000 
yards was then selected and the mass of metal so 
distributed as to give for this mass the most power- 
ful piece. A piece of equal power could have been 
made with less metal, but on account of its light- 
ness the recoil would have been excessive, and the 
strain on the carriage would have been toc great. 
With a mass of metal weighing 3710 lb. a more 
powerful howitzer could have been made, but the 
same question of the strain on the carriage would 
have arisen. In gunsof this nature a certain extra 
weight must be added, and it is so done in all 
services. 


TasLe X VIII.—Ballistic Data of the 7-in. B.L.S. 
Howitzer. 


Calibre ... 
Weight ... 


7 in. 
3710 lb. 


Total length... wie ad 8 ft. 
Travel of base of shot in bore 81.2 in. 
Length of bore ... aad oe 12.4 calibres 
Twist in number of calibres ... a 35 
Number of grooves a 40 
Width “ -99 in. 
Depth “a -06 ,, 
Width of lands... woe Je: 
uength ... 10.64 ,, 
Powder chamber { Tikiaeahes 7.20” 
Charge ... aa as aa 9 75 Ib. 
Projectile so Si ad ae 105 ,, 
of ue aang cou 
. Rn of projectile ... to 10.7 
Ratio of we'ght \e projectile to 
weight of piece 1 to 35.3 
Initial velocity ... ess be aaa 1085 ft. 
Pressure per square inch ay yh 
‘0 wee . 
tree per tonofgun _... 519.2 
per pound of powder 87.8 
Density of loading .. ees aia .861 
in ... Dupont I.K.K. 
Powder { Density ; Pre 1.725 
Granulation 200 


The type howitzer was fired in all 658 rounds ; 
58 preliminary rounds were fired with reduced 
charges, and 600 rounds with full charges. At 
the conclusion of the test the piece was pronounced 
practically uninjured. 

Tests for accuracy and rapidity of fire gave the 
following results. 


Taste XIX.—Rapipirty. 




































































Number of Test. Number of Shots Fired. Time. 
m. 8. 
1 17 22 40 
2 20 23 #10 
3 20 | 22 25 
| 
TaBLe XX.—Accuracy. 
a. Direct Fire. 
cent _— = ee) er" eal a 
S| | te} te] g | 86.) 8ae) fy 
Z3e|\|s | as =3 3 ug 6; 6 6 
gi) mw | bee Pay s SS s33)| 93 
58 § | =e oF i“ $52 $28) $3 
2" | a | - 3 am [me yeh) ae 
yds. 1b. 0z.! Ib. jdg.min.! ft. ft. ft. 
1 | 1760 9 4 105 4 56 | 282 4.95 5.69 
2 3000 9 4 105 | 8 & | 2.76 5.06 | 576 
b. High-Angle Fire. 
oo ov - | og — 
r) =. sa |ae/|3s Eo A 
By 4 al ah | al 2 bee S63 | As 
2% &| £7 4213 | eRe Zea 2 
gH | 9s Os =o} © | ge - Bs ss 
58 33 Raf Gf & | wef oe 5 o.8 
wes = = mm | eee a a? 
yards} Ib. oz, Ib. | deg. ft. ft. 
1 |1824 20 105 | 40 8.4 1€0.4 
2 |2488 28 94 40 9.5 133.4 
3 (3433.5) 3 8 96 | 85 8.1 102 6 
4 /4311 410 105 | 35 9.95 93 











The result of the fire for accuracy at the target, 
22 ft. by 40 ft. at a distance of one mile, is shown 
in the diagram of the target (Fig. 270). 

The carriage for the 7-in. breechloading steel 
howitzer, as shown in the general view (Fig. 219), 
and in the detail (Fig. 268), is radically different 
from any heretofore used in the United States ser- 
vice. It really consists of a ‘‘ top carriage” and 
‘* chassis.” The ‘‘ top carriage” consists merely of 
the trunnions (a) which are allowed a recoil along 
the inclined slides (b) of about 6in. The recoil is 
checked by the hydraulic cylinder (c) and the piece 
returned to the original position by means of the 
Belleville springs (d), whose compression by the 
recoil also tends to limit the path over which the 
trunnions slide. The springs rest against the tra- 
velling trunnion beds (e), and the rods upon which 
st springs are strung pass through holes in this 
bed. 

The travelling trunnion beds, situated as they 
are well to the rear, bring the centre of gravity of 
the system between the axles of the carriage and 
limber, and render the system perfectly stable on 
the march. 

The flasks are made of sheet steel flanged, as 
shown in the section (Fig. 269), to increase their 
strength. Asan excess of strength would occur 
slightly in rear and below the trunnions, a trian- 
gular piece is cut out, and so the weight is materi- 
ally lessened. The flasks are joined by three 
single transoms (g) and one double transom (h). 
To this latter transom is attached the piston-rod of 
the hydraulic buffer. The flasks are bolted to two 
iron forgings (i) which rest on the axle. Two plates 
(j) serve to further strengthen the flasks. The 
hydraulic buffer is attached to a pintle situated be- 





tween the wheels. When the piece is fired it first 
recoils with the trunnions (a) along the slide (b) 
until the pressure on the springs is such that the 
carriage is set in motion. The recoil of the carriage 
is checked by the hydraulic buffer, and thus the 
total recoil of the piece is very slight. 

The piece can be elevated 40 deg. or depressed 
5 deg. The elevation is performed by means 
of an elevating rack (l) which is attached to the 
piece, and a worm (m) which is attached to the 
right trunnion. The worm is turned by means of 
a shaft (n) and an elevating wheel (0). The worm 
can slide along the shaft (n) but by means of a 
spline is caused to rotate with it. When the piece 
is fired the piece, rack, and worm slide to the rear 
until the recoil is checked. 

The weight of the wheels is 375 lb. each; 
weight of carriage complete 3200 Ib. ; pressure of 
trail on platform 1300 lb. ; height of trunnions 
6 ft. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On the evenings of Thursday and Friday of last 
week, the 5th and 6th inst., an ordinary general 
meeting of the Institution of Mechanical Engineers 
was held in the theatre of the Institution of Civil 
Engineers by permission of the Council of the latter 
society. The programme consisted of three items, 
namely, the President’s inaugural address, Professor 
Kennedy’s ‘‘Report on Trial of the Steamer Ville 
de Douvres,” made by the Research Committee on 
Marine Engine Trials, and a paper by Lieutenant- 
Colonel Thomas English, of Jarrow, ‘‘On Con- 
densation in Steam Engine Cylinders during Ad- 
mission.” The chair was taken on both evenings by 
Dr. William Anderson, F.R.S., the chairman of 
the Institution. 

After the usual formal business had been trans- 
acted and the list of new members read out, Dr. 
Anderson proceeded to read his 


PRESIDENTIAL ADDRESS. 

As we commence the publication of this address 
in full in the present issue, we need not give 
an abstract of it here. As was natural, the 
Director-General of Ordnance Factories said a 
good deal about his department. Our readers are 
aware that the Government departments under 
Dr. Anderson’s control have been subject to some 
criticism of late, and remarks have been made, not 
altogether favourable, upon the way in which busi- 
ness is conducted. Dr. Anderson appears to think 
that the hostile critics are mostly disappointed in- 
ventors who have failed to impress the Govern- 
ment officials with the value of their devices. Per- 
haps this is true to a great extent, but if we read the 
recent correspondence aright, the grievance was not 
so much that Government officials failed to recog- 
nise the importance of certain inventions, but that 
they valued them only too highly, so much so that 
they were apt to appropriate these inventions 
without sufficient acknowledgment. This, however, 
was a point upon which the President did not 
touch. He had not much difficulty in making out 
a good case in defence of the alleged unwillingness 
of Woolwich to adopt new ideas. One of the most 
difficult tasks for a public department—such as the 
engineering branch at the Admiralty or the War 
Department—is to discriminate between the claims 
of rival inventors, or perhaps rather to determine 
what is and what is not worthy of atrial. Of all 
the legion of inventors and schemers who carry the 
results of their lucubrations to ‘‘ the Government,” 
it would perhaps be safe to say that not one in a hun- 
dred is worthy of attention. Out of that 1 per cent. 
possibly not more than 10 per cent. are of sufficient 
value to warrant their adoption. As an inventor’s 
appraisement of his work is often—perhapsgenerally 
—in an inverse ratio to its value, it may be easily 
understood that ‘‘the authorities” are not well spoken 
of by inventors at large. If some of the severe 
critics of the departments had for a time the weary 
task of wading through the mountains of nonsense 
that forms pes, Set a part of the bulk of submitted 
ideas, they would be less caustic in their remarks, 
and more lenient if now and again an invention of 
true merit is not at once recognised. Neverthe- 
less, it would be a serious matter if the nation 
were denied the advantage of outside invention. 
After all, the great bulk of the advance in war 
material has been winnowed out of that monstrous 
mountain of chaff; and it is the duty of the pro- 
fessional advisers of the two great spending depart- 
ments to perform this service. Supposing, how- 
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MODERN UNITED STATES ARTILLERY: 7-IN. BREECHLOADING HOWITZER. 
(For Description, see Page 578.) 
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ever, a real improvement in some store or arm, or improvements in those already existing, is | natural, and is even proper, until absolute neces- 
has come to light it is not always advisable it|the necessity of incurring the enormous expense | sity for change becomes apparent. Warlike stores 
should be adopted. Dr. Anderson gives an of changing the stores all over the world ; and, | are now made as far as possible to uniform pat- 
instance of this. ‘‘ A difficulty,” he says, ‘‘ which | what is almost as bad, the alteration of drill and | terns, and the components are interchangeable not 
stands in the way of adopting new arms, | tactics thereby involved ; so that hesitation is only | only in each service, but also, when practicable 
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between the various services ; so that, for example, 
aship might in the event of necessity be armed 
with fortress guns, or might fill up her ammuni- 
tion from stores intended for the land service ; and 
therefore all fittings and appliances must be made, 
as far as possible, common to all.” These are 
very good arguments, but they must not be pushed 
too far. The ideal official will strike a just balance 
between the advantages and disadvantages of any 
proposed change. 

The vote of thanks to the President for his 
address was moved by Sir Frederick Bramwell and 
seconded by Mr. Carbutt, who said he hoped the 
Institution would continue to spend its funds in so 
useful a manner as the prosecution of research on 
prominent matters of engineering practice. He 
was by no means one of those who considered the 
accumulation of a large capital a desirable policy. 





Marine ENGINE TRIALS. 

The next business was the reading of the report 

of the Research Committee on Marine Engine 

Trials made upon the trial of the paddle steamer 

| Ville de Douvres, which had been drawn up by the 
chairman of the Committee, Professor Alexander 

B. W. Kennedy, F.R.S. This report we print 

|in full on page 586 of our present issue, and we 
therefore need make no abstract of it here. This 

probably will be the last report of the Committee, 

which may be now considered to have concluded its 

labours. Professor Kennedy expressed a hope 

that now it had been shown trials could be made 

in course of the ordinary running of a vessel that 

owners would attempt such trials on their own 

|account. The last trials have shown thata properly 
} designed water meter is etlicient for measuring the 
feed, and this does away with the most cumbersome 
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an difficult part of the test apparatus, the measur- 
ing tanks. Mr. Druitt Halpin has several times 
advocated the adoption of meters for this purpose, 
and it is a great step in advance to have put them 
actually in practice ; in fact, it would be a useful 
thing if a water meter to measure the feed could be 
fitted as a matter of course to all important 
steamers. Indicator gear has for long been an 
ordinary fitting, and on well-conducted steamers a 
set of cards is taken daily. It would not be very 
difficult for certain bunkers to have weighed 
quantities of coal put into them, and then we 
should have the three great elements necessary for 
judging of the performance of marine engines, 
namely, fuel consumption, indicated horse-power, 
and consumption of feed. Funnel temperatures 
also are not difficult to ascertain, either by the 
pytometer or by the time-honoured method of 
melting metals or alloys in the uptake. Doubtless 
many shipowners would scoff at these suggestions. 
They would say that their object was to make 
money, and not carry out scientific experi- 
ments, whilst their superintending engineers 
would meet the proposal with equal or greater 
scorn. Owners and engineers of this class are, 
however, becoming more and more relegated 
to the smaller fry, who have, at respectful 
distance, to follow in the wake of their more en- 
lightened contemporaries ; picking up the uncon- 
sidered trifles of employment found in out-of-the 
way places. If they employed one-half the energy 
in deserving business that they spend on looking 
after it they would profit most in the long run. It 
is to those managing important lines of steamers 
that we would appeal in the present case. Unfor- 
tunately the Research Committee were not able to 
include a big liner in their series of experiments, 

and it is therefore more necessary that the owners 
of these craft should take the matter into their own 
hands. All lines of steamers have superintending 
engineers in whom must necessarily be placed great 
confidence ; and, as an almost invariable rule, well 

is the confidence deserved. Nevertheless these 

able men must necessarily often feel themselves 

somewhat at a loss in advising upon the purchase 

of new machinery, and owners must recognise how 

much they are in the hands of their contractors. 

At present the rough general results obtained are 

the only guide, but if the performance of the boiler 

could be separated from that of the engine it would 
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enable owners or their advisers to say more defi- 
nitely what they wanted, and in that way would! 
give assistance to the manufacturer of the machi- 
nery. Without entering into details we think it 
may be taken for granted that a purchaser who was 
known to be likely to thoroughly test the machi- 
nery in his vessels, and would be able to divide up 
the various heads of efticiency, would be likely to 
receive special attention, and further would be in 
a much stronger position in making his contracts. 
The effort to determine the amount of priming 
in the boilers is another feature which renders 
these last trials noteworthy. The testing for salt 
in the condensed steam is an ingenious and prac- 
tical method ; though of course not at all novel 
in suggestion. Care should be taken, however, 
to insure that the sample of steam—or steam and 
water as the case may be—taken is a fair repre- 
sentation of what is passing to the engines. We 
have made tests in order to determine the quantity 
of priming water, and found that a great deal 
depends on the way the sample is collected. Our 
tests were made with a coil boiler that necessarily 
primed ; it was a necessity of its working that it 
should do so, and we were inquiring into the efti- 
ciency of different forms of separator. We found 
that unless care were taken the vessel in which we 
collected the sample of steam might in itself become 
a separator and arrest a great quantity of water, 
whilst the steam passed on. Onthe other hand, by 
a different arrangement of collecting orifice, the 
steam alone was arrested, the water, which was 
known to be present in considerable quantities, 
passing by the orifice by the momentum acquired 
in its passage through the steam pipe. Asa matter 
of fact our experiments were not sufliciently pro- 
longed to afford any satisfactory result,: but doubt- 
less Professor Kennedy has been more successful. 
It would have been interesting had he given a 
sketch of the manner in which the samples of steam 
were collected. The subject is one of great im- 
portance, for it is evidently useless taking extreme 
precautions to measure feed water in order to deter- 
mine the relative efliciencies of boiler and engine, 
when it is not known whether the boiler may be 
sending over large quantities of water unevapo- 
rated. In such a case the engine of course suffers, 
and what is one of a boiler’s worst vices is con- 
verted into a seeming virtue. Of course a good 


any great extent at any rate, but if all things were 
as they should be there would be no occasion for 
research committees and trials for investigation. 
Out of the six trials made by the Marine Engines 
Committee one at least was to a great extent robbed 
of its value by the priming of the boiler. In the 
Tartar’s trial 13.06 ih. of water were ‘‘ evaporated ”’ 
per pound of coal from and at 212 deg. Fahr. A 
determination of the priming water would doubtless 
have robbed this pharisaical boiler of some of its 
assumed excellence. 

The discussion of Professor Kennedy’s report 
was opened by Sir Frederick Bramwell, who spoke 
of the value of the investigations made by the 
Institution. In the present report he thought it 
would have been better had the fuel and water 
used for the auxiliary engines not been separated 
from the main engines. They were essentially 
necessary to the propelling machinery, as the latter 
could not be worked without them. If in place of 
separate auxiliary engines the work had been done 
by means of attachments to working parts of the 
main engines, no separation would have been pos- 
sible. Again, if it were elected to work with fur- 
nace draught urged by means of fans, it was to be 
presumed that some ae was designed to be 
gained, and therefore the fuel and water consumed 
by the fan engines should be debited. In the pre- 
sent case he anticipated that the design was to send 
the products of combustion up the chimney at a 
lower temperature than would otherwise be desir- 
able. He did not see, however, that this end had 
been quite so satisfactorily attained as might be 
desired, 

Mr. Cochrane said that he had no doubt that the 
Belgian Government, to whom the Institution was 
so greatly indebted for the use of the vessel, would 
welcome any competent and candid criticism on 
her performance. Taking that view, he would 
venture to speak as to the occurrence of so lowa 
vacuum as that recorded. He did not find that 
there was any deficiency in cooling surface in the 
condenser, but he concluded that the reason was 





the direction taken by the refrigerating water in 
regard to the steam. In the condenser there were 


four tubeplates, the tubes being arranged in two 
sets, and the circulating water was divided between 
them by means of deflecting plates. In this way 
the circulating water is made to pass three times 
through the condenser, entering at the top, so that 
the coldest water meets the hottest steam. Com- 
menting on this arrangement, Mr. Cochrane thought 
it accounted for the bad vacuum, as the operation 
was the reverse of that which would give the best 
result. If the coldest water were made to act on 
the steam at lowest pressure it would take from it 
the last remaining heat more readily, and the back 
pressure on the low-pressure piston would be thus 
relieved. He also found by examination of the 
indicator diagrams, that there was a considerable 
loss between the low-pressure cylinder and the con- 
denser as shown by the vacuum. This amounted 
to 1.34 lb. pressure, and would seem to point 
to a faulty arrangement of the eduction pipe. 
One thing was made very clear by trials made 
by the Committee; this was the fact that the 
triple-compound engines were undoubtedly superior 
to the old two-cylinder compound arrangement. 
In the case of the Iona two trials were made, 
one by the Committee and one by the chief 
engineer of the ship. On the former trial the pro- 
portion of condensing water to the weight of steam 
condensed was 54 to 1, but the chief engineer made 
the figures 64 to 1. This, however, was to be 
accounted for by the higher temperature of the 
water in the Red Sea. In the two reports the 
respective temperatures of the circulating water 
were 55.8 deg. and 78.6 deg. Fahr., whilst the 
mean temperatures of the discharge water were 
75.5 deg. and 94.4 deg. respectively. This showed 
that when running in the Red Sea a larger volume 
of refrigerating water must be used to get a result 
equal to that obtained in colder climates. Again, 
referring to the Iona’s two trials, he found that the 
Committee gave the temperature of the feed as 
106 deg., whilst the chief engineer had recorded 
157 deg. Fahr. as the heat of the feed water. He 
would like to know how the additional heat was 
obtained—was it due to live steam being admitted 
to the feed? He would also be glad to know on 
what basis the Committee calculated the thermal 
units tabulated. According to some recent in- 
quiries it was considered that a higher efticiency 
should be given for hydrogen. What did the Com- 
mittee give in this respect ? The waste water had 
not been ascertained. This information should be 
sought for on the next occasion, as it was very 
desirable to get some accurate information upon 
the waste through leakage at steam joints, &c. As 
to turning the duty of foot-pounds into thermal 
units, he would like to know if it had been calcu- 
lated according to Joules’ formula. 

M. Kraft, Ingénieur-in-Chef to the Société 
Cockerill, next rose at the invitation of the 
President. He said that he had not expected to 
have been called upon to speak or he would have 
come more fully prepared, still less did he antici- 
pate that he would have to defend the design of 
the engines. With regard to the remarks Mr. 
Cochrane had made respecting the course of the 
circulating water in the condenser, they were per- 
fectly true as a general principle, but in the case 
of the engines of the Ville de Douvres—for the 
design of which, however, he was not personally 
responsible—there were certain special features to 
be observed which warranted a departure from the 
more generally approved practice. He did not, 
however, consider that the flow of condensing water 
was altogether accountable for the bad vacuum on 
the trial, and he might say that such a result as that 
got by the Committee was quite exceptional and 
below their usual experience. Still the arrange- 
ment was faulty, as was shown by the fact that 
mussels found a convenient breeding place inside 
the condenser. The usual vacuum was from 22} in. 
to 23in. The Ostend boats were built for a special 
service ; and certain rather onerous conditions had 
to be fulfilled on a draught of water of 18ft. 9in. For 
this reason the question of weight was always a 
predominant factor. The run across Channel from 
Ostend to Dover was made in three hours, and for 
this reason the question of fuel consumption was 
one of secondary importance, and forced draught 
had to be used in order to give the speed of 17 
knots demanded by the contract. On the ofticia 
trial the speed was 18.955 knots, which was obtained 
with 4431 indicated horse-power. They considered 
this a very satisfactory result, more especially as 
they received a speed premium of 4000). The 
total weight of the engines and boilers with water 


and mountings was 361 tons exclusive of paddle 
wheels. It may be pointed out that the weight of 
machinery in terms of the indicated horse-power 
is less in the Ville de Douvres than in any of the 
other vessels tried by the Committee. This fact, 
which, standing alone, has little significance, should 
be remembered in estimating the other features of 
the design. M. Kraft added that the Belgian 
Government considered the Ville de Douvres a 
successful vessel ; so much so that out of two new 
vessels they had determined to add to their fleet 
of packet boats, the construction of one was to be 
intrusted to the Société Cockerill. The other is 
to be built at Dumbarton by Denny’s. These boats 
are to have a speed of 21} knots, and the engines 
will give a horse-power of 8000 indicated. 

A few words having been added by a colleague of 
M. Kraft, Dr. Kirk rose at the invitation of the 
President. He said that all engineers would appre- 
ciate the value of the work done by the Committee, 
and especially the excessive care with which the 
chairman had prepared the reports. The great 
thing that he valued in this work was the fact that 
the work of the boilers was separated from the 
engines. Generally engineers were able only to 
estimate the performance of the whole machine 
used for propelling a vessel, but the measurement 
of the feed water enabled some discrimination to 
be made as to the relative efliciencies of the engines 
and boilers. He would like to see a means adopted 
whereby a shipowner could get a record of his 
boiler performance. He thought it might be said 
the engine was known pretty well, and in this 
respect engineers were not working in the dark 
when they were asked to give a certain result ; but 
owners did not always work for the highest engi- 
neering efliciency, and it was not always desirable, 
from a commercial standpoint, that they should do 
so. Sometimes, however, good results were missed 
through sheer ignorance, sometimes much had to 
be sacrificed to the exigencies of the duty required 
from the vessel. On the present occasion he appre- 
ciated the public spirited way in which owners had 
come forward to give facilities for trials. 

Mr. Bryan Donkin asked if the springs of the 
indicators had been tested. They were generally 
wrong. 

Mr. Harris referred to the question of estimating 
the quantity of coal on the grates at the commence- 
ment and end of the trial. He himself had always 
found it very difficult to make a close approxima- 
tion from sight, and he did not see any mention in 
the reports of special means being taken to deter- 
mine this point. An error of 50 per cent. in this 
respect on the trial of the Ville de Douvres would 
mean half an hour’s run. 

At this point the meeting adjourned until the 
next evening. 

On the members again assembling on the Friday 
evening, Dr. Anderson again occupied the chair. 
After a letter had been read from M. Kraft re- 
capitulating some of the points touched upon in his 
speech, which was given in French, the President 
said he did not agree with the views put forward 
by Mr. Cochrane regarding the bad vacuum being 
due to inefficient circulation, as the temperature 
of the discharge circulating water from the con- 
denser was low enough (85 deg. Fahr.) to give a 
good vacuum. 

Mr. Cochrane asked to be allowed to add a few 
words in explanation. He differed from Dr. 
Anderson in the remark just made, for although 
the temperature of the escaping water was but 
85 deg. Fahr., the temperature of the steam in the 
condenser was 157 deg. With regard to the fuel con- 
sumed in the report of the Ville de Douvres’ trial, 
it was stated that 1.01 lb. were burnt per hour per 
square foot of heating surface. Inthe Tartar and 
the Iona the corresponding figures were 0.367 lb. 
and 0.298 lb. If, therefore, the Ville de Douvres’ 
boilers could work successfully without priming on 
so low a proportion of heating surface to the coal 
burnt, then the area given to the Iona and the 
Tartar was excessive. The temperature of the 
chimney gases, however, toldatale. Inthe Ville de 
Douvres they were 910 deg. Fahr. ; in the Tartar and 
Iona they were 477 deg. Fahr. and 452 deg. Fahr. 
respectively. The task for engineers was to draw 
a comparison and reconcile the conflicting elements, 
so as to produce a fair mean result for the purpose 
for which the ship was required. He noticed that 
the Ville de Douvres and the Tartar had nearly the 
same proportion of condensing surface to feed water, 
but the vacuum in the former was but 10.12 Ib. 





per square inch, while the Tartar’s condensers 
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gave 12.91b. per squareinch. The high efficiency of 
the Colchester under the conditionsof running would 
be noticed. In the latter vessel the efficiency of the 
boiler on trial is given in the table as 62 per cent., 
and that of the engine 10.7 per cent. The Iona’s 
boiler efficiency is 69.2 pcr cent., and the 
engine efliciency 17.1 per cent. The efficiency of 
the engine and boiler combined would therefore be 
6.6 per cent. for the Colchester and 11.8 per cent. 
for the Iona. In the former vessel the temperature 
of the chimney gases was 835 deg. Fahr., whilst in 
the latter it was 452 deg. Fahr. The vacuum in 
the Colchester was 12.49 lb. per square inch, and 
in the Iona 13.88 Ib. per square inch below the 
atmospheric pressure. Commenting on these facts 
Mr. Cochrane would ask whether the low tempera- 
ture of the chimney gases and the good vacuum 
were not too dearly paid for in the cargoship. He 
had hoped that some one would have remarked on 
the fact of an annular jacket encircling the high- 
pressure cylinder. This would abstract heat from 
the steam in the cylinder, and he thought, from 
studying the diagrams, that there was evidence 
that condensation took place throughout the stroke 
of the high-pressure cylinder. 

Mr. Rowan, of Glasgow, said that if speed was 
the first consideration he would increase it by 
giving the low-pressure slide an earlier cut-off, and 
in this way an increased duty would be vubtained 
from the volume of steam used. The objection 
might be raised that this would render the distri- 
bution of work between the two cylinders, and 
that jumping motion would result which was a 
drawback to the inclined engines which were at one 
time so popular on the Clyde. It would not be a 
difficult matter to put a feed water heater to the 
machinery. Ifa coil were fitted in the hot-well 
and steam from the low-pressure cylinder were 
used, the purpose would be effected. By adopting 
the speaker's suggestion, he estimated that 4 to 6 
per cent. less coal would be consumed, in addition 
to which the bad effect of pumping cold water into 
the boilers would be avoided. Looking at the 
matter in another light one revolution per minute 
might be added to the engines, and this would 
equal a quarter of a knot better speed. 

Mr. Stromeyer said that a notable feature in con- 
nection with these trials was the regularity of the 
boiler efficiency on all the vessels experimented 
upon, the variation only being 7 per cent., namely, 
between 62 percent. and 69 percent. In the trial 
of the Ville de Douvres there was a percentage of 
fuel unaccounted for, and he had thought that a 
good deal of this might be attributed to that which 
was blown up the chimney. He had collected a 
sample of the deck sweepings, which he deposited 
cn the table, and had made an estimate of what 
might have been supposed to have blown over- 
board. The speaker gave corrected figures at some 
length in accordance with his views, which seemed 
to cause the meeting some amusement. No doubt 
the cinders that go up the chimney cannot be mea- 
sured, but we think Mr. Stromeyer was justified in 
bringing this matter to the notice of the meeting. 
Those who have had experience of running vessels 
with forced draught know how much solid fuel col- 
lects on the decks during a trial, and this is but a 
very small proportion of that blown overboard. 
On the recent trials of the Royal Sovereign there 
was quite a respectable heap of cinders sweptup, and 
we know in torpedo boats that pieces of coke fly out 
of the funnel as big as walnuts. Mr. Stromeyer also 
took exception to the manner in which water was 
taken from the boiler for test purposes. He had 
hoped that he would have been able to lay some 
figures before the meeting as to the priming of 
locomotive boilers by means of the salt test, but he 
had been unable to persuade any locomotive 
superintendent to put salt into his boilers. He 
would suggest that continuous diagrams of the 
engines be added to the report to show the friction 
of the steam in the passages. 

Mr. Willans said the report was difficult to 
criticise, as all the suggestions that had been made 
in the course of various discussions on previous 
reports had now been acted upon. He approved 
of the use of the meter for measuring the feed, and 
he himself had got satisfactory records in this way. 
Another simple means of determining priming was 
by throttling the steam and noting the amount of 
superheat caused by the expansion. The steam 
was allowed to pass into a small vessel attached to 
which were means of noting the pressure and 
temperature. As to -the condenser, M. Kraft was 
quite right about the water not flowing through the 








whole condenser. It looked as if the bulk of the 
condensing water went through certain tubes and 
so became heated, and this would give the mean 
temperature of discharge noted without necessarily 
acting efficiently on the whole volume of steam. 
Whether the effect due to the bad vacuum was a 
very serious matter was another question, and it 
was certain there must be a point with regard to 
vacuum where it was not worth going any lower. 
In the Ville de Douvres, although the distribution 
of steam was not theoretically all that might be 
asked for, yet the performance of the engines was 
as good as the other compounds tried ; which the 
speaker added showed the expansion might be 
carried too far. The condenser had 2 square feet of 
cooling surface per indicated horse-power. He 
had frequently obtained a good vacuum with 2 square 
feet of surface per indicated horse-power. 

Colonel English asked what was the capacity of 
the intermediate receiver. 

Mr. Edwards said that the priming test was very 
instructive, and this was the first trial in which it 
was proved there was no priming. It would, there- 
fore, be of great use if full particulars of the boilers 
were given, especially the amount of steam space, 
where the steam was taken from the boiler, and if 
an internal steam pipe were used. He would sug- 
gest that now a priming test should be made of the 
Tartar’s boilers so as to determine the amount of 
unevaporated water brought over. Asto what had 
been said about the coldest water being brought 
into contact with the surface of the condenser 
against which was the hottest steam, it was not an 
unknown arrangement, and he had several ships 
under his charge with condensers arranged in this 
way, in which he got as good results as those 
obtained with condensers designed on the reverse 
principle. He found one way as practically good 
as the other. The speaker regretted he had been 
unable to continue taking an active part in the 
conduct of the trials of the Committee. It was 
only through failing health that he had been kept 


away. 

The President asked Mr. Edwards whether he 
had carried out his intention of putting permanent 
testing apparatus in the ships under ‘ils control ; 
a course which he had announced his intention of 
taking in the course of a discussion on a previous 
report of this Committee. Mr. Edwards said that 
up to the present he had only been able to fit 
one ship, and in regard to that one he had nothing 
at present to report because she was on a foreign 
station. 

Mr. Macfarlane Gray said that the proper method 
of determining the efficiency of machinery was to 
work within the conditions laid down as essential 
for the duty the engine had to perform, and then 
estimate how nearly the performance came up to 
the standard possible under the conditions pre- 
scribed. Owners stipulated for a given pressure, 
a given weight, &c., and it was for those making 
comparative tests to find how far the engines fell 
short of the possibilities under the conditions. 
As to the efticiency of the boiler, in the course of 
the discussion on Mr. Blechynden’s paper on 
‘*Marine Engines,” read at Liverpool last year,* 
the speaker gave a rule-of-thumb by which the 
efficiency of a boiler might be calculated. He re- 
ferred to this on the present occasion as he found 
that by this rule the efficiency of the boiler would 
appear to be 66.1 per cent. ‘The Committee found 
by test that it was 66.16 per cent. He himself was 
quite pleased to find his rule-of-thumb so accurate. 
He noticed in discussing the vacuum question 
nothing had been said about the possibility about 
air in the condenser which might account for the 
somewhat high pressure. In the old jet condenser 
there was this difficulty in getting a vacuum, that 
all the air in the refrigerating water went into the 
condenser. For this reason as good a vacuum 
was obtained now with surface condensation 
although the temperature was higher. He thought 
that the temperature now considered best taking 
all points into consideration was about 130 deg. 

Mr. C. J. Wilson said that there was an objec- 
tion to the use of the method of determining 
priming spoken of by Mr. Willans that it could 
only be used when the quantity of priming water 
was small.+ Only in one case of which he had had 
experience was the amount of priming of the right 
quantity for the method to be used, whereas the 





* See ENGINEERING, vol. lii., page 133. 

+ We unders Mr. Wilson to say ‘‘ when the quan- 
a of water was large,” but we imagine this to have been 
a slip of the tongue on the speaker’s part. 








method he had adopted on the trial of the Ville de 
Douvres could be used whether the priming were 
excessive or otherwise. He thought that the re- 
finements suggested by Mr. Stromeyer in his speech 
were rather fine drawn. 

Mr. Young, of Millwall, said that the manner in 
which the steam was taken from the steam pipe—a 
matter to which we have already referred—was of 
importance in using the salt test for priming. The 
test was of use as a comparative method in experi- 
ments where the conditions of test were similar, 
but was not to be depended upon as showing the 
actual amount of water brought over in an uneva- 
porated state. In designing a condenser, sup- 
posing the right proportions of surface and circu- 
lating water were provided for, two things were 
necessary to get a good result. One was to intro- 
duce the steam at the top, so that it might fall 
gradually to the lower part through the vacuum, as 
a feather would settle in the atmosphere, and the 
other was to get a proper distribution of the con- 
densing water. The steam should not have to be 
buoyed up by the water of condensation before it 
reached the cooling surface. 

Mr. Bruce, referring to the diagrams of boiler 
pressure, pointed out the drop that was noticeable 
at one part of the trial. This he assumed was 
owing to the failure of the circulating pump to 
which reference had been made, when doubtless 
the furnace doors had been thrown open. He 
would point out that if Howden’s system of forced 
draught with heated air had been in use the steam 
pressure would have been better maintained, as the 
cold air would not have checked the evaporation 
by entering the furnace doors. 

Professor Kennedy, in replying to the discussion, 
said there were many points which had been 
raised, and he would do his best to reply to them in 
the order in which they had arisen. Sir Frederick 
Bramwell had said that the steam required for the 
auxiliary engines ought to be included, as it was 
necessary to the main result of propelling the ship. 
This was very true, but it must be remembered 
that these small engines were relatively less efficient 
than the large engines, using, as they did, four 
times as much steam for a given proportion of 
power evolved. For that reason it had been 
thought better to give the steam required for 
different items of work respectively in separate 
figures, so that they could be combined at the 
option of those studying the figures. Mr. Cochrane 
had asked how the heat units had been calculated. 
That information he had given in the discussion on 
the Iona’s trial, and it would be found in the 
Transactions. Mr. Harris had raised the question 
of the accuracy of the estimation of the fuel on the 
bars at the beginning and end of the trials. That 
was always a difficulty that had to be faced, for it 
was obviously impossible to rake the fires out on 
to the stokehold plates the moment the trial was 
brought to a conclusion. For this reason it was 
always desirable to minimise the chance of error as 
much as possible by making the trial extend over 
as great a time as could be. In the present instance 
nine hours was all that they could command, but he 
thought the straightness of the coal line on the 
diagram was an indication that the fair approxima- 
tion to accuracy had been attained. e hoped 
Mr. Rowan would give details more fully ex- 
plaining the suggestions he had made, and more 
clearly proving the saving claimed for a revi- 
sion of the point of cut-off. He could not sup- 
pose that Mr. Stromeyer intended to be taken 
altogether seriously in his remarks, and he there- 
fore would not deal with them further. Mr. 
Willans and others had discussed the method 
they had adopted for the determining of the amount 
of priming. The question was one of importance, 
and there were many points to be considered, as 
the question was comparatively unworked. He 
thought it might advantageously be made the 
subject of a small separate committee of inquiry, 
so that the matter might be more fully thrashed 
out. Professor Kennedy next referred to the 
regret felt by all members of the Committee at the 
loss they had experienced by Mr. Edwards being 
unable to continue his active exertions in the carry- 
ing out of the trials ; and still more they regretted 
the reason that prevented Mr. Edwards from being 
present. He spoke of the indebtedness of the Insti- 
tution, and of engineers in general, to the Belgian 
Government and to the Société Cockerill for the 
use of the Ville de Douvres, and the help per- 
sonally given by M. Kraft, and those associated 
with him, in carrying out the trials. A great deal 
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of onerous work had also been carefully done by | 
members of the staff of the Institution in working 
. out the results, and a word of praise should be given 
for the excellent manner in which this had been 
performed. In conclusion, Professor Kennedy 
said that now the way had been shown it was to be 
hoped that owners of vessels and engineers would 
follow up the work by making experiments for 
themselves, so that a fuller superstructure of know- 
ledge might be built upon the foundations which 
had been laid by the Research Committee of the 
Institution. 

With regard to the latter excellent suggestion-— 
which we trust may prove something more than a 
pious hope on Professor Kennedy’s part—we would 
venture to make the following suggestion. It is 
not every shipowner that has immediate access to 
the information contained in the various reports of 
the Marine Engines Research Committee, and in 
any case it would require some labour to collect all 
the points and formulate rules for the conduct of 
trials. It would assist the shipowner, laudably 
anxious to carry out Professor Kennedy’s suggestion, 
were the Institution to draw up in brief certain 
rules desirable to be applied in making these 
experiments, together with points to be observed. 
If these were printed in a handy form and distri- 
buted judiciously, it would doubtless help forward 
the work by bringing the matter in a tangible form 
before the notice of those best qualified to assist. 
A direct reminder, such as this, might be efficacious 
where a general appeal would fail to bear fruit. 

The President, in proposing the vote of thanks 
for the report, referred especially to the assistance 
given by M. Kraft, who was present, and who 
responded in brief terms regretting that he could 
not express his thanks more fully in the language 
in which he had been addressed. 


CYLINDER CONDENSATION. 


The next paper read was a contribution by 
Lieut.-Colonel Thomas English, of Jarrow ‘‘ On 
Condensation in Steam Engine Cylinders during 
Admission.” This was an addendum to the two 
papers read before the Institution by the author in 
the years 1887 and 1889. The experimental results 
then put forward, Colonel English thought, were 
accepted as trustworthy; but the conclusions 
drawn in the papers did not meet with favour, as it 
was said they left out of account several factors, 
notably the range of temperature in the cylinder. 
The author thought this criticism arose from the 
formule not being presented in a shape which could 
readily be compared with the observed result 
generally recorded; namely, the proportion of 
water present at cut-off. In order to meet this the 
author had prepared the following formule : 

In jacketed cylinders the author considered that the 
weight of steam condensed per stroke and not re-evapo- 
rated at cut-off is represented by the expression 
. —_——- 56 — ——— X (S — 8h) Ply 

a/revolutions per sesond 
where Sc is the unjacketed clearance surface in square 
feet, S, the fresh surface exposed during admission up to 
cut-off, », the initial density of the steam in pounds per 
cubic foot, and L the latent heat of evaporation in 
thermal units. If d be the diameter of the cylinder in 
feet, J the length of stroke in feet, m the proportion of 
stroke up to cut-off « = euser ==4 cylinder” and N the 
number of revolutions per minute ; thenS: = unjacketed 
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and the foregoing expression may be written 
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But 7 mt p, is the weight of steam per stroke uncon- 


densed at cut-off, and 868 may be taken as an a proxi- 
mate value for L; therefore for jacketed cylinders 
_. weight condensed _ 1 fis 
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For unjacketed cylinders a similar approximate expres- 
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In an appendix to the paper there were contained | J 


a number of observed results for the purpose of 
comparing with calculations made according to his 
method. The same thing was also shown in a 
diagram. In conclusion, the author stated that, 
‘* Assuming all the observations to be of equal weight, 
the average of their results would indicate about 
3.6 per cent. of the total steam supply as the 
probable error in predicting from the formule the 
amount of condensation ; and the author therefore 
trusts that he has sufficiently established the possi- 
bility of employing formule of this description as 
useful checks, both in new designs and in deter- 
mining the most economical conditions for the 
working of existing engines.” 
The discussion on Colonel English’s paper w 

very brief. Mr. Willans was the only speaker. 
He said he had made many thousands of engine 
trials, but so far he had resisted making a formula. 
That did not require much effort on his part, as he 
always found that there wassome factor which would 
not lend itself to the purpose and would upset the 
result. He thought the formule put forward by 
the author, in some respects, had a very remote 
connection with what would be required for a 
practical result, and he did not see why fresh 
surface (S,) should be deducted from the unjacketed 
clearance surface (S..) There were several points 
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criticism of the paper and this was read by the 
secretary. It was not, however, of a nature that 
| its meaning could be grasped at one reading. The 
| conclusion of the writer, however, appeared to be 
that there were so many different conditions in the 
problem attacked by the author that it was not 


| possible to include them in any formula. 








| The meeting was then brought to a conclusion 


with the usual votes of thanks. 
The summer meeting will be held at Portsmouth 
on July 26 and following days. 





TRAMWAY JOINT CHAIR AND FISH- 

On this page we illustrate an improved tramway 
joint chair and fishplate designed by Mr. H. E 
Whytehead, general manager and engineer of the North 
Staffordshire tramways. The inventor has aimed 
at making the maintenance of tramway track more 
easy by regres the number of bolts and nuts to a 
minimum, and by so arranging the parts that these 
nuts can be got at with but little more trouble than on 
an ordinary railway line. Mr. Whytehead believes 
that no form of lock-nut can be relied upon to main- 
tain the tightness of a rail joint under traffic, and that 
the only reliable plan of doing so is to tighten the nuts 
periodically. With most tramway joints, this, how- 
ever, necessitates taking up a part of the roadway to 
get at the nuts, and to avoid this, his improved chair 
has a recess cast init, in which the nuts lie, as shown 
in the engravings, Figs. 1, 2, and 3. This recess is 
covered by a lid, which can easily be removed by a 
suitable tool, the other end of which is shaped as a 
scoop to clear out any mud which may have entered 
the recess. The nuts can then be tightened with an 
ordinary spanner, and the whole operation is but 
little more troublesome than on a railway line. The 
details of the device are clearly shown on the engrav- 
ings. In Fig. 4another arrangement is shown in which 
a chair is dispensed with, the rail being bolted direct 
into the sleeper, and the recess for the nuts being 
formed in one of the fishplates. 

Messrs, F. H. Lloyd and Co., Limited, of the James 
Bridge Steel Works, near Wednesbury, are the sole 
makers of Mr. Whytehead’s fishplates and joint 
chairs. 





in the working of an engine not found in this | 
formula ; for instance there was the difference in | 
effect between the dampness and dryness of the | 
surface. The speaker in illustration referred to the 
high-pressure diagram of the Ville de Douvres. | 
One speaker in the discussion had said that there | 
would be an improvement effected if a different | 
distribution of steam were made by altering the | 
point of cut-off on the low-pressure valve. Mr. | 
Willans, however, did not agree with this view, as | 
it would affect the conductivity of the surface by | 
the wetness that would be induced. 

Mr. Northcott had written a long letter as a/! 





TRIPLE-EXPANSION MILL ENGINE FOR 
MELBOURNE. 

THE advantages of the marine type of engine are 

coming more and more appreciated for mill pur- 
poses, and we illustrate this week, on page 592, a good 
specimen of this class of motor, built by Messrs. West- 
garth, English, and Co., of Middlesbrough-on-Tees, for 
the rice and oatmeal mills of Messrs. R. Harper and 
Co., Melbourne. The engines, which are of the triple- 
expansion type, are designed to indicate 250 horse- 
power when running at 90 revolutions per minute, 
The high-pressure cylinder is fitted with a piston 
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mile. This consumption does not seem high, when it is 
stated that in the 153 miles between Junee and Goulburn 
there are no lessthan 29? milesof gradientsof1 in 40against 
the load, the longest of these gradients being 8 miles 
while another is 5? miles long. The severity of these 
gradients will be appreciated when it is borne in mind 
that in the whole length of the Great Western Railway 
of England there are only six miles steeperthan 1 in 40.* 
The total weight behind the tender between Goulburn 
and Mittagong, where the grades are much shorter, 
was 3194 tons and was hauled with ease. The weights 
are obtained by actual weighing and are not estimated. 
At Mittagong the load was reduced to 284 tons, and an 
attempt was made to take this up two gradients of 1 in 33, 
the first incline being 41 chains long and the second incline 
44 chains long, but when about half way up the first of 
these gradients the engine came to a stop withous slipping, 
although the steam pressure was fully 1601b. The train 
was therefore divided, but was paso | ain before reach- 
ing the second gradient of 1in33. The load was taken up 
this second gradient, although a light drizzling rain was 
falling and a heavy fog prevailing. The consumption of 
coal between Goulburn and Picton, where the balance of 
the gradients is considerably in favour of the load, was 
83 lb. per mile, and the average consumption of coal on 
the entire trip of 234 miles from Junee to Picton, was 
95% lb. per mile. The train was timed to run at a 
maximum speed of 18 miles per hour, which was slightly 
exceeded when approaching some of the heaviest gradients, 
but os speaking the time shown in the time table 
was adhered to. The speed up long gradients of 1 in 40 was 
about 12 miles per hour. 

It may be doubted whether any greater performance 
has ever been made by engines in England or any of her 
colonies. 

With regard to the improved carrying power of wagons, 
Mr. Eddy stated : ‘‘The Commissioners had also intro- 
duced American bogie cars which had a tare or dead 
weight of 10 tons against a carrying capacity of 22 tons. 
These had been working some months, and had carried 
13,934 tons, the tare being 7998 tons. Had the same 
goods been carried in ordinary wagons the tare or dead 
weight would have been 12,572 tons, so that the haulage 
of 4574 tons of dead weight had been saved.” 


MARINE ENGINE TRIALS. 


Research Committee on Marine Engine Trials—Report 
upon Trial of the P.S. ** Ville de Douvres.”’+ 


By Professor ALEXANDER B. W. Kennepy, F.R.S., 
Chairman. 


Since the report of April, 1891, the Research Committee 
on Marine Engine Trials have been enabled, through the 
kindness of the Belgian Government, to carry on a trial 
on a large paddle steamer, which in many respects differs 
considerably from the vessels tested previously. 

Steamer.—The steamer tested was the Ville de Douvres, 
a paddle-steamer owned by the Belgian Government, and 
employed by them on the postal service between Ostend 
and Dover. The Committee are very deeply indebted to 
the Government and to the officers of their Service du 
Génie Maritime, especially to M. Allo, Directeur Général 
de la Marine ; M. Delcourt, Ingénieur-en-chef, Directeur, 
and M. Lecointe, Ingénieur de premitre classe ; also to 
M, Kraft, Ingénieur-en-chef, and M. Ortmans, Ingénieur, 
of the Société Cockerill; for the many facilities which 
they afforded throughout for carrying on the trial, and 
for the arrangements they kindly made for the accom- 
modation and comfort of all on board. The Committee 
have also to thank Professor Boulvin, of Gheut Univer- 
sity, for the trouble he took in obtaining permission from 
the Belgian Government to test one of their steamers, 
and for the assistance he rendered during the trial, which 
originated in a conversation between Professor Boulvin 
and Mr. Donkin at Ghent. 

The Ville de Douvres, which is driven by feathering 

saddles, was built and engined by the Société Cockerill, 

Seraing, Belgium, and was delivered by them to the 
Belgian Government in February, 1890. Between that 
time and the date of the trial, she made 220 voyages from 
Ostend to Dover and back. She is a vessel of 271 ft. 
length between perpendiculars, 29 ft. breadth, and 15.5 ft. 
depth moulded. Her registered tonnage is—gross 855 tons, 
under deck 776 tons, and net 495 tons. Her draught during 
the trial was 8 ft. 64 in. forward, and 9 ft. 7 in. aft, or 
9 ft. Of in. mean; corresponding to a displacement of 
1090 tons, 

The trial was made on Tuesday, September 8, 1891, 
upon arun from Ostend over a course round the three 
light-vessels Nord-Hinder, Outer-Gabbard, and Corton, 
in the North Sea. Previous to the trial, the vessel had 
been lying in Ostend harbour, where her machinery had 
been overhauled. She left her moorings about half-past 
seven o'clock on the morning of September 8, and obser- 
vations were begun to be “a at 8 a.m., but owing to 
various causes, the trial wasnot started 1 ntil 10 a.m. It was 
continued until7 p.m. onthe same day, thus lasting for nine 
hours. The quantity of fuel burnt and other conditions 
did not allow of its further prolongation. The weather 
was fine throughout, with smooth sea, so that no diffi- 
culty was experienced in taking any of the usual obser- 
vations. The speed of the engines was fairly constant 
throughout the trial, with the exception of a period of 
fourteen minutes from 1.10 to 1.24 p.m., when the engines 
slowed down a little, owing to temporary failure of the 
centrifugal circulating-pump. and consequent loss of 
vacuum in the condenser. The reading of the counter 








* See Minutes Institution Civil Engineers, vol. xlviii., 
page 43, 

+ Paper read before the Institution of Mechanical 
Engineers. 





TABLE I.—‘ VILLE ve Dovvres” TRIALS. 





Analyses of Funnel Gases by Volume. 
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Analyses of Funnel Gases by Weight. 
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| ] l l 
Number Carbonic Carbonic . | Carbon | Carbonic | ove | Time of 
ofSample.| Acid. | Oxide, | O*¥8en. | Nitrogen.) “Arig” | “Oxide, | Oxygen. | Nitrogen. | coliecting. 
me per cent. percent. | per cent. | per cent. per cent.| percent. | per cent. percent. | 
2 | 9.99 0. 9.52 80.49 14.66 0.00 10.16 75.18 | 10.45am 
4 10.19 0.00 9,22 80.59 14.95 | 0.00 | 9.83 75.22 | 11.45 ,, 
6) | | | | | | 12 45 p.m 
8;7*| 12.66 0.00 6.69 80.65 | 1839 | 0.00 7.07 | 74.54 {| 1.45 ,, 
Forward | 10 | | | 25 . 
funnel 12 | | | { 8.45 ,, 
| der*| 78 | 0.00 | 992 | g080 | 1496 | 060 | 1060 | 75.08 7 * 
| | taiptrs ” 
18) | | | f 6.45 ,, 
Mean ..| 10.81 8.72 80.47 | 15.80 | 0.00 | 9.29 | 74.91 
—s | 1 12.61 0.00 658 | 80.81 1332 | 000 | 6.95 | 74.73 | 10.15am. 
| 3 | 14.06 0.00 6.23 | 80.71 20.51 | 0.00 | 5.49 | waa0 6 | 6 ES 4 
| 5 | | | | ( 12.10 p.m 
7>}* 12.21 0.00 7.32 80.47 17.76 | 0.00 | 7.74 74.50 5 | ee 
| 9 Uo ois eS 
After funnel | it) | | S15 .. 
| 13 | ” 4.15 
15 Lx 1!,84 0.00 7.72 | 80.44 17.25 | 0.00 818 | 74.57 |. 5ae _ 
rr 4 | | | 615" 
Mean ..| 12.80 | 0.00 7.18 | 80.52 17 88 0.00 7.60 | 7452 
Mean of bothfunnels .. | 11.55 | 0.00 7.95 | 80.50 16.84 0.00 8.44 | 74.72 | 
} \ } 








* Mixed in equal volumes, and the mean analysis taken. 


was noted several times during this period, in addition to 
the readings taken in ordinary course. The valve gear 
remained unaltered throughout the trial. 

Engines.—The Ville de Douvres is fitted with compound 
inclined surface-condensing engines, working on two 
cranks at right angles, the high-pressure crank leading. 
Sections of the cylinders are shown in Figs. 12 and 13 
on page 589. The high-pressure cylinder is situated 
on the port side of the vessel. The diameters of the 
cylinders are 50.12in. and 97.12in., by gauges. The 
piston-rods are both 8.27 in. in diameter, and there are no 
tail-rods. The stroke of both cylinders is 72in. Neither 
of the cylinders is specially jacketed ; the intermediate 
receiver encircles the high-pressure cylinder. The clear- 
ance volumes of the cylinders, as given by the makers are, 
high-pressure 15 per cent., and low-pressure 12 per cent. of 
the volumes swept through by their respective pistons. 

The high-pressure cylinder is provided with a pair of 
piston valves, and the low-pressure cylinder with a single 
one. The valve gear is the Allan link motion with a 
variable cut-off of from 50 to 75 per cent. of the stroke. 
There are two feed pumps, two air pumps, and two 
bilge pumps, all vertical and single acting, one of each 
driven from each of the two crossheads by bell-crank 
levers ; and there is one centrifugal circulating pump, 
driven by a separate double-acting vertical engine, 
taking steam from the main boilers and exhausting 
into the condenser. The feed pumps and bilge pumps 
are all 6.59 in. in diameter, and the air pumps are each 
32.68 in. in diameter. The stroke of all these six pumps 
is24.61in. The circulating pump is 2 ft. 10 in. in dia- 
meter over the blades, and the suction and delivery pipes 
are each 14.2 in. bore. The circulating pump engine has 
one cylinder 10 in. in diameter and 10 in. stroke.* The 
donkey pump takes steam from the main boilers, and ex- 
hausts through a three-way cock either into the atmo- 
sphere or into the condenser. During the fourteen 
minutes when, owing to the failure of the circulating 
pump, the donkey pump was in useduring ths trial, it was 
made to exhaust into the condenser. The surface condenser 
contains 6540 square feet of tube surface, in 6026 brass 
tubes of 0.79 in. external diameter and 5 ft. 3 in. length 
between tubeplates. There are four tubeplates, the tu 
being arranged in two sets; and the circulating water is 
divided between them by means of deflecting plates. In 
this way the circulating water is made to pass three times 
through the condenser, entering at the top so that the 
coldest water meets the hottest steam. There is no feed- 
heater. The base of the condenser is 13 in. above the 
foot valve of the air pump, and 3.15 in. above the upper 
surface of the air pump piston when at the bottom of its 
stroke. The bottom edge of the aperture by which the 
water escapes from the hot-well is 17.7 in. above the 
upper surface of the air pump piston when at the top of 
its stroke. 

Paddle- Wheels.—The two paddle-wheels are fitted with 
feathering floats of curved steel. Their diameters are 
22 ft. 10 in. over the floats, and 14 ft. 2in. inside the 
floats, so that their mean diameter is 18 ft. 6in. In each 
wheel there are nine floats, each 10ft. broad and 4 ft. 4 in. 
deep, pivoted round a circle of 19 ft. 2in. diameter. 
When the vessel has a mean ago of 9 ft. 0? in., which 
was her mean draught during the trial, the maximum 
immersion of the inner edges of the submerged floats is 
about 17 in., or one-third of the depth of the floats. 

Boilers.—Steam is supplied by four single-ended 
boilers, designed for a working pressure of about 118 lb. 
per square inch above the atmosphere (see Figs. 14 and 
15, page 589). The furnaces, combustion chambers, tube- 
plates, and lower portions of the fronts of the boilers are 
of iron, and the remainder is of Siemens-Martin steel. 
The boilers are 13 ft. mean diameter and 10 ft. long, with 
three plain furnaces in each, or twelve furnaces in all. 





* With an estimated mean effective pressure of 50 lb. 
per square inch in the cylinder, and at 240 revolutions 
per minute, which was its mean speed throughout the 
trial, the circulating pump engine would develop about 





47 indicated horse-power. 


The total grate area is 236 square feet, each grate being 
6 ft. 62 in. long and 3 ft. broad. There are 66 wrought- 
iron firebars of the ordinary type in each fire, arranged 
in three sets of 22 each. The total heating surface in 
the four boilers is 7340 square feet, of which 6280 
square feet is tube surface. The total heating surface 
is, therefore, 31.1 times, and the tube surface 26.6 times 
the grate area. There are in all 1356 tubes, of which 
312 are stay tubes. The tubes are all 2.48 in. external 
diameter and 7 ft. 13 in. long between plates, their length 
being therefore 34.5 times their external diameter. The 
internal diameter of the ordinary tubes is 2 24 in , and of 
the stay tubes 1.93 in. There are two funnels, one for 
each stokehold ; their internal diameter is 5 ft. 3 in., and 
the total height of each is 49 ft. 8in. above the centre 
of the lowest furnaces. The total cross-sectional area 
through the tubes is 35.0 square feet, and the total area 
across the two funnels is 43.3 square feet. The net 
volume of the boilers is 6210 cubic feet. 

The boilers are worked under forced draught on the 
closed stokehold system. The two stokeholds are situ- 
ated one forward and one aft of the engine-room, and 
communicate with it po Pee gee On the stokehold side 
of each of the two bulkheads which separate the stoke- 
holds from the engine-room, is placed a centrifugal fan, 
60 in. in diameter and in. wide, driven direct by a 3- 
cylinder Brotherhood engine in the engine-room ; these 
maintain an air-pressure equivalent to from 0.7in. to 1.0in. 
of water in thestokeholds. The two fan engines have each 
three cylinders, 5 in. diameter, and 5 in. stroke.* They 
are supplied with steam from the main boilers, and can 
be exhausted into the atmosphere, the receiver, or the 
condenser ; during the trial they both exhausted into the 
atmosphere. The effect of this arrangement of forced 
dona, with the block fuel used during the trial, was in 
this case to fill the whole atmosphere in the stokehold 
with a fine dust, the blocks being broken up with 
hammers instead of being cut with hatchets. 

Weights.—The total weight of the engines and boilers 
and all mountings, including water in condenser, pipes 
and boilers, is about 361 tons, exclusive of the two paddle- 
wheels. The following are the weights of the various 

rts of the machinery, boilers, and accessories, as given 
the makers : 





Tons. 

Main engines alone... ee ae ... 145.27 
Paddle-wheels dea on os ae | 
Circulating pump ... ee as _ 2.20 
Donkey pump as Le ae 1.74 
Pipes, valves, &c.  ... isp ox 3 «ST 
Water in condenser, pipes, and pumps... 7.85 
Boilers, &c. ... re ses ie .- 182.35 
Water in boilers... oy: aA s. ‘OE DE 
Total... ... 406.50 


Duration of Trial.—The duration of the trial from start 
to finish was exactly 9 hours, or 540 minutes. 

Fuel Measurement.—Block fuel was used throughout 
the trial. It had been hoped that the total quantity 
of fuel used might be arrived at by counting the blocks 
and weighing only a proportion of them; but they 
were found to vary so much in size and weight that this 
was impossible, and the whole of the fuel used through- 
out the trial was weighed in baskets by means of 
spring balances in the stokeholds, as in the former trials 
(Proceedings, 1889, page 237 ; 1890, pages 205, 214, 226 ; 
and 1891, page 204).t The trial was started with clean 
floors, re as far as possible the time of first stoking 
from each weighed lot of fuel was noted, as well as the 





* Mr. Brotherhood states that each of these fan engines 
would develop about 14 indicated horse-power at a speed 
of 404 revolutions per minute, which was the mean speed 
during the trial. The corresponding mean effective 
— in the cylinders would be about 47 lb. per square 
inch. 

+ See also ENGINEERING, vol. xlvii., p. 527; vol. xlix., 
pp. 577 and 605; vol. li., p. 569 


























May 13, 1892.] 


ENGINEERING, 


587 








time when the whole of the weighed fuel was finished. 
Owing to the rapidity with which the firing had occa- 
sionally to be carried on, it was not always found pos- 
sible to note these times, the whole attention of the 
observers being sometimes devoted to the weighing and 
registering of the quantity of fuel used, and to seeing 
that no unweighed fuel was thrown on the fires. _There- 
fore, although the total quantity of fuel used during the 
trial, as well-as the quantity used by each of the four 
toilers, may be taken as correct within the ordinary 
limits of error, the intermediate points on the line of 
coal consumption cannot be vouched for to the same 
dezree of accuracy. ? 

The fires were cleaned once during the trial, and the 
clinker and ashes were measured after the trial was over, 
the total amount being 2367 lb. in the forward stoke- 
hold, and 2393 lb. in the after stokehold, or a total of 
4760 Ib. in all, which is about 7.2 per cent. of the whole 
fuel used. : 

The block fuel used throughout the trial was from the 
manufactories of M. Dehaynin, of Marcinelle, and M. 
Henin, of Chatelineau. Samples were taken from the 
weighed lots of fuel frequently during the trial; and 
after a thorough mixture of all these samples, the tinal 
_ oe which have again been kindly made by Mr. C. 


J. Wilson, are as follows : 
Fuel as Used. Dry Fuel. 
Percent. Per cent, 
Carbon as ee a 84.64 86.74 
Hydrogen ... ss a 3.98 4.08 
Moisture... _ ae 2.41 0.00 
sae... we iss oa 5.30 5.43 
Nitrogen, sulphur, oxygen, 
&e., by difference es 3.66 3.75 





100.00 100.00 


A sample of the ash was also collected, and has been 
analysed by Mr. Wilson as follows : 


Per cent. 
Loss on ignition (=carbon) 42.86 
Mineral matter. ity 57.14 
100.00 


The calculated calorific value of the fuel is 14,390 
thermal units per pound, which corresponds with the 
evaporation of 14.90 1b. of water from and at 212 deg. 
Fahr., and to an equivalent carbon value of 0.99 lb. per 
pound of fuel. The total fuel used was as follows : 


After stokehold, port side ca as 15,583 
ac as starboard side Ss 16,742 
Forward stokehold, port side ... was 16,737 
pe +“ starboard side ... 17,358 


66,420 
This amounts to 123 lb. per minute, or 7380 lb. per hour. 

Furnace Gases.—Kighteen samples of the furnace gases 
were obtained, a sample from each funnel being collected 
over mercury by Mr. Wilson each hour as the trial went 
on. The analyses of these samples are given in Table 1 
yage 586, the samples collected from each funnel being 
grouped together and their mean analyses given sepa- 
rately, as was done in the case of the s.s. Colchester 
(Proceedings, 1890, Table IV., pages 216 and 217),* which 
also was provided with a pair of funnels. The mean 
analyses for both funnels are also given; and these have 
been used in calculating the heat account, and the 
quantity of air required for combustion. In the present 
instance the volumetric analysis of each sample was not 
determined separately, but in several cases three or four 
samples from the same funnel were mixed together in 
equal volumes, and the analysis of each of these mixtures 
was determined, as indicated in Table I. Allowance has 
been made for this in calculating the mean analyses for 
each funnel, and for Loth. ee 

Two mercury thermometers of the same description as 
those used in the former trials (Proceedings, 1890, page 
218)+ were —- to read the temperatures of the 
gases in the two chimneys. Both of these thermometers 
read up to 860 deg. Fahr.; but unfortunately it was 
found that in every case, with the exception of four, the 
temperature considerably exceeded the maximum possible 
reading of the thermometer. The mean temperature in 
the two chimneys is therefore unknown ; but from obser- 
vations made of the motion of the mercury as it approached 
the end of the thermometer tube, it has been thought 
proper for the purpose of working out the heat account 
to assume that an excess of 50 deg. Fahr. above the 
maximum possible reading of the thermometer may be 
taken as representing this temperature within reasonable 
limits of accuracy. For the purposes of the calculations 
which foll »w, 910 deg. Fahr. is therefore assumed to be 
the mean temperature of the chimney gases. The mean 
air temperature on deck was 64 deg. Fahr. 

Tbe mean vacuum in the chimneys was measured by a 
U gauge in each funnel, each of which gave a mean read- 
ing of 0.22in. of water. The mean chimney draught 
during the trial corresponded therefore with a pressure 
of from 0.92 in. to 1.221n. of water. 

Feed-Water Measurement.—-Owing to the large quan- 
tity of water required by the engines (over 1100 Ib. per 
minute), it was found impracticable to measure the feed 
in tanks as in former trials; and it was ultimately 
decided to employ water meters for this purpose. The 
meters used were two 4-in. Kennedy’s positive piston 
water meters, kindly lent to the Committee by the 
makers, the Kennedy’s Water Meter Company, Kilmar- 
nock, by whom they were specially constructed for use 
on this trial. The Committee are greatly indebted to 

* See ENGINEERING, vol. xlix., page 605, 
+ Ibid. 





the company and to their managing director, Mr. Thomas 
Kennedy, for the generous way in which they volunteered 
to provide the meters and their fittings for use on the 
trial. The two meters, each of which was capable of 
measuring 32,000 gallons per hour, were placed between 
the feed pumps and the boilers, and were arranged in 
parallel circuit on a two-branch pipe fitted with stop- 
cocks, so that the whole of the feed water could be made 
to pass through either of the meters, or could be divided 

tween the two. Only one of the meters, however, was 
in use during the trial, and it was found to do its work 
admirably and to require very little care or attention on 
the part of the observers. The meters were tested at Kil- 
marnock before the trial under different conditions and at 
various speeds, and were found to give an average excess 
a amounting to three-quarters of one per cent., 
which has been allowed for in the totals. After the trial 
was over the meter which had been used to measure 
the feed water was again tested, and its correction was 
found not to differ sensibly from that obtained during 
the test: made before the trial. The arrangement of the 
meters and their connections during the trial is shown in 
Figs. 1, 2, and 3, page 588. The whole of the steam used 
by the main engines and all the auxiliary engines is sup- 
plied by the main boilers ; so that the feed water for all 
these engines passed through the meter, and is included in 
the totals. 

The reading of the meter index was noted every quarter 
of an hour throughout the trial. The total amount of 
water used by all the engines was 595,620 lb., during a 
total time of nine hours, or 540 minutes. This is equiva- 
lent to 66,180 1b. per hour, or 1103 Ib. per minute. The 
rate at which the feed water was supplied and the varia- 
tions of its temperature are shown in ig. 4, page 588. 

Both at the beginning and at the end of the trial the 
boiler pressure was rising, as will be observed from the 
diagram, Fig. 6, but the water level in the boilers 
averaged 2.82 in. lower at the finish than at the com- 
mencement. This corresponds with a total of 6220 lb. 
of water, or a little over one per cent of the total feed $ 
this amount has been included in the figures given above. 
It may be of interest to note that an error of one inch in 
reading the level of one of the boilers, which is certainly 
a greater error than could have occurred, would make a 
difference of only about 550 Ib., or less than 0.1 per cent. 
of the total feed water. 

The temperatures of the circulating water and of the 
discharge water were measured at about half-hourly in- 
tervals throughout the trial. Calculating from these 
observations, the mean temperature of the circulating 
water was 61.7 deg. Fahr., and of the discharge water 
85 0 deg. Fahr. 

Feed Water to Auxiliary Engines.—Separate runs of the 
auxilary engines, to determine the quantity of feed water 
used by them individually, were made on September 9, 
the day following the trial. Each of these runs lasted for 
two hours, and from the results obtained the feed water 
used by the auxiliary engines throughout the trial has 
been computed. In each run, the speed of the auxiliary 
engine and the boiler pressure were maintained as far as 
possible the same as during the trial. No water was sup- 

lied to the boilers during the run, the water level in the 
ilers being allowed to fall gradually ; and at the end of 
two hours the engine was stopped, and a sufficient quan- 
tity of water pumped through the meter into the boilers 
to raise the water level in them just to the position in 
which it stood at the commencement of the run. This 
measured quantity of water has been taken to represent 
with sufficient accuracy the consumption of the engine 
during its two hours’ run. 

The water used by one of the two three-cylinder Brother- 
hood engines driving the fans was found to be 2120 Ib, in 
the two hours’ run, at a mean speed of 376 revolutions 
per minute. Correcting for the mean speed of these 
engines during the trial, namely, 404 revolutions per 
minute, this is equivalent to 1140 1b. per hour for each 
fan ‘oe or 20,520 lb. for both during the nine hours’ 
trial. 

The circulating pump engine consumed 4140 db. of feed 
water at a mean speed of 240 revolutions per minute, 
which was also the mean speed during the trial. This 
is equivalent to 2070 Ib. per hour, or 18,6301b. during the 
nine hours’ trial. 

On the assumption that these figures hold ood for 
the nine hours’ trial, the total feed water use by the 
three auxiliary engines during the trial was 39,150 tb., 
which is 6.57 per cent. of the whole feed water consumed. 
The following Table shows the relative consumptions of 
feed water by the main engines and by the three auxiliary 
engines on this assumption. 





By | By 
Feed-Water Consumption. | Total. | Main | Auxiliary 
Engines; Engines, 


lb. lb. lb. 
Throughout trial (9 hours) ...| 595,620 | 556,470 | 39,150 
Per hour ... ae --| 66,180} 61,830! 4,350 
Per minute yea --| 1,103] 1,030.5! 725 
Per revolution of main shaft! 29.96 














It was found impossible to arrange for the separate 
measurement of the auxiliary feed water. All that was 
used passed through the meter, and is included in the 
totals given above. 

Priming Water Tests.—Three times, at about equal in- 
tervals during the trial, samples of the boiler water were 
taken, and at the same time quantities of steam fron, 
the main steam pipe were collected and condensed. 
These samples were afterwards analysed by Mr. Wilson 
to determine the quantity of salt present in each, and 
gave the following results : 








Sample. Salt present. 
No. 1 from boilers 88.8 grains per gallon. 
No. 2 % ae ‘tg a 
No. 3 a aa oe Sen Re 
No. 1 from stomepige) All contained less than 
0. 2 a a 0.16 grain of salt per 
No, 3 Pe ~ J gallon, 


These analyses show that in every one of the three cases, 
the condensed steam contained considerably less than one- 
fifth of one per cent. of the boiler water, or that there was 
practically no priming during the trial. 

The method of employing this test for the purpose of 
ascertaining the amount of priming at any given time is 
as follows. A quantity of steam from the main steam- 
pipe is condensed in a special surface-condensing appara- 
tus, and collected, and at the same time a sample of 
water is taken separately from the boilers. Both of these 
samples are carefully analysed to determine the quantity 
of salt present ineach. As the whole of the salt found in 
the sample from the steam pipe must have come over from 
the boiler in conjunction with priming water, and not with 
steam, a simple calculation will show how much boiler 
water corresponds with the quantity of salt, if any, found 
in the steampipe sample. From this it is easy to deter- 
mine what percentage of the whole feed water has passed 
from the boilers in the form of water, or in other words, 
what percentage there is of priming. The chemical deter- 
mination for salt is a very simple one, and is capable of 
being carried with ease to an exceptional degree of cer- 
tainty. 

In order to test the accuracy of the above method, Mr. 
Wilson took a measured quantity of each sample of boiler 
water, and after mixing it with a measured quantity of 
the corresponding sample of condensed water from the 
steam pipe, he determined, both by analysis of the mix- 
ture and by calculation from the quantities taken, the 
apparent priming shown by each of the mixtures, The 
following Table gives the results of these experiments : 


























Apparent Priming. | Difference 
Number of between 
Mixtore. | Analysed and 
By By | Calculated 
Analysis. | Calculation, Percentages. 
percent, | percent. | 
i — 0.92 | 0.85 0.07 
—<_ .- ay 0.86 0.85 0.01 
a aa 130 | 124 0.06 























These last experiments show that the actual method of 
testing for priming water may be taken as giving results 
correct to within 8 per cent. of the real amount of prim- 
ing, although the latter did not itself exceed 1.3 per cent. 
It will be observed that in every one of the three cases 
actual analysis gave a somewhat higher result than that 
calculated from the quantities in the mixture. 

A considerable amount of water came through the in- 
dicator cocks on both cylinders, during the trial. This 
fact, taken in conjunction with the results of the priming 
tests given above, shows that water appearing at the 
indicator cocks, even although in considerable quantities, 
18 no criterion as to priming. 

Power Measurcments.—Indicator diagrams were taken 
at half-hourly intervals throughout the greater part of 
the trial ; but towards the end the number was increased 
by their being taken at intervals of a quarter of an hour. 
In this way twenty-one sets of diagrams, or eighty-four 
single diagrams, were taken in all. Owing to temporary 
failure of two of the indicators, however, a few of these 
une were found to be imperfect, and were accord- 
ingly rejected, the total number of diagrams available for 
purposes of calculation being thereby reduced to seventy- 
eight. The indicators used were all of the Richards type, 
made by the Crosby Steam Gage and Valve Company, 
and kindly lent to the Committee by the makers for use 
on the trial. The high-pressure diagrams were taken 
with springs having a scale of 60 Ib. per inch, and the 
low-pressure diagrams with springs of 20 Ib. per inch. 
The following are the mean effective pressures in the two 
cylinders in pounds per square inch : 


Cylinder. Front. Back. Mean. 
High-pressure 57.90 53.08 55.49 
Low-pressure 15.63 15.45 15.54 


These pressures correspond with the following indi- 
cated horse-powers : 


High-pressure cylinder... re ihe 1444 
Low ,, a die sha whe 1533 
Total indicated horse-power “ 2977 


The maximum indicated horse-power given by any one 
set of diagrams was 3229, which occurred at 2.30 p.m., 
with 37.0 revolutions per minute, and boiler pressure of 
108.8 Ib. per square inch. The minimum indicated horse- 
power by any one set of diagrams, when not slowed down, 
was 2757 at 6.45 p.m., with 36.6 revolutions per minute, 
and boiler pressure of 97.3 Ib. per square inch. In Figs, 
9 and 10, page 588, is given the set of diagrams nearest 
to the mean, which was taken at 5.45 p-m., with 37.6 re- 
volutions per minute, and boiler pressure of 100.8 lb. per 
square inch. From the seventy-eight diagrams which 
were taken during the trial a mean diagram has been 
plotted for each of the two cylinders, and these are given 
in Fig. 11. The continuous variations of boiler pressure 
are shown in Fig. 6, page 588 ; of cylinder mean effective 
pressures, in Hig. 8; of horse-power, in Fig. 5: and of 
speed, in Fig. 7. 

If to the total indicated horse-power of the main 
engines, given above, were added the estimated indicated 
horse powers of the three auxiliary engines in use during 
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the trial, the mean total indicated horse-power of the 
main engines and the three auxiliary engines during 
the trial would be roughly about 3050, 

Specd.—The counter was read every half-hour through- 
out the greater part of the trial, and every quarter of an 
hour towards the end, alternately with the times for 
taking indicator diagrams. The total number of revolu- 
tions made was 19,885 in nine hours, giving an average 
speed of 36.82 revolutions per minute throughout the 
trial. The maximum number of revolutions per minute 
for any half-hour during the trial was 38.1; and the 
minimum, except during the time when slowed down, was 
36.4 revolutions. The mean speed for the fourteen 
minutes from 1.10 to 1.24 p.m., when the engines slowed 
down owing to failure of the vacuum, was 20.2 revolu- 
tions per minute. The continuous increase of total revo- 
ny from the beginning of the trial is shown in Fig. 4 
above. 

Pressures.—Asin the Iona trial, astandard gauge was used 
to check the pressure gauges, and a correction was made 
where necessary. The mean barometric pressure during 
the trial was 30,21 in. of mercury, or 14.84 lb. per square 
inch. The mean boiler pressure was 105.8 lb. per square 
inch above the atmosphere by the four pressure gauges 
on the boilers. The mean pressures in the high-pressure 
valve chest and the intermediate receiver were respec- 
tively 99.4 lb. and 12.0 lb. per square inch above the 
atmosphere. he mean vacuum in the condenser was 
20.6 in. of mercury by gauge, which corresponds with a 
mean absolute back pressure in the condenser of 4.72 lb. 
per square inch. The mean initial pressure in the high- 
pressure cylinder, as measured from the diagrams, was 
93.2 lb. per square inch above the atmosphere; and the 
mean pressure during admission, obtained in the same 
way, was 89.2 lb. per square inch above the atmosphere. 
The mean vacuum in the low-pressure cylinder, as 
measured from the diagrams, was 8.78 Ib. per square inch 
below the atmosphere, which corresponds with a mean 
absolute back pressure of 6,06 lb. per square inch in the 
cylinder. The poor vacuum thus indicated was the sub- 
ject of considerable discussion before the commence- 
ment cf the trial; and it was then understocd that this 
was the vacuum commonly obtained when the engines 
were working at full power. 

Boiler Efficiencies.—The mean rate of combustion in 
the furnaces was 31.3 lb. of fuel per scuare foot of grate 
area per hour, or 1.01 lb. per square foot of total heatin 
surface per hour. The total amount of feed water pamped 
into the boilers was at the rate of 8.97 lb. per pound of 
fuel.. The average temperature of the feed water through- 
out the trial was 158 deg. Fahr., and the temperature 
corrresponding with the mean boiler pressure was 342 deg. 
Fahr., so that each pound of steam must have taken up 
1060 thermal units. The equivalent evaporation from 
and at 212deg. Fahr. was therefore 9.84 lb. of water per 
pound of fuel, or 9.94 lb. per pound of carbon value in the 
fuel. The equivalent amount of heat utilised per pound 
of fuel was 3509 thermal units, or 66.1 per cent. of the 
whole thermal value of the fuel. This percentage there- 
fore represents the actual boiler efficiency. 

The total calculated calorific value of the fuel burnt per 
minute was 1,770,000 thermal units, 
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The weight of dry air per pound of fuel, calculated from 
the series of analyses of chimney gases given in Table I., 
page 586, works out to 19.71b.; so that the total 
weight of furnace gases ‘per pound of fuel would be about 
18.8lb. Assuming the estimate of the mean chimney 
temperature to be correct, as given in a former paragraph, 
these gases were raised in temperature from 64 deg. 
Fahr., the temperature of the outer air, to 910 deg. 
Fahr., the estimated mean chimney temperature. Taking 
the mean specific heat of the gases as 0.243, this corre- 
sponds with a loss of 3853 thermal units per pound of fuel, 
or 26.8 per cent. of the whole thermal value of the fuel. 
In estimating the weight and specific heat of the chimney 

it has been assumed that the whole of the hydrogen 
in the fuel was burnt. This assumption may not 
be absolutely correct, but the error due to it is 
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,exceedingly small. The loss due to the evaporation 
| of the moisture in the fuel was so small that it may be 
| neglected ; and none of the eighteen gas samples collected 
| during the trial was found on analysis to contain carbonic 
|oxide. The two percentages mentioned above, 66.1 and 
26.8, add up to 92.9 per cent., so that the quantity of 
heat unaccounted for was 7.1 per cent. of the whole 
thermal value of the fuel. This is mainly covered by 
radiation, but would also include any losses due to un- 
burnt carbon passing up the chimney, imperfect combus- 
tion of the hydro-carbons, and other causes. 

The weight of air theoretically n for the com- 
bustion of 1 lb. of the fuel is 11.1]1b. The air actually 
used, 17.9lb. per pound of the fuel, is therefore about 
1.6 times the amount theoretically required. 

The weight of water evaporated from and at 212 deg. 
Fahr. per square foot of total heating surface was 9.90 lb. 

r hour. 

Pethe ave rate of transmission of heat through the 
material of the boiler was 9560 thermal units per square 
foot of total heating surface per hour. ; 

Fuel Consumption.—The total fuel burnt was equivalent 
to 7380 Ib. per hour, This would amount to a gross con: 
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sumption of 2.48 lb. of total fuel per indicated horse- used per hour by the main engines and the three auxiliary 
power of the main engines per hour; but assuming that engines, which were at work throughout the trial, was 
6.57 per cent. of the total amount was consumed in 66,180 Ib. _ This would amount to 22.23 lb. of gross feed 
making steam for the three auxiliary engines, as already | water per indicated horse-power of the main engines per 
explained, this would reduce the net consumption of fuel hour; but, as was shown in our earlier paragraph 
on behalf of the main engines alone to 6900 lb. per hour, | 6.57 per cent. or 4350 lb. per hour of the total feed 
or 2.32 lb. per indicated horse-power per hour, which is | water was argos used by the three auxiliary engines, 
equivalent to 2.30 lb. of carbon value per indicated horse- so that the net feed water ured by the main engines alone 
power per hour. would be 61,830 lb. per hour, which is equivalent to 

Engine Efficiencies.—The total indicated horse-power of 20.77 lb. of net feed water per indicated horse-power per 
the main engines was 2977 ; and the total gross feed water hour. The total actual heat received by the gross feed 


water per minute was 1,169,000 thermal units, which is 
66.1 per cent. of the whole heat of combustion. Similarly 
the actual heat received by the net feed water used by the 
main engines would be 93.43 per cent. of this amount, or 
1,092,000 thermal units per minute. The absolute engine 
efficiency of the main engines alone, or ratio of the heat 
turned into work by them to the heat given to the net 
feed water, was 11.7 per cent. 

Total Efficiency.—The combined efficiency of the boilers 
and engines, or ratio of the heat turned into work to the 
total heat of combustion of the fuel, allowing for the 
6.57 per cent. of the feed water which was consumed by 
the three auxiliary engines, was 0.661 by 0.117, which is 
equivalent to 7.7 per cent. 

Steam from Indicator Diagrams.—The following are 
the results of measurements made upon the indicator 
diagrams taken, to ascertain the proportion of steam 
accounted for by them: The actual weight of net feed 
2a by the main engines per revolution was 


| 


| 88 |&8 g&ss 
Proportion of Steam accounted) 22 | $3 _ S82 $ 
for by Indicator Diagrams. | SO | 3 z 3 255 
50 ® 4 
a | foe gaod 
Steam present in high-pressure} lb. | per cnt.| per cnt. 
qonne after cut-off, when | 
the pressure was 81.2 lb. per | 
square inch above the atmo- 
sphere id ia ...| 22.57 | 80.6 19.4 
Steam present in low-pressure 
cylinder near end of expan. 
sion, when the pressure was 
0.8 lb, per square inch belo | 
the atmosphere tai ...| 20.29 | 72.5 27.5 














Speed of Vessel. —The following extract froma the ship’s 
log has been kindly furnished by M. Lecointe : 











| 
Distance 
Time. Observations. -— 
| Chart. 
om. 8, | nautical 
1891, | miles 
7.30 a.m, Left Ostend Harbour ad eal 0 
10. »> | Passed Nord-Hinder Light-vessel..... 26 
12.14p.m.) ,,  Outer-Gabbard +“ 2 57 
(speed reduced for 14 minutes) 
2.20 ,, Passed Corton Light-vessel __... 90 
4.18 ,, | Repassed Outer-Gabbard Light- 
vessel ... sid ae ade «| 125 
6.4 ,, | Repassed Nord-Hinder Light-vessel 156 
7.37 ,, | Returned to Ostend Harbour js}, Oe 





The mean speed between the times passing Nord- 





Hinder light-vessel on the outward journey and arriving 
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COMPARATIVE RESULTS OF THE TRIALS OF FIVE SCREW STEAMERS ‘“ METEOR,” ‘FUSI YAMA,” “COLCHESTER,” 


“TARTAR,” “IONA;’ AND ONE PADDLE STRAMER ‘“ VILLE DE DOUVRES.” 


1 | Name of Vessel .. i bis oe i. ~ ie Vem.” 
| — a 
Laer 1888. 1388. | 1889 
2 | Date of trial Pte i at as on > ie ‘ Jnne 24 Nov. 14.and 15) November 9 
3 | Duration of trial .. .. hours 17.15 13.95 10.88 
| . Tripl C wands Twin i 
4 | Type ofengines .. # 7 : riple ‘ompou 1 compound 
5 | Cylinder diameter, high-pressure in, J 29.37 N 27.35 | (two) N 30 
6 a = intermediate = J 44.03 ws - 
7 ”» ” low-pressure - J 70.12 N 50.3 | (two) N57 
8 | Stroke, length ' “ ne 5 47.94 33 36 
9 | Boilers, number of main boilers BE 2 oan | 2 
10 » single-ended or double-ended double single double 
ll Furnaces, total number.. ae ar x me 12 3 2 
12 | Heating surface, total .. -. square feet 6648 2257 5820 
13 Pi » tubes .. : sa 5760 1689 4770 
14 Grate area .. oe . oe She 208 52 220 
15 Total heating surface to grate area .. ratio 32.0 43.4 26.5 
16 | Tube surface to grate area... = se 27.7 32.5 21.7 
17 Grate area to flue area through tubes ae .: 4.0 5.5 
18 » =) ~~ area through funnel He 5.0 3.2 4.8 
Mein Pressures, | 
19 | Mean boiler pressure above atmosphere... as as as Ib. pergq.in.; 145.2 £6.84 oe 
20 | ,, admission pressure, high-pressure cylinder, above atmosphere Pe | 134.4 50.3 59.4 ; 
. | ‘ 74 { 4665 } 
21 »» effective pressure, high-pressure cylinder .. ma 58.46 30.7 45 07 
F ( ) 
22 ‘i Pe intermediate ee a - ae a 
23 > - > lo v-pressure ten = “e * 12.38 10.87 12.42 5 
st | ln ” ” total reduced to low-pressure cylinder .” 29.9 19.9 ; me 
25 » exhaust ,, low-pressure cylinder, below atmosphere = | 11.6 109 } 10.5 t 
26 »» vacuum in condenser below atmosphere ra 12.17 12 48 —- 
27 | Revolutions per minute, mcan . 71.78 55.59 { 87.1 ; | 
‘ ° 10.71 
28 Piston constant, high-pressure cylinder = H.P. 11.31 5.26 { 10.84 } 
i i 26.00 ae = 
20 af intermediate o = _e ie ‘ i 
80 > low pressure Po Pa 66.65 . i 40.06 
, 490.3) 
i Indicated horse-power, high-pressure cylinder €62 168 2 { 457.9 
82 Re ms intermediate - ‘eo e a ni i. - a. 
83 ” °° low-pressure am “4 825 3. 499.3 
1,025 
384 re + m an total ee 1994 | $71.3 { 957.2 ; 
35 Fuel burnt per minute .. os oe Ib (6.75 16.45 95.7 
36 a hour os * a ac ” 4005 987 5,742 
37 es squ ‘re foot of grate area per hour . s6 ” 19.25 | 18.98 26.1 
88 in cae »» total heating surface per hour se 0.602 | 0.437 0.987 
39 - indicated horse-power per hour ” 2.01 | 2.66 2.90 
40 | Carbon value of 1 Ib. of fuel as used .. on Fr ae es = 0.878 0.978 0.913 
4l ~ equivalent per indicated horse-power per hour .. si ‘is “i 1.76 2.33 2.65 
42 Feed water per minute .. ” 497.7 _131 717 
43 * », hour ne a6 i a i A ee ite < nS 29,860 7860 43,020 
44 oo »» Square foot of total heating surface per hour .. ote a - 4.49 3.48 7.39 
45 » », pound of fuel.. iy ae a bs ‘i me - | 7.46 7.96 7.49 
46 pat po . from and at 212 deg. Fahr. ks os a - 821 8.87 8.53 
47 ee ~ », Carbon value from and at 212 deg. Fahr. .. se ne 9.62 10.10 9.34 
48 mn »» indicated horse-power per hour .. oe ss te 14.98 21.17 21.73 
49 | Calorific value of 1 Ib. of fuel as used ws thermal units 12.770 12.760 18,2£0 
50 Percentage of line 49 taken up by feed water per cent. 62.0 | 67.2 62.0 
61 *” ” carried away by furnace gases oe ” 21.9 23 5 28.0 
62 si » __ lost by imperfect combustion — os ” 3.6 | 0.0 1.3 
53 a * used in evaporating moisture in coal .. ae me 1.2 0.9 0.4 
54 a ne unaccounted foe WA an eth ae mm 11.3 | 8.4 8.3 
56 | Heat taken up by feed water per minute thermal uuits — 28,600 | 141,100 788,700 
63 », turned into work per minute .. ee ee . eis < * 85,240 | 15,870 | 84,630 
67 », taken up by feed water per indicated horse-power per minute “ 265.6 | 380.0 398.4 
it} Efficiency of boiler (line 50)... oe . per cent. 62.0 67.2 62.0 
69 * engine (line 56+line 55) Re i us, os a ” 16.1 11.2 10.7 
60 << a and boiler combined (line 58 x line 59)... ee fee 10.9 7.6 6.6 
61 Mean velocity of steam through water surface in boilers per minute oe fee! ss 6 28 8.60 
62 Space occupied by boilers per indicated horse-power .. 9 -.» cubic feet 2.72 4.53 | 2 62 
63 Weight of engines, boilers, &c., with water per indicated horse-power +. ton 0.20 0.27 0.20 
64 | Clearance volume, high-pressure cylind:r .. an ate ‘“s per cent. 12.4 8.5 two) 9.39 
65 ” ” intermed ate a 9.3 in é 
66 ‘al - low-pressure ” os a 8.02 5.0 (two) 6.23 
67 9 surface, high-pressure __,, +. square feet se 17.3 two) 22.6 
€8 ie ie intermediate Pe ‘ ce mS Be 
69 > » low-pressure ” » se 42.5 (two) 56.9 
70 Speed of vessel, mean, during trial .. a knots, 14.6 7" 14.4 
71 Mean temperature of outer air : deg. Fahr.| *% 55 55 
72 ” ” chimney gases . ” 791 578 835 
73 ” ” feed water ” 163 129.5 113 
74 - ~ boiler cteam. ie | 863 304 824 
75 nn a circulaving water és ae oe i. i eee ae 
76 os oe discharge o° ee ee. es “ 





in Ostend Harbour, which includes nearly the whole of | 
the trial, was therefore 17.1 knots, The mean speed over | 
the trial, excluding the passage from Outer-Gabbard 
light-vessel to Corton light-vessel, during which the four- 
teen minutes of slowing down occurred, was 17.5 knots. 
There is added to this report the Table above, showin 
the leading results of the trial of the Ville de Douvres, an 
beside these are placed the corresponding figures for the 
six trials which have been reported on previously, namely, 
those of the Meteor, F.si Yama, Colchester, Tartar, 
Tona, and the subsequent trial of the Iona carried out by 
the chief engineer of the vessel. There is also added an 
appendix giving a list of the members of this Institution | 
and others who took part in the trial of the Ville de| 
Douvres. 
APPENDIX. 


Staff of Observers. 

Members of the Institution are marked witii an asterisk. | 

One watch was taken by Mr. H. R. J. Burstall,* along | 

with Mr. Bryan Donkin, Jun.,* Professor T. Hudson | 
Beare, and Messrs. A. G. Ashcroft, W. Defries,* P. T. 


* Allowing forthe three auxiliary engines, as on pages 19 and 20. 





. i «-| “* Meteor.” 


‘“Fusi «Colchester. ”| 











t Proceedings, 1890, page 233. 
J. Estler, H. F, Friedrichs, L. A. Legros,* and H. A. 
Page. The other watch was taken by Professor Ken- | 
nedy,* along with Professor D. 8S. Capper,* and Messrs. 
H. F. W. Burstall, J. T. Ewen, 8. Bt B. Hebb, C. E. | 
Stromeyer, A. G. Way, R. C. B. Willis, and R. H. | 
Willis. Mr. C. J. Wilson collected the gas samples 
throughout the whole of the trial. M. Kraft, ingénieur- | 
en-chef, M. Ortmans, and M. Nolet, of the Société 
Cockerill, and Professor Boulvin, of Ghent University, 
were on board the vessel during the trial, and the Com- 
mittee are greatly indebted to them, as well as to M. 
Lecointe, ingénieur de premitre classe, and to M. Pierard, 


| ingénieur de troisitme classe, of the Belgian Service du 


Génie Maritime, and to M. Davin, Mécanicien-chef of 


|the Ville de Douvres, and his staff, for the valuable 


assistance they rendered towards the successful carrying | 
out of the trial. The Committee have also to express their | 
thanks to M. le Commandant Romyn, of the Ville de | 
Douvres, and his officers, for their kindness and courtesy | 
throughout the whole of the operations. 

The thanks of the Committee are also due to the chair- | 
man and directors of the London, Chatham, and Dover 











” “‘Tona ” a Iona” (Chief ** Ville de 
| “Tartar. (Committee). | Engineer). Douvres.” 
1889 1890 1890 1891 
November 27 | July 13 and 14 August 15 September 8 
10.08 16 10.88 9 
Triple Triple Triple | = a 
N 26.03 J 21.88 J 21.88 N 50.12 
J 42.03 N 34.02 N 34.02 
J 68.95 N 56.95 N 56.95 N 97.12 
42 39 39 72 
2 2 4 
double single tingle single 
8 4 12 
5226 3160 3160 7340 
4366 2590 2590 6280 
161 42 42 236 
32.5 75.2 752 3L.1 
27.1 61.7 61.7 26 6 
45 2.3 2.3 6.7 
4.2 1.4 1.4 5.5 
143.6 165.0 162.0 105.8 
121.4 142.5 147.8 89.2 
36 89 46.C5 47.33 55.49 
20.07 20.44 20.21 
7.18 7.16 7.96 15.54 
198 21.13 | 21.95 30.17 
10.5 12.74 12.8 H 8.78 
| 129 13.88 13.76 10.12 
| 70.0 61.1 63.9 36.82 
7.73 4.41 | 461 25.99 
20.42 10.82 11.32 
55.27 20.54 31.93 98.56 
| 
283.7 205.6 221.0 1444 
408.5 221.2 231.7 
395.2 218.6 | 255 0 1533 
1087.4 645.4 | 70°.7 2977 
20 15.7 16.3 123 
1920 942 | 978 7380 
11.93 22.4 233 31.3 
0.367 0.208 | 0.310 1.01 
1.77 1460 138 | { oo 
1.031 1.02 | < H 0.99 
5) ‘ 2.46 
1.82 1.49 | i 2 30" 
359.4 143.6 | 1,103 
21,564 8616 | 66,180 
4.13 2.73 9.02 
(11.23]t 9.15 | 8.97 
[13.06;+ 10.63 9.84 
[12.67] 10.42 ae 9.94 
: 22.23* 
[19.83}t 13.35 es { saat 
14,995 14,830 ~ 14,390 
Be 69.2 MA | 66.1 
22.1 16.2 Ss 26.8 
0.0 0.0 a 0.0 
0.0 0.0 me 0.0 
* 146 a el 
| 1,169,000 
| [403,600]t 161,100 i 1092000" 
46,490 27,590 30,250 127,300 
°: ( 392.7 
| (371.2:+ 249.6 i i 368.8" 
| es 69,2 on 66.1 
| {11.5)t 17.1 a 1L.7* 
9.7 11.8 | is 7.7 
3.43 1.61 a 8.61 
4.33 4.15 | 4.15 2.09 
0.27 0.31 | 0.31 0.12 
14.51 12.41 12.41 15.0 
9.25 10.11 10.11 
| 5.10 7.64 7.64 12.0 
25.4 12.75 | 12.75 84.73 
| 40.1 29.14 | 29.14 
79.6 49.5 49.5 211.46 
: 8.6 9.0 17.1 
| 55 62 91 64 
| 477 452 - 910 
101 106 157 158 
| 362 373 871 842 
aR 55.8 786 61.7 
ie 75.5 94.4 85.0 





4 








J=Jacketed. N=Not jacketed. 


Railway, for their kindness in providing the whole of the 
staff of observers with free passes from London to Dover 
and back, for the purpose of conducting the trial ; and to 


_M. Allo, Directeur-Général de la Marine, for kindly 


arranging on behalf of the Belgian Government, the con- 
veyance of the staff between Dover and Ostend. 





A ProJecteD ScanpinaviaN Exurprtion 1x 1895.— 
Voices are being raised in favour of a Scandinavian 
exhibition being held in the Norwegian capital in 1895. 
It is argued that it should now be Norway’s turn to hold 
an exhibition, and that the State and Corporation ought 
to vote similar sums as at the Copenhagen Exhibition 
in 1888, A suitable position has been found on the 
Ladegaardsiien, where there is plenty of room and very 
pretty surroundings. At that time the tramway will, no 
doubt, have been carried as far as Skarpsuo, and by a 
steam ferry, temporary bridges, and smaller steamers, the 
requisite means of communication could, no doubt, be 
arranged. 
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LOSS OF SPEED IN SHALLOW WATER. 
To THE Eprror or ENGINEERING. 

S1r,—Before seeing Mr. Wadagaki’s last letter, and 
without possessing Professor Rankine’s ‘‘ Miscellaneous 
Scientific Papers,” I had come to a conclusion very 
similar to the one now propounded by Mr. Wadagaki in 
explanation of the loss of speed which vessels experience 
in shallow water, and had written you a letter on the sub- 
ject from which I now make extracts. ‘‘The word viscosity 
can scarcely be applied to water, a liquid peculiar for its 
deficiency in tenacity ; and the ‘deflection of a column 
of water’ of considerable length appears as wild an idea 
as a whirlwind in a massof granite.” ‘‘ Professor Tyndal 
has proved ice to be viscous, but the particles of unfrozen 
water are so extremely deficient in mutual adhesion that 
any action approaching the one suggested by your corre- 
spondent (in his first letter) must be impossible even for a 
few inches. . .” 

‘* A simpler explanation is forthcoming;” ‘‘a river. . . 
passes quickly, but with much resistance over the 
shallows, slowly and with much less resistance through 
the deep pools.” ‘‘ A vessel of given weight displaces a 
given amount of water which flows away from her sur- 
face as the fore body advances and flows in again as the 
after body advances.” ‘‘The greater the resistances to 
these outward and inward flows, the less the speed for a 
given driving force.” ‘*In deep water these flow resist- 
ances are minima, and, a3 the water decreases in depth, 
so the resistances in flow increase and the speed de- 
creases.” 

“In very shallow water” (for the ship) “‘ the displace- 
ment flow out at speed becomes greater than the neigh- 
bouring waters can accommodate, and a heavy bow wave, 
producing a V wave in plan, rolls away for miles.” ‘‘ This 
great wave, of course, stops’ (impedes) ‘‘the ship again, 
and for a similar reason the displacement flow inwards is 
rapid and turbulent in shallow water, producing large 
transverse waves in the wake of the ship and stopping” 
(impeding) ‘‘ her, because waves cannot be made except 
by expenditure of energy.” 

‘* It may almost be said to be a wave-making problem. 
Thus, in towing a dinghy any experienced fisherman can 
tell at once if he be running into shallow water by notic- 
ing the waves she makes.” 

Yours truly, 
J. T. BucKNILL. 





HAMILTON DOCK, MALTA. 
To THE EpiToR or ENGINEERING. 
Sir,—With reference to the description and illustra- 
tions of the new Hamilton Dock given in ENGINEERING 
of the 6th inst., will you kindly permit me to say that the 
credit of the design of the dock is really due, not to me, 
but to Mr. E. Woodhead, Assistant-Director of Works 
at the Admiralty? 
I have the honour to be, Sir, 
Your very obedient servant, 
Prrcy Situ, 
(late Director of Works at the 
Admiralty). 
Bournemouth, May 9, 1892. 





THE ‘*BRITANNIA” AND THE ‘“ORMUZ.” 
To THE EDITOR OF ENGINEERING. 

S1r,—With reference to the comparison between the 
Britannia and the Ormuz, which appeared on page 568 of 
your last issue, I shall be glad if you will allow me to 

int out that your statement that the ‘‘ Britannia’s per- 
ormance is not equal to that of the Ormuz’s” is very mis- 
leading, not to say incorrect. 

There is one important point which has been overlooked. 
The mail per Ormuz was only shipped by the Ormuz at 
Suez, from which port she ran vid Aden dirct to King 
George’s Sound, whereas the Britannia conveyed the mails 
herself from Brindisi through the Suez Canal and vid 
Colombo. 

Calling at Colombo implies a distance over 200 miles 
further than the direct route taken by the Ormuz, not to 
mention the delay at Colombo. There is no doubt that 
the mail by the Ormuz was landed in Australia in the 
shortest time from London, but you will agree with me 
that it does not, under the circumstances, imply that the 
Ormuz herself steamed better than the Britannia. 

The Britannia undoubtedly has the record for any mail 
conveyed from London to Australia through the Suez 
— which route was adopted for the English mails in 


Iam, Sir, yours obediently, 


May 10, 1892. FAIRpPLAyY. 





ATLANTIC LINER PERFORMANCES. 

To THE Eprtor OF ENGINEERING. 
_ Sir,—It is with much interest I notice in your last 
issue the splendid performances of the Inman liners City 
of Paris and City of New York, the former making the 
western by me x of 2863 nautical miles between Queens- 
town and Sandy Hook in 5 days 21 hours 14 minutes, 
while the latter accomplished the eastern e at same 
time between the same places in 5 days 23 hours 16 
minutes, both being remarkably fast runs for the long 
distance voyage. 

The previous westward run of the City of Paris was 
accomplished in 5 days 22 hours 3 minutes on a distance 
of 2864 nautical miles. 

Comparing these performances of the City of Paris with 
the phenomenal run in August last of the Teutonic of 
5 days 16 hours 31 minutes on the shorter passage of 2777 
railes, it will befound that the City of Paris, on the average 
speed of her last voyage, would have performed the same 
mileage as the Teutonic in 5 days 16 hours 59 45 minutes, 








and at the average speed of her previous voyage in 5 days 
17 hours 44 minutes. 

No other Atlantic steamer has made two consecutive 
voyages in the same direction at so great an average speed 
as has now been done by the City of Paris. 

These performances appear as if Mr. Howden’s predic- 
tion, stated in your journal last year, that the City of 
Paris would in due time with his forced draught prove 
herself the fastest of the present Atlantic steamers, was 
being realised. Having had considerable experience of 
his system and knowledge of this steamer, I have no hesi- 
tation in saying that his aims would have been realised 
before now but for the drawback of the cumbersome 
erections, required for the previous system, being left in 
the stokeholds for the purpose of strengthening the bulk- 
heads. These erections crowd the stokeholds and make 
the firing much more difficult than _—, 

As theenginesare now working at a higher power than 
formerly it is evident that a much higher efficiency per 
square foot of firegrate is being obtained with this system, 
as the obstructions in the stokeholds, together with the 
large reduction in area of firegrate necessary to make the 
furnaces workable, in the now reduced stokehold space 
require at least 25 per cent, more efficiency than formerly 
to give the same power. : 

The City of New York is also now showing an im- 

rovement on her previous records. I understand she has 

ately received the benefit of some of Mr. Howden’s im- 
provements in forced draught working. 
Yours faithfully, 
AVIS. 


FORMULA FOR LONG COLUMNS. 
To THE Epitor or ENGINEERING. 

S1r,—In reviewing ‘* Notes of Building Construction,” 
you speak of certain simple formule for long columns 
used in America. I have not met with these formule 
yet, but should be much obliged if you would tell me 
where I can find them. I should be interested to know 
if you observed a mistake in vol. iv. of the book in 
question. 

Appendix XX., page 323, diagram. In the fourth 
paragraph on page 324 we have, ‘draw horizontal lines 
intersecting the verticals 1, 2, 3,” &c. I am rather a 
junior member of the profession, and hesitate to see mis- 
takes in other people’s work of this kind, but it seems to 
me that these lines should be drawn parallel to a line con- 
necting X Z, and not horizontal, as the depths or ordi- 
nates of the final funicular polygon must be proportional 
to the ordinates of the sther 2, ¢.c., one on the base or 
closing line J V, and the other on the base Jv, and that 
if the final polygon is drawn as described, it could not be 
developed from the original luad line by any possible 
position of the pole T or M. As this falls within my 
work, and I employ it in the way that I describe by using 
the line X Zas the base of the A.X x Z, &c., of the corre- 
sponding polygon. I should be glad of your corroborat- 
ing evidence, and if I am right, perhaps it would be a 
kindness if you were to point out the mistake to the 
publishers. The alteration does not, I think, affect the 
utility of the construction. I should be glad to hear 
more of the long column formule either through your 
columns or by post. Yours or, 





(The formule referred to are of the general type. 


Permissible stress = constant —k - ..- length Es 
radius of gyration 
and are applicable to bridge compression members of 
ordinary proportions in which the length does not exceed 
forty-five times the least transverse dimension of the 
member. 

In the case of the Thames River Bridge which was built 
of steel, the compression members were designed in accord- 
ance with the formula 


Stress = (10,000 - 60 x) (2 + min. are) pin ends 





max. stress 


l min. stress\ , ia 
=(10,000—40 4 (a + max. strece) 8€ nniec 


For timber posts with flat ends the following has been 
proposed by Mr. J. B. Stanwood : 


Stress = 1000-10 ‘ : 


where J = length and d = diameter of post. The Thames 
River Bridge, we may add, wasa large structure and in- 
cluded a swing span 503 ft. long. The steel used had a 
tensile strength of about 68,000]b. The article in the 
appendix is obviously in error in the way mentioned, 
and we have no doubt the publishers and author will be 
glad of the correction.—Ep. E.] 





LAUNCHES AND TRIAL TRIPS. 

Anout three years since the General Steam Navigation 
Company added to their fleet the Seamew, a steamer of 
2500 tons capacity. She was one of the first ships of her 
dimensions fitted with triple-expansion engines to de- 
velop the high power of 3550 horses. Her boilers were of 
a modified type, which was then being introduced into 
vessels of large engine power—viz., double-ended with a 
large common combustion chamber. These boilers, how- 
ever, soon began to develop defects, not only in the 
Seamew, but in other vessels where they had been adopted. 
They therefore had to be altered, and after various 
amendments had been tried and had failed, a radical 
change was made. The necessary alterations having 
recently been completed in the vessel under notice, she 
made what was her first real trial trip on Saturday last. 
The Seamew is 260 ft. long, with a m of 36 ft. 7 in. 
and a hold depth of 17 ft. 3in. Her triple-expansion 





engines have cylinders 33 in., 50in., and 76 in. in dia- 
meter respectively, with a stroke of 45in. She was 
built and engined by Palmer’s Shipbuilding Company, of 
Jarrow-on-Tyne, and is intended for the Scotch trade. 
She is to run between London and Edinburgh—Granton 
Pier—and is intended to do the passage in 27 hours. 
The vessel steamed down to the Admiralty measured 
mile, Maplin Sands, where the run was made. It was dead 
low water, so that it was only necessary to make one run. 
The time occupied in the run was 3 minutes 47 seconds, 
giving a speed of 15.859 knots. Her steam pressure was 
150 lb., her vacuum 25 in., and her revolutions 88 per 
minute, ber engines indicating 3600 horse-power. The 
results are very satisfactory, and the ship may be con- 
sidered to be one of the best and fastest of her class. 





H.M.S. Intrepid, the second of the sheathed cruisers 
built by the London and Glasgow Shipbuilding and En- 
gineering Company, completed her natural draught trials 
most successfully off Portsmouth last week. The maxi- 
mum indicated horse-power was 7819, the mean of eight 
hours 7334, and the speed 184 knots. 





The new steamer Vertigern, recently launched by 
Messrs. Archibald M‘Millan and Son (Limited), Dum- 
barton, went on her trial trip on Friday the 6th inst. 
The engines, which have been constructed by Messrs. 
Denny and Co., Dumbarton, are on the triple-expansion 
principle, with cylinders 234 in., 39in., and 62in. in dia- 
meter by 48 in. stroke. Steam is supplied at a pressure 
of 1701b. per square inch from two large single-ended 
boilers. ‘The trials on the measured mile showed that a 
speed of nearly 12 knots had been attained, which is con- 
siderably in excess of that anticipated. 





A small steel screw launch, built by Messrs. Ritchie, 
Graham, and Milne, Govan, and propelled by one of 
Priestman’s marine oil engines, was tried successfully on 
the Clyde on Friday the 6th inst. The little vessel, 
which has been built to the order of Messrs. Campbell 
and Calderwood, Paisley, is 30 ft. long and 6 ft. beam. 
Her engines are 5 horse-power, and run at a speed of 
about 280 revolutions a minute. 


The new paddle steamer Princess May, built and 
engined by Messrs. Denny, of Dumbarton, for the Port- 
Patrick and Wigtonshire Railways Joint Committee, 
went on her speed trials on Wednesday 4th inst. The 
steamer, which is a sister vessel to the Princess Victoria, 
is for the same service, between Stranraer and Larne. 
She is 280 ft. by 35 ft. 6in. by 22 ft. to promenade deck, 
the gross ymin being fully 1000 tons. Besides accom- 
modation for a large nuiaber of passengers she can carry 
700 head of catile in her forehold and ’tween decks. She 
has lower, main, poop, bridge, and forecastle decks. 
There are two wells, one foreward and one aft, for the 
cattle hatches, the plating all round being carried up to 
the level of the promenade deck. There are two trim- 
ming tanks for the adjustment of draught. The engines 
are of the compound surface condensing type ; but as we 
illustrated those of the sister vessel built by Messrs. 
Denny, and as there is no change in design, it is only 
necessary here to refer our readers to our previous article 
— ENGINEERING, vol. li., pages 39-42. Steam is supplied 
from four ordinary marine type return-tube boilers, 
forced draught being provided by four of Brotherhood’s 
three cylinder engines driving fans. The speed on the 
——— mile was over 20 knots, the guarantee being 

nots, 





The s.s. Manica had her trial trip in Hartlepool Bay 
on the 8th inst. She is a sister ship to the s.s. Mashona- 
Her owners are the British and Colonial Steam Naviga. 
tion Company, Limited, and she has been built by 
Messrs. Wm. Gray and Co., Limited, and engined at 
their Central Engine Works. Her dimensions are: 
Length over all, 321 ft.; breadth, 41 ft.; depth, 27 ft. 
6in. The cylinders of the engines are 24 in., 38 in., and 
64 in. by 42in. stroke, with two unusually large steel 
boilers. She is also fitt‘d with Mudd’s patent evaporator. 
After the usual adjustment of compasses a trial of the 
machinery was made with perfectly satisfactory results, 
but as the steamer was required to arrive at Amsterdam 
at the earliest possible hour, owing to thes s. Zulu of the 
same line having been in collision, only a brief run was 
made. Messrs. W. Gray and Co. only received orders to 
prepare the vessel for sea on Friday afternoon (to take the 
place of the Zulu) instead of a fortnight hence. 


On Thursday, the 5th inst., the s.s. Spray, lately 
launched by Messrs. Cumming and Ellis, shipbuilders 
and engineers, Inverkeithing, for Messrs. Ward and Tup- 
man, shipowners, Leith, sailed down the Forth on her 
trial trip. The speed trials were run between the Inch- 
keith and Oxcar Lights; unfortunately an easterly gale 
sprung up during the trial, and with the heavy sea run- 
ning the possibility of the vessel attaining the guaranteed 
speed of nine knots was put out of the question, never- 
theless so closely was this speed approximated during the 
course cf three runs between the lights, that the owners 
unreservedly accepted the results as being fully up to the 
conditions specified, and expressed themselves as satisfied 
with the vessel in all respects. The trials were run with 
a full deadweight cargo aboard and with the vessel ready 
to proceed to sea. The machinery, which was constructed 
by Messrs. J. Cran and Company, engineers, Leith, gave 
every satisfaction. The Spray, which is the first vessel 
turned out of their yard at Inverkeithing by the builders, 
is of the following moulded dimensions: 92 ft. by 19 ft. 
by 9 ft. 3in.. The machinery is of the compound surface 
condensing type, having cylinders 14in. and 28 in. by 
7 a steel return-tube boiler working at a pressure 
of 100 lb. 
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Re THE “\ INDIAN ENGINEER.” 


IMPORTANT NOTICE. 
1891. E. No. 1428. 
IN THE HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Mr. JUSTICE NORTH. 


Mr. Brat Friday, the 4th day of December, 1891, 
Regr. be 
‘ ENGINEERING,” L1p., 
Fo. 98. Plaintiffs. 
W. H. BOYD, 
Defendant. 


Upon Motion for an Injunction this day made 
unto this Court by Counsel for the Plaintiffs and 
upon hearing Counsel for the Defendant and upon 
reading the Writ of Summons issued in this action on the 25th 
November, 1891, an Affidavit of James DennineTON an Affidavit of 
JouN Dyzr and an Affidavit of ALEXANDER THoMAs HOLLINGSWORTH 
all filed the 27th November, 1891, and the several Exhibits therein 
referred to and the Plaintiffs and Defendant by their 
Counsel consenting to the following order and the 
Plaintiffs by their Counsel not insisting on any enquiry as to 
damages caused by the Defendant’s Circular and the De- 
fendant by his Counsel expressing his regret for 
the erroneous Statements therein contained and 
consenting that this Order shall be advertised 
without further comment in the Plaintiff's Newspaper “‘ ENGI- 
NEERING” and also undertaking that he the Defendant will 
not either by himself his servants travellers and 
representatives issue or distribute in England or 
permit to be issued or distributed in England a 
Circular addressed “To Advertisers 
Eastern Trade” and containing a statement in the inde 
following ‘‘The whole of the Engineering Journals printed and 
published in England have not a combined weekly circulation of 
sixty copies in India so that it will at once be seen that for 
advertising purposes in the East they are practically valueless” 
or any other Circular or Advertisement containing 
any UNTRUE statements as to the circulation of 
the Newspaper called “ENGINEERING” the property 
of the Plaintiff Company or otherwise slander or libel 
the Plaintiff Company in their Trade. This Court doth 
not think fit to make any Order upon the said Motion except 
that the Defendant W. H. Boyd do pay to the Plain- 
tiffs “ENGINEERING,” Ltd., their Costs of this 
Action as between Solicitor and Client such Costs to 
be taxed by the Taxing Master C. B. 











NOTICES OF MEETINGS. 


Tue INSTITUTION OF Civil BNGINEERS.—Ordinary meeting, Tues- 
day, May 17th, at8 p.m. Paper to be further discussed: ‘‘ The 
Distribution and Measurement of Illumination,” by Mr. A. P. 
Trotter, B.A , Assoc. M. Inst. C.E.—Paper to be read, = 
mitting : “The Measurement of High Temperatures,” > bes. \ 
fessor W. C. Roberts-Austen, C.B., F.R.S.—Students’ viet and 
annual dinner, Friday, May 13th, to Woolwich Arsenal, the Works 
of the London Electric Supply ‘Corporation, Deptford, and the 
Tower Bridge. Leave Charing Cross at 9.40 a.m. Annual dinner 
at the Holborn Restaurant at 7.30. 

Roya MereorowoaicaL Society.—Wednesday, the 18th instant, 
at 25, Great George-street, Westminster, at 7 p.m., the following 
papers will be read: ‘‘ Results of a Comparison of Richard Anémo- 
Cinémographe with the Standard Beckley Anemograph at the 
Kew Observatory, ” by Mr. G. M. Whipple, B.Sc., F.R. Met. Soc. 
‘*Rain Drops,” by Mr. E. J. Lowe, F.R.S., F.R. Met. Soc. 
* Levels of the River Vaal at Kimberley, South ae with 
Remarks on the Rainfall of the Watershed,” by W. B. Tripp, 
M. Inst. C.E., F.R. Met. Soc. 

Society OF Arts. —Monday, May 16th, at8p.m. Cantor Lectures. 
“ Recent Bacteriological and Chemical Research in Connection 
with the Fermentation Industries,” by Mr. Percy F. Frankland, 
Ph.D., B.Sc., F.R.8.—Tuesday, May 17th, at 8p.m. Ap lied 
Art Section. “* Mud, a Material for Architecture in Persia a the 
East,” by Mr. William Simpson, R.I. General Robert Maclagan 
will preside. —Wednesday, May 18th, at 8 p.m. Ordinary Meet- 
ing. ‘‘Colour Blindness,” by Captain W. de W. Abney, C.B., 
F.R.S. Mr. R. Brudenell Carter, F.R.C.S., will preside. —Thurs- 
day, May 19th, at 4.30 p.m. Indian Section. “The Administration 
of the Imperial Census of 1891 in India,” by Mr. Jervoise Athel- 
stane Baines, I C.S., Chief Census Commissioner for India, Sir 
Charles Bernard, K.0.8.1. » Will preside. 

CLEVELAND INSTITUTION oF ENGINEERS.—Monday evening, May 
23rd, at 7.30 p.m. precisely, in the hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough. Business: 
1. Paper on “ The Draining of the Cleveland Mines,” by Mr. A. 
L. Steavenson, Durham. 2. Discussion on the above, along with 
adjourned discussion on Draining Mines, being papers read on 
February 22nd, by Mr. Henry Davey, M.1.C.E., Westminster. 
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LABOUR LEGISLATION IN FRANCE. 


Laws regulating labour in France are much older 
than those in the Netherlands to which reference 
was made in ENGINEERING in the issue of April 22, 
but they are of modern date as compared with those 
in force in the United Kingdom. The law which 
limits the working hours to twelve per day was 
5 | passed on September 9, 1848, which declared that 
a day’s work in all manufactories and works shall 
not exceed twelve hours of effective labour, irre- 
spective of interruptions and rest. As there is no 
legal weekly day of rest in France, the distinction 
between Sundays and weekdays being abolished by 
statute, the limitation meant 84 hours’ work per 





week, or seven days of twelve hours each. That 
law was not retrospective, it did not affect esta- 
blishments in which the hours had already been re- 
duced to that limit, and it was passed subject to 
any limitation of its provisions at any subsequent 
date. No exceptions were, however, made until 
the year 1851, when, under a decree promulgated 
on May 17, the limit of twelve hours was permitted 
to be exceeded i in numerous industries, s0 numerous 
as practically to destroy the beneficial effects of the 
statute. The twelve hours might be exceeded in 
employment at furnaces, stoves, drying places, and 
at boilers for boiling stuffs; at steam engines, 
lighting fires before the opening of works; at 
smelting, refining, tinning, or galvanising metals ; 
at making projectiles for war purposes ; cleaning 
machinery ; heating soap works ; milling corn or 
other grain ; at all printing; at the making or 
drying of glue; at sponging or shrinking stuffs ; at 
watchmen’s duty; at repairs of boilers, motors, 
plant, or building works in cases of accident, and 
for one hour extra, dye works, bleaching works, and 
manufactures of open woollen stuffs, and two hours 
extra atchemical works, sugar factoriesand refineries, 
and for 120 days in each year to certain textile 
branches of trade. The result of all these exceptions 
was that the Act of 1848 became, and remained, a 
dead letter. Practically it so remained for the next 
an | twenty years before any attempt was made to amend 
the law. In the year 1879 two proposals were laid 
before the Chamber of Deputies for reducing the 
day to ten hours. Those proposals were referred 
to a committee. After being under discussion in 
full houses for four days an amendment was carried 
to fix the time at eleven hours, and confine the 
operation of the Act to adult males. In this form 
they were sent to the senate, where they were 
finally rejected in 1882. In the following year, 
1883, an Act was passed empowering the Govern- 
ment to inspect the labour of adult males in fac- 
tories and works, but it did not amend the condi- 
tion of things very much. This Act was called a 
law for the application of the Act of September 9, 
1848, as to the limitation of hours to twelve per day. 
This new Act was engrafted upon another Act, 
which had passed in the interval, in 1874, respect- 
ing the labour of children and women, and it 
empowered commissioners and inspectors to enforce 
the statute of September 9, 1848, but as limited by 
the decree of 1851. Factories and works of certain 
kinds were included, but all workshops and work- 
rooms were excluded, as well as the exceptions 
mentioned, from the operation of the Act. Even 
if the law had been effective there was no efficient 
staff of inspectors to enforce it. When the law 
was passed there were only 15, subsequently raised 
to 21. The number of places liable to inspection 
was 100,000 in 1883, these increased to 110,000 in 
1889. Of the total only some 67,000, or about 60 
per cent., could be visited, and these only once in 
each year. Besides, the Act was limited in 1886 to 
places where more than 20 persons were employed. 
The inadequacy of the law, and of the means of 
inspection, left the condition of things nearly as 
bad as it was before, and hence there was a demand 
for the curtailment of the list of exceptions, and 
also for an increase of inspectors, and some desired 
that the limit should be fixed at eleven working 
hours per day. 

In the year 1885 an inquiry was instituted into 
the working of the Act of 1848. Opinions were 
sent in by 15 inspectors of labour, 67 chambers of 
commerce, 95 syndicate chambers, 64 councils of 
prud’hommes, 17 councils general, 154 local de- 

rtmental commissioners in the provinces, 49 in 

aris, and 27 departmental inspectors in the De- 
partment of the Seine. Of those 88 were in favour 
of absolute liberty, and 170 suggested leaving 
things as they were for fear of disturbance in the 
industrial relations which existed ; 104 suggested 
eleven hours per day, as not likely to depress 
wages, and at the same time affording more rest to 
the workers, while 119 advocated ten hours on the 
same grounds. A very few supported eight hours, 
and these were from the labour syndicates. In 
the year 1886 the Children’s Labour Commission 
presented a report to the Minister of Commerce 
suggesting a reform of the Act of 1848, and also of 
the Act of 1874 ; this led to the introduction of a 
Bill, but neither in the report nor in the Bill was 
adult labour adverted to. The limit suggested was 
eleven hours per day for women and children, in all 
establishments, secular and religous, of whatever 
character, where they were employed for hire. But 
prior to that date M. Nadand, a labour deputy, pre- 
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sented a project of law in December, 1885, limiting 
the day to ten hours for all persons. Four other 
labour representatives supported the proposal in a 
similar measure. These projects were discussed 
and reported upon in 1887, 1888, 1889, and 1890, 
but no measure has as yet been passed to give 
effect to any of the recommendations, A Parlia- 
mentary Committee was appointed however to in- 
vestigate labour questions, and study all the reports, 
Bills, and proposals relating to the subject. 
That committee sent out a number of questions 
to masters’ syndicates, workmen’s syndicates, 
mixed syndicates, chambers of commerce, 
chambers of arts and manufactures, and councils 
of prud’ hommes, from whom 2675 replies 
were returned, with the following results : 
64 chambers of commerce were for absolute 
liberty ; seven were in favour of a twelve hours’ 
day, one to eleven, and one to ten hours ; 25 con- 
sultative chambers were opposed to all regulations, 
five were in favour of twelve hours and one of ten 
hours ; 53 councils of trade hours were opposed to 
regulations, 22 were in favour of ten hours, ten of 
eight hours, three of eleven hours, and one of 
twelve hours. Of the masters’ syndicates 201 out 
of 235 were opposed to regulation, ten were for ten 
hours and two for eight hours. Of the 410 work- 
men’s syndicates ; 186 favoured eight hours, 38 were 
against all interference, two were for less than eight 
hours, and 48 for eight hours with overtime ; thir- 
teen were for nine hours, and 43 for ten hours but of 
the twelve mixed syndicates ten were opposed tu 
all interference. It is a striking fact that less than 
one-half of the syndicates replied to the questions 
of the committee, as only 235 out of 1004 of the 
masters’ syndicates replied, and only 410 out of 
1006 of the workmen's syndicates replied, while 
only 12 out of 97 of the mixed syndicates replied. 
Notwithstanding the lack of interest in the questions 
submitted, and the diversity of the opinions ex- 
pressed, the committee have decided to recommend 
a working day of ten hours in all trades except 
mining, but no mention is made of overtime. The 
committee also resolved to increase the number of 
inspectors, and to negative all proposals to fix a 
minimum rate of wages. The Chamber of Deputies 
have also passed a measure subjecting all persons 
employed on railways, such as the engineers, fire- 
men, pointsmen, guards, drivers, &c., to the twelve 
hours law of 1848; but it seems doubtful whether 
the senate will pass the Bill, as many in that 
chamber hold strong opinions adverse to the regu- 
lation of hours for adult males by the State. The 
Chamber of Deputies, on the the other hand, is 
rather favourable to a limitation of the hours of 
labour by law, although the Government by no 
means favour it. Altogether there is such diversity 
of opinion that no general measure has any prospect 
of passing as yet. 

n the matter of labour legislation France is 
fully fifty years behind this country, and the con- 
dition of the French workmen is nearly as backward 
in many ways. In some respects indeed they have 
been passing through the same experience as British 
workmen a century or more ago. The law of 1791, 
which abolished guilds and corporations in France, 
suppressed the authorities which up to that 
time settled disputes between masters and work- 
men ; and again the French Penal Code of 1810, 
reduced the workpeople to a state of isolation, for 
no more than twenty persons could legally associate 
together for a common purpose. They had lost 
the protection of the law and could not combine ; 
even the revision of 1859 did not permit combina- 
tions. This right was first conceded by the law of 
May, 1867. English workmen passed through a 
similar experience in the period from 1796 till 
1824. They had lost the protective law of the 
guilds, and the Acts fixing wages and the hours of 
labour, and yet had no right to combine until the 
repeal of the Combination Laws in 1824. But 
since that date there has been con:inual if gradual 
progress. In France the progress has been so 
slow as to be almost imperceptible. English 
workmen won their privileges and rights by asso- 
ciative effort ; Pench workmen still cling to pro- 
tective law, which, like the horizon, seems to 
recede the nearer we get to the top of the moun- 
tain which appeared to be its boundary. M. Wad- 
dington, in his report of 1887, claims that the 
French workmen have gained important advantages 
from the law of 1884 regulating the status of syn- 
dicates. Some advantage they have gained, but 
they do not appear to be able to trust to individual 
efforts, and associative efforts by combination. 





They hanker after law, and the law helps them 
but very little. Still they hope, and hope on, for 
protective law. They even seek for the legalisation 
of the syndicates on the principle of the old guild 
corporations. A project of law in this sense has 
been introduced, but it has got no further, after a 
period of nearly six years waiting. 

That French workmen have a wider right of 
association than formerly is true, and they have 
taken advantage of it in many cases. But as soon 
as a slight advantage is gained they want it ratified 
by statute. While the agitation for this ratification 
is going on no further efforts seem to be made by 
combination. In one respect they gained an ad- 
vantage in 1888, by the circular of the Minister of 
the Interior which enabled associations of work- 
men to take contracts free from certain obligations. 
But the ideal of the French workmen seems to be 
attained in the Municipality of Paris, which in 1888 
practically fixed the rates of wages and the hours 
of labour, the rates of wages being higher than 
those ruling at the time, and the hours shorter. 
Then the Municipality attempted to impose the 
rates of wages and the hours of labour so fixed upon 
the contractors. Several of them protested against 
the rules, and at last two of them refused to recog- 
nise the conditions imposed, with theresult that their 
tenders were rejected. The two firms appealed, when 
on March 21 of last year the Council of State held 
that the resolutions of the Municipal Council were 
illegal, and contrary to the law governing the rela- 
tions of masters and men. In this way the attempt 
of the Municipality of Paris to fix wages and hours 
of labour failed. The French workmen are, there- 
fore, as they were, no advantage being scored in 
this respect. No other municipality in France has 
the same powers to assert itself if it so desired. 
Instead, therefore, of the acts of the Municipality 
of Paris being such as to be imitated by the London 
County Council or other county councils, they 
ought to be avoided, for they have conferred no 
permanent benetit upon the workpeople of France 
except upon the few directly under its own control. 
Altogether the reports show that as compared with 
England, France is, as we have stated, wofully 
behind in the matter of labour legislation. 








THE VALUE OF THE TORPEDO BOAT. 

In our last issue we gave an instance of the good 
work done by the Royal United Service Institution 
in being the means of conveying to naval officers 
instruction on certain matters connected with their 
profession. This week we have an example quite 
as strong, if not stronger, although in a reverse 
direction, insomuch that the instruction is conveyed 
from naval ofticers to others. There has never 
been so weighty and definite an opinion given on 
the value of the torpedo as was pronounced on 
Wednesday last by the many able naval ofticers 
assembled in the theatre of the Institution. The 
occasion was the reading of a paper by Mr. Laird 
Close, in which was given certain particulars the 
author had been at much trouble to collect on 
the question of the use of torpedo boats. It was 
evident from Mr. Close’s lecture that he takes an 
intelligent interest in naval affairs, and he has 
had exceptional opportunities for gathering the 
opinions of officers and others upon matters con- 
nected with torpedo boats. No doubt the views 
he puts forward are a very fair representation of 
the opinions he has heard expressed at different 
times, and, as such, are of great value. The thanks 
of the Institution are certainly due to him for 
coming forward to fill the position which Lieu- 
tenant Sturdee, for sufficient reasons, was unable 
to occupy. 

One thing, at least, is evident from the discus- 
sion of Wednesday last : namely, that naval opinion 
is distinctly in favour of the torpedo boat. Of all 
the ofticers who spoke not one expressed a hostile 
view ; and even Admiral Colomb, to whom we have 
attributed (perhaps wrongly) but small respect for 
the mosquito fleet, had a good word to say for them. 

In its earliest infancy most shamefully neglected, 
the torpedo boat became later the enfant gdaté of 
the Navy. At one time it almost appeared as if 
the building of all other vessels would cease, guns 
would become obsolete, and only under-water 
attack would be known. Then came the inevitable 
reaction and the pendulum swung almost as far in 
the opposite direction. The remarkable discovery 
was made during one year’s naval manoeuvres that 
a little vessel of 70 or 80 tons displacement could 
not face a channel sea like an ocean liner ; and cer- 





tain newspaper correspondents wrote romantic 
descriptions of untold miseries endured by the 
crews (and visitors) upon these tiny craft. Since 
then the see-saw of opinion has swung pretty 
much at random as one able writer has succeeded 
another on either side. Through all these vaguely 
expressed phases of sentiment we have never had 
anything very definite. Perhaps the Naval Intel- 
ligence Department at Whitehall has taken steps to 
form a concrete opinion on the subject ; but the 
Intelligence Department, inarticulate, has small in- 
fluence on naval estimates, and the torpedo boat 
has all but dropped out of the naval programme 
of late. For these reasons the discussion of 
Wednesday last in Whitehall Yard has peculiar 
value, and we now know that torpedo boats are 
not looked upon by naval officers as the useless 
toys some would have had us believe them to be. 
That is certainly not the view held by foreign 
naval powers as is most practically expressed by 
the numbers of these craft that have been built 
abroad. 

In the early days of torpedo boats, Mr. Close 
pointed out, these craft were regarded as proper 
companions for a fleet at sea ; but later they came 
to be regarded as raiders from a base. Admiral 
Long explained that the proportion of hostile 
coast near to that of a possible enemy determines 
the importance of the torpedo boat. Supposing 
the speed to be twenty knots and the hours of 
darkness fourteen, a vessel could not go more than 
280 miles out and home ; which would be equal to a 
radius of action of 140 miles from its starting place. 
The estimate is too favourable from one point of 
view, and not sufficiently so from another. Twenty 
knots speed sustained over a fourteen hours’ run at 
sea must be looked on as a performance not very 
likely to be reached by the torpedo boat even of 
the first class, and nothing is allowed for the time 
spent on the attack, and that which might be lost 
in approaching the enemy. On the other hand the 
base need not be a land one, and the officer 
who would not venture to risk his vessel 
at sea in daylight would not be a _ proper 
person to control the manceuvres. The ques- 
tion of fuel supply is always a serious one 
for these little craft, and at the high speed of 
20 knots the amount of coal that would have to be 
carried for fourteen hours’ steaming would be very 
large. Admiral Long has shown himself to be a 
master in the art of handling a torpedo flotilla, and 
it is hardly to be supposed that he would fear 
starting his vessels some time before dark and 
utilising the time gained in steaming at a slower 
speed and thus economising coal. Again, if a 
torpedo boat, ora division of boats, could reach the 
point of attack in sufficient time before dawn to 
carry out its hostle intentions, that would be all 
that any lieutenant commanding would ask. We 
are sure that not one would care to consider 
whether he would get safely home again if a 
successful blow were struck. 

Lieutenant Sturdee said something very much 
to the point on the latter subject, and his words 
carry more weight, as he is one of those who would 
be called upon to take an active part in torpedo 
operations were this country to be engaged in a 
naval war. He complained that those discussing 
the efficacy of torpedo boat operations were too apt 
not to recognise the amount of dash that would 
have to be—and, we may add, would be—present. 
Critics approach this subject from an academical 
point of view that is quite foreign to the operations 
of real warfare. We wonder who would have been 
bold enough to forecast a successful issue to the 
heroic Cushing’s expedition if one tithe of the 
obstacles he had to overcome could have been fore- 
seen. Yet Cushing carried out his project in face 
of all but overwhelming obstacles, and, stranger 
still, escaped with his life. He succeeded simply 
in virtue of the very qualities which those who 
theorise on these matters almost always neglect. 
Lieutenant Sturdee’s colleague on the Vernon, 
Lieutenant Bacon, supported his companion’s 
views. Too much cautiousness, he said, was 
impressed upon torpedo boat officers. They 
should never be taught to be cautious in attack. 
They must go straight for their object, never 
thinking of the safety of their vessels or how 
they are to escape after the blow has been 
struck. For this reason young officers are re- 
quired to take command of torpedo boats ; those 
who have not reached an age which re- 
flection and the weighing of chances are charac- 
teristic, and in this respect a word of praise was 
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given to the Admiralty which we gladly put on 
record. During the manceuvres the Board has 
never looked unfavourably on torpedo boat officers 
who have put their craft in positions of danger by 
reason of the impetuosity of their attack, or by their 
enterprise in carrying out operations. This is a 
wise policy, for our naval manceuvres are the train- 
ing field for real war, and if torpedo boat officers 
are taught too much caution in peace operations 
the habit may become constitutional, and the 
whole force will be emasculated when called upon 
for actual service. We may not be able to afford 
to put a million-pound ironclad in a risky position, 
but a torpedo boat or two we may lose without 
misgiving. Torpedo boat attacks must always be 
of the nature of the forlorn hope. Officers and 
men of the Royal Navy are quite willing to accept 
this position, and no one else has a right to grumble 
at the risk of a small money loss. 

The lecture and the discussion were so full of 
suggestive points that we can only hope to touch 
on a few of them here and there. The author put 
forward the theory that torpedo boats should act 
in divisions of three, with a vessel of larger size, a 
‘* division boat,” to accompany them to act as a 
sort of marine dry nurse ; and he also formulated 
certain operations which should be followed up. 
The ‘‘ divisional boat” suggestion was not received 
with much favour by some of the ofticers who 
spoke, and, in fact, anything like nursing is the 
last thing that seemed to be acceptable to those 
who are likely to handle these craft, should the 
time ever arise for their serious employment. 
Admiral Long said that torpedo boats should be 
like hornets and go about in all directious. Neither 
Lieutenant Sturdee nor Lieutenant Bacon were in 
favour of the divisional boat, one objection to these 
craft being that they would draw more water than 
the boats, and thus often be unable to follow them. 
Each boat, said the latter officer, should be at liberty 
to act independently, when the attack came to be 
made ; and no care should be taken as to how the 
boats should get away after the blow had been 
struck. He was sure that if they could get among 
the enemy’s ships they would make their minds 
easy about getting away again, and in his opinion 
no boat should come back whilst it had a torpedo 
left. Upon this question the most weighty words 
were spoken by thechairman, Sir Geoffrey Hornby, 
who said that if he had to go tosea, as admiral of a 
fleet in time of war, he would give no instructions 
to his torpedo boats. He felt it would be better to 
allow them to act on their own initiative as the 
occasion arose, and he was sure confidence placed 
in those young ofticers who would be in command 
of these vessels would be the best policy. 

It has been usual of late to scout the idea that 
torpedo boats could act with effect in fleet actions. 
Those who did not subscribe to this view were apt 
to get laughed at, or at anyrate to be looked on 
as mereenthusiasts. The discussion of Wednesday 
did not support this negative idea. It may, doubt- 
less, be allowed that torpedo boats connot cruise for 
any length of time and in all weathers with 
the fleet. We know how much kinder the sea is to 
big vessels ; nevertheless when the French Squadron 
visited Portsmouth recently, Captain Eardly Wilmot 
tells us there were two torpedo boats which had 
formed part of it for six months. That is striking 
practical testimony, and probably our men can 
do what French sailors found possible. Captain 
Eardly Wilmot thinks the discomforts of the tor- 
pedo boat have been overrated, that use does 
much to smooth matters, and this view receives 
some confirmation from the popularity in which a 
berth on a torpedo boat is regarded in the service. 
On active service mere discomfort would be lightly 
considered, and the ‘‘alarming sickness,” to which 
allusion has so feelingly been made, would dis- 
appear. What is wanted is more constant training 
in torpedo boats, and the author's suggestion that 
men should not be drafted into strange vessels and 
sent to sea without experience of their craft, is 
worthy of all attention. Captain Eardly Wilmot 
urged that torpedo boat crews should be better 
organised, and that they should be trained all the 
year round, a statement which was received with 
applause by the meeting. By other countries 
more is done in this respect, especially in the Baltic 
Sea. The point that Captain Eardly Wilmot 
impressed was more organisation and more train- 
ing, and the necessity for more training was also 
strongly insisted upon by Captain May, one of our 


very highest authorities on the subject, and by Lieu- | 


tenant Bacon. 





Lieutenant Sturdee intimated that it was wrong 
to suppose that in a fteet action the torpedo boat 
would not come to the front, and whatever opinions 
might be, it was a matter we could not afford to 
neglect. One argument against the use of tor- 
pedoes in fleet actions was disposed of by Mr. 
Thornycroft. It is said that these weapons are 
so uncertain in their action that they are as 
likely to damage friend as foe. That is an argu- 
ment the strength of which rests on the supposed 
imperfection of the arm. Lieutenant Sturdee 
dwelt on the improvements that have been made 
in the Whitehead torpedo. It started as a com- 
paratively feeble weapon, with small range, and a 
speed of about six knots ; and, moreover, it was 
uncertain in its action, and of devious course. Then 
it could be looked on as little more in effect 
than a spar torpedo with a very long pole; 
in fact it was some time before it disposed of the 
rivalry of the latter weapon. Now we have tor- 
pedoes with an effective range of 600 yards, and a 
speed of 31 or 32 knots; and it is considered by 
many who best understand the subject, a safe fore- 
cast to say it will reach 40 knots. The greater 
certainty and accuracy of the weapon is, however, 
the most important advance that has been made. 
We no longer hear of torpedoes turning sharp 
round and charging the very craft from which they 
have just been launched. As a rule the torpedo 
goes with a fair degree of accuracy on the course 
intended for it. That is a matter of experience, 
and notofopinion. Supposing, however, the torpedo 
miss its mark, there is no reason why it should 
wander about running amuck amongst all craft in 
its neighbourhood. Mr. Thornycroft said that it 
would require a very simple mechanical device to 
enable a torpedo to be rendered innocuous after 
it had sped a certain distance, and, as a matter of 
fact, this is provided, as the Whitehead can be 
made to sink to the bottom, if required, after a 
given number of revolutions of the propellers have 
been made. This is a point apt to be forgotten, 
because, very naturally, the sinking arrangement 
is not brought into play during peace manceuvres, 
for torpedoes are too costly to be allowed to 
go to the bottom, and it is a regulation of 
naval manceuvres that torpedo boats shall recover 
their torpedoes after firing. Lieutenant Sturdee 
pointed out it is easily to be understood that news- 
paper correspondents should be of opinion that the 
torpedo is likely to do indiscriminate damage, when 
they see vessels picking them up after firing, but 
it must be remembered that some of these weapons 
have hit their mark and would, in real war, have 
been in very small pieces. It would render the 
operations far more realistic if it could be arranged 
that the stricken vessel had to pick up the weapon, 
the duty of recovering it only resting with the firing 
craft when the blow proved unsuccessful. There 
would, however, be practical difficulties in enforc- 
ing this law. The ‘‘friend or foe” objection is, 
however, one that may be brought against every 
means of attack, not even excluding the ram. In 
fact it is a question open to debate whether, in a 
fleet action in which torpedo boats took part, more 
accidental damage would not be done by ramming 
than torpedoing. Mr. Thornycroft gave an 
instance which should do a good deal to dissipate 
the now general opinion as to the unseaworthiness 
of torpedo boats. A vessel his firm had built and 
sent abroad—he stated in parenthesis that his 
most powerful craft have been supplied to foreign 
powers—made a voyage of 6000 miles, and then, 
without any special preparation, ran a trial on 
which a speed of 22 lheahe was obtained, the maxi- 
mum speed of the vessel being 25 knots. He was 
of opinion that torpedo boats could remain with 
the fleet in ordinary weather—which, of course, is 
the prevailing weather, taking refuge in port only 
in case of storms. Captain May reminded the meet- 
ing that 99 per cent. of the fleet actions recorded 
in history have taken place within 100 miles of 
theland. He felt sure that in the case of blockades, 
that if the enemy came out he would bring his 
torpedo boats with him; and if the blockading 
fleet did not have similar craft it might lead to very 
serious disaster. Jn connection with this point we 
may state that Captain May is of opinion that the 
weapon with which the torpedo boat should be met is 
the torpedo boat. The advance in the design of 
machine and quick-firing guns had been enormous, 
but there was no record that the number of hits 
had gone up in proportion. 

We regret that limits of space prevent us dealing 
with the many other points raised in this very 





interesting discussion. Opinion on the torpedo 
boat question has been much led astray, and the 
discussion of last Wednesday chould put it right. 
There is always this danger with regard to the 
introduction of new features in the Navy, that the 
voice of naval ofticers best informed and most 
actively engaged is little likely to be heard. The rank 
of Admiralattached to thenameof a newspaper corre- 
spondent naturally carries great weight, although 
the gallant officer may have gained his experience 
in days when the subjects upon which he writes 
were undreamt of. Retired officers have much 
time on their hands with the cacoéthes scribendi, and 
the appetite grows with what it feedsupon. There 
are regulations which prevent officers on full pay 
from airing their opinions, even were they disposed 
to do so. For this reason the general public 
opinion on naval matters is apt to fall into a some- 
what antiquated groove ; and the general public 
opinion has a great deal more to do, than it should 
have, with the framing of naval estimates. 








THE LATE PROFESSOR JAMES 
THOMSON. 

Arter a life full of activity and of profit to the 
profession Dr. James Thomson, Emeritus Professor 
of Civil Engineering and Mechanics in the Univer- 
sity of Glasgow, has passed away, to the great 
regret of many friends, amongst them thousands 
who owe their success in life to their early training 
in physics and engineering at Gilmore Hill under 
the brothersThomson. Professor Thomson was born 
in Belfast in 1822, but he and his younger brother, 
now Lord Kelvin, removed to Glasgow early in 
life, their father having been appointed Professor 
of Mathematics in the Glasgow College. He had 
previously held a similar appointment in the Royal 
Belfast Academical Institution, and being a de- 
votee and an original investigator, aroused the 
enthusiasm of the young students in the Scotch 
city. Amongst the most brilliant of these were 
the two sons, who early showed that inventive 
genius which has raised them to such a successful 
position in the scientific world. After graduating, 
the subject of our brief memoir became appren- 
ticed to the late Sir William Fairbairn, commenc- 
ing business later as a civil, mechanical, and 
hydraulic engineer in Belfast. The attention of 
clients was attracted by his inventions, amongst 
the more notable being a vortex water wheel and a 
centrifugal pump ; and he was intrusted with work 
of much importance both at home andabroad. He 
designed and constructed the great pump for the 
drainage of sugar plantations in Demerara. While 
in Belfast he was engineer to the Water Commis- 
sioners and to the Lagan Navigation Works; and 
in 1857 became Professor of Civil Engineering in 
Queen’s College, Belfast, continuing in that posi- 
tion until 1872, when he succeeded the late Pro- 
fessor Macquorne Rankine as a professor in his alma 
mater. 

Professor Thomson made many contributions 
to the proceedings of technical societies, valuable 
not so much for their great volume, as for the 
almost complete finality attained. Everything 
he published was of sterling importance to the 
physicist and engineer, and time has shown him 
correct. We may take one branch of engineering 
as an instance of this—-hydraulics. In any treatise 
on practical hydro-dynamics there is a great parade 
of mathematical calculation, but beyond the simple 
equations relating to pure fluid, there is little that 
can be relied upon by the engineer, except the few 
ana roved so thoroughly by Professor 

homson. There has been little demonstrated that 
the engineer can rest upon as a principle in the 
gauging of water, except his proposition concerning 
the flow from similar and similarly placed orifices, 
two deductions from whichare the rational formule 
concerning triangular and rectangular gauge 
notches. Again, as early as 1847 he applied Carnot’s 
cycle and first principles to the study of the pressure 
and temperature of melting ice, and may be said 
to have really shown to Clausius, Rankine, and his 
brother, Lord Kelvin, the method of attack 
which has led to the development of thermo- 
dynamics. In 1889 he was obliged, owing to 
failure of his eyesight, to retire from his profes- 
sional duties ; but in his retirement he found re- 
creation still in investigating scientific questions, 
and his last paper on the ‘‘ Grand Currents of 
Atmospheric Circulation,” completed a month or 
two ago, was accepted by the Royal Society as the 
Bakerian lecture of the year. 
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Professor Thomson was one of the kindest of 
men, with a sense of duty stronger than men 
generally have ; he was nervously anxious that his 
pupils should have correct notions of the 
scientific principles of all engineering methods— 
a pure-minded man whose good influence is 
now felt in all parts of the world. He was 
elected Fellow of the Royal Society in 1877 ; 
he received the honorary degrees of D.Sc. from the 
Queen’s University in Ireland and of LL.D. from 
his own University of Glasgow and from the Univer- 
sity of Dublin. In 1853 he married the only 
daughter of the late Mr. William John Hancock, 
J.P., of Lurgan, Co. Armagh, who survives him. 
He leaves also one son, Mr. James Thomson, engi- 
neer, and two daughters. 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. XIV. 

Messrs. VAUGHAN AND Brown, of Kirby-street, 
confine their exhibit mainly to home fittings, and 
their show includes some attractive but unobtrusive 
exhibits on the decorative side. The next stand, 
that of Mr. Lorenz Groth, illustrates the process 
of tanning under electrical influence, a subject 
which has been several times brought forward, and 
concerning which some difference of opinion pre- 
vails. Mr. Grotti’s system consists of retaining 
the hides in a stretched state on a frame, which is 
kept moving in the bath, and during the process 
an electric current passes through the liquid. 
Charts and diagrams show the daily progress of the 
tanning process both without and with the electric 
current, curves giving the gradual gain of tannin 
by the leather and also the corresponding loss by 
the solution. Samples of leather tanned in short 
periods (14 to 21 days) are on view, also belting, 
with statements of tests as to uniformity of tanning, 
&c.; these tests having been made by Professor 
W. C. Unwin. 

The electric self-indicating and _self-calculating 
till is a complex device for indicating the amount 
last paid in and for recording the number of trans- 
actions and the amount of each. The amount is 
placed into a sort of funnel or hopper with a glass 
front, and the shopman then pushes down the key 
which bears a mark corresponding with the amount 
of the purchase. An ordinary electric bell indi- 
cator action then comes into play and a ticket 
marked with the corresponding amount appears on 
an indicator frame ; and at the same time a counter 
apparatus records the purchase on a dial system, 
the actuating apparatus of each dial recorder being 
identical, namely, a sixty-tooth ratchet-wheel with 
a pawl worked by an electro-magnet. When a 
valve is opened to let the cash drop out of the 
funnel or hopper a circuit is completed in order to 
reverse or clear the indicator. 

Mr. W. Groves, of Bolsover-street, has an interest- 
ing set of apparatus suitable for lecture demon- 
stration and for measuring purposes. A convenient 
galvanometer of variable sensibility consists of a 
compass needle with graduated arc, which needle 
with its mounting, can slide along a graduated 
board, at one end of which is a single ring of stout 
wire for heavy currents, and at the other is a cor- 
responding ring made up of a number of turns of a 
finer wire. 

The Mining and General Lamp Company make a 
special feature of electric hand safety lamps for coal 
mines, gunpowder mills, or chemical works. The 
outer casing of the lamp is thir sheet steel coated 
with lead, and inside this is an ebonite cell a little 
smaller than the steel casing, the ebonite cell being 
kept steady by small pads of india-rubber. The 
battery is an accumulator of the so-called lithanode 
type, and in front of the outer steel coatings are 
two projections, one a small domed glass chamber 
for the incandescent lamp, and the other a safety 
switch, consisting of a metal cap working air-tight 
on a projection of ebonite. The larger miners’ 
lamp weighs from 4 lb. to 44 lb. when the battery 
is full of acid, and its size is 2} in. by 33 in., and 
6 in. high, the loop handle not being reckoned. 
The battery consists of two cells in one ebonite 
trough with a division, and the 4-volt lamp gives a 
light of about one candle-power for something like 
twelve hours. Similar lamps, but in polished wood 
cases, are sold for house use, and a satchel form is 
supplied for railway travellers, but in this case a 
flexible cord takes the current te the lamp. Blast- 
ing batteries are made in leaded steel cases like 
those of the miners’ lamp, and batteries of the sorts 
just referred to are sealed by waterproof cement, 





excepting that a small screw plug with a minute 
hole is provided for the escape of any gas, this 
hole terminating in a small ebonite funnel. 
Contact with the lithanode plate (agglomerated 
peroxide of lead) is now made by a thin strip 
of gilt lead instead of by platinum, as for- 
merly ; this strip of gilt lead being clamped 
against the plate by a strip of ebonite held by 
ebonite bolts. Several other forms of secondary 
battery with lithanode plates are shown, also 
primary batteries in which lithanode is opposed to 
amalgamated zinc in dilute sulphuric acid, an 
electromotive force of 2.5 volts being thus ob- 
tained. The Frankland lithanode plates will be 
noticed, in which the peroxide plate is obtained by 
setting small bevel-edged blocks of lithanode in a 
mould and casting a lead framing round and 
between them, the method being found to give 
contact and obviates the use of the gilt lead strip. 
On the same stand are shown such cell-testing 
appliances as hydrometers, cut-outs, and volt- 
meters. The American Weston ammeter and volt- 
meter is shown, and also cases showing the sets of 
parts. These instruments depend on the torque 
given to a coil of wire in a magnetic field, the field 
being obtained by a permanent magnet in the case 
of instruments intended for direct currents only, 
while instruments intended for either direct or 
alternating currents have a magnetic field obtained 
by a coil surrounding the movable coil as in the 
Siemens electro-dynamometer ; only the reading is 
direct and on an open scale. The current is led 
into the movable coil through a spring which is 
attached to its pivot, and in the case of the am- 
meter the coil, which turns, is put on as a shunt 
to the field coils. 

Messrs. Groombridge and South, of New Bond- 
street, show a roughly made electro-magnetic motor, 
in which a large wooden drum, containing interior 
poles, envelops an armature which comes succes- 
sively in contact with the internal poles. Theidea 
of the makers is that by this construction they will 
avoid a loss of power resulting ‘rom the non-con- 
tact of armature and magnet as in ordinary motors. 

Mr. James White, of Glasgow, has an exhibit 
consisting of the electrical instruments of Sir 
William Thompson, and looked at from the point 
of view of popular interest, perhaps the syphon 
recorder may be mentioned first, this really mag- 
nificent instrument standing uncovered and with 
all parts clearly visible in one of the large glass 
cases. The limbs of the magnetic battery are about 
2 ft. high, and the details for the adjustment of 
the suspension of the syphon are well worth notice. 
Samples of the work of the syphon recorder are 
shown with each letter marked against the tele- 
graphic equivalent. 

Sir William Thompson’s various direct reading 
electrical balances form an important part of Mr. 
White’s exhibit, and these include a centi-ampére 
balance ranging from 1 to 100 centi-ampéres, a 
deci-ampére balance also from 1 to 100 deci-am- 
péres, two instruments for larger currents, the 
deka-ampere balance and the kilo-ampére balance 
respectively. Mr. White also makes a composite 
balance to indicate from .02 ampéres to 500 am- 
péres. 

All these instruments are similar, in so far that 
the electrical weighing is a measure of the attrac- 
tion and repulsion between flat horizontal coils 
carrying currents, a movable coil being at the end 
(or one at each end) of a balance beam, and a fixed 
coil, or fixed coils, placed parallel to the movable 
coil, bringing strain on it. 

In the case of the balances for the smaller cur- 
rents (centi-ampére, deci-ampére, decka-amptre, 
and hekto-ampére instruments) there is a coil 
attached to each end of the balance beam, and 
these take currents in opposite directions so as to 
put the instrument as much as possible outside the 
disturbing influences of local magnetic conditions, 
Over and below each of these rings or coils is a 
fixed coil, making four fixed coils in all, and the 
current circulates in these fixed coils, so that the 
attractions or repulsions with the two coils on 
the balance beam all tend to strain the beam in the 
same direction, and the suspension of the balance 
is on two trunnions, each hung by a ligament of 
fine wire, which wires serve as paths for the current 
circulating in the coils attached to the beam. It is 
of interest to note that when these instruments are 
used to measure alternating currents above one 
ampére, as well as direct currents, it becomes 
desirable to break the main current by making the 
conductor a wire rope, of which each strand is insu- 





lated from the others; this arrangement serving 
to prevent the inductive action from altering the 
distribution of the current in the sectional area of 
the conductor. 

The balancing is performed partly with weights 
placed in a trough or scale pan, and partly on the 
steelyard principle, a weight sliding on a horizontal 
graduated arm attached to the balance. 

The portable or marine voltmeter is constructed 
with the view of minimising the mass and the 
moving parts, and consists of a small oblate 
spheroid of soft iron, which is supported on a 
stretched wire in a solenoid of fine wire; the 
axis of motion passes across the diameter of the 
equatorial plane, and when the light pointer at- 
tached'to the spheroid is at the zero of the scale, 
the equatorial plane of the spheroid is inclined at 
an angle of about 45 deg. to the lines of force of 
the solenoid, and as the solenoid becomes ener- 
gised the equatorial plane tends to make a 
smaller angle with the lines of force. The sus- 
pending wire is stretched in the axial line of a brass 
tube ; at one end of the tube is a torsion head 
for adjustment, and the scale projects from the 
middle of this tube in a plane at right angles to its 
axis. A mechanical checker is furnished by which 
the pointer can be gently touched from time to 
time so as to quickly stop its oscillations and save 
time in reading, and resistances are provided. 
Without these the instrument gives readings of 
absolute strength of current circulating through it, 
in fact it serves as an ammeter ready from 50 to 140 
milli-amperes, but when a resistance is added, 
making ,up the total to 1000 ohms, the same scale 
readsin volts. The residual magnetism in the iron 
spheroid is very trifling and in no way interferes in 
the case of ordinary work ; but to provide for in- 
stances when it may be troublesome a reversing 
key is attached to the instrument. If two readings 
with the current in opposite directions do not coin- 
cide several reversals will, in most cases, restore 
the adjustment ; but when this is not the case com- 
pensating magnets are brought into use. 

The new engine-room voltmeter depends on the 
mutual repulsion of two coils, one of which is 
hinged against the other on knife-edges, so that the 
coils separate book-fashion when the current circu- 
lates through both, whether the current is alter- 
nating or direct. The current passes to the movable 
coil by spirals of fine copper wire, and a long 
pointer from the movable coil indicates the poten- 
tial difference directly in volts. Theampére gauge 
is a form of direct reading ammeter, in which a 
balance beam on knife-edges carries at one end an 
iron wire, hanging vertically by virtue of a brass 
counterpoise attached at its lower end. The upper 
part of this iron wire is slightly entered into the 
core of a solenoid. A pointer scale completes the 
arrangement. 

The new electricity meter is at the same time 
a reading and recording ammeter. The electric 
motor action is the repulsion between two coils, 
one of which is pivoted, much as in the case of the 
new engine-room voltmeter referred to above; 
but in this case the stationary coil takes the main 
current and the movable coil forms a shunt. An 
indicating needle attached to the movable coil gives 
the amptre reading on a graduated arc. A train of 
counting wheels, also attached tothe moving part, 
is provided with a trailing wheel, and under this 
trailing wheel is a cam driven at a constant 
speed by a clock action. When the index is 
at zero the trailing wheel is altogether clear 
of the cam, butas the indications become higher, 
the trailing wheel shifts over the cam so as 
to receive the necessary drive at each revolution of 
the cam. Thus, for example, if the meter indi- 
cates 10 ampéres the trailing-wheel will be in such 
a position that it will run on the cam over twice 
as long a path (per revolution of the cam), as when 
the current is 5 ampéres. 

This meter is intended as an ordinary house 
supply meter, and the driving weight of the clock 
is to be wound up every morning by a handle 
attached to the case. Should this not be done the 
clock stops about noon and the current is cut off 
automatically ; so that in the case of an unoccupied 
house the current will not be left on, and the idea 
is that the winding of the meter will be regarded 
as ‘‘turning on the light.” 

Various forms of static voltmeter, which may be 
looked on as developments of the quadrant electro- 
meter of Sir William Thompson, are shown in the 
cases of Mr. White, these voltmeters having the 
advantage of being available as exact indicators on 
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alternating or on direct systems, of using no current, 
and of requiring no temperature correction. The 
electrostatic balance, also shown, may be classed 
along with these instruments. A neat form of gold 
leaf electroscope, intended as an approximate 
potential or volt indicator, is also shown. A quad- 
rant-shaped box, with the gold leaf suspended at 
the central point of the quadrant, is graduated in 
degrees. Of course, an instrument of this kind 
would only form an approximate voltmeter, and 
would probably require a table or special scale with 
each renewal of the gold leaf ; but the long flaglike 
gold leaf in the quadrant-shaped box is easily 
visible, and the simplicity of the arrangement is its 
chief recommendation, 





NOTES. 
Empossinc Pipe py Hypravtic Pressure. 

Turn brass tubing used for gas fixtures is fashioned 
into the various complicated ornamental shapes re- 
quired for such purposes by placing the tube be- 
tween two steel moulds which are heavily clamped, 
and then the tube is expanded by hydraulic pres- 
sure reaching as high as 10,000 lb. to the square 
inch. The shell of this tubing is about ;, in. in 
thickness and made of highly annealed brass. In 
order to complete the process for some of the more 
complicated forms, it is necessary to apply the 
water pressure four or five times, annealing the 
tube between each operation. The use of pres- 
sure for expanding a pipe is not fundamentally 
novel, as that is the method used ‘in lining cotton 
fire hose withrubber. The lining is carried through 
the hose and expanded by steam pressure, which 
completes the vulcanisation of the rubber and 
presses it into the fabric so firmly that it adheres 
closely. 


Loss oF Lire at Sea. 

Much is written on the question of lives lost at 
sea, and though we do not wish to check the zeal 
of men who have done noble service in safeguard- 
ing our sailors from the unscrupulous practices 
resorted to in the past by rapacious shipowners, 
we think the great improvement of recent years is 
too often ignored and the tendency to overlegislate 
very great. In ten years the number of lives lost 
has decreased by nearly one-half, and when it is 
noted that the British fleet has in that pericd 
increased from 84 to 9.68 million tons, this result 
is even more favourable. Our sailing ships are 
being improved in design, so as the better to with- 
stand great storms, and the adoption of steel mini- 
mises the danger of stranding. The small old 
wooden vessels are disappearing at the rate of about 
1000:'a year. These facts indicate a cause why the 
proportion of lives lost to the total tonnage enter- 
ing and clearing our ports has decreased from 4.17 
per 100,000 tons in 1881 to 2.06 in 1890. This 
represents a decrease according to tonnage of one- 
half. In the case of steamers, the increase in 
traffic is equal to 43.6 per cent., and yet there is a 
decrease in the number of lives lost of 28 per cent. 
In other words, the lives lost were equal to 0.57 
per 100,000 tons of steamers frequenting our port 
in 1881, and in 1890, 0.41 per 100,000 tons. In 
1882 the ratio was1.05, and in 1886, 0.16 per 100,000 
tons. These were the highest and lowest in the 
decade, and indicate the possibilities of great fluc- 
tuations due to extraordinary disasters. The ten- 
dency, however, is towards a subtantial decrease. In 
ten years the deaths amongst masters and seamen 
from all causes decreased from 23.2 per 1000 em- 
ployed to 13.1 per 1000. 


SHIPBUILDING IN SPAIN. 

The closing of Astilleros del Nervion, at Bilbao, 
is a result of that vacillation often associated with 
the game of politics. The desire of the Spanish people 
was to develop shipbuilding at home. The arranging 
of a contract with Messrs. Martinez Rivas Palmer 
for the construction of three belted and protective- 
decked cruisers, was made with the idea of establish- 
ing the industry of naval construction in Vizcaya, 
and success was almost insured. Certainly Seiior 
Martinez showed a great measure of patriotism, as 
well as faith in government promises, in giving capital 
for the laying out and equipment of an establish- 
ment admirably equipped as an arsenal, shipyard, 
and engine works, where the raw material could be 
brought in at one end and sent forth as modern 
warships at the other. Promises were made of 
further contracts, and of legislative reforms to pro- 
tect the naya] industry, but, instead of this, the 





company have been harassed, and their credit dis- 
counted, while the fulfilment of promises has been 
indefinitely deferred. An instance may be given 
as indicative of the policy adopted latterly towards 
the company. A commission visited the yard and 
made an elaborate and unfavourable report at 
the instigation of Sefior Montojo. He subse- 
quently resigned, and when his successor, General 
Beranger, submitted the report to the Superior 
Council of Marine, it was condemned after 
careful examination as being most unfair and 
untrue. Admiral Feduchy, the president of this 
special commission, stated in Parliament that, 
while he signed the report, it was impossible for 
him to see everything himself, and that he had 
been guided by the opinion of the other members 
of the commission, but he subsequently agreed in 
the condemnation of his own report. Lately the 
necessity arose of adding to the capital of the con- 
cern to keep it afloat. The money hitherto had been 
provided by Sefior Martinez, and in order to find 
some one with the necessary funds, he was willing 
to place the matter in other hands without any 
compensation or reservation. Promises were even 
then made by the Government to give an order for 
a cruiser, or to reduce the excessive guarantee for 
the completion of the vessel, to give the concern 
confidence. These promises were not fulfilled, and 
ultimately the company was compelled to issue 
debentures. These were not taken up, presumably 
as a consequence of the discredit thrown on the 
concern, and the company suspended work. A 
communication by Sefior Martinez to the Prime 
Minister of Spain, a copy of which is now before 
us, shows the matter in anything but a favourable 
light so far as the Government authorities are con- 
cerned, 





HALL’S ANCHOR. 


ON two occasions, viz., March 11, 1887, and August 
9, 1889, we have illustrated and called attention to 
this new form of anchor. Some twelve months ago the 
Admiralty determined to make a trial of all the best 
known anchors then manufactured. Orders for 
samples were offered to all makers of anchors in the 
United Kingdom, the only stipulations in the contract 
being that each anchor should be furnished with a 
stock, and that such anchors as were not successful 
should be returned and not paidfor. As far as we 
can ascertain some fourteen different types of anchors 
were, on these terms, sent to Portsmouth for trial. 
The first few months’ trials sufficed to dismiss some 
nine of these out of the competition. The remaining 
five were left for further trials at sea on hard ground, 
&c., and culminated in a final test of merit in holding 
power on the 14th, 15th, and 16th of September last, 
when Her Majesty’s ship Hero was ordered out to 
Spithead to test the selected five anchors. The 
procedure, which was conducted by the officials of the 
steam reserve, with officers and men from H.M.S. 
Excellent, was as follows: Each anchor was let go in 
turn with a small buoy attached to denote the place 
where it fell. A row boat was in attendance, and 
likewise threw over an anchor and buoy in the same 
place. The Hero then steamed half speed astern for 
20 minutes and stopped, the distance of the drag being 
carefully measured. A diver was sent down to report 
on the position of the anchor, and the state of the 
ground over which it had dragged. The weight of 
the ordinary anchors of the Hero is 96 cwt., but at 
these trials the anchors were purposely made only 
38 ewt., so that the ship was theoretically supposed 
to be considerably too strong for the anchor. This 
generally proved the case, as four of the anchors 
dragged from 70 yards to half a mile before takin 
hold. The exception occurred with the anchor 
known as Hall’s patent, which only dragged a few 
feet. The report of the diver was that it had piled 
up in front of it no less than 12 ft. of clay and gravel, 
thus proving it to be the best holding gear tried. 

The results of these trials were considered so satis- 
factory by the Admiralty that, early in December 
following, they asked Mr. J. F. Hall (Sheffield) if he 
could supply an anchor for H.M.S. Blake, the new 
flagship for the North America and West Indies 
station, to be commissioned in January of this year, 
with Admiral J. Ommaney Hopkins, late Chief Con- 
troller of the Navy, as commander-in-chief. By dint 
of working at nights and during Christmas holidays, 
this anchor was made and delivered in time to be 
rigged up on board the Blake as the forward anchor 
on the starboard bow, being the anchor upon which this 
magnificent vessel will chiefly rely. Since the anchor 
for the Blake was supplied, Mr. Hall has been in- 
trusted with orders from the Admiralty to fit up with 
complete outfits of anchors the following vessels be- 
longing to Her Majesty’s Navy, viz., Forte, Charybdis, 
Jason, Jasseur, Niger, Speedy, and others. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 5, 1892. 

Any decided improvement in the iron trade is not 
likely to occur until new enterprises that have been 
built on paper during the past year or two, are under- 
taken. ‘The production of iron and steel continues. 
A 300-mile pipe line is being built from Western 
Pennsylvania to the seashore, a distance of 300 miles, 
Five-inch pipe is being used. It will take between 
5000 and 6000 tons. Two or three other pipe build- 
ing schemes are on hand which, if pushed, will make 
quite a demand for pipe, and overcome the depression 
that has existed. A good deal of heavy rolling mill 
machinery is being put up at different mills to turn 
out large plates for bridges and ships. Several million 
dollars are being invested in mills and appliances in 
different parts of the country. Manufacturers of 
rolling mill machinery have been quite busy for several 
months past, and some of them have more work on 
hand than at any time for three years. The equipment 
of rolling mills with improved machinery is quite gene- 
ral. The blast furnace outputcontinuesquite heavy,and 
there are probabilities of some very heavy contracts 
being placed within the next two weeks at the lowest 
prices that have ruled for years. Two or three rail- 
road companies will be large buyers of rails in the 
next week or two for summer and fall delivery. A 
large amount of business would be precipitated on the 
market if an upward tendency in prices was threatened. 
As long as prices continue low buyers purchase in 
small lots. Plate and structural ironmakers are not 
booking heavy orders, but are all running nearly full 
time. Beams and channels are quoted at 2.20, 
just about the bottom price. Shipbuilding require- 
ments for some 6000 tons will be placed early this 
month. Carbuilding requirements for some 20,000 
tons will be er ge by the middle of this month, 
inquiries for that amount having been already made. 
A good deal of reorganisation is going on among iron 
and steelmaking firms, the effect of which will be to 
harmonise interests which have heretofore been in 
apparent conflict. Among these organising concerns 
are the Wheeling Steel Company with a capital of 
5,000,000 dols., and the Brown-Bonnell Company, 
Youngstown, 





THE MEASUREMENT OF ILLUMINATION. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, May 10, Mr. Berkley, Pre- 
sident, being in the chair, the paper read was on “‘ The 
Distribution and Measurement of Illumination,” by Mr. 
Alex. P. Trotter, B.A., Assoc. M. Inst. C.E. 

‘This paper was divided into three sections. The first 
dealt with geometrical principles, the second with photo- 
meters, and the third with the results of measurements 
made in the streets and public buildings in London. 

When light falls upon a surface, that surface is said to 
be illuminated. Illumination consists of two factors— 
candle-power and distance. The carcel-meter was pro- 
posed in 1882 as a-unit of illumination. Mr. Preece 
showed that this was equal to a standard candle at 12.7 in., 
and ap wens the name ‘‘ Lux” for the English equiva- 
lent. e author has taken the candle-foot as a practical 
unit. The illumination of a horizontal plane at any 
= varies as the cube of the cosine of the angle of inci- 

ence of a ray of light falling on that point, when the 
candle-power and the height of the lamp are constant. 
Curves were given, showing this distribution graphically; 
illumination being represented as ordinates, and distances 
from the source of light as abscisse. 

The distribution of the total light on a surface varies as 
the solid angle subtended by that surface at the source of 
light. The usefulness of a white reflector depends on the 
solid angle which it subtends, and not upon its absolute 
dimensions. The resultant illumination, due to a number 
of lamps spaced at distances apart, equal to once, twice, 
three times, and six times their height from the ground, 
was shown by a number of curves. The distribution of 
the light of a continuous current arc lamp is peculiar. 
For angles of incidence greater than 50 deg. it varies as 
the fourth power of the cube of the cosine of the angle of 


Z}incidence. Light falling in a more vertical direction is 


largely reduced by the shadow of the negative carbon. 
he object of street lighting is twofold—to mark out 
the street with beacons, and to provide illumination. Ilu- 
mination begins to be useful when it is comparable with 
moonlight. pom. in this country rarely exceeds one 
thirty-sixth of a candle-foot, that is, a candle at 6 ft. ; it 
is generally between one-sixtieth to one-hundredth of a 
candle-foot. The distribution of illumination in more 
eneral cases was treated geometrically ; the variation of 
illumination due to the varying height of a lamp was dis- 
cussed, and it was shown that there was no particular 
virtue in the angle of incidence, the tangent of which is 

2 


Calculated contour curves of equal illumination, due to 
two lights at a distance apart equal to three times their 
height, and to three lights —— in a triangle, at a dis- 
tance apart equal to one and a half times their height, were 

iven, together with curves of illumination due to arc 
Fights spaced in a similar manner. The use of diagrams, 
to which the author gave thename of characteristic curves, 
was explained. In several respects these resembled steam 
engine diagrams. e co-ordinates were candle-power 
oa area; the area of the diagram was a measure of 
total light, or power in an optical form. The maximum 
and minimum iJluminations in any example could be seen 
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at a glance, and the shape of the curve showed the quality 
or regularity of the distribution. Characteristics for a 
square and for a circular area illuminated by a single 
light, and for several arrangements of uniformly spaced 
lights, were given. 

The second section on photometry alluded to the dif- 
ferent attempts which have been made to supplant photo- 
meters by thermo-piles, radiometers, and photographic 
methods The complication of gas-testing apparatus was 
contrasted with the simple forms of true photometers, 
such as those of Bunsen, Rumford, and Foucault. A pho- 
tometer was described, in which a shadow was thrown bya 
mirror upon a screen and a reflected beam of light was 
superposed upon the shadow; the whole screen was of a 
uniform tone when a balance was effected. Ina direct- 
reading photometer, a rod was p'aced nearly in the plane 
of the twolights to be compared. Two shadows were 
thrown on a screen, and the position at which the two 
shadows were of the same tone could be read off on a scale. 
The illumination photometers of Weber and Mascart 
were briefly described. Mr. Preece’s photometer of 1883 
depended on the measurement of the current of a small 
glow lamp. The sixth power of the current was approxi- 
mately proportional to the candle-power. The current 
was adjusted by resistances. The details of this photo- 
meter were discussed, and Captain Abney’s method of 
rapid oscillations in photometric measurement was de- 
scribed, Various errors were introduced in this use of a 
Bunsen screen and by the colour of the electric lamp 
at low candle-power. In a photometer designed by 
the author, in conjunction with Mr. Preece, in 1884, 
a glow lamp was made to approach or to recede 
from a Bunsen screen. The motion was given by a lever 
rolling on a cam in such a manner that the illumination 
could be read upon a uniformly divided scale. A number 
of modifications of this photometer were tried during the 
past winter, and resulted in the construction of an illu- 
mination photometer, with which a large number of 
measurements had been made. Two glow lamps, # and 4 
candle-power, were mounted in a long blackened box. 
Kither or both could be used at once. Four lithanode 
cells supplied the current. A reflecting screen covered 
with white paper threw the light upwards through a star- 
shaped hole in a horizontal screen of cardboard. The 
reflecting screen was mounted on hinges and could be 
wound up by a fine chain, finally folding quite out of the 
light. The chain was wound upon a cam, and a hand or 
pointer was mounted on the axis of thiscam. The cam 
was so shaped that a nearly uniform'y divided scale was 
obtained. The scale was graduated empirically. Read- 
ings were taken when the illumination of the ME sn 0 
cardboard screen appgared to be identical with the illumi- 
nation of the movable reflecting screen, visible through 
the star-shaped hole. The range of this photometer is 
from 2.5 to .001 candle-feet. 

Measurements were made in the South Kensington 
Museum, in which illumination of about half a candle- 
foot up to three and a half candle-feet were recorded. In 
Cannon-street Station the minimum was .025 candle- 
foot, and the maximum .4 candle-foot. In Charing Cross 
Station the minimum was .05 and the maximum .5. 
Several sets of measurements were made in the City. 
The result of systematic measurement of part of ~ same 
Victoria-street was given in contour lines of equal illumi- 
nation. The maximum in an exceptional case was 1.1, 
ordinary maximum .3, minimum .025. Contour lines 
were constructed from a considerable number of measure- 
ments in Whitehall. The illumination in Great George- 
street, Westminster, was also measured. The maximum 
was .9, and the minimum .005. The author was assisted 
in the street measurements by Mr. W. Winny and by 
Messrs. J. Leggat, L. E. Pierce, and W. O. Wallace, 
students at Finsbury Technical College. Characteristic 
curves were drawn from these observations, and enabled 
the degree and the quality of the lighting to be compared. 
The paper was accompanied by an appendix, containing 
tables of the value of a bougiemeter in candle-power at 
— distances, values of cos* @ and other powers of 
the cosine, 





Grays Srwerack —A special meeting of the Grays 
Local Board was held on Thursday last to consider the 
tenders for the new sewerage and sewage disposal works. 
The works consist of separate systems of sewers for 
sewage and surface water, with pumping machinery, 
chemical precipitation tanks, and filter oem for the 
sewage, and a storage creek to hold the surface water 
when the tide is too high for its admission into the 
Thames, Hassall’s pipes will be used for a part of the 
work, iron pipe: through the marsh, and ordinary stone- 
ware pipes for the remainder of the sewers. The lowest 
tender for the general contract works was sent in by Mr. 
Band, of Peterborough, and after his tender had been 
reduced to 27,767/. by certain alterations in the quantities, 
it was accepted by the Local Board, subject to the Local 
Government Board’s approval of an additional loan. The 
lowest tender for the iron pipes was 2927/., and this was 
sent in by J. and S. Roberts; but the discussion of the 
iron pipe tenders was adjourned. Messrs. Davey, Pax- 
man, and Co, of Colchester, will suppiy the pumping 
machinery. Certain alterations had been made to the 
scheme through a change in the site involving bad foun- 
dations, throuzh the addition of a filter bed, through the 
a'rangement to increase the works to deal with Tilbury 
sewage, through an increase in the pumping plant to the 
extent of providing a complete duplicate system in wet 
weather, and in consequence of the land and easements 
costing somewhat more than was calculated. The Local 
Board decided, therefore, to ask the Local Government 
Poard to increase the loan from 26,0002. to 36,0007. The 
Local Board decided to advertise for a clerk of works, 
Mr. W. H. Radford, of Nottingham, is the engineer to 
the works. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A very small amount of 
business was done in the pig-iron warrant market last 
Thursday, but prices were decidedly strong. One trans- 
action in Scotch iron was done at the preceding day’s last 

rice, and the close showed no change on the day. 
le the forenoon market some transactions in Cleve- 
land iron were reported at from 1d. to 3d. per ton dearer, 
but the close was 1d. up on the day. ematite iron 
closed only 4d. per ton dearer. The settlement prices at 
the close were—Scotch iron, 41s. per ton; Cleveland, 
39s. 3d.; hematite iron, 49s. 3d. per ton. On Friday 
forenoon the proceedings were quite devoid of any marked 
feature, and apart from some prompt transactions necessary 
to square accounts, there was absolutely no business done, 
In the afternoon also there was very little business done, 
and prices closed without change. Holders showed a 
strong disposition to lend warrants, but they were quite 
willing to sell, andin that way they were managing to get 
away a portion of their stock. At the close the settlement 
prices were: Scotch iron, 41s. per ton; Cleveland, 
393. 44d.; Hematite iron, 493. 44d. per ton. Although 
there were on Monday decided indications pointing to an 
early settlement of the Durham miners’ strike, the markets 
for Cleveland and hematite iron were well held by the 
‘*bulls.” Both of them declined from Friday’s prices, 
but not to the extent that was anticipated. Warrants 
were kept off the markets with the view of forcing the 
‘* bears ” to cover their short sales as they fell due. ‘Phat 
was the only outlet for the holders, as no one would buy at 
the prevailing prices. Theonly business reported was of a 

urely squaring-off character. Both Scotch and Cleve- 
fand iron were neglected. There were sellers ahead at a 
considerable reduction on cash prices. The market quite 
collapsed in the afternoon on very moderate offerings. 
In face of the probable early termination of the Durham 
strike, the effort to sustain prices proved to be of very 
little avail. The ‘‘bulls” made an attempt to support 
prices, but the moment they ceased to bid the market 
slipped away. At the finish Cleveland showed a fall of 
1s. 44d., and hematite iron a decline of 1s. 3d. per ton. 
Scotch iron was offered at 40s. 9d. per ton. The settle- 
ment prices at the close were—Scotch iron, 40s. 74d. per 
ton ; Cleveland, 38s. ; hematite iron, 48s. per ton. There 
was a continuance of the depression on Tuesday fore- 
noon over the impression, which was very generally 
held, that next month will see some of the English 
furnaces again in blast. Rather more business was 
done during the day. Cleveland and hematite iron 
were sold at rather over Monday’s closing prices, but the 
quotations came back a little at the close, 1d. and 14d. 
per ton respectively. No business was done in Scotch 
iron, which was nominally ld. per ton cheaper. In the 
afternoon the depression was very marked, and prices 
declined all round from 3d. to 4d. per ton. The closing 
settlement prices were—Scotch iron, 40s. 3d. per ton; 
Cleveland, 37s. 74d. ; hematite iron, 47s. 74d. per ton. 
The market was very quiet this forenoon. Only some 
2000 tons of iron were sold—500 tons of Cleveland and 
1500 tons of hematite iron—-and prices were just steady 
at last night’s finish. Business was also quiet in the 
afternoon, and the tone was flat. Near the finish Cleve- 
land changed hands at 37s. 9d. and 37s. 8d. per ton cash. 
The following are some of the quotations for No. 1 
special brands of makers’ iron: Gartsherrie, Summer- 
lee, and Calder, 50s. per ton; Langloan, 50s. 6d.; 
Coltness, 53s. 6d.; Glengarnock (shipped at Ard- 
rossan), 50s. 6d.; Shotts (shipped at Leith), 52s. 6d.; 
Carron (shipped at Grangemouth), 55s. 6d. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5912 tons, against 4258 tons in the corre- 
sponding week of last year. They included 350 tons for 
the United States, 575 tons for Canada, 200 tons for South 
America, 160 tons for India, 158 tons for Australia, 568 
tons for Germany, 315 tons for Holland, smaller quantities 
for other countries, and 3225 tons coastwise. The number 
of blast furnaces in actual operation in Scotland still 
remains at 77, as compared with 59 at the same time last 

ear, and 87 at this time two years ago. Six are making 

asic iron, 42 are making ordinary iron, and 29 are work- 
ing on hematite ironstone. he stock of pig iron in 
Messrs. Connal and Co ’s public warrant stores stood at 
467,271 tons yesterday afternoon, against 471,486 tons 
yesterday week, thus showirg for the week a reduction 
amounting to 4215 tons. 


The Malleable Iron and Allied Trades.—The malleable 
iron works and foundries in Scotland are doing very little 
business, and comparatively few orders of any extent 
have been booked for some time back. Steelmakers are 
also getting well out of work and have reduced the work- 
men’s wages. With lower estimates it is hoped that some 
new contracts may be booked. It is stated that some 

ood orders for oe and other castings have been held 

ack, owing to the recent high rates of cost. Engineers 
report that there is no improvement in trade; marine 
engineers are unusually quiet just now. Prices of steel 
and iron manufactures are being reduced all round. 


Spanish Ore Imports into the Clude.-—There arrived 
at Glasgow, Bowling, Greenock, and Port-Glasgow 
during the month of April, 35 steamers, with 63,087 
tons of Spanish iron ore. This is an increase of 46,787 
tons over the receipts for the same month last year, when 
the iron trade was slowly recovering from the six months’ 
strike. As contrasted with the imports in April, 1890, 
the increase is 4423 tons, although at present there are 
fewer furnaces in blast than there were two years ago ; 
but the stoppage of the English furnaces has caused 
larger consignments tocome to Scotland. Over the four 
months the imports—217,433 tons—show an increase of 
168,203 tons over those of the same period last year, and 





40,686 tons over those of the same period in 1890. The 
returns specially compiled are : 


Month. Four Months. 

Vessels. Tons. Vessels. Tons. 

1892 ... 38 63,087 144 217,433 
1891 ... 14 16,300 42 49,230 
1890 ... 40 58,664 121 176,753 
1889 ... 32 47,717 103 150,348 
1888 . 29 34,485 113 147,559 


Nickel Ore Imports intu the Clyde.—Two vessels arrived 
in the Clyde last month from British Columbia carrying 
a total of 4364? tons of nickel ore for the Nickel Com- 
pany’s works at Kirkintilloch, near Glasgow. For the 
past four months the total imports have been 16,156 tons 
as compared with 5204 tons in the corresponding period 
of 1891. The imports for this year are only 1700 tons 
short of the total imports for the twelve months in 1890, 
and they are 50 per cent. more than the entire landings 
during 1889 and 1888. 


Contracts for Looms for Calcutta.—In view of the 
present crisis in the jute industry in Dundee, it is a 
matter of some interest to persons engaged in the trade to 
learn that a firm of engineers in that city have lately re- 
ceived an order for 150 looms fur a jute factory in 
Calcutta. It is understood, however, that the prices 
obtained are considerably lower than those paid for the 
same sort of goods in recent years. 


Dundee Gas Coal Cuntracts.—The Dundee Gas Com- 
missioners have concluded the purchase of 35,000 tons of 
coal, at the average price of 15s. 8d. per ton, as compared 
with last year’s average of 17s, 24d. per ton. The quan- 
tity mentioned will probably last between seven and eight 
months, and yield gas of something like 25} standard 
candles. This is the first large purchase of gas coal in 
Scotland this year, and the prices at which the various 
lots have been placed seem to justify the belief that the 
period of high prices has now come to an end. About 
150 different kinds of coals were offered. It is just pos- 
sible that the price of gas in Dundee will undergo a 
slight reduction this year. 


Messrs. James and George Thomson, Limited, Clydebank. 
—This firm will shortly open an office in London, and 
Mr. J. P. Wilson, well known in the Clyde district, will 
renew his connection with the firm in the capacity of 
manager of the London office. 





CuetskA Exectricity SueppLy Company.—The direc- 
tors’ report of the Chelsea Electricity Supply Company 
shows that the number of lamps installed is over 30,000. 
The gross profit for the year 1891 was 1750/., on a total 
paid-up capital of 72,385/. For the first nine months of 
the year the coal, water, wages, and other running ex- 
penses amounted to 4.5d. per unit sold, while for the last 
three months they were only 3d. per unit sold. The 
management expenses, including rent, rates, and taxes, 
now represent 1.9d. per unit suld, against 3d. in 1890. 
Of the sum received by sale of current, 9681/., the follow- 
ing percentages (approximate) were spent; fuel, 28 per 
cent. ; oil and engine-room stores, 9 per cent. ; wages of 
men, 11 per cent. ; repairs and maintenance of buildings, 
machines, &c., 64 per cent. ; distribution expenses, 5} per 
cent. ; rates and taxes, 44 per cent. ; management ex- 
penses, 184 per cent. 





THE INTERNATIONAL HorTICULTURAL EXHIBITION.— 
The Horticultural Exhibition was opened last Saturday 
at Earl’s Court, London, by the Duke cf Connaught. 
About one-third of the well-known long building is 
filled with exhibits of systems of heating, glazing, and 
ventilating, together with garden tools, seats, and iron- 
work, and apiaries, aviarieés, and miscellaneous requisites 
of all kinds for horticulture. Another third has been 
converted into an exquisite covered garden, and filled 
with grass plats, flowers, and shrubs. 1]t is already ablaze 
with colour, and as the summer proceeds will see con- 
stant successions of flowering plants, which will be 
brought when at their full maturity, and removed imme- 
diately = begin to fade. The outside gardens have 
been ake A improved, and will in due time be very 
effective. It may be anticipated that this Exhibition will 
furnish a favourite place for tired Londoners to pass 

leasant evenings under the solaces of music and flowers. 

‘or those who desire a more stirring means of recreation 
there is the ‘* Wild West ” of ‘* Buffalo Bill.” 





THe “ Micnkte” Test for CemEent.—In our issue of 
April 1 we published a test for the quality of Portland 
cement, proposed by Mr. V. de Michele, of 14, Delahay- 
street, Westminster Mr. De Michele requests us to add 
to his test the condition that the cement should be gauged 
with the minimum quantity of water with which it is 
a to insure the highest strength in the test brick. 

he tests proposed by Mr. De Michele to insure a good 
cement were as follows: Pats } in. thick in water, abso- 
lutely sound at seven days; tensile strength, 400 lb. 
per square inch at seven days; fineness, 10 per cent. 
residue on a 50 sieve. In reference to this question of 
using as little excess of water as sible in gauging 
cement, we may remind our readers that a description of 
a simple mixing machine was given in our issue of 
March 6, 1891. This machine was used at the St. Louis 
Water Works extension, and it was found that by its use 
less water was required than for hand mixing. Moreover, 
so thorough was the mixing, that 5 per cent. more cement 
was required to fill a mould, and the average breaking 
strength of the briquettes was sensibly increased. With 
the machine two men could easily turn out about twe 
dozen briquettes per hour. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Uneasiness Amongst the Miners.—On every hand there 
are ample evidences that the colliers throughout this dis- 
trict are aware they are indirectly concerned in the great 
Durham struggle. If wages are reduced there, conces- 
sions will be required here, as under ordinary circum- 
stances the coal interests are antagonistic. eetings of 
miners have been held within the past few days at all the 
great local coal centres, and pressure has been brought to 
induce the Yorkshire Miners’ Association to make a 
special oo of 10,000/. to the Durham men, and to 
double the levy, which would then yield a weekly contri- 
bution of 2500/. The colliers here are evidently prepared 
to make great sacrifices for the sake of maintaining their 
present position. 


Yorkshire Miners’ Association. —A meeting of the 
Council of this organisation was held on Monday, when 
special attention was drawn to alleged cases of ‘‘ victimisa- 
tion” on a wholesale scale. In one instance it may lead to 
a strike of a thousand men. Deputations todeal with the 
matters were appointed, and if satisfaction is not ob- 
tained the attention of the Yorkshire Coal Owners’ Insur- 
ance Association will be directed to the subject. In the 
meantime some of the men will be balloted as to whether 
they wish to strike. On the Durham question it was 
resolved that should the Durham Miners’ Federation 
Board fail to arrive at a settlement, the Miners’ Federa- 


tion of Great Britain be recommended to increase their | 'T 


levy from sixpence to one shilling per week, so that the 
fight may be maintained ‘‘ against the unnecessary reduc- 
tion which the employers are demanding.” 


Coal and its Prices.—In spite of restrictive measures as 
to output the coal market continues to show a drooping 
tendency, engine and the commoner qualities being 
especially affected. Owing to the depression manufac- 
turers are only taking limited supplies, and agents are 
making concessions in order to clear large and regular 

uantities. At the Rockley Reservoir pit, Worsbrough, 
the men have struck work rather than work on the ‘‘ stop 
day,” or Saturdays. As they are obeying the Federation 
resoluticn strike pay has been granted them. 


The Dispute in the Stove Grate Trade.—Many men are 
on strike in this department. Some time ago wages were 
increased 10 per cent., but it is now leaking out that all 
the masters did not give it. Some of those who did are 
withdrawing the concession. Trade has been depressed 
in this branch for a long time and the difficulties are 
aggravated by perpetual disputes as to wages. 


Engineering Trades.—Many of the old engineering 
houses are complaining of slackness of trade, though about 
the Leeds district there are good orders in hand for 
agricultural machinery and traction engines both on home 
and export account. The abolition of overtime has 
spread the work more evenly over a large section of hands, 
and the unemployed are considerably reduced in number. 
At Sheffield the ordinary engineering trades are fairly 
engaged, but there is no pressure. Where Government 
orders are in hand for armour-plates, ordnance, &c., the 
men are more regularly employed, and up to the present 
have had slight cause for complaint, though there are 
evidences that business may be slacker before long. 


Heavy Branches.—The pig-iron market is, if anything, 
flatter, but smelters cannot afford to make further con- 
cessions. There is a complete absence of speculation, 
and customers only come forward slowly for actual re- 
quirements. Business is bad at the foundries. For first- 
class makes of manufactured iron, bar and plate, there 
isa slightly better inquiry, both on home and export 
account, but the depression is very marked. Makers of 
railway material have g orders on hand for tyres, 
springs, and axles, and the quotations given last week 
are firmly upheld. Difficulties with regard to the supply 
of north country coke have been practically surmounted 
by the substitution of suitable local made. As hematite 
commands about 8s. 6d. per ton above its normal value, 
those who have not contracts that insure a supply are 
suffering. The call for marine material is far below the 
necessary standard to insure prosperity, but a few addi- 
tional orders have come in within the past few days from 
the northern shipyards. For best crucible cast steel the 
demand is limited, only special qualities for tool purposes 
selling with any degree of freedom. Bessemer billets and 
slabs of guaranteed temper are quoted 5/, 17s. 6d. to 6/. 
per ton, and Siemens 61. to 64. 7s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Mining in the South-West.—Mr. J. S. Martin, one of 
Her Majesty’s inspectors of mines, in his annual report 
on the south-western mining district, which includes the 
county of Monmouth and parts of Brecon and Glamorgan, 
states that the number of lives lost in 1891 was higher 
than it should have been. ~None of the explosions of fire- 
damp which occurred were unavoidable ; they were due 
in each case to the use of naked lights. Seven separate 
explosions of firedamp (four fatal and three non-fatal) 
were reported. The four fatal explosions caused the 
deaths of fourteen persons and ‘injuries to six others, 
while the three non-fatal explosions caused injuries 
to three persons only. This is an unsatisfactory 
record, all the more so as the accidents resulted 
in each case from naked lights. The total number 
of accidents reported was 240, of which 53 were fatal, the 
latter resulting in the deaths of 63 persons and injuries to 
eight others. The non-fatal accidents caused more or 
less injuries to 196 persons—a record which is not un- 
favourable in comparison with former years. 


Swansea.—The exports from Swansea in April amounted 





to 157,953 tons, as compared with 187,595 tons in April, 
1891. The imports for April were 53,451 tons, as com- 
pared with 57,007 tons in April, 1891. The total move- 
ment in April was accordingly 211,404 tons, as compared 
with 244,602 tons in April, 1891, showing a decrease of 
33,198 tons. The aggregate movement for the first four 
months of this year showed a falling-off of 2586 tons, as 
compared with the corresponding period of 1891. The 
principal diminution in the exports in April occurred in 
tinplates. The exports of coal, coke, and patent fuel 
showed a reduction of 15,000 tons. 

Barry Railway.—The Barry Railway Company is at 
ema widening its main line between Barry Dock and 


rry to the extent of upwards of 20 ft., for the purpose | P 


of laying down another set of metals. 


Cardif.—A moderate business has been passing in 
steam coal; the best descriptions have made 12s. 6d. to 
13s., while secondary qualities have realised 11s. 6d. to 
12s. 3d. per ton. An average demand has prevailed for 
patent fuel. Household coal has been in pretty Pg 
demand ; No. 3 Rhondda large has brought 12s. 9d. to 
13s. per ton. Quotations for coke have been pretty well 
maintained ; foundry qualities have been quoted at 
22s. 6d. to 23s., and furnace ditto at 19s. 6d. to 20s. per 
ton. Iron ore has been rather inactive. 


More Welsh Coa’.—The Waterloo Coal Coma has 
just struck a section of the celebrated Mynyddis Cwyn 
house coal, after sinking for about two years at the 
irnant pit, above Crumlin. The section proved ulti- 
mately to be 4 ft. thick. 


The Great Western Railway at Cardiff.—Certainimprove- 
ments which the Great Western Railway Company pro- 
poses tomakein connection with its Cardiff station arrange- 
ments are expected to involve an outlay of 150,000. A 
contract for a new bridge over the Taff has been accepted 
and the work will be commenced immediately. 


Taunton and the Electric Light.—A special meeting of 
the Taunton Town Council was held on Tuesday for the 
—— of considering the proposed purchase of the 

aunton E'ectric Light Works. The report of an expert 
—Mr. Gisbert Kapp, of Westminster—who had been 
appointed to examine the works, was presented. The 
special point on which the expert was to express his 
opinion was whether the works were worth the 10,000/. 
which it was proposed to give for them. Mr. Kapp said 
the present system in Taunton (the Thomson-Houston) 
was not suitable for small areas, and could not be worked 
ata profit if the supply must be continuous. For that 
reason he could not advise the council to buy the works 
as a goingconcern. If the council determined to start 
an entirely new station they could take over several 
things from the existing company, for which they 
should pay 52507. The total cost of complete works 
suitable for the supply of 2000 16 candle-power private 
glow lamps and 44 street arc lamps would be 15,900/. The 
annual working expenses would amount to 2660/., includ- 
ing loan charges, and the annual revenue would amount 
to 29002. On the atrength of this report the committee 
who has had the matter in hand recommended the council 
not to purchase for 10,000/. It was decided to defer the 
further considera‘ion of the matter until the next council 
meeting, in order that inquiries be made as to the work- 
ing of the Thomson-Houston system in other places. 


The ‘* Rainbow.”—Rather more than ten tons of red 
lead have been injected between the wood sheathing 
and the hull of the Rainbow cruiser, since her arrival at 
Devonport. This has been done at considerable expense, 
not on account of any defect of workmanship, but 

urely as a precautionary measure, The cost will be 

orne by the dockyard vote. 


Gauge Conversiononthe Great Western Railway.— Anidea 
of the expense to which the Great Western Railway Com- 
cangles been put in connection with its final gauge vonver- 
sion, may be formed from the fact that twenty miles of addi- 
tional sidings have been laid down at Swindon for the 
reception of old rolling stock brought from the west, and 
that much of the rolling stock—especially goods trucks— 
will have to be discarded. There has for a long time 
been special activity at Swindon, where a large number 
of new narrow gauge carriages, trucks, and engines have 
been built to supply the places of those withdrawn. 


Bristol Docks.—The financial year of the Bristol Docks 
Committee has just closed. It is satisfactory to find that 
the foreign tonnage shows an increase of 60,425 tons, as 
compared with 1890-1. The dues also exhibit an increase 
of 7165/7. 


The Electric Light at Bristol_—As a result of recent 
tendering, an order for electrical plant required at Bris- 
tol has been given to Siemens Brothers and C»., Limited, 
London. The contract price is 7456/. Messrs. Tinkler 
Brothers, of Hull, will supply the boilers. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday the weekly iron 
market here was pretty largely attended, but the tone 
was flat and little business was done. The prospects of a 
settlement of the Durham coal s‘rike caused prices to fall 
and. buyers were very backward. In the early part of 
the day tew merchants were disposed to sell No. 3 g.m.b. 
Cleveland pig iron under 38s. 6d. for prompt f.o.b. 
delivery, but by the close of the market there were 
sellers at 38s. Makers, however, as a rule, were very 
firm and held out for 40s. for No. 3. Many of the mer- 
chants who have to fulfil contracts, which do not bind 
them to particular brands, are drawing{fthe iron from the 
public warrant stores and are consequently reduc- 





ing the stocks there very considerably. On Tuesday 
Middlesbrough warrants opened 37s 11d. and fell 
gradually to 37s. 7d., which was the closing cash price 
of buyers. To-day our market was again very quiet, 
but if anything a shade stronger. Warrants advanced to 
37s. 84d. cash buyers. There was not a great deal doing 
in No. 3, for which the general figure was something like 
38s. It is very difficult to fix quotations for forge quali- 
ties, as there is next to no business doing, the stocks 
having been just about cleared out, and there being at 
resent no production. On Monday a parcel of gre 
orge was reported to have changed hands at 39s. 6d. 
Local hematite pig iron cannot rocured, and no 
rices are mentioned. Supposing the Durham coal strike 
1s settled at once and everything is put into preparation 
forthwith for resuming operations, it will be quite impos- 
sible for the blast furnaces to be got into order for pro- 
ducing iron before next month, so that the stocks of pig 
iron both in public stores and in makers, are likely to be 
again very greatly reduced during May. Several of the 
ironmasters in the north are becoming anxious for a re- 
sumption cf work, as they fear their furnaces, some of 
— are said to be not over well damped down, may 
suffer. 


Manufactured Iron and Steel.— Very little news can be 
reported of these two important branches of the staple 
industry. Fortunately the Newport Rolling Mills of 
Messrs. J. Hill and Co. here have been re-started on im- 
ported coal, and about 700 men who have been out of 
work since the commencement of the Durham coal strike, 
have got back to their employment. Iron ship-plates are 
about 5/. 7s. 6d.; steel ship-plates, 5/. 15s.; iron ship 
angles, 5/. 5s.; and steel ship angles, 5/. 12s. 6d.—all less 
24 per cent. discount for cash. Heavy steel rails are 
quoted 4/. net at works, but none are being made just at 
present. 


The Fuel Trade.—In coal prices are rather more irregular 
than they have been of late, and for forward delivery lower 
rates are quoted. At Newcastle for prompt delivery 
about 12s. 6d. f.o.b. is the figure for best Northumbrian 
steam coal, but for forward 10s. 6d. is mentioned. Bunker 
coal is rather weaker. Durham coal is not yet generally 
quoted. Coke is quiet, there being, in fact, practically 
none.in the market and no demand for it witb all the 
blast furnaces damped down. 


The Bessemer Medal of the Iron and Steel Institute.— 
We understand that the council have decided that this 
gold medal, which was instituted by Sir Henry Bessemer 
twenty years ago in connection with the Iron and Steel 
Institute, and which is awarded anoually to some one 
who may have distinguished himself in the scientific or 
practical details of the iron and steel trades, shall this 
year be awarded to Mr. Arthur Cooper, who is well 
known as the managing director of the North-Eastern 
Steel Company, Limited, and also of the Acklan Iron Com- 
pany, Limited, Middlesbrough. The presentation of the 
medal will be made at the annual meeting of the Insti- 
tute, which is to be held towards the end of this month. 


Messrs. Dorman, Long, and Co., Limited.—The direc- 
tors of Messrs. Dorman, Long, and Co , Limited, of West 
Marsh and Britannia Iron and Steel Works, Middles- 
brough, recommend, we understand, the payment of an 
interim dividend at the rate of 5 per cent. per annum or 
2s. 6d. per share free of income tax. This is the same 
amount as was paid last year in spite of the fact that 
trade generally in the north is considerably worse than it 
was a year ago. Messrs. Dorman Long have kept in 
full swing right through the Durham coal strike. 





INSTITUTION OF MINING AND METALLURGY.—The first 
session of the Institution will be opened at 7.30 on the 
evening of ednesday, May 18, at the Geological 
Museum, Jermyn-street, when the president, Mr. George 
Seymour, will deliver an inaugural address, An in- 
augural supper will follow at 9.30 at the Criterion. 





AN ENGINEERING Exuipition.—An engineering exhibi- 
tion has been arranged to take place at the Agricultural 
Hall, Islington, N., from November 5th to 12th inclusive, 
Full particulars may be had of Mr. John Black, secretary 
and manager, Exhibition Offices, 2, Newcastle-street, 
Strand, London. 





AMERICAN Matt Service.—A_ parliamentary return 
has just been issued at the initiation of Mr. Leng, 
Member for Dundee, showing the duration of passage 
outwards and homewards of Atlantic steamers, but the 
return has little or no value, for while the time of con- 
tract steamers—Cunard and White Star steamers—is 
given as between Roaches Point and Sandy Hook, the 
time of all other steamers, and they are considerably in 
the majority, is the interval between the delivery of the 
mails tothe packet at the port of departure, and their 
receipt at the port of arrival. Thus the time taken by 
non-contract steamers from Sandy Hook, through quaran- 
tine, to the New York post office, is included. Clearly the 
basis for comparison is unfair. One point which the return 
emphasises is that the contract steamers are not always the 
fastest leaving on that particular day. We note, for in- 
stance, that every alternate Wednesday the Brittanic or 
Germanic takes the official mails, while the City of New 
York or City of Paris, leaving at the same time, invari- 
ably cross in 30 to 48 hours less time. The public now 
largely indorse their letters to be sent by these steamers, 
om sometimes save a week in a reply, but the post-office 
authorities ought to end the anachronism and adopt the 
American plan of sending the mails for the day by the 
fast steamers leaving on that particular day, preparing 
their list of mail days to insure that, in all cases, the 
public can have the best service. 
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THE PYKE AND HARRIS ALTERNATE 
CURRENT DYNAMO. 

In last week’s issue we called attention to a dynamo 
of unusual construction, exhibited by Messrs. Pyke 
and Harris, of 34, New Tothill-street, at the conver- 
sazione of the Royal Society, and we now give illustra- 
tions showing the construction of a 100-light machine. 
This dynamo is designed to work on the inductor 
principle, primarily invented by Faraday, and which, 
it is aaa. embodies the following advantages : The 
whole machine is far more solid than other machines, 
and for the same space occupied, is the most energetic, 
moreover, a8 the whole machine consists of but two 
castings, iron stampings and coils; it is cheap and 
simple to construct. It further has the advantage of 
no rotating wire or sliding electric contacts, both the 
field and armature coils are stationary, and in case of 
the failure of one or several of the coils, there is a fuze 
arrangement attached to each coil connection which 
melts before the current from the active coils passes 
into, the defective one. Fig. 1 presents a vertical 
section. .The portion marked A is a magnetic mass 
forming anannular space for the inducing coil and in- 
closing the latter on three sides, B is the inducing coil 
which is surrounded with a mass of magnetic material 
on its inner and outer circumference and on one of its 
faces. Ontheextensions of thismagneticmass flatannular 
lamin, consisting of soft charcoal iron stampings C of 
the shape shown in Fig. 4, are placed and arranged so 
as to form a continuation of the field magnet, pro- 
vided with the necessary polar projections. These 
lamine are rigidly fixed to one another and to the 
field magnet as shown in the figures. Fig. 2 is an end 
view, the right half being shown with the inductors 
in position and the left half without them. 

he driving shaft H is supported by the magnetic 
mass and carries at one end the inductors I, while at 
the other end is fixed the driving pulley. The shaft 
is lubricated by means of a longitudinal groove, which 
is supplied from a lubricator L through an oblique 
passage a as shown. ‘The inductors are of approxi- 
mately equal breadth to the distance from centre to 
centre of contiguous pole-pieces E. They are subject 
to great magnetic strains, to resist which requires ex- 
treme rigidity. Theyare built of soft iron lamine, which 
are rigidly fixed in place by strong bolts and strongly 
supported by strengthening plates between them. 


The plates are separated from each other by thin | goo 


sheets of paper, as is usual, steel sheets being used for 
the strengthening laminw, The inductor carrier G, 
which is of gun-metal, is mounted on one end of the 
driving shaft. 

Electric currents are produced by revolving the mag- 
netic inductors in proximity to the magnet which is 
provided at both poles with polar projections c and d, 
serving as cores for the conductors E and F in which the 
current is to be induced, the object of the inductors 
being to complete the magnetic circuit alternately 
through each set of polar projections. An even number 
of polar projections are employed, and the revolving 
inductors are arranged so, that in proportion as one 
pole is being demagnetised, the magnetism of the 
other poles increases, and vice versd, thus the total 
magnetic effect is always approximately constant. 
The induced current conductor is so arranged that the 
polar projections which are being magnetised and 
those which are being demagnetised have a similar 
inducing action upon it, the magnetising of one set of 
polar projections thus increasing the effect produced 
on the same wire by the demagnetisation of the other 
set of polar projections. The 100-light machine is 
15 in. wide, 20 in. long, and 21 in. high over all. 
Mitis metal is used for the main casting, andis found 
to have a magnetic conductivity equal to 60 per cent. 
of steel and wrought iron. The exciting current re- 
quired on full load is 6 ampéres at 50 volts. 





MISCELLANEA. 

THE annual dinner of Old Students of King’s College, 
London, will be held on Monday, May 30 next, at the 
Freemason’s Tavern, Great Queen-street, Long Acre, 
when Dr. W. O. Priestley, of King’s College Hospital, 
has kindly consented to preside. 


The new peat coke industry in Sweden is now likely to 
soon come intoa rational groove, the numerous opponents 
having been silenced, pro tem. The first manufactory 
will be erected at Elmhult, were the pape: ae! has 
— extensive bogs; a staff of 200 men is already at 
WOrk,. 

The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending May 1 amounted, 
on 16,3284 miles, to 1,363,795/., and for the corresponding 
period of 1891, on 16,262 miles, to 1,387,065/., an increase 
of 664 miles, or 0.4 per cent., and a decrease of 23,270I., 
or 1,7 per cent. 

Asa result of special inquiries which have just been 
made, it isannounced that there is a strong eag niger 
that the manufacture of tinplate and terne plate in the 


United States will come up to the carefully framed re- 
uirements of the McKinley law, and justify the con- 
tinuance of the protective tariff. 
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Chemistry will be held at the rooms of the Chemical 
iety, Burlington House, at 3 p.m. on Monday, 
May 16. The subject for discussion will be ‘‘The 
Present Regulations with Respect to the Admission of 
Fellows and Associates to the Institute.” 


The annual general meeting of the Liverpool Engineer- 
ing Society was held on May 4 last, at the Royal Institu- 
tion, Colquitt-street, when Robert E. Johnson, M.1I.C.E., 
was elected president for the ensuing year. After the 
ballot the adjourned discussion on the paper read by Mr. 
H. P. Boulnois at the last meeting on ‘‘ Refuse De- 
structors ” was resumed. 


The Bombay Fire Department has recently made con- 
siderable additions to its plant, and during the past few 
weeks Messrs. Merryweather and Sons, of Greenwich 
have supplied four powerful steam fire engines, as well 
as several hand-power machines and other fire apparatus. 
Mr. Cammissioner Ackworth and Superintendent Nicholls 
have now one of the best-organised and equipped fire 
brigades in the East. 


agitate for a further reduction in the fees charged for 
patents. The Association also wishes for an extension of the 
term of the patent from 14 to17 years. These twochanges 
would not be difficult to carry out, bnt the third point of 
their programme, viz., insuring the absolute validity of 
all patents issued by the office after the Act, would be 
very difficult to attain, and has certainly not been yet 
secured in America. The offices of the Association are 
at 16, Lord-street, Liverpool. : 


The journal on the main shaft of one of the coastwise 
steamers running to New York, U.S., becoming heated, 
a stream of water was applied upon the journal for the 
purpose of cooling it. The steamer made the remainder 
of its trip successfully, but on examination it was found 
that contraction from the chilling effect of the water had 
cracked the journal longitudinally and transversely, and 
that one of the former cracks extended through the shaft, 
which was 14 in. in diameter and 22 in. long, to within 
2 in. of one outside edge, and with that portion of the 
shaft the steamer had run about 100 miles. 


Electric transmission of water power is beginning to 
attract considerable attention in various parts of Sweden 
and although the instances, where it has already been 
turned to practical account, are not very numerous go far, 
several somewhat important installations are under con- 
templation. A new project is that for transmitting 

wer from the Indal River—the Kattstrup Fall—to 

stersund for the purpose of pumping at the water works. 
The corporation has anated 9 the necessary preliminary 
concession on condition that the works shall be ready by 
December 1 this year, and that the arrangements may 
not in any way clash with regulations of the insurance 
companies, 


What bids fair to be rather an interesting experiment 
from a shipbuilding point of view is about to be realised 
in Norway. It has been decided, provided the necessary 
funds can be raised, of which there can hardly be an 





A conference of the members of the Institute of 


doubt, to construct a Viking ship for the Chicago Exh. 





A Patent Law Reform Association has been formed to | G 





hibition on the exact lines of the famous Gogstad Viking 
ship. The dimensions are also to be the same as those 
of the original vessel, A number of experienced captains 
have given as their opinion that the proposed vessel can 
cross the Atlantic without any risk during the months of 
April to July. The meeting in Mid-Atlantic of an old- 
fashioned Viking ship and one of the “‘ greyhounds ” of 
the present day will be rather an interesting sight. 


The Minister of Marine in Paris has contracted with 
Messrs, Yarrow and Co., of Poplar, to construct for the 
French Navy a shallow draught river gunboat for service 
in Dahomey. It will be 100 ft. in length by 18 ft. beam, 
and will have a draught of only 18 in.. It will be pro- 
pelled by a-stern-wheel, and the ms expected is 10 miles 
an hour. Messrs. Yarrow and Co. have undertaken to 
construct this vessel in one month. It will be built in 
floatable sections, by which means the parts can be con- 
nected together abroad while afloat with great rapidity, 
and at the same time enable the vessel to be ntl 
without difficulty, It will beremembered in the case of 
the Mosquito and Herald, built by Messrs. Yarrow and 
0. two years ago for service on the Zambesi for the 
British Government, the sections were connected to- 
gether, the machinery placed in position, and the vessel 
run on the Thames in the remarkably short space of time 
of six hours, 


An important discovery of very extensive iron ore de- 
posits, which are even supposed to rival the enormous 
iron ore mountain at Gellivora in North Sweden, has 
quite recently been made in Finland by M. Stjernvall, the 
geologist. he iron ore deposits are in Kualajorvi 

rish, to the north-east of Kemitrésk, close to the 
eral border, and the ore is of very good quality. 
Unfortunately the position is an awkward one, in an 
out-of-the-way place, close to-the polar circle, far from 
all existing means of communication and _ transport. 
More exhaustive examinations, which will no doubt 
shortly be undertaken, will throw more light upon this 
interesting discovery, and show of what importance it is 
likely to prove. Hitherto iron has had to be imported 
from abroad into Finland, principally from Sweden. It 
is understood that the State will retain the ownership of 
the deposits. 


The Grand Trunk Railway of Uruguay from Monte 
Video has been completed. It runs 352 miles almost due 
north to the town of Rivera on the Brazilian frontier. 
When the works were begun in August, 1888, the Central 
Uruguay Railway reached no farther than Paso de los 
Toros, on the Rio Negro, 170 miles from Monte Video. 
The intervening country from there to Santa Ana was 
little better than a howling wilderness, destitute of roads, 
bridges, or communication, and almost devoid of houses 
or population. The immediate. result of this Grand 
Trunk line to Brazil will be to open up a vast tract of fertile 
land hitherto comparatively valueless. If we include 
merely a zone of 10 leagues on either side of the section 
from Paso de Tores to Santa Ana, this will comprise 
an area of 1200 square leagues or 8,000,000 acres, which 
is little less than the area of Belgium ; all this will now 
be brought within easy contact with Monte Video, 
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PULSOMETER PUMPING PLANT FOR SHAFT SINKING. 
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WE give on this page an illustration of an interesting 
application of the pulsometer to the sinking of shafts 
through water-bearing strata. The shaft in question 
was sunk at the Rotherham mines of Messrs. John 
Brown and Co., and the whole of the work was carried 
out under the supervision of Mr. Rhodes, the manager, 
and Mr. Green, the engineer of the mines, without 
reference to the Pulsometer Engineering Company, 
Limited, of the Nine Elms Iron Works, London, who 
supplied the pumps only, all details being, as already 
stated, carried out without any necessity for consulta- 
tion with the makers arising. Nine pulsometers were 
employed, and were stationed at different heights in the 
shaft. The three lowest were simply suspended from 
three crab winches placed a short distance from the 
mouth of the shaft. The two upper tiers of three pulso- 
meters each were placed on stages above the tanks from 
which they drew water. Each of the two lower tiers 
pumped on to the tank above it, so that the total lift 
of 216 ft. was divided into stages. The maximum flow 
of water was met with at a depth of 150 ft., where it 
reached from 130,000 to 140,000 gallons per hour, As 
the sinking proceeded part of this flow was stopped 
off by tubbing, and the pumps were less severely 
strained. A noteworthy feature of the plant was the 
small space occupied by the pumps and their appur- 
tenances. The shaft was 18 ft. in diameter, and only 
6 ft. of this was actually occupied by the pulsometers, 
though in the engraving, with a view to making the 
arrangements clearer, they have been shown as occu- 
pying more than this. The steam supply to the pul- 
someters was obtained from a set of boilers situated 
352 ft. from the mouth of the shaft, and which worked 
at a pressure of 80 lb. per squareinch. Toconvey the 
steam to the lowest tier cf pumps a sliding steam pipe 
was used, flexible hose not being found necessary. 





THE COLUMBIAN EXPOSITION. 

WE publish on our two-page plate perspective views 
illustrating the main entrances of two of the buildings 
of the Columbian Exposition, the Administration and 
the Government Buildings. We have already pub- 
lished detailed drawings of the former, and on an 
early occasion we shall give the drawings of the latter 
structure, Our illustrations this week will convey a 
good idea of the dimensions and the elaborate 


character of the two buildings, which are each devoted 


to special purposes. The Administration Building is 
placed at the west end of the great court formed by 
the long range of facades of the principal halls; it 
faces eastward, and looks towards the lake. As we 
have already described this building, a very brief 
notice will suffice on the present occasion. The 
architect is Mr. Richard M. Hunt, of New York, 
President of the American Institute of Architects. Its 
estimated cost is 110,000/., and its dimensions are very 
large. Itoccupiesanarea of 250 ft. square, and thegeneral 
design consists of four corner pavilions 84 ft. square, 
connected by four walls, in which are the main 
entrances. The inclosed space forms a rotunda 120 ft. 
in diameter and 220 ft. high. The great portals, one 
on each side, and the design of which is shown in the 
illustration, are 50 ft. wide and 50 ft. high. The 
public will be admitted to various exterior plow. 
the highest of which is 200 ft. from the ground, within 
the dome. The corner pavilions before mentioned will 
be occupied as offices for the various departments of 
the Administration. 

Immediately in front of the Administration Build- 
ing will be a monumental fountain designed by Mr. 
Frederick McMonnies, of New York. 

The great fountain in front of the Administration 
Building, which, by night, will be brilliantly illuminated 





with electric light and colours, is placed in a basin 150 ft. 
in diameter. The lipof this basin is about 10ft. above! 


the level of the grand basin. In the centre of this 
fountain will be a ship bearing a triumphal car, witha 
female figure of Progress seated thereon. The boat 
will be propelled by six heroic figures, wielding 
gigantic sweeps. These figures will represent the arts 
and sciences. A figure of winged Fame will be at the 
bow, and Time, represented by an heroic figure, steers 
the boat. The highest point of this group will be 
35 ft. from the level of the basin, and the distance be- 
tween the tips of the two sets of oars will be about 
60 ft. Around the edge of this basin are sea-horses 
leaping under their riders’ blows. Ingenious sprays 
of water will form a mist and give animation to the 
fountain, which is full of spirit. A large cascade of 
water will pour from the lip of this basin, and pumps 
with a capacity of 50,000,000 gallons of water per 
twenty-four hours will serve the fountain. 

The Government Buildingis situated near the north- 
east of Jackson Park in a large reserve space facing 
the lake. The architect is Mr. W. J. Edbrooke, of 
Washington, and the cost will be about 80,0007. As 
we shall publish further descriptions of this work with 
the detailed drawings, we need only call attention to 
the monumental character of the facade, and the 
elaborate style of architecture. 





INDUSTRIAL NOTES. 

THERE is still a considerable feeling of unrest in the 
industrial world ; indeed it does not seem to abate to 
any extent, it only shifts its ground. The causes are 
not wholly industrial and social. They are complicated 
by political issues in nearly the same way as they are 
on the Continent of Europe, though not quite to the 
same extent in this country as there. This phase of 
the labour question is not new, but it is seldom that 
it attains such prominence. In the years 1833-4 there 
was a similar semi-political outburst, blending with 
social and economical agitation among the working 
classes. In 1846-7-8, again in 1859-60, and, to some 
extent, in 1866-7, politics and labour questions com- 
mingled, te the dismay of politicians, and to the un- 
settlement of trade. Some persons imagine that this 
turmoil will be more or less permanent, until at last 
we get toa stage when the whole question will have to 
be dealt with by the legislature. But the process would 
be so exhausting in its character and effects upon trade 
that there would be very little to settle when that 
period arrived. Trade would have languished and 
dwindled away, employment would be scarce and 
uncertain, wages would be low, and probably prices 
high, so that it would be a mere hunger revolt, with 
no definite purpose. There is, however, no reason to 
apprehend anything so disastrous. Slackening trade 
and a falling market are having their usual effects, 
and these will cease or be modified when the causes 
cease toe operate. Englishmen will not for a long 
period be entrapped into a mere Continental political 
movement, for the conditions are not identical, and 
the workmen’s organisations are not the same. We 
are practical; we endure what we cannot cure, even 
if we grumble, 


The engineering trades throughout Lancashire have 
undoubtedly suffered less by the recent turmoils in the 
labour market, by the stop-week and play-days of the 
miners, and other disturbing industrial influences, 
than other centres of the same branches of industry. 
The most that can be said of the Lancashire engineer- 
ing trades is that they are and have been gradually 
slackening off, but the effects have been partial and 
slow, in nearly all instances, even if continuous. 
Some of the large engineering establishments engaged 
on specialities are still being kept fairly well going, 
and the practical machinists are well supplied with 
work for the present. The machine tool manufac- 
turers are for the most part slack, as compared with 
what they were some time ago, but the suspensions 
have not been great, generally speaking. Locomotive 
builders and boilermakers report fewer orders, and 
generally the weight of new work coming forward 
indicates a quietening down in most branches, The 
immediate outlook is certainly not satisfactory, for it 
denotes a period of quietude in the engineering in- 
dustries. Very little real improvement has taken 
place in the iron trade, the business done is small, the 
purchasers being content with merely sufficient for 
hand-to-mouth requirements. Prices have beenirregular 
though there is no decided fall in the rates, for pro- 
ducers have very little material to offer, as the produc- 
tion has been small for some time. In exceptional cases 
of certain distinct brands a fair amount of business is re- 
ported, but orders for forward delivery scarcely main- 
tain quoted prices. The demand for manufactured 
iron is limited, and the metal market is quiet, but the 
cones prices remain unchanged. There are no serious 
disputes in Lancashire in connection with the enyi- 
neering and cognate industries, though the cotton 
strike and lockout have affected them to some extent. 
The building trades also are now engaged in agitations 
for increased wages, and trade in the larger towns is 
so good in the several branches that concessions and 
advances have been obtained with very little difficulty. 
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This shows that trade is not seriously depressed, and, 
therefore, the signs are encouraging. 





The condition of trade in the Sheffield and Rother- 
ham district is decidedly on the decline in most of the 
local industries. Nor is there any indication of a 
real revival in the majority of the branches of trade. 
The cutlery and file trades are not so well off as they 
were at the commencement of the year, and the rolling 
mills are inactive. The Bessemer steel trade has 
suffered by the Durham strike. There is, however, 
great activity in the ‘‘ cycle” branches of trade. 
There is a spirit in certain branches for export to 
Spain, in anticipation of the new tariff scales, but this 
will soon be at an end. The chief activity is in 
scissors, knives, razors, and files. It is reported that 
Sheffield makers of Bessemer steel have discovered 
that they can obtain hard and well-washed coke in the 
neighbourhood, which will do as well as Durham coke, 
so that they will no longer be dependent upon Durham 
supplies. Hematites are quoted at higher prices, 
There are no local disputes of any consequence, but the 
miners are levying themselves generally for the Durham 
men. 





In the Staffordshire districts there is little activity 
in the iron and steel industries. The orders coming for- 
ward are few and unimportant, nor is any revival ex- 
pected so long as the dispute in Durham, and the 
excitement in the coal trades generally, last. The 
majority of the works are on short time, in only a few 
instances can it be said that the men work full time. 
The rolling mills are only making three or four days 
per week, some even less, 





Mr. Anutt, the popular agent of the Iron and Steel- 
workers’ Association, and Mr. Trow, the secretary, the 
latter being a member of the Royal Commission on 
Labour, state that 90 per cent. of the iron and steel 
workers are opposed to the legal eight hours move- 
ment, and that the opposition to it is not from the 
officials of the union, but from the men themselves. 
The idea of the policeman superseding the trade union 
is not relished by the men in those trades, though they 
could put forward as strong a case for interference as 
any branch of trade in the country. 





The condition of trade inthe Cleveland district, in 
all that concerns and pertains to the iron and steel 
industries, including the ironstone miners and the 
limestone quarrymen, is lamentable to a degree never 
before exverienced. It is doubtful whether the 
locality will witness its former activity for years to 
come. Of course the whole blame does not and cannot 
rest with the Durham strike, but that was the last 
straw that broke the camel’s back industrially speaking. 
So widespread and acute is the distress that an appeal 
has been made by some public men in London to ward 
off absolute starvation. The men are not responsible 
for the condition of things that exist; they had no 
voice and no control in the matter. Help might, 
therefore, well be given by those who can afford to 
give, for the sake of the wives and families and the 
half-famished men. 





It is a matter of regret to find that the northern 
iron and steelmakers have refused to ratify the agree- 
ment provisionally made with the North of England 
Board of Conciliation and Arbitration, and the Mid- 
land Wages Board, for the amalgamation of the sliding 
scales. It was hoped that the arrangement would be 
accepted and ratified, but the northern men refused, 
Perhaps, however, the two bodies will be able to see 
their way clear to an understanding which may prac- 
tically solve the difficulty and prevent the friction 
and disputes that have often taken place in con- 
sequence of the divergence in the two scales. 





In the Scottish districts the wages of the iron and 
steel workers have been reduced 10 per cent., the men 
not being able to resist it. Some of the furnacemen 
have made a show of resistance, but all agree that it is 
a useless battle. The strikers soon found that their 

laces were filled by non-union men, and their leaders 
Goes advised migration to other districts. But they 
will there meet with similar difficulties. It were 
better for the leaders to take a firm stand, and tell the 
men that it is utterly useless to resist the economic 
conditions which demand a reduction of wages. 





The Operative Plumbers’ Association has sent out a 
statement with respect to the recent dispute on the 
Tyne between the Amalgamated Engineers and them- 
selves, the perusal of which will show more clearly 
than ever that the engineers were hopelessly wrong in 
the steps taken and the attitude assumed. Indeed it 
appears that the local leaders of the strike endeavoured 
to override the plumbers by every means, some of 
which were far from being creditable. For example, 
in constituting a committee of reference they wanted a 
vote for every 1000 men. As the engineers had over 


6000 and the plumbers under 1000, there would have 
been six votes to oue, a clear majority of five whatever 





the facts or the merits of the case. It also appears 
that at first they favoured the representation of em- 
ployers on the committee, but when the composition 
of that committee was altered to an equal number 
on each side, the presence of the employers was 
objected to. Those tactics failed, as they deserved to 
fail; and the lesson will be a lasting one. So far there 
has been no kind of renewal of the dispute, but many 
= the men have failed to find employment at the old 
rms. 





In the Birmingham district the manufactured iron 
trade is in a dull condition. Orders come in slowly, 
and the prices have a downward tendency, although 
there is no change in the quotations. This especially 
applies to bars, sheets, and tube strips. The falling 
off in marked bars is not so great, as there are con- 
siderable orders on hand for dockyard and engi- 
neering requirements. Common bars are, however, 
to be had at lower rates. The local trades generally 
keep fairly well employed, but with a tendency to 
quieting down in most branches. In the adjacent dis- 
tricts trade is not so good, and the prospects are not 
encouraging. There are no serious trade disputes in 
any branches; and the engineering works are not 
suspending hands to any great extent. Here as else- 
where lack of confidence is felt even more than any 
real want of trade. 


The crisis in the iron trade is not confined to Eng- 
land, for it appears that in Belgium some twenty iron 
works are to j closed in consequence of the depres- 
sion in irade, accelerated by the recent protectionist 
tariff charges in France. The closing of these works 
will throw large numbers of men out of employment, 
and will also affect the coal miners in various districts. 


The building trades seem to be the only branches 
of industry just now that are gaining advantages in 
the ratesof pay. In some Lancashire towns they have 
been striking for 9d. per hour, and offers of 84d. have 
been refused. In Birmingham the men are also seek- 
ing an advance, and there appears to be no disposition 
seriously to resist their demands. The same applies 
to many other districts, an evidence that trade in those 
branches is tolerably active, and with good prospects 
for the summer months, 





Lord Salisbury has consented to receive a deputation 
from the London Trades Council on the subject of 
eight hours, as formulated in the resolution at the 
Hyde Park demonstration. Mr. Gladstone has asked 
for a statement of the case in preference. The council 
have also decided to lay the matter before the London 
members, the deputation of last week being altogether 
unauthorised. The Fabian Society is soliciting replies 
as to the Miners’ Eight Hours Bill, payment of mem- 
bers, &c. ; Mr. Gladstone replied ‘‘ No” to the queries, 
and Mr. Howell referred the questioners to his books, 
‘*The Conflicts of Capital and Labour” and ‘‘ Trade 
Unionism, New and Old,” and to his votes in the 
House for his opinions on the several subjects. 


The Merchant Shipping Bill of Mr. Howell bids fair 
to pass into law thissession. It provides for the deten- 
tion of overladen ships and the inspection of the pro- 
visions and water for all ships, as is now done in the 
case of emigrant ships under the Act of 1854. The 
chief difference was as to methods, not to the principle 
of the Bill. 





The lockout of cotton spinners in Lancashire has 
happily terminated, though the Stalybridge men 
rather resent that portion of the agreement which 
binds them to work with the non-unionists who went 
in to take the place of those on strike. The dis- 
pute itself was mainly technical in its character, but 
the question of non-unionist labour came in to com- 
plicate it. All the other points appear to have satisfied 
the Stalybridge men, but they made some difficulty 
about working with those who took the places of the 
men who went out on strike. The conference of em- 
ployers and representatives of the workpeople agreed 
that| where bad work was proved the men should 
be entitled to compensation for loss in wages; and 
where no loss in wages was proved, but the work was 
still bad, alterations in the speed of machinery or 
materials are to be made; loss in wages by lessening 
speed to be settled by mutual arrangement ; employers 
to re-employ all the old hands they can find work for. 
These and other points were formally ratified by the 
two associations, and the men resumed work on Mon- 
day last. The cause of the dispute at Stalybridge, in 
the first place, was the quality of the materials, so that 
this is covered by the terms of the agreement. But 
the termination of the dispute will not end the trouble 
in Lancashire, for prices are so low, and trade is so 
bad, that short time is likely to prevail for some little 
time to come at Jeast. At Accrington the Victoria 
Spinning Mill, of 20,000 spindles, has been closed owing 
to the unremunerative state of the cotton trade. The 
coarse cotton spirners of the Manchester district have 
resolved to work only three days per week. The 





effect of these stoppages and short time will affect the 
mechanics and engineers employed at the factories and 
mills, and indirectly many other industries, and parti- 
cularly if the depression continues for any length of 
time—though the latter is not anticipated. 

The strike of dockers at the Swansea Docks was 
settled towards the close of last week, and the men 
resumed work, that is, as many of them as could be 
taken on. But many of the places were filled by the 
‘*free labour,” or non-union men, whom the employers 
hesitate to discharge. The wonder is that any men 
will take work upon terms which may involve dis- 
missal as soon as a strike is over. The fact is either 
the men so taken on are usually incompetent, and not 
able at other times to secure employment, or they 
are hardly treated if discharged when the old hands 
return. ‘The strike only lasted a short time, but it is 
estimated to have cost nearly 8000/. ; the loss of ton- 
nage to the harbour was from 30,000 to 40,000 tons, 
and the loss of revenue in rates and dues amounted to 
20007. Nearly 2000 colliers were thrown out of em- 
apne and the — industry was for the time 

ing nearly paralysed. 





In the Select Committee on Railway Servants’ 
Hours of Work, Major Marindin stated that in the 
reports on railway accidents since 1880 there were 
numerous references to long hours as one of the causes; 
since 1888 there had been 27 such references. He 
was not in favour of shortening the hours by Act of 
Parliament, but he considered that eight hours were 
—_—- for a man in a single box. 

e fund which is being raised by the labour mem- 
bers of Parliament for ex-station master Hood, who 
was dismissed by the directors of the Cambrian Rail- 
way Company, amounted to 210/. when they met at 
the close of last week. Of this amount about 70/. was 
sent to Mr. Fenwick, 50/. to Mr. Burt, 40/. to Mr. 
Howell, 30/. to Mr. Cremer, and the rest to Mr. 
Rowlands, Mr. Wilson, and Mr. Abraham. It is ex- 
pected that the sum will reach 250/. and it was 
decided to make the presentation on Thursday last, 
the 12th inst, in the presence of the subscribers who 
are able to be present. 


The strike of the Durham miners continues to exer- 
cise the minds of the coalowners and the officials and 
members of the workmen’s unions, though all the 
efforts made during the past two months had not 
resulted in a settlement up to the beginning of the 
present week. The men, and their wives and families, 
are enduring privation with a patience and pluck 
worthy of heroes; but whether they are, or have been, 
wise in the resistance they have offered to the reduc- 
tions sought by the employers, is quite another matter. 
A falling market is proverbially adverse to the cause of 
labour, and it is but seldom that a strike under such 
circumstances succeeds. If left to themselves it is 
altogether doubtful whether the Durham men would 
have resisted in opposition to their leaders, and in 
view of the action of the Northumberland men, their 
near neighbours. They were encouraged by the 
National Federation of Miners, and by the activity of 
the agents of the federation, and of other men who 
seem to have desired to sow dissention between the 
men and their leaders in both counties. But the 
Durham men must be acquitted of any wicked inten- 
tion of inflicting a blow upon the other industries of 
the locality and the adjoining districts. Disastrous 
results have followed, but they were not premeditated, 
nor intentional. The mischief is that bitter feelings 
have been engendered, which, unhappily, will not pass 
away with the strike. These will be left to rankle in 
the breasts of the men, and possibly of the employers, 
for some time tocome. It is to be hoped that in the 
final settlement some mode of adjusting differences 
will be agreed upon, so as te avert some of the inevit- 
able effects of the present strife in the district. Con- 
ciliation and arbitration ought to be part of the 
settlement. 

The Miners’ Federation will, according to all ap- 
pearances, soon have their hands full of agitation, 
work, and responsibility. The various districts con- 
nected with the federation are feeling the downward 
pressure of reduced prices, in spite of the restriction of 
output by the stop-week, and the subsequent attempt 
ata play-day once a week. In the Forest of Dean 
the reductions threatened some time ago, if for awhile 
pa » are not averted. The federation have not 

en able to save the Cumberland men from the re- 
duction. In Ayrshire, Lanarkshire, and Stirlingshire 
the Scottish unions have had to submit to a reduction 
of 6d. per day, and in Lancashire the same fate is 
threatened. The assistant secretary of the Northum- 
berland Miners’ Association asks the president and 
other officers of the federation how it is that they have 
not been able to save their own districts from these 
reductions, and yet promise to save those of other dis- 
tricts not in the federation. 

The play-day is causing a good deal of friction in 
many districts, and even the men are ——s 


of 
its effect. The weekly wage men complain that they 
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lose the short day—Saturday—while the piecework 
men make up their stint in the other five days. In 
some localities, however, the play-day is of no conse- 
quence, for the pits are running short time for lack of 
orders, the stop-week in March notwithstanding. 

The most serious aspect of the case, in so far as the 


federation is concerned, is that the men are leaving | 


their unions in consequence of the restrictive policy 
pursued by the federation. This revolt shows how 
unwise it is for a central body of paid delegates to 
impose resolutions which involve reductions in wages, 
although done under the specious title of a reduction 
in the output. The federation is again endeavouring 
to sow dissention in the South Wales district anent 
the sliding scale, and an effort is being made to 
reverse the policy and throw overboard the scale. It 
is union against union. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Address by the ——s eee ANDERSON, 

GENTLEMEN,—It has, I think, now become the esta- 
blished practice for the newly elected President to address 
you, as soon as may be convenient after his election, on 
some topics that are of interest to the members, or with 
which his own experience has been specially concerned. 
I shall endeavour to-night to fulfil this duty, and will 
commence by saying a few words about our Institution. 
But before doing so I should like to refer to the severe 
losses which have been sustained through the death of 
many of our old and distinguished members. 
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I may specially allude to David Greig, for many years 
a member of council and vice-president, a man who to 
very strong mechanical instincts added great powers of 
organisation. To him certainly belongs the honour of 
having taken a leading part in working out to a practical 
issue the great problem of steam cultivation. It was my 
good fortune, as engineer to the Royal Agricultural 
Society, to be associated with him on many occasions, and 
to have numerous opportunities of admiring his energy, 
his comprehensive knowledge, and his fertility of resource 
in the midst of difficulties. 

Equally to be deplored is the loss of another member of 
council, Benjamin Walker, who has left a gap which 
will not easily be filled up. A first-rate mechanic and an 
pare gr manufacturer, he founded and managed with 
signal success, both from a mechanical and from a com- 
mercial point of view, one of the largest machinery shops 
in the kingdom ; and he has left the indelible mark of his 
— on the particular class of machinery to which he 

evoted his attention. 

No less must we mourn the untimely death of Richard 
Sennett, who, having been brought up in Her Majesty’s 
service and having attained to the highest position therein, 
ended his days as managing director of one of our oldest 
and most successful marine engine works. 

But let me turn from these sorrowful reflections to the 
more pleasing subject of the progress and present state of 
our Institution. To save time, and to make our past his- 
tory and present condition visible at a glance, I have had 
a graphic representation prepared in Figs. 1 and 2 ap- 


| nded, of the figures contained in the accompanying 
| Table, in which are recorded the total number of members, 
the numbers ———— the meetings, the annual income, 
and the total invested capital, for each year since the 
founding of the Institution in 1847. The curves, you will 
| notice, for all the items except the attendances, indicate 
| that the increase has gone on roughly in proportion to the 
age of the Institution. The attendance at meetings, 
though showing a tendency to increase, has not pro- 
— by any means to so great an extent as we should 
ave liked ; and this, perhaps, is natural, because a larger 
proportion of our members are now abroad or living in 
distant parts of this country, and in consequence regular 
attendance at meetings is not to be expected by us any 
more than by other scientific and technical societies, who 
are of necessity in the same predicament as ourselves. I 
am not aware that the steady increase in our prosperity is 
due to any special exertion on the part of the members. 
Engineers join our ranks spontaneously, because, I pre- 
sume, they consider it their interest to do so, either, 
| when living at a distance, because they value our Trans- 
‘actions, or because they derive benefit and instruction 
from attending the meetings and joining in the diccus- 
sions. 

I trust that I have not appeared in the least vain- 
glorious on your behalf; but lest we should become so, 
we, like St. Paul, have had a thorn in the flesh inflicted on 
us, in the shape of some tolerably sharp adverse criticism ; 
and, as in the case of the great Apostle, there seems but 
small chance of our getting rid of it; nay, like him, we 
should welcome it, use it warns us of our short- 
comings, and should stimulate us to fresh exertion. 
The recent comments in some of the professional 
papers, and the correspondence to which they have 

| given rise, have, I think, been prompted by a sincere de- 
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sire for our wellbeing ; and it behoves us to see whether 
we cannot profit by the advice and the warnings given, 
and so raise the Institution higher than ever in the esti- 
| mation of our profession. 
| One of the complaints is that the papers are poor and 
\few. But, gentlemen, is there a scientific society in 
existence in which the same shortcomings do not arise? 
and in which the responsible officers do not feel keenly 
| the difficulty of procuring papers of merit and of interest? 
| The very large number of societies constituted to foster 
— branches of our profession—the Iron and Steel 
| nstitute, for instance, the Naval Architects, the Institu- 
| tion of Electrical Engineers, the numerous, and many of 
| them excellent, provincial societies—require an enormous 
| number of papers to feed them ; while at the same time 
the day of original or startling mechanical developments 
has almost passed away, or at any rate we must admit 
such revelations to be, like angels’ visits, few and far 
| between. If we could only have the pick of the papers 
| which are scattered through the kindred societies, how 
| greatly more important our meetings would appear, how 
, the records thereof would be prised, and how easily we 
| should be able to satisfy our exacting critics. Besides, 
| we have been spoiled and cloyed by the rapid progress of 
| mechanical engineering, so that papers which are not re- 
velations of something new are condemned as unworthy 
|of the Institution. Is there any form of steam engine, 
for example, which it would be worth while now to de- 
scribe, unless it be a monster of exceptional proportions, 
the details of which we should like to see in our engrav- 
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| 
Se | ¢ ch Total Number of Members 
| &3 ses ~ 3 and Visitors attending 
wes | E | - a Meetings in the Year. 
Fm | g E - 4 
~ vo | | 
ae <° Po >=  Members.! Visitors. | Total. 
£ £ 
1847 107 515 
1848 189 | 741 
1849 201 | 600 
1850 202 676 
1851 203 619 
1852 | 204 614 
1853 | 216 703 
1854 | 228 | 702 | 


1855 | 218 | 620 
Commencement of Peripatetic Summer Meetings in 1856. 


1856 | 259 817 
1857 301 997 

1858 3411 | 1097 
1859 391 | 1275 
1860 428 1445 | 
1861 464 1391 

1862 497 , 1618 

1863 540 | 1889 

1864 572 | 1926 


1865 | 652 | 2141 
1366 | 728 | 2462 | 
1867 | 791 | 2388 
1868 825 | 2357 4,500 
1369 855 | (2650 | 4,500 
1870 862 | 2823 | 4, 

| 9808 5,973 


1873 | 956 | 3208 | 7,978 | 





1874 992 | 3270 | 9,178 416 231 647 
1875 1018 | 3471 | 10,188 434 203 637 
1876 1041 | 3440 ~~ ‘11,016 357 nz | 474 
1877 1075 | 3641 | 11,869 521 | 168 689 
Removal from Birmingham to London in 1877. 
1878 | 1140 { 3801 | 8,868 304 263 | 657 
1879 | 1178 | 3782 8,868 441 314 | 756 
1880 1210 | 4085 8,868 414 269 683 
1881 | 1276 | 4248 | 9,217 485 279 764 
1882 1370 | 4660 | 9,617 509 270 779 
1883 1440 | 4690 10,617 397 189 586 
1884 | 1554 | 6094 10,617 887 248 1135 
1885 | 1640 | 5339 | 11,967 607 362 969 
1886 | 1674 | 5701 | 13,467 620 370 990 
1887 | 1741 | 5753 15,469 554 260 814 
1888 | 1806 | 6121 16,490 442 244 686 
1ss9 | 1858 | 6260 17,489 418 246 664 
1390 | 1913 | 6784 18,888 518 936 754 
1391 | 2077 | 7212 | 20,287 628 273 «| «(901 
1892 . .. | 22,536 





ings? Who would venture to read a paper on a bridge of 
even 800 ft. be and to illustrate it with all the pomp 
of type and plates which characterised the two accounts 
of the Britannia Bridge, when the Forth Bridge, a struc- 
ture of more than double that opening, has recently be- 
come familiar to us? Nay, the creator of this Ave 
marvellous work has not even thought it worth while to 
present an authentic account of it to the parent Institu- 
tion, of which he is one of the most distinguished members. 
T am afraid that, in consequence of the state at which we 
have arrived, and in respect of originality, the untoward 
age in which we live, we must be content with many 
papers that may justly be termed poor, so far as novelty 
alone isconcerned. We must therefore rely for excellence 
on a more scientific treatment of our subjects, and on the 
care with which the details of construction are worked 
out and presented in the illustrative drawings. Our 
critics should remember also that originality is not our 
only quest, and that we are not all veterans, to whom 
designcomes almost by instinct ; we have a large body of 
younger and less experienced members, and to them I 
feel sure, from my own past experience, that our proceed- 
ings a pa examples and guidance which are 
appreciated all over the world, and the desire to possess 
which is, I take it, the main cause of the ever-increasing 
strength of the Institution. 

The important work done by the Research Committees 
is unquestionably also a reason why membership with us 
is sought and appreciated. So far back as the presidency 
of Dr. Siemens in 1872-73, Mr. Arthur Paget, for so 
many years past an active member of our council, started 
the idea of devoting a portion of our funds to the prosecu- 
tion of independent research ; but it was not till 1878 
when he himself became a member of the governing body, 
that his views were warmly adopted and carried into 
effect. The investigations indeed are of a nature which 
but few individuals would be either competent or able to 
undertake ; while the high professional position of the 
men who have devoted their time and talents to the 
work, the care with which the experiments have been 
conducted, the mannerin which details have been re- 
corded, and the absence of motive for leaning to one view 
or another, inspire the most perfect confidence in the 
results obtained, and give a warrant that the information 
supplied may safely be acted on in our practice. I trust 
that we shall never slacken in using our funds, either in 
following up fresh lines of investigation ourselves, or in 
assisting those who may be so eng 3 

There is another sphere of usefulness in which our 
abundant means would enable us to do good service, it is 
in the compilation of a brief reference index to all me- 
chanical matters at home and abroad. Were we to 
establish a staff—and it might be a very modest one— 
whose duty it should be to index under proper heads 
every important article relating to mechanical science 
which comes out week by week, we should in time, and 
at moderate cost, form an invaluable record, from which 
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an inquirer would be able to find in a few minutes where 
to Jook for complete information on any subject con- 
nected with our special branch of engineering. The 
Royal Society is doing a similar work for scientific papers 
generally, and in the United States Messrs, Haferkorn 
and Heise have compiled a most useful index of books 
printed in English relating to technical matters, but the 
work stops at 1888 and does not contain references to the 
isolated letters and papers, often of great interest, which 
appear in English and foreign journals. An index such 
as I describe should be published from time to time and 
distributed among our members; and any member by 
writing to the secretary should be able to obtain, by 
return of post, the latest as well as complete references 
connected with the subject he may be interested in. We 
must, I think, pay more and more attention to foreign 
technical literature. The Institution of Civil Engineers 
has rendered good service by publishing its foreign 
abstracts, but these require to be indexed in the conye- 
nient form which I suggest. 

Naturally, in the criticism to which we have been sub- 
jected, the vexed question of the constitution of the 
Council has not escaped handling; and a good deal has 
been said of that famous and time-honoured remedy for all 
defects, the infusion of ‘‘ new blood.” A glance, how- 
ever, at the councils which have year bv year been con- 
sticuted, reveals the fact that on Ri average fully two new 
men have been added at every election ; and if we exclude 
the past-presidents, the president, and the vice-presidents, 
who form, if I may say so, the upper or permanent house, 
the change in the Council has amounted to nearly 14 per 
cent. per annum. Of the Council of 1882, elected only ten 

ears ago, but one member now remains, the others 
Lavine been removed either by death, by translation to 
the upper house, or by the ballot ; and no one, I am con- 
fident, can question that the men whose names have been 
suggested by the councils, and whom the members, by a 
far wider suffrage than is usual in institutions like ours, 
have elected, are men who stand in the forefront of our 
profession, who have risen to positions of trust and im- 
portance by their proved capacity, and who on these 
accounts must be eminently qualified to conduct the 
affairs of the Institution in the best manner possible, 
while by the regularity of their attendance at the Council 
meetings they demonstrate the deep interest which they 
feel in the work. Of course our critics are free to assert 
that the renovation of the Council does not take place 
often enough. I wonder how many of them, if in charge 
of important factories, would advise frequent changes in 
their staff? I, for one, value the tried wisdom of expe- 
rienced men above the restless aspirations of energetic 
new-comers. 

But although I have thus lightly traversed the repre- 
sentations urged against the management of this Institu- 
tion, I should be wanting in my duty were I not to 
admit that there is some foundation for them, and to 
exhort you all to do your very best to contribute towards 
the continuance of a prosperity which I think our keenest 
critics must admit we have a good right to be proud of. 

The position which I have the honour to hold in the 
Royal Ordnance Factories will lead you naturally to 
expect some allusion to them ; and it will probably be 
interesting to you if I say a few words respecting the 
manner in which new warlike appliances are introduced 
into Her Majesty’s service, and about ‘the process by 
which necessary changes are made in existing patterns. 
Tam afraid that the bulk of the nation, nearly all those 
whoare not responsibe for the organisation of the defences 
of the empire, consider that insurmountable inertia and 
red-tape stand in the way of enlightened progress, and 
tend to extinguish every effort of outside inventors toim- 
prove our armaments and our means of offence and 
defence. The critics who, with s» much confidence, 
express their opinions in the public press, and denounce 
theshortcomings of the War Office, would change their 
tone very materially, if they were placed in a position to 
give effect to their views, and vel to assume the heavy 
responsibility of the changes which they advocate. 

he difficulties which the responsible Minister of State 
has to face when about to introduce a new armament are 
indeed enormous. In the first place, naval and military 
officers of great experience, like other men, frequently 
hold imcompatible views; so that, at the outset, the 
Secretary of State has to discriminate between conflicting 
professional opinions. In the next place, when, rightly 
or wrongly, the chief military navions of the world have 
adopted a certain arm—such for example as the 110-ton 
gun, the small-bore magazine rifle, or smokeless powder— 
and when it becomes evident that we must follow suit, 
the difficulty arises how to select the best weapon, or the 
most suitable explosive, on which to spend millions of 
public money. Inventors flock in from all sides, and pro- 
ceed to bring pressure of every kind to bear, in order to 
secure the adoption of their particular inventions. It 
becomes imperative to examine a vast number of pro- 
posals ; and the only method of doing this, in the public 
service, is by committees of officers or «experts who have 
specially devoted their attention to similar subjects. But 
however long the inquiries may last, inventions still keep 
pouring in; so that a final decision seems to be unattain- 
able, unless an arbitrary limit of time be set ; and this 
leads at once to charges of want of appreciation of in- 
ventors. And at the best, experience shows that, when 
new weapons or stores have been most carefully and ex- 
haustively proved by committees and by experienced 
officers at the various proof grounds, unlooked-for defects 
will appear when these appliances are issued for ser- 
vice to the troops. In the mean time every failure and 
defect which may come to light is laid hold of by disap- 
pointed inventors or by their friends, the a teem 
with severe strictures on the Government, and the outcry 





is re-echoed to a certain extent in the House of Commons. 
The responsible minister has, however, to pursue his 





course unmoved by the agitation around him, except so 
far as to — into each fresh charge, and urge his re- 
sponsible advisers to spare no efforts to perfect the matter 
in hand with as little delay as possible. Furthermore 
the enormous extent of the British Empire, and the 
diversity of climate, render extreme caution necessary. 
Warlike material must be capable of being stored for 
years, and be always fit for use, amidst the snows and 
frosts of Canada, the parching heat of Aden and some 
parts of India, and the damp oppressive atmosphere of 
our tropical maritime possessions: their keeping quali- 
ties must be such that, when accumulated in magazines 
scattered all over the world, or in ships’ hold, they shall 
remain serviceable for a reasonable number of years. 

A case in point is presented by the smokeless explosive 
now being introduced. Had it been a question of use in 
England, or even in Europe a many varieties of 
powder would have proved suitable, because the com- 

ratively equable climate would not have taxed their 

eeping qualities severely, while the relatively short and 
safe transport would have made it possible to arrange for 
the rapid manufacture and supply of fresh powder in case 
of war. But the conditions of imperial supply are ver 
different, and an explosive had to be sought, and } 
believe has been found, which will not undergo slow 
chemical change, but will maintain its shooting qualities 
when stored in our far-off dependencies, where the tem- 
perature ranges from — 40 deg. Fahr. up to 150deg. Fahr., 
and where every degree of dampness and dryness may be 
met with, 

Another difficulty which stands in the way of adopting 
new arms, or improvements in those already existing, is 
the necessity of incurring the enormous expense of chang- 
ing the stores all over the world, and, what is almost as 
bad, the alteration of drill and tactics thereby involved ; 
so that hesitation is only natural, and is even proper, 
until absolute necessity for change becomes apparent. 

Warlike stores are now made as far as possible to uni- 
form patterns, and the components are interchangeable 
not only in each service, but also, when practicable, 
between the various services : so that, for example, a ship 
might in the event of necessity be armed with fortress 
guns, or might fill up her ammunition from stores 
intended for the land service; and therefore all fittings 
and appliances must be made, as far as possible, common 
to all. This most important and desirable condition of 
things is well maintained by the apparently cumbersome 
process, according to which the design of naval as well as 
of military ordnance stores is placed under the control of 
the Director of Artillery, who is assisted by the Ordnance 
Committee, a council composed of distinguished officers, 
representing every branch of the sea and land forces 
aided by two of our most eminent civil and mechanical 
engineers. 

Patterns of stores once gp and sealed cannot be 
departed from without the sanction of the highest 
authority. Any necessary alterations are published from 
time to time in the ‘lists of changes,” in accordance with 
which the sealed drawings and patterns are also formally 
amended. 

The drawings which govern manufacture either by the 
Ordnance Factories or by the trade are very carefully 
dimensioned ; and limits of toleration, usually confined 
to a few thousandths of an inch, are prescribed. In 
addition gauges of all kinds and in great numbers are 
provided for the guidance of the manufacturer, and for 
use by the inspection officers, who form a branch of the 
department of the Director of Artillery, and are entirely 
independent of the Ordnance Factories, whose work is 
examined in exactly the same way and with the same 
strictness as that of private contractors. The number of 
gauges is sometimes very large; thus in the magazine 
rifle, which is built up of 98 components, they number no 
less than 370. Every vec ga is passed separately ; 
and so accurate is the machine work that in assembling 
the arms scarcely any handwork is required, as may be 
judged from the fact that one man will put together as 
many as twelve rifles in a day of nine hours, or a com- 
plete rifle every three-quarters of an hour. 

Gun mountings or carriages, even for the heaviest 
ordnance required for land service, have not only to be 
critically measured and compared with the drawings in 
every detail, and examined for soundness of materials, 
but they are also fully erected and tested by firing five full 
charges either at Shoeburyness or at the proof butts at the 
Royal Arsenal, The ~ themselves are proved by 
firing six rounds, four of which are proportioned so as to 
give from 20 to 25 per cent. pressure in the chamber in 
excess of the normal pressure for which the gun is con- 
structed. After proof the interior of the gun is examined 
by means of impressions taken on warm gutta-percha, and 
by very careful gauging to the thousandth part of an inch, 
at regular distances along the bore, on the horizontal and 
vertical diameters. These gaugings are preserved for 
future reference, for the guns are all numbered and the 
history of each is carefully recorded; so that, in the 
event of accident, the source from which the materials 
were obtained, their chemical and mechanical properties, 
the treatment they received, the number of rounds fired 
7 the gan, the nature of the projectiles, and the charges 
of powder employed, can all be ascertained at once. 

n the case of other stores the same care is exercised. 
Shot, shell, fuzes, powder, small arm ammunition, swords, 
bayonets—all have to pass the strictest gauging and the 
prescribed tests before they can be received into the 
service. 

There is of necessity, I venture to think, so much of 
the commercial element in mechanical engineering that 
it is not likely to be considered inopportune if I dwell 
briefly on the financial arrangements of the Royal Ord- 
nance Factories. It is one of the functions of the national 
workshops toafford tothe Director of Contractsinformation 
respecting the actual cost of warlike stores, and so to 





prevent the formation of “rings,” which have not been 
altogether unknown among the comparatively few firms 
who devote themselves to the manufacture of military 
appliances. It will, therefore, doubtless be of interest 
to describe the methods by which our cost prices are 
arrived at. : 

The Ordnance Factories have no floating capital, and no 
profit or loss entries in their accounts. The money re- 
quired for the purchase of materials and for the payment 
of wages has to be found concurrently with the progress 
of manufacture, by our customers, who are the Army, the 
Navy, India, the colonies, and to a very limited extent 
private firms, who occasionally require small alterations 
to be made in the supplies which they have already de- 
livered, but which are found to be not quite up to pattern. 
The total expenditure is still further controlled by an 
annual vote in Parliament, founded upon an estimate of 
the probable expenditure in wages and materials for the 
approaching financial year. 

"he fixed capital is composed firstly of about 450,000/., 
representing - value of the stocks of materials, which 
now include not only the materials currently used and 
mostly purchased to meet orders already given, but also 
what are termed ‘‘ imperial stores.” Some of the latter 
—such as snlphur, saltpetre, and acetone—being of 
foreign origin, have to be collected and stored in advance 
of orders, to meet the contingency of a war which might 
shut us out from our sources of supply; and the same 18 
the case with others—such as native and foreign timber, 
and gunstocks—which require time to season, and have 
therefore to be kept for several years before they can be 
used. The second portion of the capital consists of 
buildings, taken as 572,000/.; and machinery, which 
stands at 764,000/. These sums may not absolutely repre- 
sent the actual value of our buildings and plant, for this 
has never been ascertained by direct valuation ; but they 
answer the important purpose of enabling the Secretary 
of State to judge whether the capital account is shrinking 
or expanding ; and they also serve as a basis for levying a 
rate of 5 per cent. depreciation on buildings and 10 per 
cent. on machinery. This rate is recovered by a charge 
against production, which has to bear in addition the cost 
of maintaining the buildings and plant in thorough 
repair. 

he sum of money set aside for depreciation, amount- 
ing to about 100,000/. per annum, is expended wholly or 
in part on various capital improvements; such for ex- 
ample as organising the railway establishment, the 
electric lighting, the hydraulic power, the wood convert- 
ing and other arrangements ; all of which have grown up 
by degrees as departmental services, but which, under 
the present organisation, it is found more economical and 
convenient to work on a general system in connection 
with the Army and Navy store departments and the in- 
spection branch. Or, again, the fund is devoted to the 
covering over of certain premises in which operations 
have previously been carried out at great disadvantage 
in the open air ; or it is expended in moderate additions, 
such as the cordite factory and the cartridge strip rolling 
mill, which have been rendered necessary by the intro- 
duction of smokeless powder, and by the adoption of solid- 
drawn cartridge cases for rifles and quick-firing guns. 
The aim of the Seoretary of State is to avoid increasing 
largely the productive power of the factories, while per- 
mitting mas! 4 gradual expansion as is warranted by the 
continually increasing complexity of munitions of war ; 
the chien belag tc have a good surplus of orders to place 
with private manufacturers, who thus become valuable 
auxiliaries, and whose establishments, co-operating with 
the Royal Factories, will permit of almost indefinite 
increase of production in time of need. 

A very large proportion of the work is done by the 
piece ; and it will be readily understood that in establish- 
ments so ancient, and constantly employed on the same 
class of work, prices exist for nearly every operation which 
a workman can be called upon to perform, Naturally 
therefore, the number of prices is very large ; in the Royal 
Carriage Department alone, for example, they amount to 
nearly 300,000. Besides the ordinary single piecework, 
there is a good deal of fellowship work, and working by 
shops. In both these cases the actual cost of the indivi- 
dual articleswhich are made, is arrived at by computation 
from the piecework prices of the components and from 
the actual cost of their materials; it is therefore to a 
considerable extent a matter of estimate, which, how- 
ever, is checked by the known value of the total pro- 
ducts of the fellowship or of the shop. No subletting 
of any kind is permitted; neither do the foremen ever 
receive bonuses on the output. The charges for ma- 
chines and tools are levied as a uniform percentage of 
the wages, where the machines do not vary much in value 
among themselves. But in the Gun Factory, for example, 
where there are lathes and boring and rifling machines 
which range from those adapted for dealing with 3- 
pounder quick-firing guns up to machines suited to pro- 
duce 110-ton breechloaders, the tools are grouped, and 
assessed at different rates. There is also a special shop 
rate, which covers incidental expenses not chargeable 
directly to workmarks. Finally a charge, also levied on 
the wages, and varying in rate in each department, 
but which may be taken at about 54 per cent., provides 
for the expenses of the local and central administra- 
tion. These include all salaries, account keeping, pay of 
foremen, cost of storekeeping, coals, oil, gas, electric 
light, railways, rolling stock, canals, police, medical staff, 
hospital stores, sick and injury pay, schools, chapels, 
gratuities to men leaving the factories after a certain 
number of years’ service, and various smaller expenses 
incidental to a large manufacturing establishment. 

It sometimes . ¥ that capital expenditure has to 
be incurred in the preparation of stores—such, for 
example, as the new magazine rifle—the manufacture of 
which must necessarily cease in the course of a few years, 
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In such cases the capital expenditure incidental to pre- 
paring for manufacture may be wiped off gradually by an | 


annual charge against production; the object being to 
avoid bringing out the store too dear in the first year, and 
much too cheap in succeeding years. 

The percentages which I have indicated cannot be 
ascertained exactly till some time after the end of the 
financial year and after the annual stock taking of the 
semi-manufactures or partly finished work ; and as there 


are no profit or loss or suspense accounts, the cost ledgers | 


are obliged to be kept open till the exact cost of each 
service is ascertained. 


The stores are kept with great care. Commodious| 4. In putting these diagrams to the purpose for which, 
buildings are provided ; and by means of tally boards and at the Admiralty Experiment Works, they are most com- 


suitable books the quantity of any store in stock may be 


ascertained at any moment. No annual stock-taking is | suitable diameter and pitch for specified indicated horse- 


done ; but a set of men is always employed in examining 
the remains, and applying in that way a random check on 
the accuracy of the storekeeper. Materials are issued 


at their actual invoice values, the cost of storage being ll 


part of the general indirect expenditure ; they constitute 


about 44 per cent. of the value of the manufactures, and 


are all obtained by contract from the various trades. 
From this account it will be seen that the Ordnance 
Factories cost embraces every expenditure which would 


be incurred by a private manufacturer, with two im- | 


portantexceptions. The one is that no interest on capital 
is charged against production; and the other, that no 
expense has to be incurred in getting the business 
together, and no bad debts have to be allowed for. But 
on the other hand there is a heavier charge for medical 
attendance, police, sick and injury pay, and holidays, 
than is usual in private firms ; and the rates of wages are 
not altogether governed by the laws of demand and 
supply. The Director of Contracts, in judging of trade 
prices, considers that they may be fairly taken at from 
15 to 20 per cent. higher than the costs we furnish 


to him, 
(To be continued. ) 








THE DIMENSIONS OF SCREW 
PROPELLERS. 
On Convenient Curves for Determining the most Suitable 
Dimensions for Screw Propellers.* 
By Mr. R. E. Frovupr, Associate Member of Council. 
1. The paper which I read before this Institution in 


1886+ purported to afford data by which, for given indi- | 


cated horse-power and speed of ship, and for given dia- 
meter, pitch, and number of blades of propellers, to 
determine number of revolutions per. minute, and 
‘* abscissa value ;” this last being a ratio indicating the 


Curves for Dimensions of S Propelier 
% 





show the value of two constants Or* and O° such that 


“2 W\25,., _D V\16, 
Or=RI x (7) 3 Op= 5, *(w) ; 


| Where 


R = tens of revolutions per minute. ; 

I = I.H_P. (for each engine, in case of twin screws). 
D = diameter of screw in feet. 
V = speed of ship in tens of knots. 
W = multiplier for wake correction (see 1886 paper, 
| 50, and Fig. 8). 


monly uired—namely, that of determining the most 


| power, revolutions per minute, and s of ship—it is 
ound most convenient to first obtain the value of Og given 


by the specified conditions, whence, by the construction 


abscissa value 


Pug.3. 


Scate of Pitch & Diam in feer 





| 
| 
| 

Scale of abscissa value 
1 H.P=1635 for each screw 
Revse 250 per minute 


Speed i9 knots 
i wor Ww" +934(1-e wakes 387) 
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conditions of working in repect to efficiency, as de- 
noted by position in the empirical abscissa scale 
of the curve of efficiency, which curve is approxi- 
mately that shown in Fig. 1 above. Or, by a con- 
verse process, taking intended revolutions per minute 
and abscissa value, as well as the speed and the indicated 
horse-power, 2s known quantities, the corresponding dia- 
meter and pitch might be determined. oer 

2. For convenience in use, the data were embodied in 
the diagrams which appear in Figs. 6, 7, and 11, of the 
above-mentioned paper ; these being similar to diagrams 
then in use at the Admiralty Experiment Works, but 
afterwards practically discarded in favour of a diagram 
of _— convenient form, which appears in Fig, 2 here- 
with. 

3. The ordinates of the curves composing this diagram 





* * Paper read before the Institution of Naval Archi- 
tects, April 8, 1892. : 
+ Transactions Institution of Naval Architects, vol. 


xxvii, 


























shown in dotted lines in Fig. 2, a series of corresponding 
values of Op are immediately determined for a series of 
abscissa values within a convenient range. These values 
of Op, taken together with the pitch ratio values of the 





* The curves in Fig. 2 herewith, like those in Fig. 6 of 
the 1886 paper, are computed for an assumed standard 
value of v= a , where V = speed of ship, and V, = 
speed of advance of screw through wake. Therefore the 
formule for Op and Or are —— in terms, not of V, 
but of » where Ww +V,= = whence W = i 
Vv 


Puttting b, ¢ as the ordinates of the curves of thrust 
and revolutions per minute (marked B and C) in Fig. 4 of 
the 1886 paper, and putting ¢, v, " and d, for the symbols 


vertical dotted lines, give a series of values of diameter 
and pitch, which are then plotted to a base of abscissa 
value in a little diagram, such as Fig. 3. 

By means of this diagram dimensions can be readily 
selected with due regard to considerations of space limits, 
and of abscissa and pitch ratio values as affecting 
efficiency. 

5. The diagram in Fig. 2 is for four-bladed screws. As 
explained in my 1886 paper (Trans. I.N.A., vol. xxvii.), it 
can be used for two or three-bladed screws by first dividing 
the specified indicated horse-power by 0.65 or .0865 respec- 
tively. But it is often easier, to all intents and purposes 
equally accurate, and in many ways preferable, first to 
work out the Fig. 3 diagram for four-bladed screws 
—s and thence obtain similar curves for two or three- 
bladed screws by multiplying all the diameter ordinates 
respectively by 1.16 or 1.05, and the pitch ordinates by 
-985 or .995. This change in pitch is almost unimportant. * 
The diameter curves thus obtained for two and three- 

ed screws are also shown in Fig. 3. 

6. The left-hand half of the diagram in Fig. 2 shows 
precisely the same data as the right-hand half (only 
plotted differently), and is sometimes more convenient 
when the problem presents itself in a different form from 
that above supposed. 


MUNICIPAL WORKS IN NOTTINGHAM.+ 
By Mr. A. Brown, M. Inst. C.E., Borough Engineer. 


Street Subways.—It has been said that if the human skin 
were transparent none of us would dare to move a limb; 
we should be afraid to touch or disturb in any way that 
wonderful and delicate organism which would be exposed 
to our view. Itappears that the time is fast approaching 
when our busy streets and main thoroughfares in large 
towns would fill us with just as much awe if the surface 
were transparent, and we could see what there is beneath 
that surface. There are now the main sewers, gas, and 
water pipes, with their numerous branches, telegraph and 
telephone wires, and in the larger and more important of 
the towns pipes for carrying hydraulic power or com- 
pressed air, pipes and conduits for electric light cables, 
conduits for cables for cable tramways or for electric 
tramways; and if the lead of our American friends is 
followed, we shall have to add another pipe for carrying 
steam for power and for heating purposes. There is, 
therefore, beneath the surface what may be compared to 
a living organism, which is daily growing in complexity. 

Considerable difficulty is experienced in dealing with 
this complex system ; the surface of the roads is cut into, 
almost over its whole surface, for the purpose of layin 
and moplecing from time to time the various pipes referr 
to, and the borough engineer is expected to maintain the 
surface in a good condition after the operations of various 
people who disturb the paving, and who have very little 
interest in relaying or maintaining it satisfactorily. It 
does seem to be somewhat of a blot on our boasted civili- 
sation that when a pipe has to be taken up, in a busy and 
crowded thoroughfare, the system usually adopted is to 
tear open the street whatever may be the class of pave 
ment, lay in the pipes, and then ‘‘ make good ” the sur- 
face. Those two little words—make good—cover a lot of 
ground, but are somewhat misleading; it is as much 
an engineering im ibility to panes | TPB restore the 
paving over a newly filled up trench to its original condi- 
tion, as it is a physical im ibility to heal a serious 
wound on a human body without leaving a scar. 

The streets may be compared to a human body con- 





is assumed = 2 x E.H.P. (see 51 of the 1886 paper), we 


get 
I(=LH.P.) =2 x E.H.P. =2 x 68.78tv; 
also -- 
= y =" = 
wm 9 v, R io’ P 10d, 
Hence 
On = ** (137.56 tv) - 991 x 14 y tHE 
10 x (G vy v dv 
9 
901 ¢ Jb; ey | | 
1wax(,\" 999, 
Ce eee 
— N 


0° = "(137 56 ¢v)t 4 
showing how Fig. 2 of the — paper is obtained from 


Fig. 4 of the 1886 paper. Correct ordinates for Fig. 2 are 
given in the following Table : 











Values of O, | Values of 0, 
Abscissa | 
Viento cp pe ae otro) 77 
| 8 | 10/12 14/16) 8 10, | 12) 14 | 16. 
= 7:20 |200.9|247.6/805.5 879.9 |467.9|0.584 0.497 0.427 0.366| 0.317 
J [1.00 |174.4|215.3 265.4 330.8/408.7 0.609 0.518|0.445 0.382 0.331 
4 | 1.20 /136.7| 169.4) 209. 4 '261.2/322. 40.655 0.558 0.478 0.411 0.356 
6! 1/40 |111.2|138.3/171.7|214.2|264.7 0.697 0.593/0.509 0.437 0.379 
3 | 1.70 | 86.4|107.8/133.6|166.9|208.0,0,753'0.641/0.550 0.472 0.409 
= (2.00 | 69.9) 87.8 109.0/137.1]170.1)0.804 0.684 0.587 0.504 0.436 
2.20 | 62.1) 77.8| 97.1/121.9/162.3/0.835/0.710,0.610 0.524 0.454 
| ' 











* Tf the slip ratio for given abscissa value were strictly, 
instead of only nearly, constant for varying pitch ratio, 
the pitch ordinates would be strictly unaffected by change 
in number of blades. 

+ Paper read before the Incorporated Association of 
Municipal and County Engineers at a meeting at Notting- 





of thrust, speed, revolutions, and diameter, in the units 





employed in that diagram, and remembering that I.H.P, ! 


ham, April 29 and 30, 1892, 
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tinually undergoing surgical operations ; not only should 
the damage to the surface of the streets be en into 
account by this condition of things, but consideration 
should be given to the hindrance to vehicular traffic when 
the streets are “up,” and also to the pecuniary loss to 
tradespeople in the street. The only remedy for this is 
for large towns to lay down, where possible, subways in 
the principal streets and crowded thoroughfares, and 
especially in the case where new streets are made in con- 
nection with public improvement schemes. 

The first subways constructed in this country were in 
London about the years 1860-62, and the first subway 
outside the metropolis was constructed in Nottingham in 
the years 1861-62 in Victoria-street and Queen-street ; 
these were followed a year or two later by subways in 
Lister Gate and Market-street, and in the year 1886 the 
author designed and carried out subways in Albert-street 
and Wheeler Gate. 

To show the value of such works in the street called 
Victoria-street, in which is situated the General Post 
Office, there are besides the gas and water pipes and con- 
nections, no less than six pipes containing telegraph wires 
in this subway, and not one single stone was disturbed in 
this carriageway for twenty-five years, and in that period 
not one single penny was spent on repairs in this street. 

The author proposes to describe to you some subways 
which are now being constructed under his direction, on 
what is known as the condemned area. This site, which 
has an area of about 12,500 square yards, was declared 
an unhealthy area, and was purchased under the Artisans 
and Labourers Dwelling Act, 1875; it was covered with 
a wretched and disreputable class of property, and was 
very much overcrowded. The plans, which are hung 
upon the walls, show the area all the method of layin 
out the streets on the same for building purposes ; it wil 
be seen that the streets form on plan the letter Y. The 
street on the west side is 48 ft. wide, and that on 
the east side 50 ft. wide; the short length of street 
forming the tail of the letter Y is 60 ft. wide. 
The subway proper is 10 ft. wide and 8 ft. 6 in. 
high, with semicircular arch, and is ventilated by means 
of gratings at the surface level of street about 48 ft. 
apart, also by three side entrances and by open grating 
in refuge at lower end of 60-ft. street. The ad ate 
which form the means of communication between the 
subway and the vaults, are placed ordinarily about 40 ft. 
centre and centre, and are 4 ft. high and 3ft. wide. The 
sewer is constructed under the floor of the subway, and 
is a 15-in, earthenware pipe, with Hassall’s patent single- 
lined joint. Under the causeways on rid 4 side of the 
streets vaults are constructed, which are each 8 ft. 6 in. 
wide by 9 ft. 3in. long, and about 7 ft. high; these 
vaults are rented by the purchasers of the building lots 
adjoining. The floor of the subway is laid with cement 
concrete brought to a smooth surface, and the floors of 
sideways and vaults are laid with bricks. Along and 
under each sideway is laid a 9-in. pipe with a Buchan’s 
disconnecting trap and air inlet, and beyond is a right and 
left-hand junction for receiving the drainage from 
the properties. In the subway are fixed brackets, 
upon which may be placed pipes containing tele- 
graph and telephone cables, the gas, water, and any 
other pipes being laid on the floor of the subway, 
oron iron standards fixed to the floor of the subway. 
At convenient distances hydrant chambers are built over 
certain of the sideways, in which are placed the fire 
hydrants and valves. By this method of construction 
access can be obtained to and any alterations and addi- 
tions made to sewers, gas, water, and other pipes, and 
the house connections therewith ; the fire hydrants and 
valves can be examined, repaired, and renewed without 
taking up or disturbing one single stone in the surface of 
the street. The life of the iron pipes and connections in 
the subway is practically everlasting, as there is no rust, 
and the expense of relaying mains and especially gas 
services through this cause is saved. 

In the execution of the works very considerable diffi- 
culty was encountered in consequence of the number of 
rock cellars which were met with during the operations ; 
the general plan hung upon the walls gives but a faint 
idea of the network of cellars. One cellar is 370 ft. lon 
and would hold a regiment of soldiers ; on the site of all 
the main walls borings were made 10 ft. deep in order to 
discover these cellars, the bulk of them are within a few 
feet of the foundation walls of the subways, and these 
walls of course had to be carried down to the solid. 
Nottingham was, in olden times, called Snotteyn-ham, 
which means the town of caves, and the name was 
singularly appropriate. 

The author has heard that there is considerable doubt 
in the minds of some engineers as to the possible effects 
of a very severe frost on the water pipes in the subway. 

During the somewhat severe frost in the early part of 
this year, the maximum, minimum, and 10 o’clock a m. 
temperatures inside the Albert-street subway were taken, 
and the similar and corresponding readings were taken 
outside the subway. The results of these observations 
are given in the Table appended, together with the maxi- 
mum, minimum, and 9 a.m. temperatures at the observa- 
tory at the Nottingham Castle. 

It will be observed that the lowest reading in the open 
air at the water offices, outside the subway, was 19.2 on 
February 19, and the lowest readings in the subway, 
40.7, 41.0, and 41.0 on January 16, 17, and February 19; 
the highest reading outside the subway was 53.4 on 
February 7, and the highest reading on that day in the 
subway was 45.8, so that for a range of temperature out- 
side of 34.2, there was only a range of temperature of say 
5 deg. inside the subway, so that there is not the Jeast 
chance, even with the present rigorous English winters, 
of the thermometers in the subways going down to any- 
where near freezing point. The minimum temperature 
at the observatory at the Nottingham Castle, on the 19th 





THERMOMETRICAL READINGS TAKEN IN THE SUBWAY, ALBERT-STREET; ON THE Portico oF WATER OFricss, 
ALBERT-STREET ; AND AT THE CASTLE MUSEUM, 



































Subway, Albert-street. Water Offices, Albert-street. Cas le Museum (The Green’. 
Date. | 
Maxi- iy:;..; Pres. Maxi- - | Pres. Maxi- +s Pres. (Minimum 
mum, Minimum. emp, mum, |“nimum.) gemp. | mum. vemos Temp. |.n Grass. 
| 
1892. | 
January 13 ae ee 48.0 42.5 a | 39.1 27.0 ie 39.2 23.7 34.9 245 
a. 14 a a 44.2 | 42.0 43.0 | 37.0 29.0 32.8 37.2 28.9 30.9 29.3 
as 15 “a ae 44.2 } 42.0 42.3 | 34.8 28.0 30.8 32.8 27.0 27.8 26.2 
a 43.4 | 40.7 413 33.5 22.0 26.0 33.1 19.4 25.0 22.4 
» 17 and 18 43.0 41.0 42.8 37.3 25.4 36.0 36 9 23.8 36.9 24.5 
As 43.5 41.8 42.5 | 89.6 25 6 36.0 39.2 33.6 34.7 33.2 
90 20 43.2 41.9 42.4 37.8 33.0 34.5 35.8 32.0 33.3 31.5 
2 21 43.1 42.0 42.4 | 37.3 33.6 35.5 35.8 82.0 32.9 81.2 
»” 22 43.2 42.0 42.8 | 49.7 34.5 40.0 40.8 820 393 30.9 
” 5 a 43.5 424 43.0 | 42.2 37.0 41.8 41.9 35.5 41.9 30.4 
2 24 and 25 43.8 42.8 43.2 | 45.6 35.3 28.4 46.1 35.0 88.7 29.7 
” 2 o- | 43.9 42.8 43.0 | 43.5 31.7 34.2 44.6 30.5 33.2 25.4 
” 27 Pr = 44.3 43.0 440 | 46.5 84.0 46.0 46.1 32.2 46.1 30.7 
” 28 : 44.8 43.0 43.5 47.8 38.0 40.8 46.4 37.8 38.7 30.7 
” 29 oe os 45.1 43.7 44.3 62.5 35.4 52.0 52.8 37.8 52.8 36.7 
” 30 oe * 45.7 44.0 45.0 53.3 363 51.0 52.7 47.0 50.1 42.5 
” 81 and Feb. 1 458 44.3 45.3 531 40.6 47.0 53 3 40.2 46.1 33.8 
February 2 ee ° 460 44.0 44.0 48.3 34.0 36.8 48.0 83.5 36.5 29.9 
” 3 a 45.1 43.8 44.6 41.2 32.0 40.0 40.5 34.3 89.7 30.2 
” 4 oe ar 45.3 43.2 44.0 42.1 30.0 33.5 42.5 28.4 82 2 245 
9 5 Ss a 45.3 44.0 44.5 43.0 32.6 43.0 426 31.3 42.4 29.2 
” 6 . : 45.3 44.2 44.8 46.0 87.8 42.7 46.2 39.6 42.1 30.9 
o Zand 8 : 45.8 44.5 45.0 63.4 35.0 458 545 41.0 43.9 37.7 
ae 9 ne af 46.1 45.0 45.4 49.3 38.0 44.5 49.1 35.2 42.9 33.5 
0 10 4 46.2 45.2 45.8 48.9 43.8 46.5 49.0 41.8 460 37.7 
9 1L a 46.6 45.3 45.8 49.3 39.0 415 50.5 37.3 40.0 30.7 
ae 12 ; | 46.7 | 44.5 45.5 498 33 7 40.0 62.1 31.7 38 6 24.1 
2” 13 By | 46.5 | 45.2 45.4 46.1 36.8 40.0 47.7 35.8 38.3 30.3 
ee 18 oe 44.3 | 428 43.0 a 26.0 30.2 32.1 14.7 30.9 22.2 
ong OO} aga | 41.0 41.8 32.8 19.2 25.6 33.1 13.0 228 | 16.7 
oe 20 a =f 43.6 | 41.3 42-4 33 8 25.0 34.0 32.6 21.0 22.7 | 28.7 
as 21 and 22 a 44.0 42.1 43.0 42.1 25.0 39.0 42.3 31.0 37.6 | $97 
He 23 o. asi 44.0 | 429 43.3 45.3 350 40.5 46.0 35.4 41.1 | 32.0 
sy MRR ke ce ales | aBsO 43.3 46.2 38.8 40.0 46.9 36.3 | 37.9 36.2 
o 25 ae “4 44.4 | 43.0 43.4 42.6 84.3 36.3 41.8 31.9 | 23.9 | 83.2 
es 26 ae oe! 44.6 43.0 43.7 44.6 36.0 37.3 | 45.0 818 | 35.2 | 327 
+ 27 ae al 44.6 | 43.3 44.0 39.5 34.0 88.0 | 37.6 32.0 | $5.7 33 0 
- 28 and 29 ..; 44.7 | 43.6 44.2 43.8 36.0 39.0 | 42.1 34.4 37.7 341 


! 


| 


February, was as low as 13.0, showing what the tempe- | 
rature was outside the town. | 

As regards the cost of the subway, this is of course | 
rather heavy ; the cost of the subway proper, including | 
side entrances, sideways, and everything appurtenant to 
the subway itself, is about 10/. per lineal yard. This 
does not include the cost of the sewer, as this would be 
common to any method of forming streets with or with- 
out subways, nor does it include the cost of the concrete 
foundation forroadway. The vaults under the causeways 
cost about 20/. each, and there being vaults under each 
causeway they cost, therefore, about 12/. per running 
yard of the street ; these vaults are let on a rental of 11. 
each per annum, or 5 per cent. on the outlay. The sub- 
ways proper cost about 3000/., and there are 169 vaults, 
costing about 3380/.; 34 per cent. interest on 3000/. is 
105/., but the profit on the vaults is 14 per cent., as 
the money is borrowed at 34 per cent. and 5 per cent. is 
charged, and this equals say 50/. so that it resolves 
itself into this question, is it worth 55/. per annum to 
have subways in the two new streets referred to? The 
author thinks there can be only one answer to this ques- 
tion, and that must be in the affirmative. He does not 
urge that town councils should incur immediately a large 
expenditure of money on laying down subways in all 
existing streets, this would be impossible from its cost, 
but that in the case of new main streets and where main 
thoroughfares are improved and widened, that the oppor- 
tunity should be seized to lay down subways, in order to 
minimise as much as possible the evils resulting from the 
continuous taking up and relaying of streets. 

Sewerage Works: Manufacturing Refuse.—It is not 
necessary at this meeting for the author to give any 
lengthened description of the sewerage system of the 
borough, or of the sewerage farm, this subject has been 
somewhat exhaustively treated in a paper read by the 
author before a meeting of this association in Notting- | 
ham, in 1885, and alsoin a paper read by the late Mr. | 
Tarbotton, at Hanley, in 1886. A reference to those | 
papers will give all the information required on the sub- | 
ject, and will render it unnecessary for the author to go 
over the same ground again. Attention was, however, 
called in those papers to one of the difficult problems 
which borough engineers have to face in some large towns, 
that is, what is to be done with thelarge amount of liquid 
and semi-liquid manufacturing refuse which is delivered 
from works where such processes as bleaching and dyeing 
are carried on ? 

The subject is one which is of considerable interest, and | 
the author feels that no apology is needed for his bring- | 
ing before this meeting a problem of this kind which has | 
been recently occupying his attention and that of the 
Town Council. 

The total sewage flow of the borough in dry weather is 
about 6,125,000 gallons in 24 hours; of this quantity 
about 2,125 000 gallons per day gravitates down to the 
farm, and the remaining 4,000,000 gallons per day has to 
be pumped ; the — portion of the low-level sewage is 
brought down the nm Valley sewer, and it is in the 
valley of the Leen where the principal difficulty regard- 
ing the manufacturing refuse is encountered. 

The River Leen is a small tributary of the River Trent, 
is 13} miles long, measured along its course, and the 
area of its watershed is about 403 square miles. The flow 
of this river of course fluctuates very much, according to 
the seasons; gaugings were taken in the early part of| 
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1891, and the lowest was on January 15, which was 
901,549 cubic feet, or 5,634,681 gallons per day, and the 
highest gauging, taken during a somewhat heavy rainfall, 
was on pn 24, and showed a discharge of 6,162,976 
cubic feet, or 38,293,600 gallons per day. The normal 
discharge of the river in ordinary weather would be from 
15,000,000 to 16,000,000 gallons per day. 

On the banks of this River Leen, or contiguous 
thereto, there are about 24 bleach and dye works, of 
which number 17 discharge their waste waters into the 
River Leen, or into the tributaries and brooks, or into 
special surface-water sewers in connection therewith, and 
the remaining seven have been permitted to discharge 
their waste waters into the Leen Valley sewer previously 
referred to. The water used by the bleachers, &c., is not 
taken from the River Leen, but is pumped from copious 
springs in the magnesian limestone, in which strata 
water particularly suitable for bleaching and dyeing pro- 
cesses abounds in large quantities. The works are not 
concentrated in one particular district, but are scattered 
about in the valley of the river, and the distance from the 
uppermost works to the lowermost works, measured along 
the course of the Leen, is not less than four miles. The 
waste waters turned into the river from these works is 
about 3,000,000 gallons per working day when the local 
trades of lace and hosiery are fairly good. The processes 
of bleaching differ in various districts according to the 
nature of the goods. The following, however, is the 
method adopted at one of the largest works in this dis- 
trict: The goods to be bleached are first passed through 
cold water and then boiled in caustic soda (sodium 
hydrate NaHO) and Crich lime; they are then run 
through a solution of bleaching powder Tedocide of lime), 
and afterwards washed and run through a weak solu- 
tion of sulphuric acid which is called ‘‘sours;” they 
are then boiled in carbonate of soda and soap, washed 
and run through chloride of lime, washed, and again run 
through ‘‘ sours” (dilute sulphuric acid), and a final wash- 
ing completes the operation. In some works strong liquor 
ammonia is used as an alkaliinstead of carbonate of soda, 
and in all cases, of course, very large quantities indeed of 
soap are used in the operation. 


(To be continued.) 





Tar “Furst Bismarcx.”—The steamer Fiirst Bis- 
marck arrived at New York from Southampton on 
Friday night, having been 6 days 11 hours and 44 
minutes on the passage. The record was thus lowered 
by 2 hours and 29 minutes. The daily runs of the Fiirst 
Bismarck were 471, 488, 488, 498, 503, and 152 miles. 





An Exectric Arc Nor A Fire.—In the course of scme 
insurance litigation before an American court relative to 
liabilities of insurance companies at the destruction of an 
electric light station, one of the experts took the position 
that an electric arc was not a flame, because it was not 
in any way dependent upon the air or other chemical sup- 

rt, and could be maintained in vacuo, and therefore the 

amage done by the arc did not come within the liability 
of the underwriters, although they accepted liability for 
the measure of damage caused by fire resulting from the 
are, yet the portion of damage caused by melting of the 
apparatus by the are was not included in that damage. 
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ComPitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPROIFIOATIONS 
UNDER THE ACTS 1883—1888, 
The number of views given in the ification Drawings is stated 
in each case after the price; ee Sere 
ification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
—- cifications may be obtained at 38, Cursitor-street, 
hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaper Lacx, Esq. 
The date of the advertisement a «+ 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
~~ may at any time within two months from the date of 
the advertisement he i y 


the acceptance of a complete speci; 
give notice at the Patent Office of opposition to the grant 
Fates an tay af the coated tea te alan 


STEAM ENGINES AND BOILERS. 


1534. E. Wardle and J. H. Evers, Leeds. Creating 
Draught in Furnaces and Treatment of Smoke. 
1 Fig.) January 26, 1892.—The object of this invention is to 
create a draught for boiler furnaces by means of jets of water or 
steam which will at the same time dispel the noxious vapours and 
also remove and collect.carbon and other substance. Within the. 
smoke chamber No. 1 and opposite to a series of tubes is a pipe 
covering the area occupied by the tubes and which is supplied 
with water under pressure. Into this pressure pipe / are inserted 
the same number of nozzles g, as there are tubes h; the nozzles 
entering a short distance into the tubes and forcing the smoke to 
pass through them either by water or steam pressure, and thus 


























creating the draught, during which the smoke undergoes a wash- 
ing and elimination therefrom of noxious vapours which pass into 
the atmosphere by the shaft upon No. 2 chamber. Before the 
eduction ends of the series of pipes isa baffle plate & for the smoke 
and water to impinge against and to cause the water or steam to 
wash the smoke, a number of perforated plates are placed below 
one or more of the tubes h. Heavy portions of the smoke, such as 
carbon, becoming eliminated therefrom during the washing while 
passing through the smoke pipes, will descend to the bottom of 
No. 2 chamber, water and steam also descending to the bottom 
and used over again by being raised into an overhead tank or into 
the pressure pipe. (Accepted April 6, 1892). 


1328. W. L. Wise, London. (W. H. FE. Brande, Ham- 
burg, Germany.) Combined Safety Valve and Pres- 
sure Gauge Apparatus. (8d. 2 Figs.) January 22, 1892. 
—According to this invention the pressure gauge and safety valve 
are combined, the former being arranged above the latter and in 
communication with the interior of the valve casing by a double 
steam passage, whereby the danger of the safety valve becoming 
choked is diminished. On the steam pipe A is mounted the safety 





valve,casing B, which is in communication with the interior of the 
pipe. Extending upwardly from the casing B at the back and 
front thereof are two pipes E and F serving to conduct steam 
from the valve casing to the pressure gauge G, to which they have 
& common opening. A tubular union H arranged below the pres- 
Sure gauge serves for the attachment of a controlling pressure 
gauge when necessary. The inlet pipe I is provided with a valve 
to admit of steam being blown through the pipes E, F should they 
become choked. (Accepted April 6, 1892), 


ELECTRICAL APPARATUS. 


3971. B.J.B.Mills,London. (E.H. Johnson, New York 
U.S.A.) Means for Electrically Propelling Vehicles. 
(8d. 4 Figs.) March 1, 1892.—This invention relates to an 


arrangement for electrically propelling vehicles in which the 
motor is connected with the running gear by a device whose 
frictional engagement is fixed. When current is applied to the 
motor, it tarns the screw mechanism, and half the concentric 
sleeves are moved in one direction along the sleeve F so as to 
compress the spring H, while the other half are moved in the other 
direction and compressthe spring H!. The magnet N, being ener- 
og at the same moment, raises the hub I and ring K, so that the 

isc L, which is fixed to the sleeve F, is brought into engagement 
with the hub I and the sleeve prevented from turning, whereby the 
screw mechanism is allowed to move along it. The spring H is 


plate M against the spring /, and as soon as the holes kare opposite 
the pins e the latter are forced up by springs and enter them, 
and so bring the plate M into engagement with the friction ring 
K, the wheel Cis turned and the car started as soon as the load 


Fig. / 




















isovercome. When the motor is enued, the screw mechanism 
runs back to its central position, and the pressure on the plate 
M being relieved, it turns back to its normal place under the 
influence of the spring J and the motor is disconnected from the 
frictional device. (Accepted April 6, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


4020. A. C. Stilson, Kendall Creek, McKean, 
Pennsylvania, U.S.A. Shaft and Journal S. 
[Sd. 2 Figs.) March 1, 1892.—This invention relates to shaft 
and journal bearings which have rollers provided with cogs 
gearing with teeth upon the journal box. The box A is provided 
with an annular recess @ and teeth a' ateach end. Rollers A! 
the same length as the width of the recess, are placed therein, 
so that the ends abut against the shoulders forming the side 
walls. The outer ends of the rollers are provided with the same 
number of teeth that engage with those on the box A, and with 
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those of the separate adjusting rings, encircling the shaft A®. 
The collars b, together with the journals, form walls which serve 
to keep the rings A in place. When the shaft is revolved its 
periphery coming into contact with that of the rollers, the latter 
are rotated, and these being geared to the box and intermediate 
rings, the box is also moved round, the teeth thereon guiding 
the movements of the rollers, and the rings adjusting the latter, 
so that they are always an equal distance from each other and 
thus form a support for the shaft with the least possible friction. 
(Accepted April 6, 1892). 


MINING AND METALLURGY. 


708. R. Meyer, Mulheim-on-the-Ruhr, Prussia. 
Rock-Drilling Machines. (8d. 2 Figs.) January 13, 1892. 
—This invention relates to percussive rock-drilling machines 
actuated by fluid pressure, in which the distribution of the 
motive fluid is automatically effected by the working piston. The 
motor cylinder a is formed with an annular supply passage b for 
motive fluid, extending around the piston and with air-exhaust 
openings ¢ arranged in the cylinder wall. Within this cylinder 
works a balanced piston d in which are passages 1 leading to 
the space at one end of the piston ard passages 2 leading to the 
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space at the other end, the passages being alternately and sym- 
metrically arranged. During the reciprocating motion of the 
piston, the passages 1 alternately open and close communication 
between the space at the rear end of the piston and the supply 
passage b; and the passages 2 alternately open and close commu- 
nication between the front end of the piston and the passage b 
and exhaust openings c, so that the motive fluid has free 
entrance into the cylinder, and after operating the piston, free 
exit to the atmosphere. A rifled bar e fitting into a recess in the 
piston, automatically effects the gradual rotation of the drill by 
means of a ratchet wheel and pawls. (Accepted April 6, 1892). 


3961. J. Johnson, Liverpool. (G. W. M‘Clure and C. 
Amsler, Pittsburg, U.S.A.) Regenerative Hot Blast 
Stoves. (8d. 2 Figs.) March 1, 1892.—The object of this inven- 
tion is to provide a stove having at the top a connection between 
the vertical and the stack flues, so constructed that the walls will 














not be liable to fracture by expansion and contraction, and it 
consists in constituting the connecting e by a dome, made 
separate from the crown of the stove and affording an intervening 





thus compressed until it obtains sufficient tension to turn the 


of the hot blast main closed, and combustible gas introduced into 
the inlet 12. _ The gas uniting with air admitted through the air 
inlets burns in the flue 3 through which it ascends to the crown 
of the stove, then descends through the divisions of the annular 
flue 5, and at the base thereof passes through the ports 11, 11! into 
the outer flue 7, upward through its divisions and finally through 
the flue 22 into the stack. When the flues have been sufficiently 
heated the gas and air inlets into the base of the flue 3, and the 
stack valve 20, are closed, and the valves of the cold and hot blast 
opened. The air then enters through the cold blast main, 
descends through the flue 22, and passes in succession through 
7, 5, and 3, in which it is heated, finally passing off through the 
hot blast main to the furnace at which it is utilised. (Accepted 
April 6, 1892). 


RAILWAY APPLIANCES. 


1723 D. Stark, San Francisco, California, U.S.A. 
Gountinge Sev Railway Vehicles. (8d. 7 Figs.) January 
28, 1892.—This invention relates to automatic couplings for rail- 
way cars. The drawhead of the coupling is formed of two jaws 
A connected together at the inner end by a hinge joint, and 
united by that joint to the end of the spring drawbar B, which 
has an eye _b fitting between the two outer knuckles of one jaw, 
together with the knuckles of the other jaw, and the bolt C uniting 
them together. On this joint the two jaws open laterally to take 
in the head of the coupling bolt, and on it as a centre, also, the 
closed drawhead is movable laterally under the angular move- 
ments of the car body on its trucks. Elliptic springs G are set 
between the timbers X, X, and the sides of the jaws to hold them 











together. The coupling bolt K has conical heads with recessed 
back faces on a straight cylindrical shank. A spherical boss 
larger than the opening in the end of the drawhead when the jaws 
are closed, is formed on the shank of the bolt midway between the 
two heads for the purpose of taking the pressure of one drawhead 
against the other coupled to it, and of preventing the head of the 
bolt from being forced against the end of the cavity in the draw- 
head. The coupling bolt is released from one drawhead by throw- 
ing over the hand lever which forces the wedge between the jaws, 
and the coupler is left in the opposite drawhead as the two cars 
move apart; the hand lever being set back after uncoupling in 
order to let the jaws close, in which position they are ready to 
take in the coupling-bar of another car. (Accepted April 6 


1892). 
3932. J. Heath, Burslem, and B. Woodworth, 
Fento: ping Coal, &c., Wagons. (8d. 


n, Staffs. Pp 

2 Figs.) February 29, 1892.—This invention relates to automatic 
apparatus for tipping coal, &c., wagons. The framing consists of 
two wheels F between which is fixed the platform P, having rails 
to receive the trucks. On the same axis as that of the wheel F a 
toothed wheel W is kept continuously revolving. In a casing C 
fixed on one of the wheels F is a slide S having several teeth which 
are urged into gear with those of the wheel W, by a spring, acting 
on the three-armed lever A, and thereby moving a lever B passing 
through a slot in the slide S. Fixed on the ground by the wheel 
F is a frame, having mounted on it a lever L and sliding stop M 





which is urged forward by a spring acting on the lever. When 
the frame F turns so far round as to bring one arm of the lever A 

on to the stop M, the slide S is drawn out of gear with W, and the 
frame is stopped, the platform P being then in its level position, 

so that a wagon can be run off oron. When the axles of a wagon 

on the platform are held between the stops H!, H?, and the wheels- 
held under the flange of a girder N, the lever L is pulled back, 

whereupon the slide 8 is caused by the spring acting on the lever 

A to advance into gear with the teeth of W. The frame F and 

platform with the wagon on it are thus caused to revolve in the 

direction of the arrow, and the wagon tipped and inverted until 

the parts return: to the condition in Fig. 1, when it may be re- 

placed by another, (Accepted April 6, 1892). 


4011. J. Harris, Boston, Suffolk, Massachusetts, 
U.S.A. Traction Wheels and Pulleys. (8d. 7 Figs.) 
March 1, 1892.—This invention has for its object to produce a 
traction wheel applicable for locomotives, which will firmly grip 
the rail, and it consists in composing that part which forms the 
operating surface of a series of radial plates held in a dovetail 
groove in the periphery of the wheel. The wheel A has a flange 
@ on one side which extends some distance beyond the body of 
the wheel and a ring c on the other, the body of the wheel being 
recessed to receive the inner edge of the ring which is secured 
thereto by bolts. In the space around the entire circumference 





space. To heat the flues, the stack flue 20 is opened, the valve 


of the wheel are a number of steel plates e set edgewise 80 as to 
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radiate to the centre, and each having its sides dovetail, and bent 
in the middle to form a portion of a circle, so that when arranged 
in place they will fit into and against each other and will be 
held by the dovetail groove formed by the flange a and ring c. 


Fig. 


v 






Ny dn 
Rn iy 





When employed for locomotives, the edges of the plates ¢ do not 
project beyond the edge of the ring c, but for driving a belt, 
they jae a short distance in order to have a firm grip. (Ac- 
cepted April 6, 1892). 


MISCELLANEOUS. 


719. A. Aitmann, Berlin, Germany. Gas Pressure 
Governors, [8d. 5 Fivs.) January 13, 1892.—This invention 
relates to gas governors, which act in an automatic manner to 
insure uniform pressure of the gas passing therefrom, and com- 
prises the use of a liquid such as glycerine in the place of mercury 
and the employment of a simple fastening device whereby the 
interior of the apparatus is rendered accessible. The gas entera 
from the main at @ and leaves the governor at b at the other side 
of the partition a! after it has been reduced to the desired pres- 
sure. The reducing valve and the bell c fixed on the valve spindle, 
balance the gas pressure in the interior of the governor. The 
bell dips at dintoa liquid such as glycerine, to prevent escape 
of gas to the exterior. By loading the bell with weights the pres- 





sure of the gas passing out can be regulated. The cover of the 
governor for illuminating purposes has a ring g dipping into the 
liquid which seals the bell c, and which thus forms a hydraulic 
joint; theairinclosed between the cover and the bell not being able 
to escape in any other way than through an opening in the cover 
formed by a screw with a wedge-shaped recess, The case of the 
bell is made with double walls which form an annular space 
closed at the top by the bell, and at the bottom by the sealing 
liquid. By means of! an air pipe, which extends upwardly 
nearly to the roof of the bell, and downward through the bottom 
wall of the governor, communication between the inner annular 
space and the outer atmosphere is effected. (Accepted April 6, 
1892). 


2154. J. F. Bradbury, Parel, Bombay, India. 
Pedestalfor Carding Machines. (8d. 3 Figs.) February 
4, 1892.—This invention has reference to a pedestal for carrying 
the driving shaft of cylinders in carding engines, so constructed 
as to permit of accurately adjusting the shaft in relation to other 
parts of the engine. The shaft is carried by the wedge-shaped 

lock a, the inclined surfaces of which are supperted by the ver- 
tical wedges 0. Setting screws c take into corresponding threaded 
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holes in the wedges b. For rotating the wormwheels, which are 
secured to the screws ¢ independently of each other, the worms d 
are mounted on separate setting shafts e having squares at their 
ends for receiving a screw key. By revolving the shafts e their 
position may be adjusted, graduated discs g being mounted on the 
setting shafts and indexes A provided in combination therewith 
for readily omy and controlling the displacement of the 
shaft. (Accepted April 6, 1892). 

3797. W. Engst, Brux, Bohemia, Austro-Hungary, 
Valves. (8d. 5 Figs.] February 26, 1892.—The object of this 
invention is to increase the durability of valves. Into the socket 
of the valve case is screwed tightly a grinding nut b through 
which passes the screw spindle c. At the end of this spindle is 
a cap terminating in a screw-bolt e and fixed in position by means 
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of the cross-pin z. pen this screw bolt are passed the valve f 
and guide wings, the whole being firmly secured together 
bya nut. The valve when closed bears tightly on the contact 
surface of the valve seat tin the centre of the valve case and 
closes the passage j. When however the spindle ¢ is screwed 


opens the passagej. When the valve is worn on the side towards 
the valve seat, the —- b is unscrewed, the spindle ¢ with 
the ring f is removed, and the nut / loosened. The valve is then 
turned over and reinserted in its place in an inverted position. 
When the valve seat becomes worn out on one side, the plug and 
guide-nut are removed and interchanged, the valve case being at 
the same time turned 180deg. (Accepted April 6, 1892). 


1005. B. D. Healey, Bamber Bridge, Lancaster. 
Refuse Furnaces and Apparatus for Dealing with 
the Fumes therefrom, (8d. 4 Figs.) January 19, 1892.— 
This invention relates to refuse furnaces and apparatus for deal- 
ing with the fumes and dust therefrom, and consists in burning 
the vaporous gases from one furnace in the adjoining one, the 
furnaces being built and working in pairs. When the right-hand 
furnace A is newly charged, the heat of the left-hand furnace B 
attacks the odorous gases, and the products of combustion pass 
from the latter through the back flues E. Outlets D from the 
furnaces to the main flue G are formed in a central position, but 
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at the sides of the furnaces in the main walls. The clinker doors 
8 are made to swing outwards, and are balanced by the chimney 
dampers. By putting a flap valve in each air flue H, one blower 
a blast for two furnaces. The charging holes are formed 
a little to the front of the actual crown, and the roofs are 
made level from one side to the other, so that the thrust is thrown 
upon the front and back walls. Two outlets are made at the 
back ends of each furnace close up to the roof, each having a 
swinging damper connected by levers and chains to the doors 
8. Asone door is opened, the corresponding damper is nearly 
closed, and the other left open. (Accepted April 6, 1892). 

1210. B. Zeitschel, Berlin, Germany. Rapidly 

ea) Liquids. (8d. 8 Figs.) January 21, 1892.—This 
invention relates to means by which i quantities of liquid are 
brought to any high temperature desired. The outer layer of the 
double cylindrical sheet g is formed by smooth, and the inner 
one by corrugated, sheet metal, the space between the two walls 
thus formed being left free and closed at the bottom, but at 
the top, communicating through a double cover with tubes m 
and n, and water being Tet in at the lower part through a pipe. 
The tubes m, » are curved towards one another and form a 
single pipe 0, which leads to a disc p. Between every two heat- 
ing discs p, p!, p?, p3 are intermediate annular double rings 7, 7, 
r2 secured laterally to the interior of 7, and connected to the 
heating disc above and below it by tubular posts s.° These posts 
are not all in communication at both their ends with the heating 
discs and rings, but only one of the three placed in the same 











chamber. The bottom dis¢ p3 is supported on three standards ¢, 
to which is fixed a ring wu forming a groove inside the base, and 
designed to collect any water due to condensation or combustion, 
running down from cylinder g. Below the disc p’ is a series of 
heating tubes W, each of which is bent several times, and conveys 
the water from the disc into the central tube x. The gas burner e 
consists of three concentric perforated tubes communicating on 
two sides with the main tube &', in which air and gas are mixed 

ther. The disc, in the centre of which the nozzle o slides 
when the burner is turned round the pivot, is fixed toa short 
arm, which allows it to be turned together with the burner and 
causes the nozzle to slide within the central bore of the disc. 
When the burner is completely outside the base ¢ the discis placed 
directly before the mouth of the main tube k!, so that only and 








back, the valve f recedes in the direction of the arrow and thus 


no air enters it. By means of this burnerthe gir contained in the 


apparatus is highly heated and , together with the gases of 
combustion, along the inner surface of the cylinder g, and along 
the heating discs and rings. (Accepted April 6, 1892). 


4001. H. J. Haddan, London. (J. R. Scott, New York, 
U.S.A.) Skiving Machines. (8d. 6 Figs.] March 1, 1892. 
—This invention has reference to skiving machines. The shaft B, 
on which is mounted the roller die C, is provided with a key 
engaging a seat, so that the roller die can be readily removed 
and replaced by another. The shaft B is geared by cogwheels 
with another shaft D, on which is mounted the feed roller E, and 
which has its bearings in hangers keyed to a rod G. The feed 
roller is made in the form of a truncated cone, and in order to 
bring its face into proper relation towards the roller die, the 
shaft D is placed in an oblique position (Fig. 2). The knife is 
secured to a plate I, which swings on a pin, and can be adjusted 
up or down by set screws, so that the cutting edge can be readily 
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brought into the required position. The roller die carries the end 
gauge J, which is fitted into a cavity, and from which a stud 
projects into acam groove J formed in the outer surface of the 
edge gauge K. This edge gauge is firmly secured to the frame by 
screws passing through slots in the shank n which extends from 
the edge gauge, so that the latter can be adjusted towards and 
from the roller die. The cam groove is formed so that the end 
gauge J projects beyond the circumference of the roller die during 
a part of the revolution, and the operative can adjust the blank 
over the die i, and when the roller die has reached the position in 
Fig. 1 the end gauge is drawn inward, while at the same time the 
blank is grasped by the feed roller and carried against the edge 
of the knife. (Accepted April 6, 1892). 


2267. M.Weihe, Samberg, Germany. Reversible 
Screw Propellers. (8d. 6 Figs.) February 5, 1892.—This 
invention relates to screw ae pe in which the blades are 
movable, so that the direction of the vessel may be reversed with- 
out altering the engines, and the object isto render the connec- 
tion between the blades and the central boss of the propeller 
stronger, and to provide for the removal or insertion cf any of the 
blades. The shanks m of the propeller blades are made in the 
form of two cones placed base to base, partly to obtain a water- 


























tight joint, and partly to enable them to be secured in the 
boss A by screw-threaded rings. The racks are arranged one on 
each arm of the fork g, and in different planes, the rack on the 
one arm gearing with the teeth on the shank of the one blade, and 
that on the other arm with the teeth on the shank of the other 
blade: the teeth being so engaged that when the fork g is drawn 
back (Fig. 2) the one blade is in the position 2 2, and the other 
y, y, but on thrusting the fork forward, the blades are revolved in 
opposite directions, and occupy the reverse positions. (Accepted 
April 6, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Srext RAILs IN FRANCE.—Theaggregate quantity of steel 
rails ordered by the six great French railway companies 
last year was 112,857 tons. In the total the Northern of 
France figured for 18,237 tons; the Western of France, 
for 18,977 tons ; the Eastern of France, for 18,265 tons; 
the Paris, Lyons, and Mediterranean, for 19,320 tons ; the 
Orleans, for 22,700 tons ; and the Southern of France, for 
15,358 tons. 





Cuicaco Exuisition.—One of the most interesting 
exhibits likely to be made aes British Commission at 
the Chicago Exhibition will be alarge scale map, showing 
the discoveries which have been made in North America 
by Englishmen. Though Columbus discovered the West 
Indies, the credit of first sighting the mainland of America 
seems—if we put aside the unrecorded investigations of 
the Northmen—to be due to an Englishman, Sebastian 
Cabot ; and the list of names of English explorers of 
America, which is headed by his, is a very long and dis- 
tinguished’ one. Raleigh, Sir Humphrey Gilbert, Sir 
Hugh Willoughby, Frobisher, Davis, Hudson, Baffin, in 
the seventeenth century, were followed, in the eighteenth 
by Scoresby and Cook ; while the work they commenced 
was carried on during our own horsag A by the Rosses, 
Parry, Franklin, Collinson, Maclure, McClintock, Nares, 
cud sebhean. It will, therefore, be seen that there 
is ample material for a map such as that proposed, 
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diture of considerable sums of money to rectify. | 
| Perhaps the class of works wherein failures of foun- 
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sure, crevice, or open joint) and the necessity of 








UNDERPINNING BY MEANS OF 





GROUTING AND STOCK-RAMMING. | Gations have occurred, if not most frequently, 


By Watrer Rosesrt Kiniepte, M. Inst. C.E. _ certainly most extensively and disastrously, have 
THe founding of structures is a very important been those constructed to withstand the action of 
subject for the engineer and frequently presents the sea, such as breakwaters and piers and sea 


paying especial attention to foundations in construc- 
ing new works, and of repairing or re-establishing 
the stability of works which from some cause have 
shown signs of yielding, that I have devoted much 


attention to such matters, and think that some 
| 


some most difficult problems, the solution of which | walls for reclamation or protective purposes. Here | example illustrative of methods to be pursued to 
taxes to the utmost his experience and skill. failure in the great majority of cases is due to the | effect these ends (in certain cases) might prove of 
To deal with this subject fully a treatise would character of structure erected, which consists | interest and value to my professional brethren. 
be necessary, but I think that an important divi- | generally of what might be termed a disjointed or In the issues of ENGINgERING of October 10, 
sion of it to which I have devoted special atten-|innumerably open-jointed structure resting upon a | October 31, November 21, and December 28, 1890, 
tion, and gained much experience during the past loose and yielding base and thus affording the sea there appeared a couple of lectures on ‘‘ Subaqueous 
thirty-three years, might be dealt with in one or | ample opportunity to attack it in detail and destroy Foundations,” which I delivered tothe Royal Engi- 
two articles published in this journal. The divi- it piecemeal, which has usually been the case. The | neers at Chatham on March 6 and 14, 1889. These 
sion to which I refer is, that of securing or making class of work which might naturally be expected to | lectures, which were fully illustrated by engravings, 
good the foundations of works which during con- | be constructed as a breakwater would be of the ' dealt with new works. In this and the following 
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struction or after completion (perhaps many years | very opposite character, viz., monolithic through- 
after), show signs of settlement or yielding. The out, and founded in such a manner as to effectively 
settlement may arise from various causes depending | guard against the destructive action of the sea in 
partly upon the nature of the material upon which | storms. Engineers within very recent times are be- 
the work is founded, and partly upon the system | coming alive tothe fact that monolithic workis neces- 
of construction which has been adopted. For sary for breakwaters, and ina number of cases it has 
instance, a work such as a quay wall, house, bridge, | been partially adopted, but only asa heavy capping 
&c., may be founded on more or less yielding strata, to weigh down or hold in position by friction the 
and so long as there is no disturbance of the concrete blocks underneath, whilst at a still lower 
ground {n the vicinity of such structure, and_ level in the structure the base of loose material is re- 
especially no withdrawal of water (or drainage tained. What is perhaps more striking in connection 
should the strata be of a peaty or sandy nature), with the system of construction adopted for break- 
the structure will remain undisturbed, but should | waters is the contrast it presents to lighthouse con- 
any such disturbance take place then settlement | struction where the greatest care has always been 
will follow as has been too often exemplified in| exercised to make the work from foundation to 
the case of deep excavation for works in the vicinity | cope a perfect monolith, or as nearly soas possible. 
of buildings. Again, it is sometimes found in To effect this object great expense has been fre- 
the case of dock walls that these, owing to an| quently incurred in laying the foundations and 
alteration in the condition of the backing or) bringing the work up to high-water level, and most 
earth filling, due to access of water; or to a |elaborate systems of dowelling, tabling, and 
reduction of head of water against their face from | indenting resorted to to insure success. The re- 
an exceptionally low tide or other special cause ; or | sults have justified the means, for the works have 
owing to dredging in front by which the resistance | answered their intended purpose, and failures have 
to sliding is reduced, move forward more or less, and | rarely occurred. 

in several instances such movements forward have| So impressed have I always been with the advan- 
been on a large scale and have required the expen- | tages of monolithic work (that is work without fis- 
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article I shall treat of the rendering secure of 
existing works which have become or may become 
insecure. 

Figs. 1, 2, 3, 4, and 5 show respectively sec- 
tions of a quay wall, warehouse wall, pier of a 
bridge, a dock entrance, and an embankment of a 


reservoir. Many examples might be given of 
failures of each of these classes of works, during 
construction or after completion. I refer to what 
may be termed radical failures, that is, failures 
either from foundation to top, or commencing at 
the foundation and gradually extending upwards. 
Failures which are confined to the upper portion 
of any work are independent of the condition of 
the foundations and do not fall within the scope of 
these articles. 

Failure of foundations of works of the class of 
those shown by Figs. 1 to 4, are, of course, due to 
the fact that the load placed on the strata is too 
heavy to be safely carried. It matters not whether 


the work fails during construction, or many years 
afterwards, the only difference in the latter case 
being that the supporting power of the strata has 
become diminished from some cause or other, and, 
generally speaking, from excess, or from with- 
drawal of water, 
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The important point for an engineer to consider 
is, what is best'to be done under such circumstances 
to prevent a work which is showing signs of giving 
way from becoming a total ruin. Usually failures 
of the class illustrated are somewhat gradual, and 
if precautionary measures are taken in time, the 
work can be saved by the expenditure of a compara- 
tively small sum of money. 

The simplest and most economical manner of 
procedure is to resort to grouting and stock-ram- 
ming, whereby the foundations may be increased in 
width and depth, and the strata rendered firmer. 
Should the wall be founded on sand or gravel, all 
that would be necessary would be to put down 
a series of boreholes of, say, 3in. to 6 in. diameter 
at intervals along the line of the wall, and several 
in the width of the wall as shown by the sketches. 
These bores go to the bottom of the wall and 
several inches into the strata underneath, if such be 
of sand or gravel. Pipes would be placed in the 
boreholes and thick neat Portland cement grout 
then passed through the pipes or forced down if 
necessary, and would thus find its way into the 
various crevices which might be in the bottom 
portion of the wall, which it would fill up, ren- 
dering the wall solid; it would likewise cement 
the wall to the stratum of sand or gravel on which 
it was founded, and this stratum would also for 
several inches in thickness be cemented together, 
thus adding a new foundation course below the 
wall, the breadth of which would be determined by 
the positions and numbers of the boreholes and 
grouting pipes used. After a short interval the 
boreholes could be carried a little lower, and a 
second solidified stratum added below the first. A 
third, fourth, or indefinite numberof added layers, or 
foundation courses, could thus be made to the wall, 
and if the outer boreholes were put down at con- 
venient angles sloping outwardly, each successive 
layer would be wider than the previous one, and 
the weight of the wall thus distributed over a 
greater bearing area. 

This means of grouting and solidifying the lower 
portions of structures is also equally applicable for 
stopping leaks or runs of water through or under 
walls or dock entrances. It is necessary, however, 
in using it for that purpose that the run of water 
should be temporarily stopped during the operation 
of grouting, and for a sufficiently long time after- 
wards, to enable the grout to become thoroughly 
set. ‘To attempt grouting whilst the leak or run of 
water continued, would be useless, as the cement 
would be carried off by the water, and thus never 
have the opportunity of solidifying, If, however, 
the run of water should be very weak, probably by 
adding some Medina or quick-setting cement to the 
Portland cement, or by using partly set neat Port- 
land cement, the leak could be stopped, although 
in all likelihood some cement would be lost before 
this was accomplished. 

In a number of cases it is quite practicable to 
temporarily stop the leak or run of water to enable 
grouting to be done with Portland cement. For 
instance, in dealing with leaks in graving dock 
floors and walls, the walls of wet docks, or of dock 
entrance works, all that is required is to keep the 
dock gates open so that the water inside the dock 
may be at the same level as that outside, when, of 
course, there would be no run of water through or 
under the walls or entrance works, Grouting could 
then be proceeded with, and after the cement grout is 
set the dock gates could be closed, and when thework 
is subjected to its usual head of water it will be found 
that the leaks are stopped, that is, if the grouting 
has been properly done. I have stopped many 
leaks in that way during the past thirty-three 
years, and since I gave an account of my experi- 
ments and practice with Portland cement for such 
purposes at the Institution of Civil Engineers in 
1865-6 (see Minutes of that session, vol. xxv., 
page 125), many other engineers have adopted it 
with the most successful results, although in some 
other cases there have been eng:neers who, owing 
to improper preparation of the grout or to inferior 
quality of the cement, or to having mixed sand 
with the cement, have obtained results which 
proved to be failures instead of successes. I shall 
refer subsequently to the quality of cement and 
the preparation of grout when describing the work 
of underpinning the Hermitage Breakwater at 
Jersey. 

If the stratum on which the wall which is giving 
way is founded should be of clay or a clayey nature, 
then instead of forcing cement grout under the 
foundations, stock-ramming should be resorted to, 





using as materials for the purpose either clay 
worked up with hydraulic lime, sand mixed with 
iron filings and sal ammoniac, partly set neat Port- 
land cement or fine Portland, and Medina cement 
concrete. Such materials should be made up into 
convenient sized balls or rolls, put into the tubes 
and rammed down hard with a heavy ram or 
monkey, worked, say, by a hand or steam ringing 
or pile-driving engine, so as to force them into the 
soft stratum, and thus form under the wall a 
stratum of harder material extending the full width 
of the base of the wall, and such additional width 
beyond the base as may be deemed suitable. When 
one layer has been completed the boreholes can be 
carried lower down and another layer added, and 
so on as shown by Figs. 1, 2, 3, 4, and 5. 

This system of stock-ramming is especially 
applicable for stopping leaks, or runs of water in, 
through, or under reservoir embankments (see 
Fig. 5), without requiring to empty the reservoir, 
or reduce the head of water init. I have used it 
for similar purposes with the most successful 
results. All that is required is to ascertain the 
position of the leak, as nearly as possible, put 
down some boreholes in the vicinity of the site, 
and ram the clay or other material down very 
hard. It is not necessary that the boreholes 
should be exactly on the line of leakage, or water 
run, as the stock-ramming, although it be done at 
some distance from the run, will force out the strata 
if sufficiently near to the leak and entirely close it 
up. It is astonishing the power which can be 
exerted by stock-ramming. In one case I lifted 
a portion of a dock side by this means, although 
my object was not the raising of the dock side but 
rendering secure the foundations. However, stock- 
ramming could be utilised for the purpose of 
raising walls, piers of bridges, factory chimneys, 
&c., or for bringing such structures back to plumb 
lines should they, as is sometimes the case with 
factory chimneys, get out of plumb. 

I might give a number of instances (see Fig. 4) 
of dock entrances where stock-ramming could be 
used with advantage, but perhaps if I refer to the 
case of the Sutton Dock, near Wisbech, that will 
afford a suflicient example. At this dock the 
entrance works gave way shortly after the dock 
gates were closed. The strata upon which the 
works are founded is of a fine sandy or silty nature 
and seems to me exceedingly well adapted for 
treatment by stock-ramming. From what I know 
has been and can be done by stock-ramming I 
have no hesitation in recommending that system 
to be adopted in restoring the entrance works, and 
so enabling the docks to be utilised, and some 
return obtained for the large amount of money 
which has been expended in connection with these 
works. 

The works to which I have so far made reference 
have been situated either on shore or, if in con- 
nection with harbours, have been in sheltered 
positions, such as dock walls and entrances. 

Works in exposed positions, such as breakwaters, 
sea-piers, and lighthouses, are subjected. to such 
heavy action of the sea that their construction has 
to be specially adapted to resist these forces. The 
conditions under which the work of construction 
has to be done, and the forces which have to be 
resisted, render it imperative that solidity and 
massiveness be obtained. Durability otherwise 
could not be secured. For lighthouses, when of 
solid construction and exposed to the full force of 
the sea, a special form of construction has long 
been in use, and from experience has been found 
most satisfactory. 

The case is otherwise with regurd to breakwaters, 
for subsidences, settlements, and breaches of such 
works during or after construction are compara- 
tively common, and [I think it is by no means 
creditable to the engineering profession that such 
should be the case. 

It is not that failures of such works are due to 
scamped work, or to niggardly expenditure, unduly 
limiting the amount to be spent, and thus forcing 
the engineer to adopt too weak a design. On the 
contrary, the cost of the work per yard run is 
unusually high, and as it is generally done directly 
by a Government department, or harbour board, 
without the intervention of a contractor, there is no 
object in scamping the work. The failures which 
take place are not to be attributed to such causes, but 
to the design itself, which for recent breakwaters of 
importance may be described as consisting of a rubble 
base, or mound, surrounded by a wall constructed 
of large-sized blocks of concrete, with open joints 





between all blocks, and on the top of the blocks 
a capping of concrete in situ. Tt is high time 
that this system of construction was abandoned. 
It has been attended with failures of greater or 
less extent in the past, and I have little doubt will 
be so in future, even although some of the struc- 
tures of this type have, up to the present time, 
shown no signs of yielding. It is a question of 
time, a repetition of big storms, or a storm of 
exceptional severity, the effects of which, extend- 
ing to a lower level than usual, disturb the com- 
paratively small and loose materials of the rubble, 
and being so dislodged, the heavy structure on top 
becomes undermined and gives way, either piece- 
meal as in some cases, or in masses of over 1000 
tons in weight as at Wick. Were such failures un- 
avoidable it would be useless to find fault, but with 
a constructive material like Portland cement at the 
disposal of the engineer, breakwaters ought to be 
constructed with as little liability to failure as any 
other class of works, and their durability and small 
cost for maintenance ought to be on an equal 
footing. This can only be obtained in exposed 
positions (and it is to such I refer), by making the 
work monolithic from foundation to cope. Absolute 
security would thus be obtained, and not only 
security, but saving in cost, as the minimum sec- 
tion of breakwater could be adopted where the 
work consisted of one mass, which cannot be done 
with an open-jointed or disjointed structure, where 
each block or portion of the work has to depend on 
its own weight for stability, assisted perhaps by 
the additional weight of a superimposed mass. 
But in reality comparatively little aid to any 
particular block, or series of blocks, can be 
counted upon with certainty from such mass 
or capping, as although its weight upon the 
blocks may be considered to be fairly and uniformly 
distributed immediately after completion of the 
work, yet the slightest settlement of the foundation 
afterwards at any part (and this is a common 
occurrence), immediately relieves the top of the 
blocks from the weight of the superincumbent mass, 
and the blocks have only their own weight to 
depend upon for stability. So that in structures of 
this class the stability of the blocks themselves can 
only be relied upon. A help to a certain extent is 
obtained by means of cramps, and also of grooves 
and joggles, but this is only a small step in the 
direction of the monolithic system of construction, 
which without doubt is the proper one to adopt. 


(To be continued. ) 





MODERN UNITED STATES 
ARTILLERY.—No. X. 
8-1n. Coast Gun. (Fias. 271 To 278.) 

In a previous article we have given a descrip- 
tion of the smooth bore and converted rifled guns, 
that are still retained in the United States service 
for the defence of minor seaports. With this article 
we will begin the description of the breechloading 
built-up steel rifles intended for the defence of the 
principal harbours. The smallest calibre intended 
for use on the sea coast is the 8-in. rifle. 

This gun is composed of one tube, one jacket, 
eight C hoops, three D hoops, seven A hoops, a 
base ring, and the breech mechanism. It should 
be noticed that the tendency of modern gun con- 
struction is towards the increase in the length of 
the hoops used, and the decrease in the number. 
A few years ago the hoops used were much smaller 
than at present, and the system much more com- 
plex. Longitudinal stiffness is of great importance 
in a built-up gun, especially to-day, when the lengths 
of the guns are being so greatly increased. Many of 
the modern guns, particularly the longer calibres, 
are found to droop at the muzzle. Short hoops will 
not give as much longitudinal stiffness as long ones, 
and consequently each new model has fewer hoops 
than the preceding model. 

In the first model of the United States 8 in. 
breechloading rifle the chase was not hooped, but 
the test of the gun showed that, with the progres- 
sive burning powder used, it was necessary to 
extend the row of C hoops to the muzzle. Of the 
A hoops there were twelve, and outside of them 
were shrunk a second row of hoops, called B hoops, 
ten in number. 

With the present gun, this row of B hoops has 
entirely disappeared, and the other hoops are much 
reduced in number. The model of 1891 now build- 
ing, has a further reduction. Five C hoops cover 
the same length of tube as the eight C hoops shown 
in the section (Fig. 272); two hoops replace the 
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three D hoops ; and five hoops the seven A hcops. | 
There is talk of a still further reduction in the 
number of the hoops, but it will require the ex- 
perience of experiments to determine whether any 
departure from those already made shall be de- 
finitely adopted. 

The tube is 261.5 in. in length and varies from a) 
thickness of 2.75 in. over the powder chamter, 
1.75 in. at the muzzle. Starting from the rear ¢nd_ 
of the bore there is a conical slope for a distance of | 
2.5 in., in which distance the diameter decreases | 
from 9.7 in. to 9.5in. This slope foims the seat | 
for the gas check pad, and assists in starting the 
pad, if it is stuck after firing, since a slight moticn 





‘and also the maximum pressure on the gun, since|and finally the A hoops are shrunk on. 


axis of the projectile is accurately in the axis of | muzzle it is 14 in. The manner of locking the C 
the bore. This will naturally increase the accuracy hoops together should be noticed. The front end 
of fire. In front of the shot chamber comes the of the lip is thicker than the rear end, so that 
rifling, which for a distance of 31.558 in. is conical, | when once shrunk on they cannot be pulled apart. 
sloping .06 in. This causes the band to be de-|This manner of locking the hoops gives much 
formed gradually instead of suddenly, thus reduc- | longitudinal stiffness to the gun. The three D 
ing the maximum pressure on the rotating band, | hoops are next shrunk over the jacket and C hoops, 
e 
the projectile, starting’ under less pressure, will! trunnions are carried by the A, hoop. The base 
give a greater space for the same volume of powder ring completes the assembling of the gun. This 
gas to expand in. screws into the jacket, but as shown in the de- 

For the rest of the distance of the bore, 168.75 in., | tailed drawing (Fig. 278) does not abut against the 
the diameter is 8 in., the grooves being .06 in. in| end of the tube, but between the tube and base 
depth. There are 48 grooves and lands, and the ring is a small space, and at the bore this is closed 
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4. 
8-IN. BREECHLOADING 14}-TON GUN. 


to the rear will free the pad from contact with the| rifling has an increasing pitch. The form of the| by a copper ring. It was found that, on firirg, 
walls. The powder chamber proper is 44.25 in. | developed curve of the rifling is a semi-cubic para- the powder pressure lengthened the jacket, so that, 


long when the breech is open, or 41.25 in. long} bola, whose equation is of the general form 


when it is closed. Its diameter is 9.5in. The 
powder chamber is connected with the shot chamber 
by a conical slope of 10 in. 

The shot chamber consists of two parts ; first, a 
cylindrical part 2.626 in. in length, and 8.32 in. in 
diameter ; second, a conical part, 1.816 in. in 
length, in which distance the diameter changes 
from 8.32 in. to 8.053 in. Referring to the detailed 
drawing of the chamber it will be seen that the 
cylindrical part of the shot chamber contains that 
part of the projectile in rear of the rotating band. 
The conical part of the shot chamber is very im- 
portant, since it is for the purpose of centering 
the shot. The rotating band on the projectile 
is cut with the same slope as this conical part of 
the shot chamber. When the piece is loaded the 
projectile is shoved in as far as possible, and since 
the rotating band is concentric with the projectile, 
and since, when the projectile is rammed home, the 
band is in contact with the bore at all points, the 


if the base ring abutted against the tube, it would 
butens@ be forced away from it ty the pressure, and, when 
— : |the pressure was relieved, the base ring would 

The twist at the breech is one turn in 50 calibres, | strike a blow on the tube, and would be liable to 
'and increases toward the muzzle to a point 16 in. crack the jacket. To prevent this the space was 
|from the face of the piece, where it is one turn in left, and the copper ring put in to act as a packing. 
(25 calibres. From this point to the muzzle the In the smaller calibre guns it has been seen that 
| twist becomes uniform, in order to steady the pro- the breech-block, when withdrawn, was supported 
|jectile. The exterior of the tube for a distance of by the carrier ring, by means of which it was swung 
'80 in. is cylindrical. From this point to the around out of the way for loading. In these guns 
muzzle the thickness of the tube gradually de-'the various operations of unlocking the screw 
creases, the decrease being made by a series of | threads on the block by revolving it, the withdraw- 
steps. Each step falls approximately under the | ing and swinging around of the block, were all done 
centre of a hoop. Over the end of the tube is| by hand. In the 8-in. gun and guns of larger 
shrunk the jacket. This is 109.10 in. in length, | calibres, the breech-block becomes too heavy to be 
and projects 12.5 in. in rear of the tube in order to| carried by a carrier ring, and to be unlocked and 
allow for the screwing in of the base ring, which | withdrawn without some mechanical appliance, 
holds the breech mechanism. In front of the) whereby the power is multiplied. The general 
jacket are shrunk the eight C hoops, whose ex- | construction resembles the smaller guns, but the 
terior surfaces form a conical surface, whose dia-| details are much more complex. In order to un- 
meter, next to the jacket, is 17,6in., and at the/|lock the block there is a device for rotating the 
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MODERN UNITED STATES ARTILLERY: 10-IN. BREECHLOADING GUN. 
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In a recent trial at the Government proving 
grounds, 801b. of smokeless powder gave to a 
571 1b. projectile an initial velocity of 1960 ft. 
with a pressure of 34,960 lb. per squareinch. The 
12-in. and 16-in. sea-coast rifles, which will be 
referred to in a later article, with the 8-in. and 
10-in. rifles already described, constitute the coast 
defence guns of the United States. 





CANET v. KRUPP. 
By a Freyvcu ARTILLERIST. 

Tue recent contribution of Mr. Krupp to Enat- 
NEERING is for the most part a translation of an 
article that was published a short time since in the 
German magazine, the Jahrbiicher fiir die Deutsche 
Armee und Marine. As it advanced but few new 
atatements, and certainly brought to light no new 
facts in replying to the Encrnegrine article, I shall 
also be replying to that in the Jahrbiicher. 

The German writer assumes that he places him- 
self upon a technical platform ; now it will be seen 
ata glance that he dogs not reply to any of the 
arguments thrown into relief by my firat answer to 
Mr. Krupp’s strictures in ENGINEERING (vide pages 
68, 98, 126, and 159 ante). His essay contains 
only vague affirmations of the class which we in 
France sometimes call des potins. In my original 
reply I placed myself entirely upon a basis of facts; 
and this is what I again propose to do in the 
remarks that follow. 

The German author asserts that only very inno- 
cent artillerists can be caught by the arguments I 
set forth in my first reply. The number of such 
innocent artillerists must certainly be very great, or 
Mr. Krupp would not feel that there is a real 
necessity for again attacking the Canet system, 
and for reproducing many of the same arguments 
which it now appears were not so convincing on 
the former occasion, as he had expected them to 
be. It is more reasonable to suppose that the 
really innocent artillerists are those who for so 
many years have been contented to accept every- 
thing that came out of Essen ; who have taken for 
granted, and without confirmation, the statements 
made by the German manufacturers, and who have 
not even insisted on the right of proving the truth 
of those statements, nor of thoroughly inspecting 
the war material ordered at Essen while it was in 
course of construction. Whatever else may be the 
value of this discussion, it will have the good effect 
of awaking new ideas and of bringing to light 
precise facts; it will help to remove in some 
measure the veil of mystery that has too long been 
thrown over the practice of the modern gunmaker; 
it may very likely dispel some illusions ; and at all 
events it will keepin public notice one of the most 
interesting and important industries on which the 
security of nations is supposed so largely to 
depend 

The Yacht is not a journal open to pecuniary 
conviction (un journad de reclame) ; it is the best 
recognised organ in France for the discussion of 
marine questions; it, as little as any paper 
published in Europe, has the habit of stating 
as facts those things that cannot be absolutely 
proved. The German publication, Jahrbiicher fiir 
die Deutsche Armee und Marine, in its issue of last 
February takes up the theme of the Revue Inter- 
nationale (see its number for October, 1891), and 
cast; discredit on the statements made in the Yacht 
of December, 1891. The author, to some extent, 
plays with the meaning of words, and he entirely 
distorts the character of certain negotiations. We 
will reply to him, not by explanation nor by correc- 
tions, but by facts. The writer in the Jahrbiicher 
accuses the Yacht of maintaining a theme based on 
falsehood, when pretending that preference had 
been given to the Canet system in Greece, in Chili, 
in Japan, and in many other countries, and that 
this preference was the resu't of a series of long 
and careful comparative trials made between guns 
of French and guns of German construction. 

Of course, no one would suppose that these trials 
had been made with guns placed side by side in the 
same polygon ; those would be impossible experi- 
ments, impossible, at all events, for cannon of 
large calibre. What actually took place was that 
various committees, after having studied the pro- 

osals submitted by the manufacturers, and after 

aving followed with care and on several occasions, 
experiments carried out at Essen, at Elswick, and 
at Havre, reported in favour of the Canet system, 
because they were convinced that it offered more 
powerful guns, a better system of breechclosing, 


carriages and mountings possessing many special 
advantages, and other points of superiority. It is 
scarcely probable that the greater number of those 
countries which, up to the date of this Committee, 
had placed their orders with Krupp, would, out of 
caprice or for some equally light motive, undertake 
so serious a matter as the complete change of their 
armament. 

The German author ascribes the orders for Canet 
guns given by Chili, to the fact that the ships being 
constructed by the Société des Forges et Chantiers 
de la Mediterranée ‘‘ it appeared more convenient 
to order the artillery from the same firm.” This 
explanation is absolutely correct, but by advancing 
it Mr. Krupp condemns himself. - It is an old 
truth, well recognised by technical people, that in 
the actual development of naval artillery, the ships 
for which the guns are built are in one sense only 
floating carriages ; the ship and its guns should 
be made one for the other, and each with special 
reference to the other. It is in this fact, more 
perhaps, than in any other, that lies the undoubted 
superiority of the two great naval and military 
establishments, the ouly two in the world that 
can deliver a war vessel complete with its arma- 
ment—that of Armstrong in England, and that 
of the Forges et Chantiers de la Mediterranée 
in France. In this important respect, Mr. Krupp 
finds himself in so unfortunate a position that it 
would be sufficient to account for a nearly entire 
cessation of foreign orders for heavy naval guns. 
It is only reasonable to assume that engineers who 
are thoroughly aw courant to the requirements of 
naval ordnance, are more likely to produce weapons 
that fill all the necessary requirements. And 
perhaps herein lies the reason why the Krupp 
establishment designs its naval carriages on the 
same heavy and inconvenient lines, which may be 
excusable or even desirable on land, but which are 
wholly inadmissible on board ship. Such material 
for the marine is obsolete, and it was simply 
because the Canet system for naval guns and car- 
riages represented the most advanced type, best 
adapted for medern warfare, that they were adopted 
for the three Greek ironclads. The guns proposed 
by the Krupp factory were less powerful than 
those of Canet ; they occupied more space in the 
ironclad redoubt, and this involved an increase 
in the displacement of the vessels, and conse- 
quently an increase in their cost. As to the inter- 
vention of the Comptoir d’Escompte in the affair of 
the Greek ships, nothing could be more natural 
or necessary, whenever it happens that a financial 
establishment acts as the intermediary between a 
manufacturing company that requires to be paid 
in gold, and a Government which prefers, on ac- 
count of financial questions only, to pay in paper, 
or on the receipt of certain taxes. But the Essen 
factory shows bad taste in complaining of the purely 
financial assistance given by a French banking 
establishment to a great French industry, when 
such very different means were employed at 
Essen. The agents of Mr. Krupp, when these 
contracts were still in the market, went to Greece 
as well as to other countries in the name of Prince 
Bismarck, and a certain president of a foreign com- 
mission was summoned to Berlin, where Prince 
Bismarck informed him that if the order for ships 
and guns, which was about to be made, was not 
given to Germany, that country would not renew 
the commercial treaties which would shortly lapse. 
But even this did not avail, and the order was after 
all given to the Forges et Chantiers de la Mediter- 
ranée. Everybody aw courant of this question 
knows howmuch pressure German diplomacy always 
tries to bring in favour of German manufacturers, 
especially for orders to be executed for European 
powers. We may add that there was nothing 
astonishing in Chili having ordered coast-defence 
guns as well as field artillery from Mr. Krupp, 
because the order came from the Minister of War, 
and contrary to what had been done by the Ad- 
miralty Department, the War Department had not 
nominated any commission to examine for them- 
selves French war material ; if this had been done 
it is not by any means clear that Essen would have 
obtained the order. As for Japan, it should be 
mentioned that up to the present time this country 
has only manufactured a very small number of 
cast-iron guns, and those of moderate dimensions ; 
all her heavy guns have been ordered either in 
France or in England, and the screw block is in- 
variably used for closing the breech. 

Mr. Krupp always finds excellent diplomatic or 





financial reasons to explain how it is that almost 





every country has abandoned the wedge for the 
screw system ; the causes are much simpler than he 
would have us believe, and they are purely tech- 
nical. However that might be, one fact is certain ; 
Greece and Chili, Japan and Brazil, Sweden 
and Norway, Denmark, Russia, Spain, Portugal, 
Servia, &c., to say nothing of England and the 
United States, are unanimous in their condemna- 
tion of the Krupp system of breechclosing. An 
eminent artillery officer said to the writer a short 
time since, ‘‘ There is an irresistible tendency 
towards the screw system, and a corresponding 
abandonment of the wedge system.” That is the 
fact. Now this is more significant than appears 
on the surface, because for those countries which 
have armed themselves with Krupp breechloading 
guns, a very serious cost must be incurred in 
making the desired change for the better. It 
must be admitted that if French artillerists are, 
according to Mr. Krupp, wholly of no account, the 
French diplomatists and financiers are, on the other 
hand, unusually clever. 

Mr. Krupp has been very badly informed on the 
subject of the orders given to the Forges et Chantiers 
by Russia. The War Department of that country 
ordered a 6-in, gun of 50 calibres, and not one of 
35 calibres, for coast defence. As to the adoption 
of the Canet quick-firing guns by the Russian 
Naval Department, a fact which Mr. Krupp persists 
in denying, to put an end once for all to further 
discussion of this point, the writer appends trans- 
lations of the letters written by Monsieur le Com- 
mandant Rimsky-Korsakoff, Russian naval attaché, 
and by Admiral Popoff, announcing the adoption 
of the Canet system and the intention of the Rus- 
sian Government to construct this class of gun in 
Russia. 

Naval Attaché at the Russian Embassy, 6, Rue Marbeuf. 

Paris, June 8, 1891. 

Sir,—I have the honour to inclose you herewith the 
textual translation of the order from the Minister of the 
Imperial Russian Navy, which I have just received. 

I am happy to inform you, that your systems of quick- 
firing gun and carriage have been recognised as superior 
to those of other manufacturers, and I beg you to be good 
enough to send me, with the least possible delay, the reply 
asked for by the Minister of the Imperial Navy. 

(Signed) CommanpanT Rimsky-Korsakorr, 
Monsieur Canet, Directeur de |’ Artillerie, 
Société des Forges et Chantiers de la Mediterranée, 
3, Rue Vignon. 


Ministére de la Marine, Bureau Central 
de Construction et d’Armament, 
May 22-June 2, 1891. No. 4832. 
To the Naval Attaché in France. 

Sir,—The Technical Committee, after having examined 
the report of the commission of artillery officers of marine, 
which was instructed to visit the different establish- 
ments, to study the best system of quick-firing gun, has 
made its selection in that of the Canet type... 

The General Direction therefore requests you to com- 
municate to M. Canet the decision taken by His Excel- 
lency the Minister, and if M. Canet consents to send to 
the Russian Government the detailed drawings and the 
models of these guns, with the right of allowing them to 
be manufactured in Russia... You will request him to 
make known in writing his conditions, &c. . . The Direc- 
tion requests you to communicate the reply of M. Canet 
as soon as —_ in order that the Direction may make 
a report to His Excellency the Minister of Marine. 

(Signed) Vick-ADMIRAL Roporr. 
CoLonEL Konoxotin. 

The convention was definitely concluded on 
August 22, 1891. As Russia wished to manufacture 
the gun herself, she requested the Société des Forges 
et Chantiers to furnish the department with working 
and shop drawings, specifications for the reception of 
steel and other material, plans and model of breech 
mechanism, full size, templates, &. As for the 
turrets and carriages, the Canet system has also 
been fully adopted, and these are being constructed 
in the Russian Government factories, with which 
the Forges et Chantiers have made suitable arrange- 
ments. It will thus be seen that there is no ques- 
tion of preliminary arrangements. The letter of Ad- 
miral Popoff reduces to their actual nothingness the 
allegationsof Mr. Krupp, whopretends thatthere was 
neveranything like a competition between the differ- 
ent systems of quick-firing guns ; that there were 
no technical reasons to assist the decision of the 
Russian Government ; and that there was no adop- 
tion of the Canet system. And we cordially request 
Mr. Krupp to pay a visit in a year or two to 
Russia, and ts go on board the new Russian ships 
—the Gangoute, the Georgui, the Trois Eveques— 
and let him satisfy himself if the turrets and the 
quick-firing armament on these vessels are on the 
Krupp or on the Canet system. 

(To be continued.) 
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THE WOODSIDE LAIRAGE, BIRKEN- 
HEAD. 


Tue lairages situated at Birkenhead, which arethe 
property of the Mersey Docks and Harbour Board, 
form one of the most important sources of meat 
supply in the country. These lairages are four in 
number—two for animals from unscheduled 
countries and two for those from scheduled 
countries, the latter including the United States of 
America, and, in consequence, requiring the 
greater amount of accommodation. The principal 
lairage for scheduled cattle is that at Wood- 
side, and in the year 1890 no less than 
145,000 head of cattle were slaughtered at this 
establishment. The Mersey Docks and Harbour 
Board, however, do not undertake these operations; 
they supply housing and water for the cattle, the 
owners doing their own killing and supplying 
such food as is necessary. The illustrations we 
give on pages 616 and 617 give a good idea of 
the general arrangement of the establishment, in 
which there is accommodation for 3200 beasts at 
once. During one day, July 5, 1891, there were 
landed at the Woodside lairage from three ships 
2192 oxen. During the week ending September 27, 
1890, from twelve vessels, 6237 beasts. During 
the month of August, 1891, twenty-eight vessels 
landed 15,759 beasts. On September 2, 1891, there 
were slaughtered 1417 beasts. During the week 
ending September 27, 1890, 4165 cattle were 
slaughtered, There were in the chill-rooms at mid- 
night of September 9, 1891, 1088 carcasses. The 
above figures will serve to give some idea of the 
capacity of the Woodside lairage at Birkenhead. 

Fig. 1 is ageneral planof the whole premises. The 
cattle steamers come alongside and discharge their 
living freight on to the deck of the Woodside 
landing stage, a floating structure 800 ft. long and 
about 80 ft. wide, which may be used under varying 
conditions of tide, and of which a length of 300 ft. 
is set apart for use in connection with the lairage. 
From the stage-the cattle pass along a bridge to the 
lairages on shore, of which there are two main 
sections, one on each side of an avenue leading 
from the bridge. Each section or set of lairages 
has its own slaughter-houses and meat stores. 
The former have pens attached to them so 
that the cattle in the lairs are not disturbed by 
the slaughtering of other beasts. Figs. 2 and 3 are 
respectively a cross-section and a longitudinal sec- 
tion through the lairs. A notable feature in the 
premises is a large block of warehouses several 
stories high which has been incorporated in the 
lairage, the upper floors being fitted up to accommo- 
date live cattle which enter and leave them by way 
of inclines. The ground floor is fitted up as 
slaughter-houses and meat stores. 

The other lairage sheds are of ordinary design ; 
special provision has, however, been made for 
lighting, ventilation, and drainage. The floors of 
these sheds are of Portland cement concrete, 
averaging 44 in. thick ; the bulk being eight gravel 
to one of cement, the top-dressing being three of 
fine gravel to one of cement. The railway trucks 
run into the premises on the lines of rail as shown, 
in order to take away the meat that has to be 
conveyed to a distance. For transporting sides of 
bullocks from the slaughter-houses to the meat 
stores and on to the railway trucks and butchers’ 
carts, overhead rails are used. These have 
running hooks on them from which the meat is 
suspended. In Figs. 4, 5, and 6, on page 617, 
we show the arrangement of switch by which the 
running hook is turned from one rail to another. 
Short lengths of line are mounted on a sliding 
plate, as shown, in dotted lines, in Fig. 6, 
which is a plan. As shown, the switch is ar- 
ranged to take the running hook from the rail 
a on to the curve b. If it were required to 
take the load straight on by way of ¢, the plate 
carrying the two short pieces of rail would be 
pulled, by means of the bell-crank lever and handle 
shown, towards the wall, and the short length of 
straight rail at the edge of the plate, which is shown 
in dotted lines, would then be brought into posi- 
tion, thus joining up « and c. 

The chief engineering interest lies naturally in 
the chill-rooms and refrigerating apparatus, and 
with these, or rather the latest section of them, we 
now propose to deal at greater length. There are 
now two sets of meat stores and chill-rooms at the 
Woodside lairage, as may be seen by the plan. The 
older of these is on the cold-air system, and requires 
no explanation at the present time, being on well- 





known lines. The machinery is by Messrs. Good- 
fellow and Matthews, of Hyde, near Manchester. 
The new installation is, however, that with which 
we shall alone deal in the following account. 

The contractors for this machinery were the 
Linde British Refrigeration Company, of 35, Queen 
Victoria-street, E.C. On page 617, in Figs. 7 
and 8, we give a plan and longitudinal section 
of the engine and boiler-house, and the refrige- 
rating chambers. On the occasion of a recent 
visit to the Woodside lairage the installation was 
not in operation, but we have received from the 
contractors certain facts with regard to the matter. 

The system, which is a familiar one, is based 
on the evaporation of liquid anhydrous ammonia 
at low temperature, the heat necessary for this 
evaporation being abstracted from surrounding 
bodies, which are thus reduced in tempera- 
ture. The ammonia vapours having served their 
purpose in the refrigerator, are then, by means 
of compression and cooling in a surface con- 
denser, again brought into the liquid state, and 
the ammonia thus recovered flows back into the 
refrigerator and is there againevaporated. In this 
way a given quantity of ammonia is continually 
subjected to the same cycle of operations, unless 
any escape by leakage, against which precautions 
have to be taken. From what has been said, it 
will be seen that the process consists of the evapo- 
ration of a liquid at a low temperature and its subse- 
quent recovery by condensation. As the liquid is 
produced bycooling with water, which might possibly 
have an initial temperature as high as 90 deg. Fahr., 
a part of the cold produced in evaporation of the 
anhydrous ammonia must be expended in reducing 
the temperature of that liquid itself down to the 
temperature which exists in the refrigerator. Thus, 
if the liquid anhydrous ammonia leave the con- 
denser at 90 deg. Fahr., and the temperature of 
the refrigerator be zero Fahr., the anhydrous am- 
monia will draw on itself to supply heat to the 
amount depending on the extent of the difference 
between the temperature of the condenser and that 
of the refrigerator, and will, therefore, be less effee- 
tive in cooling the brine or other vehicle used for 
conveying the cold to the place where it is usefully 
applied. Consequently it is of importance that the 
refrigerating agent should give off relatively little 
heat in being cooled, or in other words that its 
specific heat should be low in proportion to its 
latent heat of vaporisation. To give an instance: 
Supposing we take a liquid with a specific heat of 1 ; 
then, for every degree Fahrenheit the liquid is 
cooled each pound gives off one thermal unit. We 
will also suppose that the heat of vaporisation is 
150 thermal units, and the refrigerator tempera- 
ture is zero Fahr. The liquid leaves the con- 
denser at, say, 100 deg. Fahr., so that 100 units of 
heat will have to be abstracted from every pound of 
liquid to reduce its temperature to that of the 
refrigerator. As the total heat abstracted in 
evaporating the one pound of liquid is 150 units it 
follows that the theoretical available useful refri- 
gerating work per pound of liquid will be 50 units ; 
because 100 heat units, out of the total 150 units, 
have been abstracted from the liquid during vapori- 
sation, and only the remaining 50 units have been 
taken from the brine with other vehicle, which it 
is the final object of this process to cool. This ex- 
ample suftices to show that a liquid with the highest 
latent heat of vaporisation is not necessarily the 
best refrigerating agent, nor is the one with a low 
heat of vaporisation necessarily bad. What is re- 
quired to judge of the efficiency of a refrigerating 
agent is to find the difference between the latent 
heat of vaporisation and the temperature at which 
the liquid leaves the condenser minus the refrige- 
rator temperature, multiplied by the specific heat 
of the liquid, 

He a (te —t, ) he. 


In an efficient agent the difference will be large. 
Other matters of importance are the pressures at 
which vaporisation and condensation occur at those 
temperatures met with in practice, besides which 
there are the questions of inflammability, and of 
stability of chemical composition. Anhydrous am- 
monia is a liquid having a boiling point at atmo- 
spheric pressure of about 38 deg. below zero Fahr. 
Its latent heat of vaporisation at atmospheric pres- 
sure is 600, and the specific heat of the liquid is 
.73. The pressures due to the evaporation of the 
ammonia at ordinary cooling temperatures, say from 
zero Fahr. to 40 deg. Fahr., vary from atmo- 
spheric pressure to a little over 50 lb. per square 





inch. The condensing pressures at the ordinary 
temperatures of cooling water met with in this 
country vary from 50 Ib. to 150 lb. per square inch. 

Turning now to our illustrations, it will be seen 
that the apparatus at Birkenhead consists mainly 
of three parts, viz.: 1. The refrigerator, or 
evaporator, in which the cooling process is per- 
formed by means of the evaporation cf the liquid 
ammonia. The heat required for evaporation is 
abstracted from brine. 2. A compression pump, 
which continually draws in from the refrigerator 
the vapours which have been generated and com- 
presses them into the condenser. 3. The con- 
denser, where, by a constant circulation of cold 
water, the heat which has been abstracted by 
the ammonia in the refrigerator is carried off 
and the ammonia vapours are condensed. The 
condenser and the refrigerator are connected by a 
pipe, through which the liquid ammonia passes 
from the former to the latter, the quantity passing 
being controlled by a regulating valve in this pipe. 

The compressor is so arranged that the compres- 
sion of the vapour is accomplished with a close 
approximation to the isothermal line. This is 
brought about by cooling the vapours during com- 
Saegs by means of a very small quantity of 
iquid ammonia introduced into the compressor 
during the suction stroke. This liquid evaporates 
during compression, and the heat due to compres- 
sion that would otherwise become sensible is ab- 
sorbed and rendered latent in producing the change 
of physical state of the liquid ammonia. The com- 
pression curve is therefore kept down nearly to the 
isothermal line, and the power required in compres- 
sion is to this entent reduced. 

The value of the ammonia necessary to charge a 
12-ton ice machine is stated to be about 22/. in 
England. The value of ammonia lost by such a 
machine during one year of night and day work is 
said to average about 5/. In practice it is found 
that pure anhydrous ammonia at low temperatures 
does not exercise the least corrosive action on steel 
and iron. A mixture of ammonia and air is not 
explosible, and the pipes in which the liquid is 
contained are designed to support a pressure of 
more than twenty-five times that used in working, 
which does not exceed that employed in modern 
locomotives and marine engines. 

So far we have dealt with the cold-producing 
part of the installation, and we will now proceed to 
describe the apparatus for transmitting the cold 
produced to the chambers to be refrigerated. An 
incongealable solution of salt or chloride of calcium 
in water is reduced by the refrigerating machine to 
a very low temperature in the manner described. 
This ‘‘brine” acts as a vehicle for the conveyance of. 
cold and may be utilised in either of the two follow- 
ingmethods. In the first thecold brineis constantly 
circulated from the brine refrigerator through pipes 
placed in the chill-rooms, and then back to the 
refrigerators to be recooled. In this way heat is 
abstracted from the chill-rooms, and a good deal of 
moisture is deposited on the exterior of the brine 
pipes, either in the form of condensed water or 
hoar frost. This is caught in drip trays. The 
circulation of air in the refrigerated rooms 
is very slight, being caused merely by the dif- 
ferences of temperature prevailing in the upper 
part of the roof, and that at the lower part 
of the room. The brine pipes are placed high, 
so that the air falls as it cools, and is then re- 
— by the warmer air ascending from near the 

oor. 

The second method of transferring the cold from 
the apparatus to the chill-rooms presents several 
advantages over the first, and is that which is in 
operation at Woodside. The brine in this system 
is cooled in shallow rectangular open troughs in 
which are the evaporator coils, by means of which 
the cold is tranferred from the anhydrous am- 
monia to the brine, or rather heat is abstracted 
from the latter by the former. In cach trough 
are mounted a number of slowly revolving trans- 
verse shafts, and on each shaft are threaded a 
number of parallel discs. The latter are partly 
immersed in the brine, and, as they revolve, they 
constantly bring up a quantity of the brine by 
reason cf its adhesion to their surfaces. The 
entire apparatus is placed in an insulated passage 
through which an air current is continually passed 
by a fan in a direction parallel to the revolving discs. 
As the discs are covered by a film of the refrigerated 
brine, the air passing through the spaces between 
the disc becomes cooled, and a low temperature 
may thus be produced in any chamber into which 
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it may be conducted through properly arranged air ‘spindle, with a necessarily long space between improvement ‘upon the disc device. The new 
trunks. Our illustration, Fig. 7, shows the tank bearings, it is very difficult to keep the bearings in arrangement is shown in Figs. 9 and 10 on the 
with the revolving discs. It has been found in order, to say nothing of the power absorbed in | present page. A series of sheets of thin perfo- 
practice, however, that the large number of discs driving. In order to overcome this difficulty, Mr. | rated metal bent to a volute form, which might 
are very heavy, and as they are placed ona long W. H. Le Mesurier, M. Inst. C.E., has devised an , be described as cylinders not quite closed, are 
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mounted on a frame horizontally parallel to the 
shaft round which they revolve. As the frame re- 
volves the voluted sheets are dipped into the brine, 
Yy and as each one emerges it is full of the refrige- 
rated liquid. At each revolution of the frame each 

volute turns completely over, and during this opera- 
. tion the brine rains through the holes in steady 

— and continuous streams and falls back to the tank. 
In this way the air driven through by the fan is 

V4 brought intimately in contact with the brine and 


























618 


ENGINEERING. 





[May 20, 1892. 








is efficiently cooled. In addition to this the appa- 
ratus is much lighter and more easy to drive than 
the disc arrangement originally fitted. 

The air is taken from the cold rooms, passed 
through the brine, and then returned to the cold 
rooms. It might be thought at first glance 
that the air in passing through the brine 
shower would become charged with moisture, 
but a moment’s consideration will show that 
the reverse is the case. A certain quantity of 
moisture comes away in the shape of vapour 
from the meat in the chill-rooms. When this 
vapour has its temperature lowered by contact 
with the brine it is immediately condensed and falls 
back with the brine into the trough. For this 
reason no accumulation of frost takes place, and 
the refrigerated surfaces are always perfectly 
active. The condensed moisture which is thus 
deposited in the brine dilutes it and appreciably 
increases its bulk when a large number of carcasses 
are being dealt with. The surplus is therefore 
allowed to flow into a concentrator where excess 
moisture is evaporated and the concentrated liquid 
is pumped back into the tank. The fan action 
produces a very effective air circulation within the 
chill-rooms. The position of the fans is shown in 
our illustration. 

In place of the arrangement last described, in 
which brine is used for cooling, the refrigerator 
coils in which the vaporisation of the liquid anhy- 
drous ammonia takes place, may be constructed with 
large surfaces and placed either in the upper 
part of the chill-rooms or in a separate chamber. 
In the latter case a fan is used to cause a circula- 
tion of air between the chamber and the chill-rooms. 
This arrangement has been adopted on board the 
White Star liners Teutonic and Majestic. No brine 
is used, but the ammonia coils are placed in a 
chamber, and directly refrigerate the air, which is 
passed over them by a fan. In cases where the air 
temperature is not sufficiently high to cause a com- 
plete removal of the snow deposited on the am- 
monia coils, the snow is thawed by means of the 
ammonia vapours themselves. This affords an effec- 
tive and quick process. 

The chill-rooms at the Woodside lairage, which 
are worked on the Linde system, are capable of chill- 
ing 600 carcasses of beef, each weighing about 
9 cwt. The temperature of the carcasses at the 
time of closing the chill-rooms may vary from 
blood-heat, in the case of the newly-killed, to the 
temperature of the day in the case of others. The 
general rule is that the rooms are shut up at the 
close of the day’s killing and opened next day 
shortly after noon, when the carcasses are found 
reduced to 33 deg. Fahr. and conditioned ready for 
safe transit by rail to their destination. The engine, 
as is shown in the engravings, is of the horizontal, 
compound tandem type, and has a jet condenser. 
It drives a double-acting Linde compressor at a 
speed of about 65 revolutions per minute, 
steam at 120 lb. pressure being supplied from 
a boiler of the marine type. There are two 
brine tanks as shown, and these tanks are placed 
above the chill-rooms at one end. The ammonia 
condenser is placed in the compressor room and is 
supplied with cooling water by a pump which takes 
its supply from a well. After passing through 
the ammonia condenser the water is used in the 
condenser of the steam engine. The plant was 
erected and put to work early in 1890, since when 
it has worked continuously through two seasons. 
The season extends from April or May until 
October. There are six chill-rooms each 55 ft. long 
and 14 ft. wide, by about 13ft. high. The walls 
of the rooms are built of brick with air spaces as 
shown. There is a space of 24 in. with 
9-in. walls. On both sides insulation is very 
necessary in the chill-rooms. In the old instal- 
Jation, which we have not described, the 
sides, floors, and tops are insu’ated with charcoal. 
In the part under notice the floor consists of 44 in. 
of concrete of eight to one, with a surface of three 
to one. Below this there is a depth of 4} in. of 
cinders separated by wood joists to support the 
concrete. Below this again there is another 4¢ in. 
of concrete. The ceilings are match-boarded and 
covered with cinders. 

The plant we have been describing is not used 
for freezing the meat, in fact such an operation is 
very much to be avoided. As above mentioned, the 
carcasses are put in for the purpose of what is 
called ‘‘ conditioning.” 

The Woodside and other lairages on tle Mersey 
Dock Estate have been laid out by the engineer-in- 





chief of the estate, Mr. George Fosbery Lyster, 
Mem. Council Inst. C.E., and the accommodation 
has been added to from time to time as the trade, 
ever increasing, has demanded. 

The chill-rooms, with the refrigerating apparatus 
which we have above described, are examples of 
the very best recent practice to meet the require- 
ments, and during our recent visit to Birkenhead 
we heard the meat salesmen and others interested 
in their efficiency speak in the highest terms of the 
results attained. 





THE ROYAL COMMISSION ON THE 
LONDON WATER SUPPLY. 

AFTER several preliminary sittings for the arrangement 
of procedure or other details, the Royal Commission 
appointed to inquire into the question of the Metropolitan 
Water Supply, met for evidence on Monday last at their 
Board Room, Trafalgar-buildings. The Commissioners 
are Lord Balfour of Burleigh (President), Sir G. B. 
Bruce, Sir A. Geikie (Director-General of the Geological 
Survey), Professor J. Dewar, Mr. G. H. Hill, Mr. J. 
Mansergh, and Dr. W. Ogle. 

Mr. James Searle, clerk for twelve years past to the 
New River Water Company, gave the Commission some 
statistics relating to the number of houses in that com- 
pany’s supply district. In the twenty years from 1851 to 
1871 the houses they supplied with water had increased by 
31,000, and from 1871 to 1891 the increase was 35,000. There 
was thus a total increase in forty years of 66,000 houses, 
equal to an annual increase of 1665 houses. In 1891 the 
average daily supply was 33,028,C00 gallons, and of that 
amount 22,500,000 gallons came from the River Lea, and 
the balance from Chadwell spring and wells. It. might 
be expected that at the end of another forty years the 
demand would reach 47,250,000 gallons ; but there would 
be means of meeting that demand, for he believed the 
tendency on the part of the people for more and more 
water for comfort and luxury had reached a point beyond 
which the company would not feel it much. 

Mr. Joseph Francis, engineer to the New River Com- 
pany, of whose wells he superintended the construction 
twenty years since, supported Mr. Searle’s views and 
figures, and stated that the average quantity of water 
taken daily last year from the Chadwell spring was 2 mil- 
lion gallons, while 84 million gallons were taken from the 
wells. They expected to get in future from that source 
84 million gallons daily, and that estimate was based upon 
what each well could do and had done over a number 
of weeks, pumping day and night. The general policy of 
the company was to use the 22h mnillion gallons regularly 
from the Lea and the Chadwell springs, and then to take 
water from the wells as required. All the wells were, 
with perhaps one exception, in constantuse. He did not 
belive there was any ground for complaints from the 
north of their district as to their operations having 
reduced the water in wells in the district, for only a spring 
issuing in the immediate neighbourhood of one of their 
wells would be affected. 

The President observed that the Cheshunt Local 
Board had found it desirable to have their wells as far as 

ssible from the pumping operations of both the New 
Rises Company and the East London Company. The 
wells were 150 ft. deep, and three years ago they over- 
flowed, but now the water did not rise even to within 50 ft. 
of the surface unless the company’s pumping ceased for 
some time. It was also said that many of the rivers in 
Herts now rose considerably below the points at which 
they had their source twenty years ago, and were very 
much diminished in volume, as were also the water 
springs. 

Mr. Francis replied that he could not understand 
these allegations, because none of the levels of their 
wells had sunk 50 ft. or anything ew that ; and 
the surveyor to the Cheshunt Local Board had stated 
some time ago that the yield of water and the standing 
level in their new well were entirely unaltered by the 

mas operations of the caper From Turn- 
ord Well northward there h been no lowering 
of the water levels in the chalk during the last 
twenty years. There had, however, been a _ con- 
siderable lowering of the water under London, and the 
fall of level in the upper valley of the Lea agp was 
due to increased drainage of fields. If his company 
pumped all their wells continuously they could still de- 
oe on the quantity he had estimated for the future, and 
1e added that the water in the was very carefully 
protected from pollution, and oy at a high standard of 
purity. The company were, in fact, constantly improv- 
ing it. He estimated that the average quantity of water 
which might be stored would be about 10 million gallons 
a day throughout the year. Taking the East London 
supply first and the quantity psig for the navigation, 
which amounted together to about 28 million gallons, 
there would be a daily surplus of 41 million gallons 
during the half-year out of an average of nearly 69 million 
gallons that went down the Lea in the winter. That 
gave 20 million gallons a day for twelve months, or 
10 million gallons to each company, and an average 
throughout the year of 10 million oiione, He believed 
there were sites up the Lea where the water might be 
stored, and the cost would perhaps be between 300,000/. 
and 400,000. 

Mr. Ernest Collins, C.E., in charge of the distributing 
works of the New River Company, stated that the con- 
sumption had increased from 1872 to 1881 to the extent 
of 1.67 gallons per head, but in the next ten years it had 
fallen by 0.28 gallon. In the former period there was 
considerable waste in introducing constant supply in 
Shoreditch, but the company had reduced that loss con- 





siderably. About25 per cent. of the supply was used for 
manufacturing purposes, but all the large works and rail- 
ways were supplied by meter. The witness also stated 
that migration from London into the more open suburban 
districts was taking place to a considerable extent. 

Mr. Edmund L. Morris, engine superintendent of the 
New River Company, described the filter beds of the 
company, and the means pursued for securing perfect 
filtration. 

At the second sitting of the Commission on Tuesday, 
Mr. W. B. Bryan, engineer to the East London Water 
Company for the last ten years, was examined. He 
stated that the water they took finally left the Lea at 
Chingford Mill, and the average daily quantity taken 
was 35 million gallons. He calculated that for the future 
30 million gallons a day would be a safe amount to take 
from the Lea, and the full amount from the Thames. Oa 
one occasion, for about four weeks in 1885, they had 
taken 9 million gallons a day from the Thames, but never 
so much since that time. The water at the point where 
they took it was decidedly improving. During flood 
they did not take water from the Thames, but relied on 
their reservoir up the Lea. They also closed their intake 
from the Lea when that river was in flood, and their 
stand-by supply was goodandample. Theirstoragecapacity 
was nominally 910 million gallons, but in reality more. 
His company and the New River Company proposed to 
draw from wells in future 44 million gallons a day more 
than they drew at present, and he was satisfied that that 
was asafe estimate, because there was an immense volume 
of water running to waste in a south-easterly direction 
into the Thames towards Purfleet and Grays. 

Sir Frederick Bramwell, being next called, stated that 
although he had no official connection with the East 
London Company he had been consulted by them on 
certain matters for some time past, with special reference 
to the question before the Commission. One of the points 
he came to speak upon was that of the increase of popu- 
lation in the company’s district. He understood that 
the Commission were considering that question in two 
aspects, viz., the increase in the company’s district within 
the limits of the metropolis, and the increase in the 
district of the company outside the metropolis. The 
district within the metropolis might be taken as prac- 
tically filled up, and therefore not capable of further ex- 
pansion in the number of consumers. As a matter of fact, 
he believed there had already been a diminution in the 
number, largely owing to the demolition of buildings for 
railways. But outside the metropolitan area there was 
room for expansion, and with a view to that he 
had been examining statistics. Sir Bramwell 
quoted a number of figures in support of his view 
as to expansion of supplies, and he passed then 
to the consideration of probable future requirements. 
The houses in the company’s external district were small, 
and the populatlon was, therefore, small comparatively. 
In his opinion the estimate given of 33 gallons per he 
per day was largely in excess of what was necessary. For 
the kind of property concerned the supply should come 
down to 27 gallons, or even 25 gallons, including the 
trade supply of 7 gallons per head. If the East London 
Company had fair assistance from the authorities in en- 
forcing proper fittings and preventing waste they could 
do what he estimated as necessary without stinting any 
one. People should not be stinted of water, but there 
was a very great difference between waste and proper use. 
He also expressed the view that where the customers 
dealt honestly and reasonably with the company the con- 
stant supply took less quantity than the intermittent 
system. At this point his evidence was interrupted, 
to be resumed on a subsequent occasion after evidence 
respecting the Thames supply shall have been taken. 

Professor Boyd Dawkins, Mr. W. Topley, Mr. J. H. 
Barnes, Major Flower, and Mr. W. C. Young, weré 
briefly examined, and the Commission adjourned to the 
30th inst. 





THE MANCHESTER, SHEFFIELD, AND 
LINCOLNSHIRE EXTENSION TO LONDON. 
To THE EDITOR OF ENGINEERING. 

Sir,—To any one whose mental vision is not bounded 
by the limits of these islands, the most astonishing thing 
about these costly railway schemes is the desperate per- 
sistency with which British capitalists will promote an 
undertaking of which the benefits are problematical and 
the injuries enormous, which is not asked for, but incurs 
bitter hostility from all not directly interested in it, 
which necessitates vast Parliamentary and compensation 
expenses, is carried out against powerful competition, 
and is not expected to return more than 5 or 6 per cent. 
at the utmost; while any such scheme in the colonies, 
India, or almost any country out of Europe—which would 
be welcomed by every inhabitant, would obtain the 
greatest encouragement and valuable subsidies from the 
Government or private landowners, would cost a compa- 
rative trifle, and might easily return a dividend of hun- 
dreds per cent., besides being free from all competition 
—is rarely thought of. 

Yet every experience shows that those who possess the 
courage and enterprise to open up in this way undeve- 
loped territory may obtain the most fabulous profits. 
This has been demonstrated scores of time in America, 
where the Pacific Railroad returned its promoters a 
million for every hundred expended. The Pullman Car 
Company pay a yearly dividend of 2500 per cent. on their 
foncier capital, and various other manufacturing and 
developing companies have multiplied their investments 
many times over ina fewyears. Itistrue the American 
device of making enormous profits by running a railroad 
through Bemeceren Bos wastes has not occurred to any one 
in Australia, with the exception of Mr. Anthony Hordem, 
and it may therefore be presumed to be quite beyond the 
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calibre of the British investor’s intelligence for years to 
come; but all over Asia and Africa teeming populations 
already exist, and light railways or tramways would 
have an enormous traffic from the outset. In a short 
time we shall probably see one of the few remaining un- 
polluted rural districts in England devastated by coal and 
iron works, whereas in Australia and New Zealand rich 
stores of mineral lie neglected, though the establishment 
of industries there would be hailed with delight by all, 
would form a pleasant relief to the monotony of the land- 
scape, and yield profits immensely greater than could be 
hoped for in a country like this. 

t is not, of course, of the nature of a capitalist to care 
in the leass whether his investment does or harm, so 
long as he gets his dividend. Butit might be possible to 
knock this fact even into his stolid cranium, that, ceteris 
paribus, an undertaking, the dues of which are gratefully 
and gladly paid, and which has the field to itself, is more 
likely to be lucrative than one which is not desired and 
encounters fierce competition. It is the fashion now-a- 
days to credit capitalists with shrewdness beyond all 
other men, and tu say that their cleverness in supplying 
the public with all that they desire compensates for any 
incidental drawbacks of the competitive system. But 
even this virtue can hardly be conceded. The fact that 
however great the reward, they will never encourage 
patronage by low charges until compelled by competition, 
which they have thus by their own act invited, proves 
it. Railway companies, for instance, might at once 
quadruple their passenger traffic and double their divi- 
dends by halving their fares. As a matter of fact they 
find it pays them at excursion seasons to carry people for 
less than one-fourth of the ordinary rates, though, through 
the consequent equalising of the traffic, it would mani- 
festly answer far better if these prices were made normal; 
but they defeat their own object by their avarice and 
niggardliness, and it is, therefore, greatly to be feared 
that capitalism can never be reformed, and that only 
under a system of national co-operation will a truly 
scientific and economical organisation, even from the 
wee of view of financial reproductiveness, be brought 
about. 


Selly Oak, May 16, 1802. 


Evacustes A, Purpson. 








THE ‘“*BRITANNIA” AND THE ‘“ ORMUZ.” 
To THE EpiToR or ENGINEERING. 

Srr,—A paragraph went the rounds of the press to the 
effect that the Britannia on her last outward trip effected 
mail transit between London and King George’s Sound 
in the shortest time on record. The paragraph to which 
‘* Fairplay” took exception pointed out that such was not 
the case, as the Ormuz had five years ago effected mail 
transit in nearly a day less than the voyage in question. 
Nothing was said in either paragraph as to the route 
pei by either vessel. The point was simply the ex- 
peditious communication between England and the anti- 

des, 

Poe Fairplay” admits that the Ormuz effected mail 
transit in the shortest time, and yet he uses very strong 
language in stigmatising the paragraph which states the 
fact ‘‘as misleading, not to say incorrect.” 

He is, however, somewhat fogged himself ; he says, 
**the Britannia undoubtedly has the record for any mail 
conveyed from London to Australia through the Suez 
Canal, which route was adopted for the English mails 
in 1888.” From this we are left to infer that the Ormuz, 
in 1887, either went overland or vid the Cape. If that is so, 
her performance was infinitely more noteworthy than the 
Britannia’s, or indeed than any other vessel’s that has yet 
been built. Perhaps ‘‘ Fairplay” will explain. 

Yours obediently, 
THE WRITER OF THE PARAGRAPH. 

May 14, 1892. 





THE SOUTH AFRICAN AND INTER- 
NATIONAL EXHIBITION. 
To THE Epriror or ENGINEERING. 

Sir,—At a meeting of the ‘‘ Mining and Machinery” 

Committee of the forthcoming Kimberley Exhibition, a 
letter was read from Mr. Lewis Atkinson, the represent- 
ative now in London, stating that at a meeting of the 
prominent manufacturers of machinery in England, they 
decided not to exhibit to any extent at this Exhibition. 
_ This policy seems a very shortsighted one to take, 
inasmuch as we have received a number of applications 
for space from parties inGermany, Holland, France, and 
elsewhere, who evidently wish to seize this favourable 
opportunity to advertise their wares by so cheap and 
easy a method, 

1 would state that the railway from Kimberley to 
Johannesburg is nearly completed, so that the mining 
community in the Transvaal will be able to attend with 
little loss of time and money ; that railway and steamer 
fares are considerably reduced, so that farmers and others 
from all parts of the colony and Natal will take this 
opportunity to inspect the diamond fields and attend the 
Exhibition at @ nominal cost; that on account of the 
extent and variety of. the mineral resources of this part 
of South Africa, the market for agricultural and mining 
machinery is constantly widening, and that the facilities 
for the manufacturer and consumer to meet and discuss 
their requirements is too valuable to lose, thus improving 
the confidence already existing through the energetic 
action of the importers who in past years have worked 
up the business from its beginning, instead of allowing 
this trade, already well established, to be diverted into 
other channels. 

Now that the benefits of concentration are beginning 
to be felt, there should be a good display of water wheels, 





power transmitters, such as electric motors, air com- 
pressors, windmills, petroleum motors, in addition to a 
complete display of the usual mining machinery. It is 
intended that all machinery will be judged by competent 
critics, so as to exclude the type of so-called ‘‘ racin 
machinery,” and give rewards based on the practica 
value of the exhibit. 
Iam, Sir, yours respectfully, 
Lours I. Szymovr, 
Chairman of the ‘‘ Mining and Machinery” Committee. 
De Beers Consolidated Mines, Kimberley, 
April 25, 1892. 





To tHE Eprror oF ENGINEERING. 

S1r,—I should be much obliged if you would allow me 
a little space in your valuable paper to call the attention 
of your numerous readers to the scope and purpose of the 
South African and International Exhibition. 

This Exhibition, which is to surpass in extent and 
interest any of the previous exhibitions held in South 
Africa, is the outcome of a long-felt want of some means 
of drawing attention to and developing the enormous 
agricultural, pastoral, and mineral resources of this 
country. 

Agriculture has prospered greatly in all parts of South 
Africa where mechanical science has been applied to it ; 
but such instances are few, and not well known. The 
S.A. and I. Exhibition will therefore be a good means 
of making mechanical agricultural appliances known to 
visitors, who have not, for the greatest part, had an 
opportunity of judging of the enormous advantages of 
such appliances over slower and more inefficient methods. 

Makers of all sorts of agricultural machinery, wind- 
mills, simple pumps, or norias capable of being worked 
by steam or oxen, and lifting water to a maximum 
height of 40 ft. for irrigating purposes ; saw benches, 
corn-grinding machines, cream separators, coolers, &c., 
should therefore take into careful consideration the 
advisability of exhibiting. 

he mineral richness of South Africa gives a still 
greater opening to mechanical appliances. The mineral 
production has, during the last few years, increased by 
leaps and bounds—the Transvaal’s monthly output of 
gold exceeds 98,000 oz., and will very shortly attain 
100,000 oz.—and taking into consideration the facts that 
the country is known and worked sporadically, and that 
prospecting is daily bringing to light new discoveries, I 
have no hesitation in saying that within a short period 
South Africa will take the foremost place among mineral- 
producing countries. The development of the mining 
industry will naturally involve that of the mechanical 
and metallurgical industries. 

It is the misfortune of Cape Colony that the outside 
world knows it only as the home of the diamond. Asa 
matter of fact, valuable as is this staple, it is the least 
valuable (as the near future will prove) of the mineral 
resources of the country. 

I find, on inquiry, that several engineering firms in 
England are hesitating about the judiciousness of exhibit- 
ing at the South African and International Exhibition. 
There seems to be a feeling prevalent that this Exhibition 
will only be a local show, but I would like to point out 
that such is not the case. Kimberley is the most central, 
if not the most important town in South Africa. It is in 
easy and direct communication by rail with Cape Colony, 
Natal, the Orange Free State, Bechuanaland, the Trans- 
vaal, &c., and by the interest evinced in all these parts 
we may reckon ona large number of visitors. These 
visitors will come chiefly to judge for themselves, and from 
actual operations, of the merits and the relative efficiencies 
of all systems and ——— of ore-getting and extracting, 
an opportunity which they are able to obtain only on 
such an occasion as the 8.A. and I. Exhibition, and the 
manufacturers will in all cases have no reasons to regret 
having decided in favour of exhibiting. Besides that, all 
kinds of inducements are offered to exhibitors: all exhi- 
bits will be conveyed free from England to Kimberley, 
except in the case of exhibits actually sold, and for which 
freight e and railage will be charged ; the space charges 
are moderate, numerous competitions will take place, 
awards will be given, and a mining and machinery com- 
mittee, composed of thoroughly competent mining and 
mechanical engineers, will see to all the arrangements 
being carried out to the interest and satisfaction of exhi- 
bitors. 

I therefore strongly advise makers of mining, metal- 
lurgical, prospecting machinery, and machine tools, to 
send out exhibits, and to apply for space to the manager 
of the Exhibition, Mr. L. Atkinson, 3 and 4, Fenchurch- 
street, who will be happy to supply them with the neces- 
sary forms. I would also urge engineering firms, either 
through their principals or technical representatives, to 
visit South Africa on the occasion of the Exhibition, 
which will open in September next, and ascertain by 
personal study at first hand the peculiarities of the 
country in so far as they bear on engineering require- 
ments. Little has been done (by English engineers, at 
any rate) to modify the usual mechanical appliances and 
devices to suit the special circumstances of the country. 
A great deal of machinery has doubtless been imported, 
but the amount is as nothing to what will follow shortly, 
now that the development has been seriously taken in 
hand. The agricultural and mineral industries have yet 
to be equipped with plant and material, and it is certain 
that those manufacturers will in the end command the 
market, who, instead of sticking to the same old types 
and patterns, have studied the peculiar needs of the 
country, and have endeavoured to meet them. 

In conclusion I may state that should any of your 
readers require information on the aforesaid matters, I 
shall be happy to oblige. 

I am, dear Sir, yours very sincerely, 
Harry D. Guirritus, Wh. Sc., A.R.S.M. 


SIZES OF PULLEYS FOR WIRE ROPES. 
To THE Epiror oF ENGINEERING. 

Srr,—Your correspondent ‘‘ Hawser,” in your issue of 
April 22, names M. Lévy and M. Rey as disbelieving 
with him the accuracy of Reuleaux’s formula for calculat- 
ing stresses of wire ropes due to bending. He omits a 
German authority, Professor Bach, who in his well-known 
work ‘* Die Maschinenelemente” (2*e Auflage, 1891, pages 
267, 268) proposes the following correction to the formula 


in question : 
Let 
6 = diameter of wire. 
= “a pulley. 
t = the number of wires in the rope. 
d = diameter of rope, 
P = total load. 
fe = stress due to bending. 
f = total stress. 
E = modulus of elasticity 
Then 
fe =9E4, 
and 
. wu pout 
SS aes | 
4 D 


These formule are adopted in the standard German 
pocket-book for engineers edited by the society ‘* Hiitte.” 
In the same pocket-book ‘* Hawser” will find very precise 
data concerning all sorts of wire ropes accompanied with 
tables of the firm, Felten and Guilleaume, in Miilheim. 
For small pulleys the data are as follows (notations as 
above) (15te Aufiage, page 453, ‘* Aufzugseile”) : 


= fa < 
0.5mm. — 6 — 1.2 mm., 


D2500 3, 
with D =28 d when i = 96 
and D=18d ,, i= 252 
d=6 J/33%. 


Wires made of cast steel ; E = 2,150,000 kg. per square 
centimetre. 
Yours respectfully, 
Ma Waa 








STEAM JETS IN FURNACES. 
To THE EpiTorR oF ENGINEERING. 

Sir,—In the “‘ Notes from South Yorkshire” in your 
issue of April 29, at page 523, there is a short account of 
an address in which Mr. W. Horsfall, of Leeds, claimed 
the use of steam jets for refuse furnaces. 

This method of urging the draught was named in the 
Specification of Patent No. 2369, a.p. 1880, granted to 
me, as follows (see page 3, lines 37 to 42): 

**Tinclose the grates by placing hinged doors in front, 
and use steam blowers for forcing the fires, of the kind 
shown and described in the Specification of Letters 
Patent granted to me A.pD. 1872, No. 85, and for wet 
refuse I add drop arches, so arranged that the heat 
escaping from the furnace impinges upon and is conducted 
through them to act upon the refuse on incline.” 

Claims have also been made for causing the vapours 
from the refuse on the drying slopes to pass over the 
hottest part of the fire, so as to insure complete com- 
bustion. : 

This idea belongs clearly to me, as shown and de- 
scribed in the Specification of Patent No. 7703, a.p. 1885 
(see page 3, lines 32 to 34): 

‘* Where two or more furnaces are built at once, by-pass 
valves are arranged, so that the fumes from a newly- 
made fire may be passed to the adjoining fire, which may 
be at full heat.” 

The waste products, or heated gases, are shown on 
the drawing as passing off to the chimney flue at the 
front end of the hottest fire. It is stated that the fires 
are to be worked in pairs and charged and drawn alter- 
nately. 

I shall be much obliged if you will insert this in your 
next issue. Yours truly, 
B. D. HEatey. 

37, Victoria-street, Liverpool, May 5, 1892. 








Tuer Late Prorgssor JAMES THomson.—The iutimate 
friends of the late Professor James Thomson have had 
a triple bereavement, for on the day of his funeral his 
younger daughter died, and on Sunday, the 15th inst. his 
widow joined her husband. Thus within seven days 
three of a family of five have passed away, leaving 
a son and daughter, to whom the many former students 
of the late professors at home and abroad, as well as 
friends, will extend heartfelt sympathy. 





BLANDYTE.—We have received specimens of a new 
material named Blandyte, of which the principal ingre- 
dients are Trinidad asphalt and waste rubber. It is 
manufactured into all the forms for which rubber is 
commonly employed, such as gland packings, air-pump 
valves, jointing rings, &c., and in addition is used as a 
substitute for Teather in boots and shoes, particularly in 
the uppers. The chief advantages claimed for it are 
cheapness, ability to resist the heat of high-pressure 
steam, and the power of lasting in the presence of oil 
and grease. It has already been tried for several 
months with very promising results. The material is in 
the hands of Blandy’s Patent Syndica‘e, Limited, 78, 





Gracechurch-street, London. 
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EXPOSITION OF 1893: THE GOVERNMENT BUILDING, 


(For Description, see opposite Page.) 
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SAND-WASHING APPARATUS FOR FILTER 


CONSTRUCTED BY MESSRS. HUNTER 
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On this page we illustrate an interesting apparatus 
devised by Mr. Walter Hunter, of the well-known 
firm of Hunter and English, and by Mr. Alexander 
Frazer and Mr. Goodman, of the Grand Junction 
Water Works Company. The apparatus consists of 
a series of cast-iron hoppers 2 ft. 4 in. square and 
2ft. 2in. high over all. Each of these hoppers is 
provided with a jet pipe near its bottom, which is con- 
nected to a main under pressure and regulated by a 
valve, the arrangments being as shown. 

_ This jet discharges into the open endof a delivery pipe 
immediately opposite to it, and by an ejector action dis- 
charges the sand and water in one hopper through this 
delivery pipe into the hopper immediately succeeding. 
These pipes deliver into the top of each hopper, and as 




















each jet adds itsown volume to the contents of the hopper 
it draws its supply from, there in a surplus of water 
in each, and an overflow of dirty water takes place 
through a suitable orifice near the top of the hoppers 
into a trench below. A certain amount of sand passes 
away with this overflow, but is collected in the trench 
below and returned to the hoppers from time to time. 
Indeed the loss of sand is said to be little more than | 
half as much aswith the system of washing previously | 
in use. In their passage pec the delivery pipes, 
any lumps that may have formed in the sand are tho- 
roughly broken up, and the washing is thus facilitated. 
At the Kew Bridge works of the Grand Junction 
Water Company this system has been in operation for 
several months. A battery of nine of these hoppers 


lis used, connected, to use an electrical term, in 
|series. The sand from the filters is scraped up into 
heaps in the usual way, and wheeled into a large recep- 
tacle, whence it is raised, by an injector worked by 
, water from one of the mains from the pumping station, 
| into the first of the hoppers for washing it. This 
hopper has a somewhat larger jet and delivery pipe 
than the succeeding ones, That is to say, its jet 
is in. instead of gin. in diameter, and its delivery 
pipe 3 in. instead of 2in. This larger size is adopted 
| in order to avoid any risk of the delivery pipe being 
choked with stray pebbles. A screen is placed above 
the second hopper, into which the first discharges, 
and here all such pebbles are removed, sand only 
being allowed to pass into the succeeding hoppers. 
The pressure required for the jets is not large, 100 ft. 
of head being ample. Indeed, on a visit to the 
works at Kew Bridge last Friday the apparatus was 
working successfully with only a 75-ft. to 80-ft. 
| head. The amount of water used is about 5000 gallons 
per cubic yard, which may seem large to those who 
have had no experience of how cheaply the mere 
pumping of water on a large scale can be done. The 
old Cornish beam engines now at work at Kew Bridge, 
one of which has a cylinder 100 in. in diameter and 
the other 90 in., can raise 1,000,000 gallons of water 
to a height of 175 ft. with an expenditure of only 14s. 
in fuel. New engines are now being put down at this 
station, which the makers guarantee will show a 20 
per cent. improvement on even this low figure. 
Taking water at 2d. per 1000 gallons, it is stated that 
| the cost of washing one cubic yard of sand with the 
| apparatus is 1s. 4d. instead of 2s. 8d. under the old 
| system. Without counting wheelers, which wonld be 
the same in number in both systems, the new system 
‘only requires two men to work it, in place of six, and 
the washing is more thoroughly done. A gain is also 
made in the matter of time, as the sand is washed at 
the rate of 3 cubic yards an hour instead of about 24 
yards under the old system. Full particulars of the 
apparatus can be obtained on application to Mr. 
Walter Hunter, care of Messrs, Hunter and English, 
engineers, Bow, London, E, 








ENGLIsH Coat 1n GeRMANY.—The North German Lloyd 
has purchased 300,000 tons of Welsh coal. The manage- 
ment is of opinion that Cardiff coal is better suited for 
fast steamers. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 12, 1892. 

Dvrtna the past month sales of steel rails foot up a 
little over 100,000 tons. Contracts for billets for that 
time cover about 50.000 to 55,000 tons. Sales of 
crude iron have been restricted to immediate wants. 
Prices continue extremely low, namely, 15 dols. to 
15.50 dols. for No. 1 at tide water. Southern furnace 
companies are pushing sales vigorously, but have 
reached bottom quotations. The merchant iron mills 
throughout the country are working notto full capacity, 
but the steel works are doing better. Extensive im- 
provements are being made in the larger steel works. 
Bridge iron is in very active demand and boiler-plate 
orders are numerous, though for small lots. The nail 
factories throughout the country are working nearly 
full time, but prices are at the lowest point they have 
been for years, The spring trade has not reached the 
anticipated limits, and manufacturers are hoping that 
the summer demand will be of a compensating 
character. Should pending legislation in Congress 
concerning the American registry of ships be per- 
fected, two large vessels will be built in this city. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A slight rally took place 
in the pig-iron warrant market on Thendw forenoon, 
in consequence of the disappointment experienced over 
the absence of any information respecting the position of 
parties to the dispute in the mining trade. Cleveland 
and hematite iron rallied about 4d. per ton. Some large 
sales of the latter, one month, 1s. forfeit in buyers’ option, 
were effected. Otherwise the dealings were without 
special feature. On the day there was a fair rise all 
round. The best prices, though not the last, showed 
gains of 2d. in Scotch, 4d. in Cleveland, 3d. in hematite 
iron ; and the closing settlement prices were, respectively, 
40s. 6d., 388, 14d., and 48s. per ton. A fair amount of 
business was transacted on Friday forenoon. The dealing 
in Cleveland iron extended to upwards of 10,000 tons, 
some short accounts being closed. One lot fetched 40s. 9d. 
cash. Business in hematite iron was quiet. There was 
almost nothing done in the afternoon, only a few trans- 
actions taking place in Cleveland iron at about 38s. 14d. 
‘oad ton cash. The market opened very strong on Monday 
orenoon, and warrants were scarce. Values were decidedly 
affected by the large withdrawals from the warrant stores. 
One lot of Scotch iron, two lots of hematite iron, and six 
lots of Cleveland changed hands, the prices of which rose, 
respectively, 1d., 9d., and 10d. per ton. The market was 
easier in tone in the afternoon, but very quiet. A few mi- 
nutes before the close only a few lots had changed hands in 
Cleveland and hematite iron for cash, at 38s. 74d. and 
48s, 9d. per ton respectively. The best prices of the day 
were not maintained. At the close of the market the 
settlement prices were—Scotch iron, 40s. 9d. per ton; 
Cleveland, 38s. 6d.; hematite iron, 48s. 9d. per ton. 
There was a quiet business done in the market on Tues- 
day forenoon, but the tone was firm. Scotch iron was 
nominally 14d. per ton higher in price, and Cleveland and 
hematite warrants both advanced 2d. per ton. Some 
5000 tons of pigs changed hands—1000 tons of hematite 
iron, and the rest Cleveland. No market was held in 
the afternoon, owing to the funeral of Mr. James Porteous 
Scott, one of the oldest members of the Scotch Pig Iron 
Trade Association, and much respected by his brothers 
in trade. The closing settlement prices were—Scotch 
iron, 40s. 104d. per ton; Cleveland, 38s, 104d. ; hematite 
iron, 48s. 104d. per ton. Quietness was the rule in the 
pig-iron market this forenoon. Some 2500 tons were sold 
—1000 tons of hematite iron and 1500 tons of Cleveland— 
and prices were firm, ‘* bears” still showing an anxiety to 
cover. It was reported that some very large sales of 
Scotch iron had been made to consumers. Business was 
still very quiet in the afternoon, but prices remained 
firm, Cleveland being done at 39s. 1d. and hematite iron 
at 49s. per ton cash. The following are the current 
quotations for some of the No. 1 special brands of makers’ 
iron: Gartsherrie, Summerlee, and Calder, 50s. per ton; 
Langloan, 50s. 6d.; Coltness, 53s. 6d.; Glengarnock 
shipped at Ardrossan), 50s. 6d.; Shotts (shipped at 

ith), 52s. 6d.; Carron (shipped at Grangemouth), 
54s. per ton. There are still 77 blast furnaces in active 
operation, as compared with 62 at this time last 
year, and 86 two years since. Six are making basic 
iron, 31 are working on hematite ironstone, and 40 are 
making ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 6888 tons, against 
6619 tons in the corresponding week of last year. They 
included 495 tons for Canada, 230 tons for France, 165 
tons for Germany, 550 tons for Russia, 530 tons for Hol- 
land, 102 tons for Spain and Portugal, 100 tons for 
China and Japan, smaller quantities for other countries, 
and 4356 tonscoastwise. The sto2k of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 464,225 
tons yesterday afternoon, as compared with 467,271 tons 
yesterday week, thus showing a decrease for the past 
week amounting to 3046 tons. 


Shipbuilding Contracts.—Messrs. William Denny and 
Brothers, Leven Shipyard, Dumbarton, have secured an 
order to build a large steamer of about 6000 tons, and 
measuring about 4000 ft. long, for the Russian Volunteer 
Fleet Company. She is to be fitted for carrying emi- 
grants. Messrs. Charles Connell and Co., Whiteinch, have 
contracted to build a steamer of about 4000 tons for New 
Brunswick owners. An order has just been booked by 
Messrs. Bow and M‘Lachlan, Paisley, to build a Nile 
tourist steamer for Messrs. Cook and Sons. Messrs, 





A. and J. Inglis, Pointhouse, Glasgow, have laid down 
another keel this week for a steamer of considerable 
proportions. It is said that a couple of large steamers 
intended for the West Indian trade, which have been in 
the market for some time, will be placed with a Greenock 
shipbuilding firm. 

Professor of Naval Architecture in Cornell University. 
—Mr. G. R. M‘Dermott, who has been for many years 
connected with the shipbuilding yard of Messrs. James 
and George Thomson, Clydebank, has been appointed to 
the professorship of naval architecture in Cornell Uni- 
versity, U.S.A. 

New System of Preventing Boiler Incrustation.—In 
local engineering circles considerable interest is now 
being excited over a process which has been discovered 
for enamelling the interior of boilers, with a view to the 

revention of corrosion and incrustation. Experiments 
ete been proceeding with the process for the last three 
years, and the results are certified by local firms to be of 
& most successful character. Further tests are being 
applied, and if what is claimed for the process is de- 
finitely attained, the gain to engineering generally will be 
great. During the past week a limited hability company 
has been formed for the purchase of the patents and 
working the process in question. The first directorate 
will include Mr. Richard Burnwell, head of the Fairfield 
Shipbuilding and Engineering Company; Mr. Andrew 
Stewart, malleable iron tube manufacturer ; Mr. Graham 
Hardie Thomson, iron merchant ; Mr. Robert M‘Laren, 
pipe-founder; and Mr. John Diaper, chemist. 


Aberdeen Burgh Surveyor.—Mr. William Boulton has 
just intimated his resignation of the office of burgh sur- 
veyor of Aberdeen on account of advancing age. It has 
been resolved by a special committee of the Town Council 
to recommend that the resignation be accepted, and that, 
in view of his long and faithful services, he be granted a 
retiring allowance of 250/. per annum. 


Glasgow Water Trust Budget.—The estimated revenue 
from the Glasgow water supply undertaking from May 31, 
1892, to the same date next year, is put down at 180,035/., 
and the estimated expenditure, including 43,494/. to be 
carried to the sinking fund account, at 177,806/., leaving 
a probable credit balance of 22297. It has been agreed at 
a meeting of the Water Commissioners to-day to continue 
the domestic supply rate within the city at 6d. per 1/. of 
rental, and hanet the city boundaries, or compulsory 
supply limit, at 10d. per 1/. of rental. The public water 
rate is to remain at ld. per ll. 


Extension of Rothesay Water Works.—The new filters 
at Loch Ascog, which have been constructed at the cost 
of the Rothesay Corporation for the purpose of greatly 
improving the water supply of the town, were formally 
put into operation last Friday. The embankment of the 
loch has been raised so as to have 6 ft. additional water, or 
something like 200,000,000 gallons. Messrs. Leslie and 
Reid, Edinburgh, were the engineers for the works, and 
Mr. John Murray, Maryhill, carried out the contract, 
the cost being between 7000/. and 8000/7. 


Electric Lighting for Dundee.—At a meeting of the 
Dundee Gas Commission yesterday, a report was read 
from Professor Kennedy, London, on the scheme proposed 
for the installation of electric light in Dundee. The 
system is the three-wire continuous current one, with 
storage batteries for light loads, &c., and the professor 
reported that it would be the most suitable for the wants 
of Dundee. On the motion of Mr. Brownlee, the report 
was adopted, and it was resolved to take in tenders for 
boilers, steam piping, steam engines, dynamo machines, 
batteries, and street mains. The work will be gone on 
with without delay. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—There is some improve- 
ment in the quotations of pig iron, caused by the prolon- 
gation of the unfortunate Durham coal strike and a rush 
for iron for Sweden, owing to the expectation of the 
Swedish Legislature adopting and bringing into force at 
the end of this week a Bill imposing a duty of 10s. per 
ton on all pig iron entering that country. entry any- 
thing but No. 1 Cleveland pig iron is exported from here 
to Sweden, and the Perso has sent up the price for that 
quality several shillings per ton. Yesterday there was 
only a thin attendance on ’Change here, but the tone of 
the market was decidedly more cheerful than it has been 
of late, and a fair amount of business was recorded, 
buyers reporting inquiries more numerous. No. 1 Cleve- 
land pig iron was sold at 43s., but it was somewhat 
difficult to purchase at this figure, some of the sellers 
asking as high a rate as 44s. 6d. Quotations for 
No. 3 g.m.b. Cleveland pig varied from 39s. to 40s., 
and makers would not listen to anything below the 
latter figure, but merchants sold a few lots for prompt 
f.o.b. delivery at 39s. 3d. Buyers were quite ready to 
pay 39s. Forge qualities of iron were reported scarcer, 
and in fact there is little indeed to obtain now. Grey 
was quoted 39s, 6d., and No. 4 foundry was at a similar 
price. No quotations were mentioned for local hematite, 
there being none of this material procurable, and it is 
not unlikely that consumers will have to import hematite 
from Cumberland very shortly, unless some of the fur- 
naces in this district get to work again directly, and 
there is certainly very little probability of their doing 
so. Middlesbrough warrants were steady at 38s. 11d. 
cash buyers. To-day our market was again firm and a 
fair amount of iron changed hands at prices similar to 
those of yesterday. Middlesbrough warrants advanced 
to 393. 2d. cash buyers, 





Manufactured Iron and Steel.—There is not much 
change in these two important branches of the staple 
industry, but prices, although hardly quotably altered, 
have an upward tendency. Unfortunately many of the 
large establishments are still idle, but a few more of the 
small works have restarted on coal brought from a dis- 
tance. Common iron bars are quoted 5/. 12s. 6d. ; best 
bars, 6/.; iron ship-plates, 5/. 10/.; iron ship angles, 
51. 5s. ; steel ship-plates, 5/. 15s. to 5/. 17s. 6d. ; and steel 
ship angles, 5/. 12s. 6d., all less the customary 24 per cent. 
discount for cash. Heavy sections of steel rails are 4i. 
net at works. 

The Fuel Trade.—The lamentable strike of Durham 
colliers is now allowing Scotch and South Yorkshire coal . 
to get well into the markets which Durham has supplied 
for very many years. Large quantities of Scotch and 
Yorkshire fuel are daily coming into this district, and 
several consumers who have not hitherto tried these 
qualities, express themselves well satisfied with the result 
of their experiment. There is, therefore, a possibility of 
Scotch and Yorkshire coalowners securing as permanent 
customers some of the firms the strike has given them an 
opportunity of supplying. The demand for Northum- 
brian steam coal is good and on Newcastle Exchange 
about 12s. per ton is quoted f.o.b. for best qualities. 
Small steam is quiet, the large quantity of coal brought 
from Scotland and Yorkshire affecting the market. 
Bunker coal is a shade easier. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Totley Tunnel.—Progress with work on this tunnel 
is again of asatisfactory nature. It will, when completed, 
be one of the most important engineering feats in connec- 
tion with the Dore and Chinley Railway. Last week 83 
lineal yards of completed brick lining were finished in six 
working days. <A length of 5000 yards has to be con- 
structed without a shaft, ata depth of 700 ft. to 800 ft. be- 
neath the surface. All the débris has to be brought to 
the ends of the tunnel. Air is provided for the interior 
by means of compressing engines. Much of the work 
of excavation and liek lining at the Padley Wood end 
has to be carried on in a deluge of water from the roof, 
all the men there having to work in waterproof 
clothing. The tunnel will be rather over 34 miles in 
length. About 3500 yards have been completed and 5317 
yards of the advance bottom heading driven. There now 
remains 2700 yards of the tunnel to be lined with brick- 
work, and alittle over half a mile to drive before the two 
headings join. It is hoped that this great undertaking 
will be completed before the end of next year. 


Parkgate Iron and Steel Company, Limited.—The 
directors report the result of the twenty-eighth year’s 
operations of the sag = They say: During the past 
year there has been a falling off in the demand both for 
iron and steel, so that the whole of the works have not 
been in full operation. The cost of both coal and labour 
are at present out of proportion to the prices obtainable 
for pig iron and all kinds of finished iron and steel. The 
financial results have not therefore been so satisfactory 
as the directors could desire. The gross profit made 
during the year was 11,857/., and after deducting 37501. 
for interest upon debentures the net profit, including the 
sum of 1035/. brought forward from last year, is 9142/. 16s. ; 
out of which it is determined to pay a dividend of 2/. per 
share (less 1/. interim dividend already paid) to write off 
2000. for depreciation and to carry forward 11427. The 
subscribed capital of the company is 300,000/., and the 
paid up capital 225,000/., mortgage debentures 75,000/., 
reserve fund 53271. 


The Heavy Trades.—The continued dearness and 
scarcity of suitable qualities of hematite pig is having a 
depressing effect on the heavy steel trade, as prices of 
manufactured material will not admit of prevailing heavy 
rates being paid. This, coupled with the extreme prices 
of labour and fuel, is rendering business almost profitless, 
and unless reductions are made in one or more of these 
items the suspension of operations by some firms may be 
anticipated. This is the threat given out. Railway 
material is in fair request at the quotations last given, 
viz., 127. 10s. per ton and —— according to diameter, 
for best engine tyres; 10/. for —e and wagon tyres 
and springs, and 6/. 10s. for axles. There is a falling off 
in the local demand for Bessemer billets and slabs, but 
agents require 5/. 17s. 6d. to 6l. for Bessemer guaranteed 
tempers and 6/. to 6/. 7s. 6d. for Siemens. In the engi- 
neering trades there is a little more doing, occasioned by 
the placing of orders here which cannot be fulfilled by 
machinists in the north. Trade in the heavy departments, 
taken all round, is slightly better than at the commence- 
ment of the month. 





SHIpsvurLpinec In Spain.—The Government have taken 
session of the Narvion Shipbuilding Company’s Works. 
hey wish to retain the services of the English workmen, 
but refuse to accede to certain of the men’s demands, 
which they regard as unreasonable, 


Soctety or Arts.—The sata, Poa the arrangements 
for the ensuing week: Monday, May 23rd, at 8 p.m. 
Cantor Lectures. ‘‘ Recent Bacteriological and Chemical 
Research. in Connection with the Fermentation In- 
dustries,” by Mr. Percy F. Frankland, Ph.D., iC, 
F.R.S.—Tuesday, May 24th, at 8 p.m. Foreign and 
Colonial Section. ‘‘The Extension of Colonial Trade,” 
by Colonel Howard Vincent, C.B., M.P. The Hon. 
James Munro, Agent-General for Victoria, will preside. 
Wednesday, May 25th, at 8 p.m. Ordinary meeting. 
‘* Researches in Photochromy,” by Mr, F. E. Ives. 
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MISCELLANEA. 

Messrs. THOMAS GOLDSWORTHY AND Sons, of Hulme, 
Manchester, have received the tender for the supply of 
emery cloth to Her Majesty’s dockyards during the next 
twelve months. 


The first meeting of the first session of the Institution 
of Mining and Metallurgy was held on Wednesday last 
in the theatre of the Geological Museum, Jermyn-street, 
S.W., when the President, Mr. George Seymour, 
A.R.S.M., M.Inst.C.E., delivered his inaugural address. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ending ag 8 amounted, 
on 16,337} miles, to 1,360,015/., and for the correspond- 
ing period of 1891, on 16,262 miles, to 1,367,199/., an in- 
crease of 75} miles, or 0.4 per cent., and a decrease of 
7184/. or 0.5 per cent. 


Messrs. Crompton and Co., Limited, of the Mansion 
House Buildings, E.C., have received the contract from 
the Hull Corporation for the construction and laying of 
electric mains in the streets in the prescribed area for 
electric lighting. The tender comes to over 80001. The 
work will be commenced at once, and Mr. B. H. Jenkin- 
son, who has recently completed the Southampton mains, 
will carry out the contract on behalf of the firm named. 


After a service of twenty-four years on the Russian 
railways, Mr. Thomas Urquhart, M.I.M. E., has accepted 
the post of general manager of the Nevsky Engineering 
Works at St. Petersburg. These works build steamships, 
marine engines, and locomotives, about 2000 men being 
employed. Th company have also a small open-hearth 
steel plant, and powerful rolling mills. Mr. Urquhart 
is well known here by his valuable papers on the use of 
liquid fuel in locomotives, his introduction of that fuel 
on the Grazi-Tsaritsin Railway having been most suc- 
cessful. 


At the recent graduation ceremony at Glasgow Univer- 
sity, the degree of B.Sc. was conferred upon the following 
students: Oa the side of engineering with first-class 
honours in mathematics and natural philosophy and 
honours in engineering, John D. Cormack and James B. 
Henderson ; ordinary degree, William Buchanan, Assoc. 
Royal Sch. of Mines, Whit. Sch., and William B. Venters. 
On the side of naval architecture, George Henry Rock, 
United States Navy; Thomas Francis Ruhm, United 
States Navy; and William Sharp. The “— of D.Sc. 
was conferred upon Mr. John M‘Cowan, M.A., B.Sc. 
assistant to the professor of physics, University College, 
Dundee. 


The annual general meeting of the Incorporated In- 
stitution of Gas Engineers was held in the Institution of 
Civil Engineers on Wednesday and Thursday, May 11 
and 12, 1892, when the ger prin! ce were read and dis- 
cussed: 1. ‘*The Failure of the Wages System of Payment 
and the Remedy, Profit Sharing,” by George Livesey, 
M. Inst. C.E., London; 2. ‘Oil Gas Manufacture,” by 
A. F. Browne, Rotherhithe; 3. ‘‘The Use of Oil for 
Carburetting Gas,” by V. B. Lewes, F.1.C., F.C.S., 
Royal Naval College, Greenwich; 4. ‘‘ Notes on the 
Enrichment of Coal Gas with Liquid Hydro-Carbons,” by 
T.S. Lacey, Pimlico; 5. ‘*The Comparative Value of 
various Oils for the Purpose of Enriching Coal Gas,” by 
E. L. Pryce. 


The power that the Tramway Act of 1870 gives to local 
authorities to purchase tramways working in their 
districts appears about to be exercised in several towns, 
amongst others the Corporations of Edinburgh, Leeds, 
and Hull, and the County Council of London have taken 
preliminary steps for this object. It has always been 
considered doubtful on what basis the valuation is to be 
made, and it would appear that this interesting question 
will probably be settled first at Leeds. The tramway 
company there having — jointly with'the corporation 
to the Board of Trade for the ——— of an arbi- 
trator to decide the question, Sir Douglas Galton has been 
appointed, and it is expected that the case will be heard 
very shortly. Messrs. Nelson, Barr, and Nelson are 
acting as solicitors for the eet and have engaged 
Mr. Kincaid, M.Inst.C.E., of Westminster, to assist in 
conducting the case. 


The Great Eastern Railway Company have contracted 
with Earl’s Shipbuilding Company of Hull, to build, 
for their Continental traffic, vid Harwich, a powerful 
steamer, with a guaranteed speed of 174 knots. The 
engines, which are expected to indicate about 4500 
horse-power, will be triple-expansion twin-screw, each set 
of engines being entirely separate, so that, in the event 
of any accident to one, the vessel can proceed with the 
other. The vessel will be 300 ft. long, 33 ft. beam, and 
16 ft. depth of hold. The saloon will be forward of the 
engine-rooms, thus avoiding the vibration of the screws, 
The Great Eastern Railway Company are gradually 
replacing their paddle boats by twin-screw steamers, as 
it is found that passengers prefer this class of vessel on 
account of the greater regularity of their passages, espe- 
cially in bad weather, to paddle boats, which, as a rule, 
are now used only for cross-channel services, where there 
is not sufficient depth of water in the ports to admit of 
the use of deep-draught screw steamers. 


Speaking of the value of test loads for bridges the 
Central blatt der Bauverwaltung points out that in general, 
far toomuch importance is attached to it, and that accord- 
ingly, erroneous deductions as to thesafety of bridges tested 
by applying loads and noting the resulting deflections are 
abundant. The case is cited of an iron bridge in which 
arecent careful inspection revealed alarming local corro- 
sion. Stilla test load applied only a few days before 
had produced a deflection well within permissible limits, 


and the railroad company owning the bridge were there- 








fore satisfied of its safe condition. The sibly disas- 
trous consequences of this are made the ph res of along 
sermon by the Centralblatt, in which itis maintained that 
the application of test loads to bridges has never yet 
led to the detection of defects, which could not have been 
found by calculation and inspection. Satisfactory 
behaviour under a test load, it is held, is no guarantee 
whatever of safety, and iiiay in fact be conducive to 
disaster by engendering a feeling of security which is only 
imaginary. 

The Bureau of the American Republics is officially 
informed that the four hundredth anniversary of the dis- 
covery of America by Christopher Columbus will be 
celebrated at Lima by holding a national exhibition, 
opening on October 12, 1892, and closing on pe | 1, 
1893. The purposes of the exhibition are: 1. To collect 
samples and specimens Of all the products of Peru, 
whether natural or manufactured. 2. Competition for 
prizes-—literary and historical subjects. 3. To create a 
centre, where everything to be sent to the International 
Exhibition at Chicago may be put together and for- 
warded. 4. To provide for the establishment of a per- 
manent national exhibition, at Lima. The Exhibition 
will have five departments as follows: Agricultural, 
Mineralogical, Industrial, Artistic, Educational. Articles 
sent for exhibition will be admitted during the months 
of August and September, 1892; and their classification 
and proper arrangement will be made under the super- 
vision of the Board of Directors. No article which is not 
national will be admitted for exhibition. In the Educa- 
tional Department, however, the exhibit may comprise 
articles and works of all countries, and invitations to 


that effect will be sent to foreign authors and manu-. 


facturers, 


The New Decimal Association, whose head-quarters 
are at Botolph House, Eastcheap, has memorialised the 
Lords of the Committee of Council on Education, on the 
desirability of taking an important step in connection 
with the introduction of the metric system in this country. 
The May examinations of the Science and Art Depart- 
ment are known through the length and breadth of the 
land, and much has been done by these examinations to 
popularise and extend technical study. The memorial, 


which has been presented, recommends that in certain of | p 


the science examinations, alternative questions be given 
in future, based on the metric system of measurement, 
which may be taken at the option of the candidate in 
lieu of questions based on feet and inches. In this way 
the large and intelligent class of candidates for certifi- 
cates of the department will be induced to learn the 
metric system. The Committee of Council on Educa- 
tion has already ordered that the principles of this 
system should be taught in the higher standards of all 
elementary schools ; and one of the steps taken by the 
School Boards of London and other towns in consequence 
of this order has been to furnish the pupil teachers and 
advanced scholars with box-wood rules, having a deci- 
malised inch scale and a metric scale in juxta-position. 
In addition to this, coloured wall charts of metric weights 
and measures are used, and in this way the rising gene- 
ration will, toa great extent, be prepared for the intro- 
duction of these weights and measures which is expected 
in the near future. 


The total make of steel and ingot iron from phosphoric 
pig iron during the twelve months ending December 31, 
1891, amounts to 2,880,535 tons, being an increase over 
the make for the previous twelve months of 277,452 tons, 
and making the total production of basic steel to this 
date 16,328,500 tons. Of the above-mentioned make of 
2,880,535 tons, there was made by the basic Bessemer 
process 2,375,779 tons, and by the basic open-hearth 
process 524,756 tons. Of the basic Bessemer make 
1,700,200 tons contained under .17 per cent. of carbon 
and of the basic open-hearth make 346,358 tons contained 
under .17 per cent. carbon. The makes of the various 
countries for the twelve months ending December 31, 
1891, and December 31, 1890, respectively, are as follows 





1891. 1890. 
With under With under 
Total. 17 per Cent, Total. 17 per Cent. 
Carbon. Carbon. 
England ‘ 436,261 350,818 503,400 351,404 
Germany & Luxem- 
burg 1,779,779 1,814,781 1,493,157 1,138,241 
Austria 221,242 95,907 202,315 114,857 
France 255,501 173,880 240,638 175,550 
Belgium, Russia, & 
the United States 187,882 111,172 = 163,573 = 111,963 
2,880,535 2,046,558 2,603,083 1,892,015 


With this 2,880,535 tons of basic steel there was pro- 
duced some 700,000 tons of slag containing about 36 per 
cent. of phosphate of lime, nearly the whole of which 
was used asa fertiliser. In (Germany the basic steel made 
during the year was 75 percent. of the total steel pro- 
duced, whilst in England it was only 13.8 per cent. 


The ordinary monthly meeting of the London Associa- 
tion of Foremen Engineers and Draughtsmen was held in 
the Cannon-street Hotel on Saturday, the 7th inst., at 
7 p.M., the president, Mr. F. Garnish, being in the chair. 
After the election of several gentlemen, including Lord 
George Hamilton, M.P., as honorary members, Mr. 
Henry A. Fleuss read a paper on ‘‘ Hand Ice Making 
Machines,” illustrating his remarks by a number of 
3pecimen machines. Referring first to freezing mixtures, 
he stated that ammonium nitrate was the best of these, 
and with it it was possible to produce 1 lb. of ice by the 
expenditure of 2 Ib. of thesalt. Carré’s freezing machines 
were next referred to, and the speaker exhibited an 
improved form of this machine, which he had 
invented himself. The pumps of these improved 
machines worked with very little friction, and they could 





reduce the pressure to h Both piston and valves 
work in an oil bath. t e piston has ordinary bucket 
leathers which, however, are so free in the cylinder, that 
the piston will drop by its own weight. An annular 
space between the inside of the bucket leather and the 
body of the piston is filled with oil to the depth of about 
1} in. above the piston which thus, acts on the hydraulic 
collar principle. The valves are simply faced with leather 
and have a positive lift. The clearance space at the 
bottom of the pump is completely filled with oil at each 
streke. A discussion followed the reading of the paper. 
The paper to be read at the next meeting of the Associa- 
tion is by Mr. Ellington, M.I.C.E., on “‘ Hydraulic 
Power in London.” 





TRANSVAAL Rartways.—Messrs. Reid and Anderson 
have obtained a contract for erecting stations and other 
ge saa buildings between the Vaal and Johannesburg. 

he stonework of a bridge over the Vaal has been com- 
pleted ; the ironwork is now on its way out from Eng- 
land. The ballasting of the line between the Vaal and 
Johannesburg is to be proceeded with at once. Mr. 
Vaneld, late district engineer of the Netherlands Com- 
pany, has undertaken to complete a temporary bridge 
over the Vaal in six weeks, 





THE INSTITUTION OF Crvin ENGINEERS.—The students 
of the above Institution held their seventeenth annual 
dinner in the Holborn Restaurant, on Friday, May 13, 
1892, Mr. George Berkley, President of the Institution, 
being in the chair. This meeting was, perhaps, the most 
successful of the annual dinners which has yet been held. 
The dinner formed one item in a student’s convention, 
to which many members of that body, from various parts 
of the country, had come. Visits to many of the principal 
engineering works in the neighbourhood of London had 
been arranged for, and proved a source of great interest, 
to both the London and provincial members. At the 
dinner itself upwards of 140 were present, and a most en- 
joyable evening was spent. 





Cuicaco Exu1Bit1on.—The new building which is now 
in course of erection for the head-quarters of the British 
oyal Commision will be generally characteristic of the 
best type of English half-timber houses of the sixteenth 
century, of which there are so many good examples still 
extant. It is proposed to use terra-cotta somewhat 
largely in the lower story, with red brick facing and 
mullioned windows, so that the building may be a typical 
example of an old English house. The upper portion 
will be of half-timber construction, with overhanging and 
projecting gables. The site is one of the best in the 
= of the Exhibition, immediately facing Lake 

ichigan, and as the new building will be seen bets all 
points, each facade will be treated architecturally. The 
plan forms three sides of a quadrangle, with the open side 
next the lake, inclosed by a raised terrace with ornamental 
balustrading. The centre on the front or inland side 
will be recessed, with steps leading from both sides up 
the covered portico, which will open into a large central 
hall ; off this will be, on one side, large library and recep- 
tion rooms, and on the other the secretary’s office and the 
other rooms required for the work of the Commission. On 
the first floor will be a large suite of rooms and offices. It 
is intended to fit up all the principal rooms with wall 
panelling and elaborate ceilings, after the manner of some 
of the best English country houses. The plans and de- 
signs for the whole building have been prepared by 
Colonel Robert W. Edis, F.S.A., of Fitzroy-square, the 
honorary achitect to the Royal Commission, and the 
whole of the internal —- and furniture will be 
executed from his designs by Messrs. Johnstone, Norman, 
and Co., of New Bond-street. The foundations of the 
building are being commenced, and the superstructure 
will be pushed forward with al} speed, so as to be finished 
complete for the opening in May next. 





Lavuncu or A GunBoAt.—On Saturday, 14th inst., Her 
Majesty’s ship Jason, the first of three fast twin-screw 
torpedo gunboats building by the Naval Construction and 
Armaments Company, was successfully launched at 
Barrow. These three gunboats, together with two build- 
ing at Birkenhead and one building by Messrs. Thorny- 
croft, represent the last on the list of orders embraced in 
the Naval Defence Act of 1889 which were given out to pri- 
vate yards. The dimensions of these vessels are: Length 
between perpendiculars, 230 ft. ; breadth, extreme, 27 ft. ; 
depth moulded, 14 ft. 3 in.; with displacement of 810 
tons at 8 ft. 94 in. load draught. They are flush-decked, 
with a forecastle forward, extending one-third the vessel’s 
length, the officers’ accommodation being aft on the lower 
deck. They are propelled by twin-screws, with two sets 
of independent triple-expansion vertical inverted cylinder 
engines, capable of developing 3500 indicated horse-power, 
and driving the vessel at a speed of 20 knots per hour, 
the diameter of cylinders being 22 in., 34in., and 51 in., 
with 21 in. stroke. The engines are placed in separate 
engine rooms, inclosed by water-tight bulkheads, The 
boilers are of steel, four in number, 16ft. long by 7ft. 8 in. 
in diameter. They are of the locomotive type, and each 
has one furnace, the working pressure of steam being 
150 lb. The boilers are placed in two boiler rooms imme- 
diately before the engines, and are also inclosed by water- 
tight bulkheads. The armament consists of one 4.7-in. 
quick-firing gun on forecastle head, with a range of fire 
from right ahead to 40 degs. abaft the beam, one 4.7-in. 

n aft on upper deck with a right-aft fire to 45 deg. 
ste the beam, two 3-pounder guns forward under fore- 
castle, and two amidships, also one fixed torpedo tube 
forward, and two tubes on racers amidships for discharg- 
ing Whitehead torpedoes. The vessel will carry five 
boats on davits, one being a steam launch. 
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THE FAILURE OF NAVY BOILERS. 

Ir is a matter for satisfaction to us, in writing 
on this subject, that the manufacturers of the 
boilers which have recently failed in the Navy hold 
so high a position in their profession that nothing 
we may say can be supposed to be casting any 
reflection upon either their skill as designers, or 
the quality of their workmanship. Moreover, as 
no complaint is made of undue restrictions on the 
part of the Admiralty, we may exclude the personal 
factor in approaching this subject. In fact it is not 
a question of this or that manufacturer or designer. 
So many eminent marine engineers are connected 
with the failures which have occurred that we may 
assume a new phase of engineering science has come 
to the front and some fresh principles have to be 
evolved, or rather fresh applications have to be 
made of old principles. That was the case a gene- 
ration back, when we went to 60 lb. pressure with 
surface condensation and salt water in the boilers. 
Then, for a time, it seemed as if there was no way 
to be seen by which we could escape our troubles, 
and it was thought that we should have to give up 
so ambitious a flight as the excessive pressure of 
60 lb. to the square inch, and revert to 30 lb. and 
the comfortable box boilers. Now we have some- 
thing approaching three times sixty as our pres- 
sure, but with fresh water and forced draught. Of 
old it was found that careful and intelligent appli- 
cation of accumulated experience solved the pro- 
blem, and so it will be in the present case. 

There is, however, a Nemesis about this incident 
of leaky tubes which engineers, and especially 
marine engineers, will do well to remember and 
profit by. In place of making the apparatus, in 
which steam is generated, their first study, as it 
logically should be, many engineers have too much 
neglected the boiler, working for the most part by 
rule of thumb, and leaving important questions of 
detail largely to the foreman boiler maker and 
average draughtsman, whose empirical knowledge 
has been thought sufficient to meet the case. There 
are of course exceptions ; and so far as workman- 
ship is concerned the application of machine tools, 
especially hydraulic appliances, has enabled immense 
strides to be made of late. Neither ought we to 
forget the advances that have been made in ma- 
terials. The mild steel of the present day is almost 
an ideal metal for the boiler maker, and indeed 


2}seems to leave little to be desired. It is to the 
2 | design of the boiler that too little attention has been 


paid, marine engineers as a body appearing con- 
tent to lean on the metallurgist and machine tool 
maker for their improvements. As we have said, 
there are exceptions, but it would be invidious to 


341 specify them ; although we feel compelled to say a 


word for the torpedo boat builders who have set a 
good example in this respect, asin many others. In 
fact the success of the two pioneer firms in this 
branch of engineering has been very largely founded 
on a proper appreciation of the necessity of good 
boiler practice. Mr. Thornycroft has struck out a 
new line, and has now pinned his faith to the pipe 
boiler. Mr. Yarrow, on the other hand, appears in- 
clined to be true to his early love, which has served 


him so well from the first; but we know, from 
the contribution he made last year to the Institu- 
tion of Naval Architects, in how thorough a 
manner he has studied the problem. It may be 
stated, in connection with this subject, that the 
locomotive marine boiler, which Messrs. Yarrow 
and Co. placed in No. 80 torpedo boat, is one 
of the most powerful boilers in the Royal Navy ; 
supplying, as it does, steam for 1700 to 1800 
indicated horse-power. The trial trip of this boat 
was made about four years ago, and the vessel has 
been in commission ever since, although this does 
not, of course, mean the boat has been continuously 
running ; but we believe we are correct in stating 
that this boiler has never given any trouble from 
leaky tubes. 

Perhaps the most general reason assigned for 
leaky tubes is the arrangement of a common com- 
bustion chamber in the double-ended boiler. This 
question we partly dealt with in our article on navy 
boilers on page 355 ante. The first two of H.M. 
ships fitted with the common combustion chambers 
in double-ended boilers did very well on their trials. 
It would appear from this that boilers with common 
combustion chambers can be run with forced draught. 
On the other hand, a large number of the ships 
that have most notably failed have had double- 
ended boilers and common combustion chambers. 
There is one reason why the common combustion 
chamber should be more trying to the tube ends 
than the combustion chamber that serves only the 
furnace or furnaces of one end of a boiler. In a 
return-tube boiler when there is a water space at 
the back of the combustion chamber, the flame 
will impinge on the surface of that water space, 
and the temperature of the gases may thus be 
largely reduced before entering the tubes or striking 
against the back-end tubeplate ; the gases will, as 
it were, have their sting taken out of them before 
attacking the most delicate part of the boiler’s 
anatomy. To what this reduction of temperature 
may practically amount is a matter upon which we 
can only form surmises, as we know so little about 
furnace temperatures; at any rate the dividing 
of common combustion chambers by a transverse 
firebrick wall has not been found a satisfactory 
expedient ; although, for that matter, there have 
been troubles enough with boilers where the water 
space division has been used. In a long double- 
ended boiler the total expansion of the furnaces, 
tubes, and combustion chambers on the one hand, 
and the boiler shell on the other is naturally 
greater than in the shorter single-ended boiler, but 
here again we want information as to the tempera- 
tures of the metal in the furnaces, tubes, and com- 
bustion chambers, and the boiler shell respectively. 
Such information should not be difficult to obtain 
in a rough manner, but with sufficient accuracy to 
form a good guide to a conclusion. Alloys of 
different melting points could be used, and it is 
possible that, if a continuous record were required, 
an instrument of the nature of the Le Chatelier 
pyrometer might be employed, although the latter 
has hitherto been used for higher temperatures than 
have yet, it is to be hoped, been reached by the 
metal of a boiler ; even in the neighbourhood of the 
back ends of the tubes. 

Doubtless in the two matters of expansion 
and circulation, or the neglect of them, has 
rested the secret of most of our boiler troubles. 
The difference in temperature between saturated 
steam at the very highest tension used, and the 
furnace gases is so great that one cannot believe 
that water, which should be practically the same 
temperature, can be in contact with the tubeplate 
and tube ends. Experiments have been made, in 
order to determine this point, by inserting a 
tube through a stuffing-box in the boiler 
shell, and drawing off the contents of the boiler 
from any part by sliding the tube in or out. The 
experiments, however, are not likely to prove very 
instructive, carried out in the way that was adopted 
in making them. Water at any considerable pres- 
sure, and of a temperature due to a pressure of 
steam at that temperature, would not appear as 
water on being released in the atmosphere. If 
only steam be present in the neighbourhood of 
the tube ends, it may be at times superheated 
steam. One can conceive that the heat may 
be transmitted so rapidly to the water in the 
boiler, owing to the intensity of the flame, 
that water would be evaporated and super- 
heated before the steam could disentangle itself 
from the surrounding water. We know that a 
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of a vessel, and, although the circumstances are by 
no means parallel, the fact may serve the purpose 
of illustration. In water tube boilers the water 
sometimes gets on the top of the steam—one boiler 
of this class was designed specially on this principle— 
and the question arises whether, in Navy boilers 
crowded with tubes only having an inch space 
between them, the same effect is not produced. 
What probably happens is that steam and water 
alternate amongst the tubes, more especially at the 
tube ends ; steam is formed, hangs to the surfaces 
at first and increases in volume, until the water 
breaks through and the steam finds its way upwards 
through the wilderness of tubes. If the period of 
these alternations of steam and water contact is at 
all extended one can understand how hard it must 
be on the joints between the plate and tube, 
and there is quite enough to account for the water 
pouring out at the furnace mouth faster than it 
can be pumped through the feed valves. 

The particular water-tube boiler to which refer- 
ence has just been made was possible—so far as it was 

ossible—only in virtue of its powerful circulation. 
in'i t convection was entirely destroyed, and we may 
take it as an axiom of boiler design that as we im- 
pede convection so must we provide other means of 
circulation. The torpedo-boat builders use loco- 
motive boilers open beneath the grate and they 
have no trouble with their tubeplates, or at any 
rate comparatively no trouble, remembering the 
enormous evaporative duty they get. With loco- 
motive type of boilers with wet bottom fireboxes 
there has, however, been a good deal of trouble, and 
on some future occasion we may deal with the 
probable reasons for this. Meanwhile the ques- 
tion arises whether something more cannot be 
done to conduct the water to the tubeplate. In 
the case of the Vulcan sixteen rows of tubes, 
thirteen in each row, were removed in order to 
improve the circulation. In some of the cruisers 
that have been successful in regard to their boilers 
under forced draught, guide-plates were used to 
assist circulation, and with good effect. In one 
case we are informed the circulating plates were 
taken out with a marked decrease in the easy 
steaming of the boilers. 

Mr. Yarrow holds, or at any rate suggests, that 
the leaky tube difficulty is due to the great thick- 
ness of the tubeplates, and he has brought forward 
some very cogent arguments, supported by experi- 
mental data, to prove his case. The tubeplates 
of the Vulcan’s boilers are {3 in. thick, but Mr. 
Yarrow would, we should think, have no hesitation 
in making them 34 in. thick only. His conten- 
tion is that the tubeplate, stayed as it is by 
the tubes, is really the strongest part of the boiler. 
Mr. Yarrow, in the locomotive boilers of his tor- 
pedo boats—and such boilers as that in No. 80 boat 
—puts in no stay tubes, a fact which speaks strongly 
as to the support afforded by plain tubes properly 
expanded. It is surprising how great is the hold- 
ing power of tubes properly expanded. Experi- 
ments in this direction have been made in America 
by the United States Naval Engineers,* when it 
was found that out of a number of brass tubes of 
24 in. diameter, simply expanded into a tube- 
plate, the average holding power was ovor 20,0001b., 
the minimum being 6000 1b. In some experiments 
made for us by Professor Kennedy, and in other 
experiments made for Messrs. Yarrow, it was found 
that in some cases the holding power of the expanded 
tube was stronger than the tube itself, and in all 
cases it was sufficient to constitute the tube an 
efficient stay. In these experiments, however, the 
racking to which a boiler is subject, due to 
unequal expansion and contraction, is not repre- 
sented, and this is a factor which must not be lost 
sight of. One thing may be said, however, that a 
tube will either be a stay or a safety valve ; that is 
a safety valve so far as explosion is concerned, but 
it is not convenient, to say the least, to have a 
number of safety valves discharging into the fur- 
naces, although we have the time-honoured device 
of a fusible plug as a precedent. Taking all points 
into consideration, however, the case against stay 
tubes is a very strong one. We know in the case 
of Lancashire boilers the trouble that arises from 
excessive rigidity through carrying the gusset stays 
too deep. Perhaps, now that the Admiralty have 
taken to inquiring and experimenting on the boiler 
question, they will think Mr. Yarrow’s suggestion 
of a thin tubeplate worthy of trial. 

The material of which the tubes are made has 


* See ENGINEERING, vol. xxiv., page 699. 





been pretty generally considered to be an im- 
portant factor in causing the leakage cf tube ends; 
indeed, at the present time it appears to be upper- 
most in the minds of many engineers, and some go 
so far as to say that the using of steel tubes accounts 
for the whole mischief. Facts do not quite bear 
this out. The Medea’s and Medusa’s boilers had 
iron tubes. Their trials were carried through 
without leakage, but the tubes leaked as the boilers 
cooled down. The iron tubes of the Australia and 
Galatea did not leak on trial, but the success of 
these may be attributed to other reasons than the 
material of which the tubes were made. The 
Vulcan’s tubes are of steel, as are those of the 
Royal Sovereign. We are not able to say exactly 





these tubes showing signs of leakage. Since then 
we have heard of a trial made with the Barracouta, 
which is pronounced a remarkable success. <A 
number of trials have also been made at Chatham, 
and we hear it is ‘‘ practically impossible to make 
tubes leak when these ferrules are fitted, however 
much the combustion may be forced.” That we 
can believe, but after all such a device can only be 
of the nature of an expedient. It is a part of the 
design that there shall be an air space under the 
turned-over ends of the ferrules, so that they get 
very little protection from the water in the boiler, 
supposing it to be there, and it would not be long 
before they burnt away ; to say nothing of the chance 
of them falling out or being knocked out when 


TABLE GIVING PARTICULARS OF NAVAL BoILers. 





H.M.SS. ‘‘Avs- 


A H MS. 
Ship AP ede ” TRALIA” AND 
| * CONQUEROR. ** GALATEA,” 
Single-ended R.T., Double-ended R.T., 
Type of boiler six flat-sided, and one common com- 


two circular bustion chamber 


Number of boilers Four 


9ft.6in. x15ft., 14ft. Sin. x 16 ft. 
9 in. 


two 12 ft. 4in. x | 


ae Eight 
Six 12 ft. 2 in. x 
Diameter and length 


9 ft. 6 in. 

Length of grate .. Set 7368 a 5 ft. 8 in. 

rea oe oe oof 558 ft. | 495 ft. 
Heating sur- Eee a 11,050 ,, 13,400 ,, 

face o» § Total ../ 13,340 ,, 15,000 ,, 
Steam space = =e | | 2760 cubic feet 
Number of tubes as 2880 
Diameter ,, ° 5 3 in. | 23 in. 
Geni. 55 0. vel 6 ft. 6 in. | 6 ft. 6 in. 
Total number of furnaces. 24 | 24 

4 | § six 3 ft. 4 in. 
Diameter o | Vtwo3,, 0,, } 
Area through tubes... 90 square feet 
Material of re ‘a brass iron 
Thickness of metal in 

tubes... on --| 187 in. 


| 
| 
Pitch of tubes .. —.. | ae 
Ratio grate to heating; 
surface .. or | 


, 303 
‘Type of engines .. { Horizontai triple 


Vertical compound 


|.165 in, (stay .187in ) .135 in, (stay .187 in.) 


] 
| H.M.SS. “ Mara- 
THON” AND 
** MAGICIENNE.” 


| 
| H.M.SS. ‘*MxepEA” 


Vy - 
AND “Mepvsa.” H.M.S. ‘* VuLCAN. 


Double-ended RT., 
common combus- 
tion chamber with 
firebrick wall, also 


| | 
Double-ended R T., | 
: » |Double-ended R.T., 
with one common one common com. | 


combustion cham- nation’ aheniber 
’ 


ber with firebrick i eae 
firebrick division one smaller for 
wall up centre auxiliary 


Four Four Four 


12 ft. 2 in. x18 ft. 2in. 14 ft. Lin. x 17 ft. 


7 ft. 4 in. 7 fb. 

525 ft. 535 ft. 0, 
12,096 ,, 11,771 ,, 13,830 ,, 
13,680 ,, 13,471 15,960 ,, 


2412 cubic feet 
3251 (331 stay) 
24 in. 

6 ft. 8} in. 
27 


1608 cubic feet 
2808 (688 stay) 2528 (520 stay) 
: OY 


2} in. in. 
| 6 ft. 9} in. extreme 7 ft. 34 in. 
24 24 


| 
| 


| 
| 


3 ft. 14 in, 8 ft. O} in. 3 ft. 7 in. 
74.4 67.25 85.80 
iron , steel 


135 in. (stay .187 in.) 
34 in, 


\ Horizontal triple { Vertical triple 




















two sets two sets : | two sets 
: ; spa 
Diameter of cylinders { 54 in. and two 70in.| 35 and 51 and 77 { —s rnin’ fT = he in. and 
Stroke .. .. ..| 3 ft. O in, 3 ft. 8 ft. 3 ft. O in. 4ft. 3 in. 
Specified weight of ma-! | 
chinery .. ms os | 771 tons | 650 tons 
| tons cwt. qr. | tons ewt. qr. tons cwt. qr. 
Weight of engines eae | 270 10 O | 218 6 2 
a water in con-! | | 
densers.. —-. __—_..| | AL ZONAD 0] 8° 0 33 
Weight of propellers, &e.| 6 0 0 | 37 16 2 
as boilers with | | 
fittings .. ee xt | 320 10 0 | 257 2 #1 220 12 2 
Weight of water in boilers) 110 3 0 | 102 19 0 hie & ¢ 
é auxiliary ma- | | 
chinery .. oe 23 0 0 | 23 11 3 
Total .. oe | 800 3 0O 649 17 O 
“ | “ “ ‘ 
— \*Galatea” « saneeaell anal oe Pana 
Weight of boilers with-| | | 
out fittings .. =. 193 tons | 193 tons | 
Air pressure for draught 1.50 in, 1.65in, | 1.21in. | 2.23in. | 2.37 in. 2.2 in. 71in. 
Steam pressure .. —..| 65 1b. 132 1b, | 136 1b. | 149 1b. |. 146 1b. | 148 Ib. 145 Ib. 
Revolutions per minute | 106 118 115 139.4 | 143 144 143.5 
Indicated horse-power .. | 5342 8922 | 9653 9185 | 9435 8785 9280 7577 
Indicated horse - power | 
per cwt. of boiler with | 
water .. oe --| 1.034 1.121 oe ee 1.22 1.288 | 1.115 
Indicated horse - power} | . | 
per cubic foot of boiler} .492 -788 853 1087 | 1.116 oe ee -716 
Cubic feet steam space| | 
per indicated horse-| | 
Berea ze 809 .286 175 170 2076 1965 318 
Square feet tota! heating} | 
surface per indicated | 
horse-power .. ao 2.497 1.681 1.554 1.489 | 1.450 1,533 1.452 2.106 

















in what way iron is supposed to be superior to | sweeping tubes. 
Some say the ‘‘shrinkage ” | some value. 


steel for boiler tubes. 
of an iron tube is less than in one of steel, and 
we understand that one well-known marine engi- 


neer has made experiments in this direction, but | 


In spite of this the plan may be of 
A warship is required only to steam 


|at her highest speed—with forced draught—on an 


emergency. That emergency should arise once at 
least in the life of every vessel in Her Majesty’s 


what the results are we do not know, except) Navy; namely, on her full-power trial. The other 
that we have heard generally that the iron tubes | emergencies would be called forth by actual battle. 
show themselves better able to withstand the/ War vessels cannot in the present day, any more 


effects of forcing at high mage tony | 
The trouble from leaky tubes has ied to the' 


than in the past, be expected to be put to their 
ultimate purpose without risk of damage, and one 


introduction of a device for the protection of of the most prominent risks—until we improve our 
the tube ends frum actual contact with the| boiler practice—will be the risk of causing the 


hot gases. 
tecting ferrule which has a trumpet-mouth end 
very much turned over. The ferrule is of consider- 
able length, so that it projects inwards some way 
beyond the tubeplate. It also projects outward be- 
yond the tube, and the bell, or trumpet-mouth end, 
turning back until its edge touches the tubeplate, 
thus forms a shield to the contact joint between 
the tube and tubeplate. Some of these ferrules 


were fitted in a few of the tubes of the Royal 
Sovereign’s boilers with very good results, none of 


This is the application of a pro-|tubes to leak. We can understand a captain say- 
‘ing, in the course of an action, ‘‘If I increase my 


speed to the utmost my vessel is capable of attain- 


ing I shall probably sink my opponent ;” or, may 
| be, in the case of encountering a far more powerful 


foe, ‘‘ I shall escape with my ship.” That would 


warrant a great deal of leaky tube defect ; just asa 


commander of old would risk his masts to put his 
foe at a disadvantage. Now it is not probable 


| that a sea-fight will often take place without there 


being some notice of its likelihood, and in that case 
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the protecting ferrules might be shipped and would 
well repay their cost, even were they very speedily 
to disappear in fulfilling their functions. It is 
evident, therefore, that what would be quite inad- 
missible in a merchant vessel, the normal condition 
of which is to be always doing its best, is quite a 
legitimate thing for a war vessel that is only called 
on for a supreme effort on rare occasions. Never- 
theless the use of ferrules in this way is of the 
nature of a temporary expedient, and cannot but 
be offensive to the well-balanced engineering mind. 

After all it is the question of weight and space 
which is at the root of all our troubles with leaky 
tubes. Given boilers big enough and the crooked 
places would be made straight without further 
trouble. But we cannot afford to follow this easy 
policy. Navalsupremacy, likecommercialsupremacy 
—both essential to our national existence—is of the 
nature of a race, there can be no resting by the way. 
We must always be struggling to keep our 
lead, or others will take it from us. At present 
the struggle has assumed a very unpleasant 
phase. Speed is essential in the design of a war 
vessel, and‘speed means light boilers. Engineering 
knowledge is being more widely spread abroad. 
Competition amongst navies is becoming keener. 
The old easy ways will no longer serve ; and the 
engineer-in-chief to the Navy may rest assured his 
berth is going to be no quiet haven of rest. If he 
make it such he is not fit for the post. In engineer- 
ing practice advance and change mean uncertainty, 
and this in spite of the more extended application 
of scientific principles. Improvements in material 
and in the design of machinery have given us marine 
engines which are capable of using large volumes 
of steam, and we now have the more difficult task of 
designing boilers to supply that steam. Ina ship 
these boilers must neither be too heavy nor too 
bulky. Urging the furnace draught is an old ex- 
pedient, but it seems to offer a partial solution to 
the difficulty of generating large quantities of steam 
with a small weight of boiler. That there are diffi- 
culties in the application of the system is now very 
obvious ; but these difficulties must be overcome. 
If we do not master them some one else will ; and 
it would be a shame to the marine engineers of this 
country, with their wide experience and unrivalled 
resources, if some other nation, less well equipped 
than ourselves, pass us in the race. 

We have no patience with those sensational 
newspaper critics who describe this matter in 
their biggest type as a ‘‘most serious naval 
scandal” and speak of professional officials— 
who, at least, are honestly doing their best— 
as ‘‘a set of blunderers.” It is really a thing 
upon which we may be largely congratulated, 
that the engineers of the Admiralty have got them- 
selves into their present very unpleasant position ; 
that we say seriously. The nation will have to 
pay for some new boilers, but that is a small matter 
compared to knowing that we have energetic and 
ambitious men in charge of the steam department 
at Whitehall—that there is an atmosphere dif- 
ferent to the pleasant old sleepy ways, when we 
were content with 14 knots if we could not get 
15 without a little risk, and too much wear and 
tear of cerebral tissue. 

As we have said, the question of comfortable 
boilers is a question of weight and space, but not 
altogether so. For instance, the Sans Pareil and 
and the Victoria made very good trials. The mean 
collective horse-power of the two ships was 14,363 
indicated on the four hours’ forced draught trials 
with a steady 2-in. air pressure on the water gauge 
the wholetime. In the Royal Sovereign the mean 
collective horse-power was 13,300 indicated on the 
three hours’ run (the figures reached 14,300 asa 
maximum), the air pressure starting at about 4 in. 
and gradually working up to2in. The three ships 
have the same number of boilers—eight each—of 
the same general design, although there isa differ- 
ence in weight. Each of the two former ships’ 
boilers weighs 30 tons 10 cwt. (without fittings), 
and the water in each of them 16 tons 1 cwt. The 
Royal Sovereign’s boilers each weigh 32 tons, and 
the water in each of them is 15 tons 7 cwt. There 
was no trouble with the Victoria and Sans Pareil’s 
boilers, whilst the Royal Sovereign had to be con- 
tent with a three hours’ run on account of leaky 
tubes. There is, however, one noteworthy differ- 
ence in the two cases. The Victoria and Sans 
Pareil’s boilers have iron tubes, whilst those of the 
Royal Sovereign are of steel. Whether this affected 
the result is a matter which has to be settled. The 
weight of each of the Vulcan’s four double-ended 





boilers, without fittings, is 45 tons 16 cwt., and the 
water in each weighs 26 tons 13cwt. To this must 
be added the auxiliary boiler, which weighs, with- 
out fittings, 21 tons 3 cwt., and contains 12 tons 
10 cwt. of water. On her best trial the Vulcan’s 
engines gave off 7577 indicated horse-power with 
0.71 in. of air pressure. In connection with this 
point we may draw attention to the fact that the 
mean result of the eight hours’ natural draught 
trial of the boilers of the Royal Sovereign is as high 
as the four hours’ forced draught trials of the first 
and second-class cruisers. As the following will 
show, first-class cruisers have boilers with a total 
heating surface of 25,400 ft., and during the four 
hours’ forced draught trial their engines indicated 
12,400 horse-power, equal to 2.03 ft. of heating 
surface per indicated horse-power. The air pressure 
was .725 in. on the water gauge. In the Royal 
Sovereign the total heating surface was 19,600 ft., 
and the indicated horse-power during the natural 
draught trial, withan air pressure of .39in. water, was 
9640; this is equal to 2.02 ft. of heating surface per 
indicated horse-power. Of course these comparisons 
of heating surface and power developed are partial 
and unsatisfactory, but we can only work with the 
tools we have. To arrive at any just conclusion 
we should discard indicated horse-power and base 
our estimates on water evaporated ; but information 
on that point is, of course, not at our disposal. 
Now the Marine Engines Research Committee of 
the Institution of Mechanical Engineers have shown 
that meters can be satisfactorily used on shipboard 
for measuring feed, it is to be hoped that further 
information on this important matter will be forth- 
coming. 

As an appendix to this article we give, on the 
opposite page, in tabular form some of the particulars 
we have gathered in the course of our inquiry on 
this subject. The Table is not so complete as we 
could wish, but there is great difficulty in gather- 
ing information on these subjects. As a rule con- 
tractors are liberal enough, but the Admiralty 
looks with extreme disfavour on the publication of 
any details concerning the machinery of Her Ma- 
jesty’sships. Why thisshould be we are at a loss to 
understand. It is not from any motive of national 
policy, for foreign countries have no difficulty in 
getting full information ; in fact any contracting firm 
will willingly supply a foreign navy with machinery 
such as that which they have placed in any of 
Her Majesty’s ships. We know the professional 
officers are not averse to publication of technical 
matter, and we can only suppose the desire for 
secrecy is to be attributed to that Parliamentarian 
influence at Whitehall, which, somehow or other, 
appears always to work for ill in matters connected 
with the Navy. 








THE RECENT MOVEMENTS OF 
LABOUR. 

On Tuesday evening last, Mr. J. S. Jeans read 
before the Royal Statistical Society one of those 
thoughtful papers which have helped to build up 
that institution and give it a permanent place in 
our midst. Some seven and a half years ago Mr. 
Jeans dealt with some aspects of the same subject, 
before the same body, but not quite from the same 
standpoint, and not by any means in identical 
terms. The two papers are distinct, each has its 
own peculiar merits and attractions. At that time 
labour questions were not to the front as they now 
are, and the sources of information were fewer and 
less fertile in matters for comparison. Indeed, for 
good or for evil, the Royal Statistical Society itself 
is an evidence of the growth of social and industrial 
questions, and of the changes, shall we say fluctua- 
tions, in public opinion upon many points con- 
nected with labour. Mr. Jeans is one of those who 
has ever approached the subject sympathetically. 
Those who did so ten years ago were few in com- 
parison with the present. The lack of sympathetic 
treatment might have been purely accidental, cer- 
tainly no one will proclaim that it was intentional. 
It was the product of a colder closet-like study of 
political economy, untouched by human sympathy, 
the latter being too often regarded as too sentimental 
a method of treatment before a body of men famed 
for their love of pure statistics. But the treatment 
was usually broad in its outlines, far-reaching in its 
endeavours, and always as full and complete in its 
survey as the limits of the paper would admit. 
Nor can any man pretend to be ‘‘ well up” in the 
labour question who has not carefully studied the 
several aspects of the problem as set forth in 





numerous papers read before the Statistical Society 
during the last fifteen or twenty years. To use 
Mr. Jeans’ own words, they are ‘‘a mine of wealth 
in which rich nuggets of the purest gold would 
reward the diligent searcher for knowledge.” 

Mr. Jeans speaks of the great difficulty of obtain- 
ing reliable facts a few years ago compared with the 
present. Then there was a lack of information, 
now there isa plethora. He finds that the vast 
accumulation of material to select from now to be 
nearly as bad as the deficiency of some years back. 
And so it will be for a time. It is the difficulty 
that gives weight and value to papers such as his, 
in which the materials are sorted, adjusted, com- 
pared, and made to tell their own tale, however in- 
adequate or incomplete. Mr. Jeans thinks, and 
rightly, that the Berlin conference did much to 
place industrial England in the right light, as the 
one country ahead of all others in legislation and 
inspection for the benefit of the workers. Britain 
had made immense progress in this direction. 
Other countries since then could but imitate, 
attempt to approach to our lead, or catch up, as the 
case may be. Surprisingly little has been accom- 
plished since that conference, either in Ger- 
many, France, the Netherlands, or Belgium, 
and, if something has been done, Great Britain 
has not been altogether idle in the same 
path of progress. More has been done outside of 
legislation in all these countries, perhaps as one of 
the indirect results of that conference, but also asa 
result of the freer intercourse of nations, the ad- 
vance of education, and the growing desire that the 
mass of the people shall share in some larger degree 
the augmented wealth of the civilised world. Inthe 
hours of labour, rates of wages, and some other con- 
ditions, there is a greater tendency to equal cundi- 
tions than formerly ; but the extent to which these 
will affect the competitive struggle of the several 
countries is still a matter of conjecture. And here 
Mr. Jeans puts in a plea which deserves to be 
quoted : ‘‘1t would be unwise to assume hastily 
that the length of a day’s work, or any single 
factor, is to alter the relationship hitherto subsist- 
ing in thisregard. It is by no means satisfactorily 
proved that a short day means dear labour, or that 
commodities are higher in price according as the 
labour employed in their production is highly 
remunerated.” 

Mr. Jeans has devoted a considerable portion of 
his paper to agricultural labour, both as regards 
the wages paid, and the efficiency of that labour. 
Agriculture is indeed our greatest industry ; upon 
its prosperity depends to a large extent the well- 
being of the community. To have left it out of 
such a paper may have been a blot, but one cannot 
help wishing that Mr. Jeans had dealt more largely 
with the iron and steel industries, and mining 
operations in this country, upon all which ques- 
tions he is a recognised authority. As it is, the 
two counties selected, Northumberland and 
Cheshire, are somewhat exceptional, both for the 
higher rates of wages paid, and the general con- 
ditions of labour. In none of the purely agricul- 
tural districts are the rates of wages so high, nor 
are there the same avenues to other sources of em- 
ployment. Still it must be admitted that the four 
causes named have seriously hampered the con- 
dition of agriculture in this country during 
the last forty or fifty years, namely, increased 
cost of labour, increase of rates, more limited 
yield of produce, and foreign competition. 
But of those four causes only one directly affects 
labour, namely, the increased cost. The others 
operate to the disadvantage of labour in certain 
ways, by lessening the farmer’s profit on produc- 
tion. Of those causes foreign competition operate 
in other countries as well as in Great Britain, 
though not to the same extent. England is but one 
of nine European countries that have to import 
food products for consumption by their respective 
peoples. As regards this part of the question, the 
cost of transport is dealt with as one of the chief 
problems to be solved. The large increase in the 
rates to some extent increases the value of improv- 
able property, though whether the chief burden 
should fall, as it now falls, upon the occupier, is a 
matter for legislative treatment in the near future. 
The land question does not afford so fair a field for 
statistical treatment as other industries, because it 
is affected in other ways, and is not always a com- 
modity open to free sale or exchange. 

Mr. Jeans is more at home as regards the other 
portions of his paper. The average annual wages 
of miners is shown by him to be much lower than 













































































628 


ENGINEERING. 


[May 20, 1892. 








is popularly supposed. Indeed, one is here inclined 
to ask upon what basis the calculation is made. One 
pound sterling per week is a small average, and espe- 
cially so for the two best organised, and, onthe whole, 
the best paid mining districts in Great Britain, 
namely, Durham and Northumberland. If those 
rates are there the average, a lesser average would 
have to be struck for most of the other great 
mining districts of the country. If the coal hewer 
in the two counties named average 26s. per week, 
and the same worker in Pennsylvania 34s. 1d., it is 
doubtful whether the Pennsylvanian is the better 
off, all things considered. But while the English 
north country miner is 13.4 per cent. below the 
same class of worker in Pennsylvania, he is 
better off by 20 per cent, than the same worker 
in France, 34 per cent. better than in Ger- 
many, and 49 per cent. better than in Belgium. 
The advances in wages in Continental countries 
have greatly exceeded those in Britain in recent 
years, and so also has the proportion raised per 
workman. The rates have increased by 107 per 
cent. and the output by 90 per cent. in about sixty 
years. The figures given are specially for Belgium, 
but Germany and France have increased relatively 
in nearly the same proportions. Here Mr. Jeans 
draws one of his far-seeing conclusions, namely, 
that increased efficiency and increased industrial 
earnings go hand-in-hand. The hours of labour are 
shorter in Britan than in any other country, from 
43 minutes per day in France to 4 hours in Upper 
Silesia. The average number of hours worked at 
the face in Great Britain is given at 74 hours ; in 
France 8 hours 13 minutes, Belgium 9 hours, Ger- 
many from 8 to 10, or 12 hours in certain districts. 
In the United States the average varies from 8} to 
94 hours per day at the face. 

With respect to the comparative efticiency of 
British and foreign labour, Mr. Jeans has not yet 
completed his task. Few men are better qualified 
to deal with the subject, and presently, out of the 
mass of materials that are accumulating, he will be 
able to tell us more accurately where we are. If 
his first table be taken, the British miner only 
increased the output by 3 tons in seven years, the 
American by 65 tons, the Frenchman by 25 tons, 
the Belgian by 17 tons, and the German by 10 tons. 
If the average is put per miner underground, the 
increase by the French miner was 40 tons, and the 
Belgian miner by 25 tons, while the English 
miner’s output fell by 4 tons. The latter is, how- 
ever, qualified by other figures over a series of 
thirty years. But to accurately estimate the rela- 
tive efficiency, a number of things would have to 
be taken into consideration, some of which are not 
available for comparative purposes. Mr. Jeans 
frankly puts all these difticulties before the readers 
of his paper. He also points out the difference 
between the assumed average earnings and the 
actual average earnings in the United States, the 
difference being about 50 per cent., is less actual 
than assumed. In ironstone mining the Cleveland 
miner stands at 4 tons above the highest given, 
but here again comparison is difficult. In the tex- 
tile trades Mr. Jeans shows that there has been a 
general rise in wages and a decrease in working 
hours. The same thing appears to have taken 
place generally in the textile trades in other coun- 
tries, though not to the same extent, except in 
America, where they exceed our advance in actual 
rates, though whether they 1o in the average earn- 
ings is open to question, anc the hours worked are 
longer. As a matter of fact, English workpeople 
work fewer hours than those of the same class in 
other countries, and as a rule their wages are 
higher, but the relative cost of production is not 
proportionately increased. 

In concluding his interesting paper, many par- 
ticulars in which space forbids us to deal with, Mr. 
Jeans refers to the oft-repeated dictum of Lord 
Brassey, that British labour is .-he most effective 
and economical in the world. Mr. Jeans does not 
attempt to dispute this, but he cautions us not to 
be lead astray by it. He is of opinion that other 
nations are creeping up to us in the standard of 
efficiency, in speed, and in cost, and, therefore, 
that we have not the same relative advantage which 
we had thirty or forty years ago. But he does not 
take a despairing view of this change. On the 
contrary the advance of other nations may brin 
advantages to this country, if we are prudent on | 
wise. In any case every such thoughtful contri- 
bution to the labour problem as that of Mr. Jeans, 
is welcome as it will help to remove prejudices, to 
correct errors as to facts and opinions, and supply 





the means for a more rational treatment of all in- 
dustrial questions. Those who deny that we have 
made great progress are woefully ignorant of the 
state of England forty or fifty years ago ; and those 
who think that we have arrived at such a pitch of 
industrial prosperity that workers have nothing to 
complain of, are both wrong in their conclusions. 
The advances made encourage us to go on, but we 
shall be wise if we are content to hasten slowly. 

At the conclusion of the paper an interesting 
discussion took place, in which Sir Charles Dilke, 
Mr. John Burnett, Mr. George Howell, M.P., 
Mr. Tom Mann, Mr. Schloss, Mr. Price Williams, 
C.E., and Mr. Frow took part, each of whom was 
able to deal with the matters referred to more or 
less as an expert having wide knowledge and expe- 
rience. All the speakers concurred in praising the 
paper, but all agreed that the data for comparison 
needed a fuller and more explicit treatment than 
could be given in one evening. 





MODERN AERIAL NAVIGATION. . 

THE military balloon, like the torpedo, may be 
described as a factor of immense possibilities in 
future warfare ; and, perhaps, its terrors are yet 
more disquieting because they are more unknown. 
For this reason the paper, under the above title, 
which Captain J. D. Fullerton, R.E., read before 
the Royal United Service Institution on Friday 
last is worthy of every attention. In his opening 
paragraph the author stated his object was to show 
‘*that the science of aéronautics is based upon 
simple rules and common sense.” That may be very 
true as regards the base, but certainly an enormous 
superstructure containing neither simple rules 
nor common sense has been reared on that founda- 
tion. The paper first dealt with the historical 
part of the subject, dwelling briefly on the various 
ea through which aérial navigation has passed. 

nder the heading of ‘‘Successful Attempts at 
Propelling Balloons” are described the efforts of 
Rufus Porter in 1833, of Jullien in 1850, and 
Giffard’s attempt of 1852. The latter used a 
balloon 44 metres long and 12 metres largest dia- 
meter; giving a content of 2500 cubic metres. The 
lifting power with coal gas was 3968 lb. A 
three-bladed screw driven by a steam engine was 
used, and the machine just managed to hold its own 
against what is described as ‘‘a strong wind.” 
In 1870, Dupuy de Léme constructed a dirigible 
balloon, inflated with pure hydrogen, 36 metres 
long and 14.84 metres largest diameter, the 
contents being 3400 cubic metres. The screw 
was 9 metres in diameter. A speed of 6.4 miles 
per hour is said to have been attained ‘‘on a still 
day.” In1881 the Brothers Tissandier showed a 
small dirigible balloon propelled by asmall electric 
motor, which is said to have attained a speed 
of 10 ft. per second. Later they constructed a 
larger one, inflated with hydrogen, 28 metres long, 
and 9.2 metres largest diameter; the content 
being 1060 c.m. The motor was a Simens dynamo 
worked by a special bichromate battery, and there 
was a two-bladed screw 2.80 metres diameter. The 
highest speed did not exceed 13 ft. per second. 
Ascents were made in 1884-85 by the French mili- 
tary engineers Renaud and Krebs, in a balloon 
50.42 metres long and 8.40 cubic metres dia- 
meter, and having a content of 1864 c.m. 
The screw was 7 metres in diameter. An electric 
motor was used. The total weight was 2 tons, 
made up as follows: Balloon and net, 496 kilos. ; 
car, 452 kilos. ; rudder, 46 kilos. ; screw, 41 kilos, ; 
motor, 98 kilos ; gear, 47 kilos. ; shaft, 30.5 kilos. ; 
battery, 435 kilos. ; passengers, 140 kilos. ; ballast, 
214 kilos. The best speed recorded was 20 ft. 
per second with 57 revolutions. The balloon 
returned to its starting place on several occasions, 
but it could only be used in calms. Only seven 
ascents are recorded for the period of a year. Two 
of these were made on the same day and one was 
rendered abortive because the wind was too strong. 
It would seem from this that there were only five 
days during the year when the weather was sufii- 
ciently calm. Campbell’s air ship is described, but 
this came to grief before anything effective was done. 
It had a vertical screw which fell off upon the occa- 
sion when Professor Hogan made an ascent in 1889. 
The machine drifted out to sea and was never 
heard of again ; what became of the professor is 
not stated. Professor Meyer's aérial bicycle is next 
mentioned. In this machine the operator sits on 
a bicycle attached to ‘‘an envelope something in 
the shape of a cocked hat.” The amount of 





gas in the envelope is not quite sufficient to 
raise the weight, so the rider pushes himself up into 
the air by pressing against the ground with his feet. 
He then works the pedals which wag a broad tail, 
apparently with a sculling motion, and goes ahead 
at the rate of ten miles an hour without undue 
exertion. This is what Professor Meyer says he 
can do, but whether he has done it the author did 
not state. The paper next describes what the 
author looks on as essential to a good war balloon. 
It should be able to carry three or four passengers, 
a supply of explosive shells and a machine gun or 
two. It should travel thirty miles an hour on a still 
day ; and this speed, the author says, would enable 
itto keep up with almost any warship on more than 
half the days of theyear. Captain Fullerton’s pro- 
posed balloon would be spindle-shaped and have 
the heroic proportions of 240 ft. in length and 30 ft. 
in largest diameter. She would have twin screws 
of 18 ft. in diameter. The engines would weigh 
901b. per horse-power with four hours’ coal and 
water, and 20 horse-power gross would be required. 
The steering would be effected by a small screw aft 
mounted on a shaft movable to right or left. The 
total weight would be 5437 lb., which would be made 
up as follows: Envelope jacketandnetting, 10001b. ; 
car, lines, rudder, &c., 600 1b. ; propellers, 200 Ib. ; 
engines, water, fuel, &c., 1800 lb. ; instruments, 
1001b. ; anchor, spare ropes, &c., 15 1b. ; passengers, 
500 lb. ; explosives, ballast, &c., 1087 1b. The 
ballast is to be compressed air, to be taken in 
or let out as required. Whether the operation is 
to be performed by hand or by power is not men- 
tioned, 

The theoretical aspect of aérial navigation is 
dealt with at considerable length in the paper, and 
in his concluding remarks the author emphasises 
the great importance of the military aspect of the 
subject to this country. Captain Fullerton is very 
confident ; he does not deal in ‘‘ifs.” ‘* The suc- 
cess of aérial machines will enormously affect the 
position of the United Kingdom ; in fact, there is 
no country in the world which will be so affected. 
A total change will have to be made in our defensive 
system ; the value of our Navy will be very much 
reduced, and the ‘silver streak,’ of which we hear 
so constantly, will, for all practical purposes, dis- 
appear. An aérial navy of the very first class will 
be absolutely necessary if we are to maintain our 
position as one of the leading powers of the 
world.” Mr. Maxim, who we all know is engaged 
in devising an aérial ship of war, is a little 
less positive, although no less magnificent in his 
claims. He begins with an ‘‘If.” ‘If I can rise 
from the coast of France, sail through the air 
across the Channel, and drop half a ton of nitro- 
glycerine upon an English city, I can revolutionise 
the world. I believe I can do it if I live long 
enough. If I die some one will come after me who 
will be successful if I fail... . I can do it as 
sure as fate. I have spent 45,000 dols. already 
upon it, and I did not enter upon the work until I 
was convinced that the idea was practical.” 

The lighthearted manner in which Mr. Maxim 
speaks of waging war single-handed on the British 
Empire is somewhat disconcerting ; and the power 
for destruction he proposes to put within reach of 
a single individual opens up speculations the reverse 
of comforting. When the last Anarchist has 
dropped, from the last Maxim aéroplane, the last 
half-ton of nitro-glycerine on the head of the only 
other remaining inhabitant of this globe—from 
whom he will naturally differ on the land question 
—then nature will be free to evolve from the 
anthropomorphous apes, cr even remoter sources, 
anew and more perfect race, free from our pre- 
sent blemishes, so that there will be no longer need 
for the corrective influences of Anarchists, nitro- 
glycerine, and Maxim aéroplanes. 








SECONDARY BATTERIES. 

WHEN a lead-peroxide cell is discharged, sul- 
phate of lead is the ultimate product on both 
plates, and when it is charged again this lead sul- 
phate is oxidated on one plate and reduced on the 
other. This fact was published in 1882 by Dr. J. 
H. Gladstone and the late Mr. Tribe in Nature. 
Taken by itself, however, it does not explain how 
it is that during charge the potential difference of 
a cell will rise rapidly from 2.1 volts to 2.13 volts, 
then slowly to 2.2 volts, and afterwards rapidly 
to 2.4 volts, or even higher. Upon disconnection 
of the charging current the potential difference drops 
suddenly to about 2.1 volts, and then on discharge 
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falls rapidly to 1.95 volts, The main part of the Percentage of Electromotive Force jected as not standing the heat test. Both repre- 
discharge takes place between 1.95 and 1.9 volts, — 1.887 sented the first importation from a foreign factory, 
and if it be continued beyond the latter point the 95 1/898 all subsequent importations from which were 
potential difference rapidly falls to 1.6 volt, the 11.5 1.915 found to be satisfactory. Some of the samples of 
gradient below 1.8 volt being very steep. Last 16,2 1.943 gelatine dynamite formed part of the cargo of a 
week, and again yesterday, Dr. Gladstone showed 21.7 1.978 vessel which had sunk near Liverpool. When re- 
the Institution of Electrical Engineers that the = Fy covered they were very wet, and after drying the 
variations in the strength of the sulphuric acid are 43.0 2.170 parchment paper was encrusted with sea salt, yet 


the main causes of the variations in the electro- 
motive force. Starting with a properly formed cell 
which has been discharged, there are two leaden 
supports ; on one of these is a mixture of lead sul- 
phate (PbSQ,) with more or less lead peroxide 
(PbO); on the other is also a mixture of lead 
sulphate with more or less of spongy metallic 
lead. Each of these mixtures is a porous 
layer. The act of charging converts the lead sul- 
phate on one plate into PbO., and on the other 
into spongy lead. In the operation there is an 
abundant formation of sulphuric acid in the pores 
of each plate, while an equivalent amount of water 
disappears. In addition to this chemical effect 
sulphuric acid is, by electrolytic action, heaped up 
against the positive (peroxide) plate, and with- 
drawn from the neighbourhood of the negative 
(spongy lead) plate. The increase of acid strength 
around the positive plate was proved experi- 
mentally by the author, while it is matter of com- 
mon knowledge that the density of all the liquid 
in a cell rises during charge. 

When a cell is fully charged and left to stand the 
strength of the acid commences to equalise itself 
through the liquid. This is brought about by 
three causes—diffusion, local action, and reduction 
by H,0,. These actions occur at the positive plate, 
where the acid in the pores works out, at first rapidly 
and then more slowly. Atthe same time energetic 
local action is set up between the Pb Os; and its 
supporting lead frame, with the formation of sul- 
phate of lead, and the consequent absorption of 
sulphuric acid from the liquid. The tamporary 
evolution of oxygen gas from a well-charged plate 
has been attributed to the reaction of hydrogen 
dioxide on peroxide of lead. At the negative plate 
equalisation of acid strength takes place by dif- 
fusion, and also by a direct slow chemical action of 
the sulphuric acid on the lead, producing lead sul- 
phate and hydrogen gas. This latter gas being 
formed in the pores of the spongy lead, chokes 
them and hinders the diffusion of the acid, render- 
ing it very slow. 

During the discharge of a cell all the causes just 
enumerated as tending to produce equalisation of 
acid strength, continue in operation, and to them is 
superadded the ordinary discharge reaction of the 
cell. At the positive plate the lead peroxide, with 
sulphuric acid existing in its pores (PbO, + Hs 
SO,), becomes sulphate of lead and water (PbSO, 
+H,0). At the negative plate spongy lead with 
sulphuric acid in its pores (Pb+Hs3S0O,) also 
becomes sulphate of lead and water (Pb SO, +H,0). 
Further, by electrolytic action sulphuric acid is 
transferred from the PbOs to the Pb plate. The 
excess of acid originally about the PbO, plate 
rapidly disappears by these various agencies, and 
the acid on both plates is reduced pretty nearly to 
the same strength as that of the intermediate 
liquid. After this there is a gradual with- 
drawal of acid from the liquid in the pores, 
more or less compensated by diffusion inwards from 
the intermediate liquid. This brings about the 
reduction in the strength of the whole acid, which 
is well known to take place during discharge. The 
strength of the acid in the pores will be determined 
by the relative values of the rate of withdrawal and 
the rate of diffusion. But while the rate of with- 
drawal continues constant for a given current dis- 
charge, the rate of diffusion rapidly diminishes. 
The rate of weakening of the acid is, therefore, a 
constantly increasing one, and may finally become 
80 rapid that the acid strength of the liquid against 
the working surfaces of the plates is very low, or 
almost nil. 

It being shown that the strength of the acid 
against the plates of secondary battery is constantly 
varying during charge, repose, and discharge, the 
authors of the paper, from which we have quoted, 
set themselves to prove experimentally that a 
change of electromotive force is produced by a 
change in the strength of the acid. Taking a pair 
of fully formed and carefully washed plates they 
were placed in a series of solutions of gradually 
increasing strength of acid, and left in each for 
fifteen minutes. The acid strengths and electro- 
motive force are given by the following Table : 





In a second set of experiments the Pb plate 
was kept in acid of 14.0 per cent. strength, while 
the acid around the positive plate was varied from 
6.5 to 81 per cent. ‘The result confirmed those of 
the first set of experiments, but it was shown that 
the electromotive force depends on the strength of 
the acid at both electrodes. Several other series of 
experiments were made in different ways, but all 
confirming the opinion that change in acid density 
was accompanied by a change of electromotive 
force. 

We have not space to follow Messrs. Gladstone 
and Hibbert through the vast amount of confir- 
matory evidencethey adduced from their own experi- 
ments, and from the records of the researches of 
others, in support of their hypothesis. We may, 
however, notice one point. Applying Lord Kelvin’s 
law as to the relation between the electromotive 
force of a cell, and the thermal value of the 
chemical actions contributing to it, they find that 
the voltage of a PbO. —Pb cell, in which there was 
nothing but pure H,So,, would be 2.627; by 
experiment they made it 2.607 volts. With pure 
water in the cell the result is, by calculation, 1.35 
volts ; by experiment, 1.36 volts. In charging an 
accumulator the current has, as already shown, 
to do extra work in concentrating H»,SO, at the 
PbO; plate, and the energy equivalent to that 
work must be obtained from an increased potential 
difference. This explains how it is that potential 
difference is so much greater during charge than 
during discharge. For a dyad gramme equivalent 
of H,SO,, concentrated from a 10 per cent. solu- 
tion to 100 per cent., about 17,000 calories will be 
needed, equal to .37 volt. The calculated charging 
electromotive force must, therefore, be at least 
2.3 volts. 

The lesson to be learned from the paper is the 
desirability of promoting diffusion in the liquid of 
the cell, so as to keep the whole of the same 
density. At present the heavy acid slides down 
the PbO; plate and accumulates at the bottom. 
This leads to differences of current density in dif- 
ferent parts of the plate, and will also give rise to 
potential differences on each of the plates, and thus 
produce local action and the formation of lead 
sulphate. It would not be a difficult matter to 
effect such diffusion, and the experiment would 
be one of considerable interest. 





EXPLOSIVES. 

THE report by Major Marindin, in accordance 
with the Explosives Act of 1875, indicates that there 
is no lack of new competitors, twelve new com- 
pounds having been authorised in 1891 ; two others 
have, also, been passed and factories are in pro- 
cess of erection for their manufacture. But none of 
the new explosives exhibit any striking new depar- 
ture, being mostly modifications or slight varia- 
tions on previously existing explosives. It is 
pointed out, indeed, that the great majority of 
smokeless or quasi-smokeless powders—or as the 
Germans put it ‘‘rauchlos” and ‘‘ rauch schwack” 
powders—may be classed under two heads—those 
consisting essentially of nitro-cellulose, and those 
in which nitro-glycerine also forms a part. Of smoke- 
less powders an increasing number are being com- 
pounded, doubtless in view of the anticipation that 
such will, in the near future, supersede gunpowder 
for guns of all calibre, as well as small arms. One 
feature may be noted in connection with the com- 
pounds examined for authorisation during the 
year. In all preceding years samples of dynamite 
submitted to Dr. Dupré exceeded those of any 
other single explosive. Last -year, for the first 
time, they fell below the number of samples of 
gelatine dynamite examined. In other words, 
while eleven years ago dynamite samples numbered 
two-thirds of the total, they amounted last year to 
only one-seventh of the number. Two samples of 
blasting gelatine, out of thirteen, had to be 
rejected, both coming from abroad. The manu- 
facture of gelatine dynamite, according to Dr. 
Dupré’s report, has now reached a high degree of 
perfection. Two only out of 68 samples were re- 





the explosives had not suffered in any way. 
Again, one sample of gun-cotton was in the bed of 
a river for 16 years, and another buried in the earth 
for 19} years, but the material did not show the 
least deterioration. This, as the analyst remarks, 
although not unprecedented, is interesting as tend- 
ing to confirm most strongly the conclusion that 
well-made gun-cotton is an extremely stable com- 
pound. 

The total number of factories is now 125, a net 
increase of two on the year. Altogether 93 fac- 
tories have been licensed since the Act came into 
force, four having been licensed last year. During 
the year 254 visits have been made to these by 
inspectors, and it is satisfactory to read that the high 
standard of excellence is fully maintained, while 
the relation between inspectors, employers, and 
employed continues satisfactory. Prosecutions were 
of a minor character. There were 55 accidents in 
manufacture, causing one death and injuring 23 
persons, but the total number of accidents which 
came under the cognisance of the department was 
144, involving 39 deaths and 130 injuries. A very 
large proportion of these, however, were accidents 
with explosives to which the provisions of the Act 
do not apply. The number injured is above the 
average, but the deaths are fewer than in previous 
years. It is significant that few accidents have 
been caused by the newer explosive compounds, 
and that in the case of gunpowder carelessness and 
foolhardiness are frequently to blame. As regards 
toy firework factories, one license has been granted 
during the year, but three have ceased to exist. It 
has been decided to get special returns as to these 
factories from local authorities this year. There 
are 372 magazines in the country, and 401 visits of 
inspection have been made during the year. 

The amount of foreign dynamite imported again 
shows an extraordinary decrease from that imported 
in previous years, being only 185,200 Ib., as against 
an average of over 1,000,000 lb. a year. This 
marked decrease is doubtless, as last year, in part 
to be accounted for by an increase in the amount 
of the gelatinousforms of nitro-compoundsimported, 
and this corresponds with the increased favour 
shown by consumers to these forms, not only in 
this country but abroad. The amount of these 
was 478,650 lb., as against 452,002 lb. in 1890. 
But it should be noted that the total amount of all 
sorts of nitro-glycerine compounds, imported for 
blasting purposes, did not amount to quite 
700,000 1b., as against 1,325,950 lb. in 1889 and 
900,000 lb. in 1890. A considerable amount of 
imported explosive is not really for home consump- 
tion, but is simply brought into this country for 
re-shipment abroad. 





NOTES. 
Uses or Resin. 

THERE are many useful purposes to which resin 
can be applied outside of those of general practice. 
As anon-conductor of heat it is used in the protec- 
tion of water pipes, particularly in crossing bridges 
where the pipe is laid in the middle of a long box 
and the whole filled with melted resin. Resin is 
also used in supporting basement floors in machine 
shops, which may be laid over some dry material, 
as spent moulding sand, which is carefully levelled 
off, and the planking laid upon temporary sup- 
ports separating it about 2in. above the sand. 
Numerous holes, about 2 in. in diameter, being 
bored through these planks, melted resin is forced 
through them by means of funnels until the whole 
space is solidly filled, and then the upper flooring 
is laid upon these planks. In case the floor is sub- 
jected to shocks sufficient to break the resin it 
rapidly joins together again in much the same 
manner as the relegation of ice. Resin is also 
used to fgsm waterproof paper for use in butchers’ 
shops, fish‘niarkets, and also for building purposes, 
and strange to say this improvement reduces the 
cost of the paper. All methods of applying resin 
in solution after the paper is finished adds heavily 
to its cost and also renders it very brittle ; but if 
the resin is dissolved in potash and mixed with 
the pulp in the beating engine, and this alkali 
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afterwards treated with alum, it becomes neutralised 
and washed away, leaving the finely diffused resin 
throughout the whole mass. It is also used for 
protecting the coarser manufactured products, such 
as agricultural implements, against rust by mixing 
it in a solution with benzine. This is applied as a 
varnish, and the benzine rapidly dries away leaving 
a coat which protects the material until it goes to 
the severe service of actual use. 


Tue InstpE Surrace or Fire Hose. 

Mr. J. R. Freeman, C.E., of Boston, U.S.A., in 
the course of some experiments upon the delivery 
of rubber-lined fire hose, found that there was a 
great difference in the coefficient of friction of dif- 
ferent kinds of hose having apparently the same 
interior surface. Suspecting, however, that the 
surface was changed by the effect of the water 
pressure, he filled short lengths of hose with liquid 
plaster-of-paris, and connected it with the city 
water supply, subjecting the whole to a pressure of 
about 75 lb. per square inch, which was continued 
until the plaster had become thoroughly hardened. 
The hose was then cut open and the plaster cast 
showed the interior of the hose under the condi- 
tion of pressure, revealing wide differences between 
the various kinds of hose owing to the character 
of the rubber and also the interior of the fabric to 
which it was applied. The method of weaving 
some of the fabrics was such that in order to pre- 
servea smooth and symmetrical outside surface there 
was & corresponding roughness on the inner side, 
and as a result of the information derived from 
these casts, some of the hose manufacturers modified 
their methods of manufacture in such a way as to 
obviate the defect. 


Sratistics oF RatLway ACCIDENTS. 

According to the official report for 1891, the num- 
ber of persons killed on British railways was 1247, 
but of these only 111 were passengers, and of these, 
again, but five lost their lives by accidents to 
trains, rolling stock, or permanent way. Death 
was due, in the other cases, to falling between 
carriages and platforms, falling out of carriages in 
motion, crossing the metals, and other such causes 
to which the acts or omissions of the victims largely 
contributed. Of the 1136 railway servants who 
met their deaths, 537 were killed, whilst coupling 
or uncoupling vehicles, falling off engines and 
wagons, and by various operations incidental to 
shunting, and only 12 met their deaths by acci- 
dents to trains. Amongst the deaths are included 
those of 306 trespassers and 87 suicides. So faras 
passengers are concerned, the results are very 
creditable to the railway companies, and even in 
the case of railway servants only those engaged in 
shunting seem to have hazardous employment. The 
number of persons wounded was 11,500, but of 
these 1299 may be attributed to shunting opera- 
tions. Valuable comments are made in connection 
with the various accidents, details of which are 
appended to the returns. The prohibition of the 
use of the continuous brake when entering ter- 
minal stations, except in emergencies, is again 
urged. Some of the companies have agreed to 
this ; others give instructions that the trains must 
only run at hand-brake speed. This latter, how- 
ever, gives too much latitude to the driver. 
Several other suggestions are made which it is 
hoped the railway companies will consider. The 
continuous brake is again commended for obviating 
several accidents, although in two cases the use of 
washers of unsuitable material caused the brake to 
fail, and involved risks of serious accidents. 


Proressor Aveust W. Hormann. 

Professor Hofmann is well known to the English 
scientific world, having spent many of his best 
years in London. He was born at Giessen in 1818, 
and educated at the University of that town. After 
taking his Ph.D. degree, he ente”ed the laboratory 
of Professor Liebig. It was at the recommendation 
of this distinguished chemist that he was appointed 
in 1848 superintendent of the Royal College of 
Chemistry in London, which institution was merged 
in 1853 into the Royal School of Mines as its 
chemical department. In 1851 the Royal Society 
showed its appreciation of his services by electing 
him a Fellow, and again in 1854 by awarding him a 
Royal Medal for his ‘‘Memoirs on the Molecular 
Constitution of the Organic Bases.” These re- 
searches had a great commercial value, having led 
up to the discovery of the aniline dyes in coal-tar 
products. In 1855, he was appointed Warden of 
the Royal Mint, a post once held by Sir Isaac 





Newton. In 1864 Professor Hofmann left Eng- 
land for his native country, having accepted the 
chair of chemistry at the University of Bonn. The 
following year he removed to Berlin where he spent 
the remaining years of his life as Professor of 
Chemistry at the University. On Thursday, 5th 
inst, he lectured there as usual ; and it was in the 
evening while at supper with his family that he had 
the attack of apoplexy which proved fatal. His 
funeral took place on Monday, the 9th inst., and 
was in every way worthy a prince of science. It 
was attended by the Minister of Education and 
numerous Officials of his staff, the Court Chamber- 
lain representing the Empress Frederick, the 
members of the Berlin Academy, and the professors 
and students of the university. Professor Hof- 
mann spoke and wrote English with ease and 
elegance. His work, ‘‘ The Introduction to Modern 
Chemistry” was written in English, and he fre- 
quently contributed papers to the Transactions of 
the Royal Society as well as to the Journal of the 
Chemical Society. On the death of Liebig he 
accepted the direction of the ‘‘ Annalen der Chemie.” 
The name of Professor Hofmann is familiar to all 
students of chemical science, as they owe to him 
numerous ingenious pieces of apparatus, especially 
for the study of gas analysis. 





THE ROYAL SOCIETY. 

Accogpine to the usual practice of the Royal 
Society, fifteen candidates have been selected by the 
Council for election into that body at the meeting to 
be held on June 2nd. Among these, we notice the 
following five : 

Lieutenant-Colonel Robert Young Armstrong, who 
for five years (1870-1875) was instructor in submarine 
mining, and who from 1884 has held the post of In- 
spector of Submarine Defences of our Military Posts 
and Coaling Stations. We owe to him, in large 
measure, the improved condition of our equipment in 
torpedo warfare ; 

Clement Le Neve Foster, D.Sc. ; Lond., Professor 
of Mining in the Royal College of Science and also 
Her Majesty’s Inspector of Mines. 

John Ambrose Fleming, D.Sc., Lond. who holds 
with distinction the chair of electrical engineering in 
University College, London. He is the author of 
‘*The Alternate Current Transformer in Theory and 
Practice,” and of many papers published in the Pro- 
ceedings of the Royal Society, the Institute of Elec- 
trical Engineers, and the Physical Society. Dr. 
Fleming gave a course of lectures at the Royal Insti- 
tution on the induction coil and transformers, as well 
asa much-appreciated Friday evening discourse on the 
remarkable experiments of Professor Elihu Thomson 
on the phenomena of electro-magnetic repulsion. 

Joseph Larmor, M.A., D.Sc., Lond. , Senior Wrangler 
in 1880, and who holds to-day a high position in the 
mathematical world. He is a Fellow of St. John’s, 
Cambridge, and Examiner in mathematics at the 
University of London. He has published papers in 
various mathematical monthlies of Cambridge and 
London on subjects in pure and applied mathematics, 
besides others on electro-magnetics. 

John Joly, M.A., Professor of Civil Engineering in 
the University of Dublin, and distinguished for his 
researches on the specific heats of minerals and on 
other problems connected with calorimetry. 

Of the fifteen selected candidates, it is remarkable 
that five of them are graduates of the University of 
London. It might be well if this fact were borne in 
miud by the members of the new Royal Commis- 
sion on a Teaching University for London, as well 
as by those who feel disposed to disparage the Institu- 
tion in Burlington Gardens, Itiscertainly an eloquent 
though unintentional tribute paid to the scholarship 
required by the University for its higher degrees, as 
well as to the eminent distinction achieved in science 
by many of its graduates. 








ELECTRIC RAILWAYS IN LONDON. 

THERE are at present before Parliament, awaiting ex- 
amination, no less than six Bills for the purpose of extend- 
ing existing, or constructing new, electric railways in 
the metropolis. In the ordinary course each of these 
schemes would have been remitted for consideration to a 
Select Committee of either House, but Parliament has 
taken a new departure this session by appointing a joint 
Committee of Lords, and Commons to consider the 

eneral and broad question of whether any more electric 
a cable) lines, should be allowed or not. This Committee 
is composed of Mr. Stansfeld (chairman), the Karl of 
Lauderdale, the Earl of Strafford, Viscount Barrington, 
Mr. J. 8S. Gathorne-Hardy, Mr. Whitmore, Lord Thring, 
Lord Kelvin, Mr. Storey-Maskelyne, and Mr. T. H. 
Bolton. The instruction to the Committee wasto ‘‘con- 
sider the best method of dealing with the electric and 
cable railway schemes proposed to be sanctioned within 
the limits of the metropolis by Bills introduced, or to be 
introduced, in the present session, and to report their 
opinion as to whether underground railways worked by 





electricity or cable traction are calculated to afford suffi- 
cient accommodation for the present and probable future 
traffic; as to whether any and which of the present schemes 
propose satisfactory lines of route ; as to the terms under 
which the subsoil should be appropriated ; whether any, 
and, if any, what scheme should not be proceeded with 
during the présent session.” The Committee have com- 
menced their inquiry, and at the first sitting 

Mr. Gabriel Goldney, the City Remembrancer, described 
the projects referred to. The Central London Railway 
Bill proposed, he said, certain extensions of the railway 
sanctioned last year to run from Shepherd’s Bush to 
Cornhill. It was now proposed to extend that line to the 
Great Eastern Station, and to make a large central 
station near the Mansion House. The Waterloo and 
City Railway Bill proposed a line from Waterloo Station 
under the Thames to the Mansion House. A third Bill 
was to extend the existing City and South London Rail- 
way from the monument to Moorgate-street and on to 
Islington, and a fourth proposed a north and south, 
Great Northern and City railway, a peculiarity of which 
would be that it would be constructed with tubes large 
enough to admit of the working of ordinary rolling 
stock. The other two schemes were railways from 
Hampstead to Charing Cross, and from Baker-street 
to Waterloo Station. Only the four first named 
affected the City proper, and Mr. Goldney stated that 
the Corporation had very carefully considered the dif- 
ferent routes suggested, upon which they had had 
reports from their engineers, and generally speaking, the 
regarded the routes as convenient. If, he further said, 
the electric railways were to be treated simply as affording 
akind of omnibus accommodation, these schemes were 
well adapted for the purpose; but it was desirable that 
no portion of the tunnels should be less than 10 ft. 
below the undisturbed surface of the London clay, and 
the Corporation also thought that no portion of the public 
way should be appropriated by the railways without some 
compensating advantages being given to the public in the 
way of convenient stations and other accommodation. It 
was also important that the liability of the company for 
injury to property through vibration or other causes 
should be made clear. The Central London Bill proposed 
to construct a large central underground station absorb- 
ing all the space between the Mansion House, the Bank, 
and the Royal Exchange, with subways for foot-passengers 
not using the railway. A long special report had been 
—- to the Corporation on this project, and they 

eemed it well worthy of consideration. But it was a 
gigantic scheme, and could only be carried out at great 
expense, and at prolonged inconvenience to the public, as 
the streets pot have to be blocked, and great quantities 
of material would have to be carted from and to the 
works. All the proposed routes appeared to be fairly 
good, and he had no alternative routes to suggest. 

Mr. J. H. Greathead, stated that he was joint engi- 
neer for all these schemes, and he expressed his 
opinion that electricity would be capable of dealing with 
the expected traffic. All the lines were intended to be 
omnibus railways, except the Great Northern and Cit: 
line, but they were not designed to form junctions wit 
existing railways or to receive through trains from other 
lines. It was, however, desirable to have uniformity of 
gauge and diameter where convenient, in the event of 
future junctions being required ; but it was not desirable 
that they should be made capable of taking existing 
ordinary rolling stock. The Great Northern and City 
would take trains through from the main line, although, 
like all the others, it was to be operated by electricity. 
The objection to making them available for ordinary roll- 
ing stock was that the construction of so large a bore 
would involve much greater expense without any corre- 
a advantages; but in the case of the Great 

orthern and City line, as that would be only 2} miles in 
length, the cost would not be so very great. These lines 
formed a set of railways for dealing with the internal 
traftic of London, and with the exception of the Hamp- 
stead and Charing Cross line the electric power would be 
capable of running trains to seat 336 passengers. The 
trains could be run, if necessary, every three minutes. He 
calculated that with even a five minutes’ service the 
Waterloo and City line would be able to carry 15,500,000 
people a year, or with a three minutes’ service 26,000,000 
passengers—and that was assuming that each train would 
be only one-third filled. And they would be able to take 

assengers’ ordinary luggage, also, if necessary. The 
Saastee of the Great Northern and City tubes would 
be 16 ft., but on the other lines the diameter would 
be only 114 ft., and the outside breadth of each carriage 
about 9 ft. Dealing next with the routes selected Mr. 
Greathead explained that the Waterloo and City line 
would run under the Thames to the west of Blackfriars 
Bridge, emerging near the Mansion House, and the 
estimated cost was 500,000/. It would be 14 miles long, 
and the journey would occupy 34 minutes. The Baker- 
street to Waterloo line was to run from the Metropolitan 
Station, eastward of Regent’s Park, down (under) Port- 
land-place to Oxford Circus, where there would be an 
exchange station with the Central London, and so 
under Regent-street, Piccadilly, the Haymarket, Charing 
Cross, Northumberland-avenue, and under the Thames. 
This line would be three miles long and would cost about 
one million. The journey would occupy 12 minutes. The 
Hampstead line would cost a million and a quarter, and 
would be 44 miles long, passing through Camden Town and 
St. Pancras to Charing Cross. (This line was to be worked 
by cable traction.) The South London line was to be ex- 
tended to the Angel at Islington, at an estimated cost of 
about three-quarters of a million, and the Central London 
was to be carried on to Liverpool-street, a length of about 
three-quarters of a mile, ata cost of 150,000/. Finally, 
the Great Northern and City line would commence by a 
junction with the Great Northern Railway at Drayton 
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Park, and run to Finsbury Pavement. The cost of that 
line was put at 1,200,000/. In his further evidence Mr. 
Greathead said the nuisance of carting material would be 
slight compared with the permanent advantage of the 
mes to the public, and he mentioned that all the 
railways would provide their own ventilation, inasmuch 
as, being in separate tunnels, the trains would drive foul 
air out and draw fresh air in as they entered and left the 
stations. He admitted that if they could pass under 
buildings as economically as under streets it would be 
well in some cases to do so, as they could thus improve 
the curves, but that would not affect the gradients, as the 
lines would be deep enough to be independent of the 
surface gradients, 

At asubsequent sitting Mr. Greathead stated that the 
difference in cost between a 16-ft. tunnel and one large 
enough to receive ordinary rolling stock would be 100,000. 
a mile for construction alone, exclusive of the increase 
of stations, and considerations involved in running under 
streets. In no case except that of the Great Northern, 
where the level was more favourable than that of the 
other lines, would it be possible to make junctions with 
the existing underground railways. General Hutchinson, 
Board of Trade inspector, expressed the belief that the 
motive power proposed would be sufficient for the con- 
templated trattic, and said these proposed lines were 
better in some respects than the existing electric railway, 
having a gradient of 1 in 24as against 1in 14. In regard to 
the sub-river lines he advised that thereshould be two skins 
to each tunnel, so that if one should be broken by a pass- 
ing train the water would still be excluded. The Waterloo 
and City line would be 30 ft. below the bed of the Thames, 
whereas the South London and City line was ae: 18 ft. 
below. Mr. Binnie, chief engineer to the County 
Council, also gave evidence generally in favour of the 
Bills. After a discussion the Committee decided to 
examine only one scientific witness as to the sufficiency 
of electricity asa motive power. 





THE BIRMINGHAM WATER SUPPLY BILL. 

Tue Parliamentary inquiry into the scheme to enable 
Birmingham to go to certain parts of Wales for a fresh 
water supply (see ante, 444 and 473) was resumed after the 
Easter Vision by the Hybrid Committee of the House 
of Commons, and after several further sittings was con- 
cluded on Tuesday last, the preamble of the Bill having 
been passed on the previous Friday. The concluding 
part of the proceedings were largely concerned with the 
rights and needs of various landowners, farmers, and 
other persons pr as they alleged, to suffer from the 
appropriation of Welsh watersheds by Birningham, and 
also with the opposition of property owners and others in 
Birmingham who objected to or feared additions to rates 
and charges resulting from the scheme. There was like- 
wise some scientific evidence in opposition. Professor 
Edward Hull, F.R.S. and F.G.S., who gave evidence 
as a specialist and an authority on water supplies, 
stated that many years ago he assisted Mr. Thomas 
Hawkesley, C.E., in laying out the wells for the supply 
of Birmingham ; also that he was chairman of the Com- 
mittee appointed in 1874 by the British Association to 
report upon the sources of underground supply, and that 
that Committee had issued about 16 or 17 annual reports 
up to the present time. Having also been engaged 
for several years, while on the Government Geo- 
logical Survey of Great Britain, in surveying 
the districts adjoining the coalfields of South Stafford- 
shire, he was prepared to maintain that within a few 
miles of Birmingham there were abundant supplies of ex- 
cellent underground water which could be utilised in addi- 
tion to the already existing supplies. The track between 
the Sutton Coldfield and the boundary of the South Staf- 
fordshire coalfield on the west, and ranging northwards 
for several miles, would give an area of 20 to 25 square 
miles of new redsandstone. Thesouthern limit of the tract 
would extend to within a mile or so of the King’s Vale 
pumping station, and the quantity of water to be obtained 
from that area might be taken as from 5,000,000 to 
6,000,000 gallons per day. The district of Cannock 
Chase, between Cannock and Stafford, was also capable 
of yielding large quantities of good water. The area was 
about 35 square miles, and there ought to be a supply of 
from 10,000,000 to 12,000,000 gallons a day available. 
East of Birmingham, too, the Over Whitacre district had 
an area of about 30 square miles, which was to a large 
extent water-bearing, and which supplied Coventry and 
Tamworth with water. Two pumping stations capable 
of supplying from 2 to 3 million gallons a day each might 
be established on carefully selected sites. South and west 
of Birmingham, again, there was a very large tract lyin 
between the valley of the Severn and the western an 
northern borders of the coalfield, which was one of the 
most important water-bearing districts of central Eng- 
land. The area might be put at 100 square miles, and 
the total quantity of underground water in that area 
would amount to 40,000,000 gallons a day, of which 
Stourbridge, Wolverhampton, and some other large towns 
might take in the future one-half, leaving 20 million 
gallons available. From all these districts they might 
therefore consider there was an available supply of about 
44 million gallons a day for Birmingham. Professor Hull 
admitted that Birmingham was admirably situated in 
regard to its water supply, but denied that 1t was coming 
to the end of its resources. 

Mr. Reuben Smallman, a mining engineer, with forty 
rae experience in the coalfields of South Staffordshire, 

erbyshire, and other counties, explained that in sink- 
ing a shaft at Exhall Colliery, near Coventry, he came, 
at a depth of 106 ft., upon sandstone which yielded 
1440 gallons of water a minute; and at a depth of 
from 220 ft. to 320 ft., he came to three layers of sand- 
stone which together yielded 1500 gallons a minute. 





That would represent 2,000,000 a a day, and that 
went on the whole of the time while the shaft was being 
sunk. The water was good and soft. He had proved 
the water-bearing rocks all along the line of the Warwick- 
shire coalfields and found an ample supply of good water. 
He had not examined all the wells round Birmingham, 
but from what he had learned the sandstone was not 
exhausted. The total sandstone area in the whole dis- 
trict was 200 square miles, and the total capacity 
was 80,000,000 gallons a day. He calculated that Bir- 
mingham was pumping 104 million gallons a day, 
and the South Sta ordshire Compan 7,000,000 
gallons, private wells drew 34 millions, Wol- 
verhampton 34 million gallons, and other places 24 
million gallons, making a total of 27,000,000 gallons ; and 
the surplus would be 53,000,000 gallons a day for the 
supply of the district. Mr. F. North, a civil and mining 
engineer and F.G.S., gave somewhat similar evidence 
as to the resources available to Birmingham outside this 
scheme. : 

Mr. William Mathews, who has been water engi- 
neer to the Corporation of Southampton for the past 
“— years, informed the Committee that during the 
whole of that period a duplicate system of water supply 
had been in use in that town. Since 1883 the secondary 
system, which supplied the water for sanitary purposes, 
had been largely increased, and for that system there 
were about seven miles of mains in use. The daily 
average supply for domestic purposes was 2} million 
gallons a day, and for sanitary purposes from 50,000 
a day in winter and 200,000 per day in summer. 
Deacon’s meters had been adopted since 1884, and 
in his view they might be adopted in Birmingham 
with great advantage in economy of water. Mr. Mathews 
added that from his experience of underground water 
and as the result of observations at Aston, Digbeth, an 
the vicinity, he should say it was utterly impossible that 
the limit of water to be obtained in that neighbourhood 
had been anything like reached yet. For the purpose of 
a dual supply from Birmingham he thought that an addi- 
tional length of 250 miles of mains and branches would 
be sufficient, and the cost of those would not exceed 
250,000/. 

On the termination of the general evidence two wit- 
nesses were examined who had been called by the Com- 
mittee, viz., Sir Hussey Vivian, M.P., and Mr. Thos. 
Ellis, M.P., both Welsh members. They were in fact 
the representatives of a meeting of Welsh members 
held at Westminster last week, at which it was 
resolved that the areas and gathering grounds of Wales 
available for pure water supply ought not to be appro- 
priated until the whole question of supply had been con- 
sidered by the Royal Commission. This was the main 
effect of the evidence of these two members, and they 
insisted that the wants of the people in the neighbour- 
hood of the Welsh gathering grounds ought first to be 
considered, and that the appropriation of the water should 
be made only on a broad and general principle to provide 
for the needs of increasing populations for many years to 
come. Inthe end the Committee passed the Bil, with 
certain new clauses in the interest of owners of property 
in the water shed, and for the preservation of the purity 
of the water. 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical,Society heldion May 13, 
1892, Dr. E. Atkinson, treasurer, in the chair, Mr. 
Gerrans was elected a member of the Society. 

Mr. R. Inwards read a paper on “* An Instrument for 
Drawing Parabolas.” It was designed for drawing 
curves of short focus such as are required for reflectors 
and for diagrams of the paths of comets and projectiles. 
Its construction is based on the fundamental property 
that every point on the curve is equidistant from the 
focus and directrix. In the diagram below, AB is a 
slot representing the directrix, and F G H I a rhombus 
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jointed at the corners and pivoted at F, whilst C D indi- 
cates a bar capable of sliding through guides at H and I. 
Arod LE is coupled to G by a bar GM such that the 
lengths LM, ME, and M G are equal. As L andG 
slide along A B the point E describes a parabola whose 
latus rectum depends on the distance of F from AB. In 
the instrument F is carried by a slotted arm so that its 
position is adjustable. GE is always perpendicular to 
A Band equal to EF. Professor Boys inquired whether 
the instrument could be modified to draw any conic 
section by arranging that the ratio of EF to EG, 
instead of being unity, might be greater or less than 
unity. 

—_— Perry said an instrument for drawing curves 
represented by the equation y=x" was greatly needed for 
engineering work. 

Mr. F. H. Nalder exhibited and described ‘‘ Some Elec- 
trical Instruments.” The first shown was a ballistic 

alvanometer with one pair of coils, the distinguishing 
eatures of which were accessibility, small damping, great 
sensitiveness, and the arrangement of the control, The 





control is effected by a “‘ tail magnet” carried on a hori- 


zontal tube supported by a pillar outside the case, as 
suggested by Professor R. M. Walmsley. A small 
magnet on the cover serves for zero adjustment. The 
suspended system consists of four bell magnets, two 
being in the middle of the coil and one at top and bottom 
respectively, arranged so as to be astatic. The sensitive- 
ness of the instrument shown was such that one-fourth of 
a microcoulomb gave 300 divisions (fortieths of an inch) 
when the periodic time was 10seconds and scale distance 
= 3 ft. Resistance of galvanometer about 10,000 
ohms. 

To bring the needle to rest quickly a damping coil 
mounted on an adjustable stand and a special reversing 
key with resistances in its base, are provided. The key 
has successive contacts arranged so that when pressed 
lightly only a weak current passes round the damping 
coil, whilst when pressed further a much stronger current 
passes. The strong currents are used to check the large 
elongations and the weak ones for finally bringing to 
zero. A lamp stand with semi-transparent scale arranged 
for use with a glow lamp was next shown. Instead of 
readin i the image of the filament, as is ordinarily 
done, the lantern is arranged to give a bright disc of light 
with a black line across the middle, 

Mr. Blakesley asked if the galvanometer was astatic. 
For damping non-astatic ones he had found it useful to 
wind several turns of wire round the bobbin and put 
them in series with a few thermo-electric junctions 
warmed by the hand and a key. 

In reply, Mr. Nalder said the galvanometer was astatic, 
but the damping coil could be placed so as to act on one 
pair of magnets more than on the other. 

A paper on “A Portable Instrument for Measuring 
Magnetic Fields, with some Observations on the Strength 
of the Stray Ficlds of Dynamos,” by Mr. E. Edgar and 

r. H. Stansfield, was then read. The instrument was 
described as an inversion of a D’Arsonval galvanometer, 
for the torque necessary to maintain a suspended coil con- 
veying a constant current parallel to the field gives a mea- 
sure of the strength of the field. The constant current is 
furnished by a Hellensen’s dry cell, all which the authors 
found remarkably constant. The instrument consists of 
a coil of about 50 ohms wound on mica and suspended by 
two German silver strips within a tube. A pointer is 
fixed to the mica, and a divided head, to which the outer 
end of one strip is attached, serves to measure the torsion. 
Within the head chamber is a commutator, which auto- 
matically reverses the current in the coil when the head is 
turned in opposite directions from zero. Two readings 
may thus be taken to eliminate gravity errors due to want 
of perfect balance in the coil. pa are provided for 
adjusting and measuring the tension cf the suspensions. 
The constant of the instrument was determined by placin 
the coil in the field of a Helmholtz galvanometer al foun 
to be 0.293 per 1 deg. Any other field is therefore given 
by 0.293 (n+1) 0, where @ is the angle of torsion in 
es and n the multiple of 50 ohms in series with the 
coil. Fields of from two or three C. G.S. lines upwards 
can be measured to about 2 per cent. by the instrument, 
and even the earth’s field is appreciable. 

The authors have tested the fields of dynamos at the 
Crystal Palace Exhibition and elsewhere, and the results 
obtained are given in the paper. It is noted that the 
stray fields of multipolar machines fall off much more 
rapidly than those of two-pole dynamos as the distances 
are increased, and that near edges and corners of the 
magnets the fields are much stronger than near flat sur- 
faces. The disturbing effect of armature reactions on 
the strength of the stray fields were measured and shapes 
of the fields observed in some cases. Experiments on 
magnetised watches are described in the paper. 

Mr. Whipple said the Kew Committee were to some 
extent responsible for the experiments described, for it 
was on their account that the investigations were com- 
menced. In connection with the rating of so-called non- 
magnetic watches, it was necessary to know what 
strength of fields they were likely to be subjected to. The 
instrument devised for making the tests was a very in- 
teresting one, and the results obtained by it of great value. 

Mr. A. P. Trotter hoped the authors would supple- 
ment their work by tracing out the directions of the fields 
of dynamos, and he described a simple method of doing 
this by a test needle, used as an india-rubber stamp. The 
question of watches, he thought, must be pel mo soon ; 
even non-magnetic watches were stopped by being placed 
in strong fields, owing to Foucault currents generated in 
the moving parts. 

Mr. Blakesley inquired whether the instrument could 
be used in, any position. He thought three observations 
would be necessary to completely determine any field. 

Mr. Stansfield, in reply, said they used a pilot needle 
for showing the direction of the fields, and then placed 
the coil accordingly. The instrument could be used in 
any position, for the weight of the coil was only about 
2 grammes, and did not greatly alter the tension of the 
suspensions, which was usually about 300 grammes. 

A watch with a brass balance was not influenced by a 
field of 10 C.G.S. lines but seriously affected by one of 40. 

Mr. Joseph W. Lovibond read a paper “‘ On a Unit of 
Measurement of Light and Colour.” The paper was 
illustrated by many coloured charts, diagrams, and 
models, and several pieces of apparatus by which colour 
measurementscould be made were shown. The principle 
of the measurements depends on the selective absorption 
of the constituents of normal white light by coloured 
glasses (red, yellow, and blue). The depths of tint of 
the glasses are carefully F apnea to give absorption in 
numerical proportions. For example, two equal glasses 
each called 1 unit red give the same absorption as a 2-unit 
red,and soon. The units of red, yellow, and blue are 
so chosen that a combination of one of each absorbs white 
light without colouring the transmitted light. Such a 
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combination is called a “neutral tint unit.” By the 
use of successive neutral tint units white light can be 
gradually absorbed without showing traces of colour, and 
the number of such units required to produce complete 
absorption is taken as a measure of the intensity or 
luminosity of the white light. 

Methods of representing colours by circles and charts 
were fully dealt with, and the influence of time of obser- 
vation on the penetrability of different colours was illus- 
trated by diagrams. The results of 151 experiments on 
colour mixture and represented diagrammatically. The 
methods used for colour matching and measurement were 
shown by Mr. and Miss Lovibond. 

Mr. R. W. Paul exhibited his improved form of Wheat- 
stone bridge arranged to occupy the same space, and 
fulfil the same conditions as the Post-Office pattern. 





SEWERAGE WORKS AT HENDON. 

On Saturday, the 14th inst., the chairman of the 
Hendon Local Board (Mr. John Wasburton), opened the 
new pumping station which had been erected near Cool 
Oak-lane, to deal with the sewage from what is known 
as the ‘‘ Station District,” forming part of the low 
level area, The latter comprises about 1100 acres. It 
had become necessary to drain this district in consequence 
of the complaints made by the Regent’s Canal Company, 
who own the Brent Reservoir at Hendon, into which pol- 
lution from the houses in the Station District found its way 
when the cesspools overflowed. The Thames Conser- 
vators also complained of the same state of things, the 
River Brent being a tributary of the Thames. The Board 
accordingly instructed their engineer, Mr. S. 8. Grimley, 
A.M.I.C.E., to prepare the necessary drawings, and in 
June, 1891, the tender of Mr. James Dickson, of St. 
Albans, was accepted for the sewer, which was con- 
structed with Hassall’s double-lined pipes, 18 in. in dia- 
meter, surrounded with Portland cement concrete. The 
tender of Mr. Joseph Meston, of Westminster, was 
accepted for sewering and making up three roads leading 
to the outfall sewer, and the neo be of Messrs. Crossley 
Brothers, of London and Manchester, was accepted for the 
machinery. Thetotal cost of the works has been 6358/., being 
well within the engineer’s estimate. The machine 
consists of two 7 horse-power (nominal) Crossley’s ‘* Otto” 

as engines, with tube ignition, which give about 114 
Goneaoeen each on the brake. Each gas engine drives a set 
of three-throw plunger pumps 18 in. in diameter by 10 in. 
stroke, by means of countershafting and belts. Each set 
of pumps, at 30 revolutions per minute, will throw 350 
wilioas per minute, or over 500,000 gallons in 24 hours, 
into the high-level gravitating sewer through a9-in. rising 
main about 800 ft. long. This sewage flows about 
14 miles through the gravitating sewer to the outfall 
works, where it is treated fon the ferrozone and polarite 
process of the International Water and Sewage Purification 
pegs te Fast and loose pulleys are provided for each 
set of pumps and the countershaft is fitted with the neces- 
sary clutches, which enable either gas engine to work 
either set of pumps or both sets if necessary. Counters 
are fixed on the pumps to check the quantity of sewage 
lifted, and access to both suction peed delivery valves is 
obtained by removing one cover to each pump, instead of 
having access covers to both suction and delivery valves, 
as usual. T'loats are arranged in the pump well 
to actuate the striking levers, carrying the belts on 
the fast pulleys, when the sewage collects in the well, 
and back to the loose ones when the well isempty. Thus 
the plant may be said to be automatic in its action. The 
sewage is screened on arriving at the pumping station and 
then flows into the pump wells, from which it is raised 
through a 9-in. suction pipe to each set of pumps, this pi 
being furnished with a suction valve and strainer. rhe 
consumption of gas is about 23 cubic feet per brake horse- 
power per hour, with a crankshaft speed of about 30 re- 
volutions per minute and an engine speed of about 
180 revolutions per minute, he engine-house is 
built with cast-iron columns bolted to the concrete foun- 
dations, These are connected with angle and T-iron 
framing, and covered with 18 B.W.G. corrugated iron, 
so as to be easily removable, as in course of time, and 
when the vacant land in the station district becomes 
covered with houses, it will probably be necessary to 
extend the new outfall sewer to the existing outfall 
works, and there erect a permanent engine-house. The 
machinery, however, is designed to take the sewage from 
the whole low-level area, and will only require re-erecting 
in its ultimate permanent position. 





Lorp Ketvin AND THE Boarp or TrapeE Unir.— 
Lord Kelvin writes as follows: ‘‘ I see notices and tests 
of the name ‘kelvin’ proposed for the ‘Board of Trade 
unit.’ The Board of Trade had kindly wished to adopt 
this name, and had taken the necessary preliminary steps 
for introducing it into the Provisional Order for this year. 
But I have pointed out some reasons why this should not 
be done ; and I am permitted to say that the Provisional 
Order will not introduce any aew name. It seems to me 
that the difficulty which has been felt in the cumbrous- 
ness of the name ‘ Board of Trade unit’ will be obviated 
wholly and in the most simple manner by using ‘supply 
unit ’ to denote the particular unit defined by the Board 
of Trade for the reckoning of electric supply. Thus, 
supply meters, by whomsoever invented, will give their 
readings in supply units. Ordinary householders, who 
know nothing of ergs, of meg-ergs, of joules (though 
knowing the name and something of the work of Joule), 
of mre a (though all know James Watt), will natu- 
rally use the simple word ‘unit’ in checking and paying 
their electric lighting accounts. In scientific statements 
the double word ‘supply unit,’ with only four more letters 





than ‘kelvin,’ will perfectly distinguish the particular 
unit in‘ended from all others. 
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THE FRENCH NAVY.—No XX. 
THE ‘‘ Conpor.” 

Tue Condor, of which we give a perspective view on 
page 624, is one of the six vessels forming the group of 
first-class sea-going torpedo boats, of which four are 
in commission, one (the Wattignies) is in progress, 
and one (the Fleurus) is but just commenced. The 
following Table gives some general particulars of 
these boats : 


TORPEDO BOAT 





“ CONDOR.” 
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‘* Results of a Comparison of Richard’s Anémo-Anémo- 
graphe with the Standard Beckley Anemograph at the Kew 
Observatory,” by Mr. G. M. Whipple, B.Sc, F.R. 
Met. Soc. This instrument is a windmill vane anemo- 
meter, and is formed by six small wings or vanes of 
aluminium 4 in. in diameter, inclined at 45 deg., riveted 
on very light steel arms, the diameter of which is so calcu- 
lated that the vane should make exactly one turn for a 
metre of wind. Its running is always verified by means 





of a whirling frame fitted - in an experimental room 
where the air is absolutely calm, and if necessary a table 





























| | | s oo | i eo | 
hag S 1 r=) ° 
Sai 3 | a o 8 | oD a ae | 
Name. 2 £ Boil os 3 Suc | ce ee | | Ba S33 Armament. 
|33 |) 8 | é | 2 188, 213 88| ¢ | S23 ese 
| 3 | ° s od 
Lar elo | 8 A |AFl gs] & ga| 8 Be (ZRF 
ae amet ei areas eee mal | Se | 
| | ft. in. | ft. in.) ft. in, tons | 
Condor | 1885 | Steel 223 0/ 29 6| 15 4| 1240 | 3582/ 17.7) 2 | 150 1.58! 5 |) pivesgsin, guns 
Epervier .. 1886 | ,, | 223 0| 29 6| 15 4| 1240 | 3325/1783 2 | 150/158 | 5 |\Gvro elm suns. 
Faucon 1887 |. 223 0 29 6 | 15 4| 1240 3233 | 17.0 2 | 150 158 5 [si nachine 7 
Vautour | 1889 | 5, | 223 0) 29 6) 15 4) 1240 s301| 17.0 2 | 150 158) 5 |) = 
Fleurus .. } | In pro- {» | $29 7| 29 | 15 4| 1810 | 40m | 180 2 | 4 {tro 226i, : 
Wattignies | gress 229 7' 29 6, 15 4] 1810 | 4000 18.0 2 | © |Uvoiewanhine guns. 


It will be noticed that all these boats are of quite 
recent date, the oldest having been built in 1885, and 
the most recent in commission in 1889; they are all 
fitted with five torpedo tubes, but otherwise their 
armament is light, consisting of 10-centimetre (3.94-in. ) 
and machine guns. They form a very formidable 
group on account of their relatively large tonnage, 
great power, and speed. 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 18th instant, at the Institution 
of Civil Engineers, 25, Great George-street, 8.W., Dr. C 
Theodore Williams, M.A., President, in the chair. Mr. 
B. E. C. Chambers, Mr. R. Law, F.C.S., Dr. W. A. 
Sturge, and Dr. E. Symes Thompson were elected Fellows 
of the Society. Five honorary members were also elected, 
viz.: Mons. A. D’Abbadie, Dr. W. H. von Bezold, Dr. 
R. Billwiller, Mons. N. Ekholm, and Professor P. 
Tacchmi. 


The following papers were read : 
** Raindrops,’ by Mr. E. J. Lowe, F.R.S., F.R. 
Met. Soc. he author has made over 300 sketches of 


raindrops, and has gathered some interesting facts re- 
— their variation in size, form, and distribution. 
Sheets of slate in a book form, which could be instantly 


closed, were employed ; these were ruled in inch squares, | 


and after ex 


ure the drops were copied on sheets of 
paper ruled like the slates. 


Some drops produce a wet 


circular spot ; whilst others, falling with greater force, | 


have splashes around the drops. The same sized drop 
varies considerably in the amount of water it contains. 
The size of the drop ranges from an almost invisible point 
to that of at least 2 in. in diameter. Occasionally large 
drops fall, that must be more or less hollow, as they fail 
to wet the whole surface inclosed within the drop. 
Besides the ordinary rain drops, the author exhibited 
diagrams, showing the drops 


along the ground, and also the manner in which snow 
flakes, on melting, wet the slates. 





roduced by a mist floating 


| 





of corrections is supplied. The recording part of the 
apparatus differs entirely from any other anemometer, 
and is called the anémo-cinémographe, and in principle is 
as follows: The pen, recording on a movable paper, is 
wound up at a constant rate by means of a conical pen- 
dulum acting as a train of wheel links, whilst a second 
train, driven by the fan, is always tending to force it 
down to the lower edge of the paper ; its position, there- 
fore, is governed by the relative difference in the velocity 
of the two trains of wheelwork, being at zero when the 
air is calm, but at other times it records the rate of the 
fan in metres per second. The author has made a com- 
| parison of this instrument with the standard anemometer 
| at the Kew Observatory, and finds that it gives exceed- 
| ingly good results. 

** Levels of the River Vaal at Kimberley, South Africa, 
| with Remarks on the Rainfall of the Watershed,” by Mr. 
W. B. Tripp, -Inst.C.E., F.R.Met.Soc. easure- 
ments of the peight of the River Vaal have for several 

ears past been made at the Kimberley Water Works. 

hese gaugings having been placed at the disposal of the 
Society, the author has compared them with the rainfall 
of the watershed. There is a marked period of floods and 
fluctuations at a comparatively high level from about the 
end of October to the latter part of April, and a period 
| of quiescence, during which the river steadily falls with 
| very slight fluctuations from about April 19 to October 31. 

The highest flood, 525 ft., occurred in 1880, the next 
| highest being 503 ft., on January 24, 1891. 











THE CHARTERED INSTITUTE OF PATENT AGENTS.— 
| The Institute will meet on Wednesday, the 25th inst., at 
| 55 and 56, Chancery-lane, at 7.15 p.m., to transact 
the following business: 1. ‘To receive and deliberate upon 
| the annual report of the Council, with the statement of 
| accounts and balance-sheets for the year ending April 30, 
| 1892. 2. To appoint an auditor for the ensuing twelve 
months. 3. To resume the discussion of Mr. J. Imray’s 
| paper. 4, And, if time permit, to read and discuss a 
| paper by Mr. Ernest de Pass, Fellow, ‘‘On Section 44 of 
| the Patents, Designs, and Trade Marks Act, 1883.” 
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TRIALS OF THE P.S. “VILLE DE DOUVRES.” 


“i 
Ville de Douvres” 


Fig.l General Arrangement of Engines and Boilers. 








“Ville de Douvres” Fes THE USE OF TIMBER ON WESTERN 
RAILROADS, U.S.A. 

THE engravings on our two-page plate afford a good 
representation of average timber construction on pioneer 
western railroads. The first cost of such roads is sur- 
prisingly small to an engineer accustomed to ‘old 
country” methods. A study of these plans, with the 
price list attached, will explain this economy as far as 
the important item of bridges and waterways is con- 
cerned. 

A railroad under construction, anywhere from the 
Rockies to the Pacific, is at all times within easy 
reach, if not actually in the midst, of one of those huge 
belts of fir or pine timber that cover this favoured 
country. If the road is running through the timber it 
will either build its own sawmills at convenient in- 
tervals ; or, as often happens, private enterprise will 
have already anticipated the demand. 

The subjoined prices are fairly representative when 
the work is done by contract : 

Frame and Pile Trestles.—Piles in place (driven), 
35 cents ay linear foot ; timber in bridge, 22 dols. per 
1000 ft. B.M. (lin.); piles delivered at the track, 
§ cents to 10 cents per linear foot ; timber, sawn at the 
mill, 8 dols. to 10 dols. per 1000 B.M. 

The style of trestle, Figs. 1, 2, and 3, shown is that 
generally accepted as giving the best results. Com- 
LEA ae ap ¢ pared with similar structures of twenty years ago, this 

shows improvement in the closing up of the ties from 
2ft. to 1 ft, 4in., and in some cases | ft. 2 in. centres, 
to provide a closer floor for a derailed car; in the 
deeper and stouter guard rails, and in the widening 
and stiffening of the floor system. The Oregon Pacific 
Company have adopted the wide floor shown in the 
plan, Fig. 3, with both inside and outside guard 
rails. These floors are very effective, as proved by the 
fact that heavily loaded cars that were derailed on a 
2 per cent. down grade, and on a 10 deg. curve, ran 
safely over one of these trestles from end to end without 
serious damage to themselves or to the bridge. The 
danger to guard against, in the case of a derailed car 
on a bridge, is the ‘‘ bunching” of the ties, i.e., the 
crowding of the ties ahead of the wheel into a bunch. 
This, of course, produces a gap in the floor through 
which the wheels will sink and strike the cap of the 
trestle below. Details of the joints of the woodwork 
are shown in Figs. 4to6. In Figs. 7, 8, and 9 details 
are given of a low trestle. This trestle is either 
=: carried on piles as shown to the left in Fig, 7, or on 
= = mud sills as shown to the right of that figure, and in 
Fig. 8. On curves the posts are framed to give a 
slope to the caps of +, in. B 50 foot per degree of 
curvature. The pile trestle, Figs. 10 and 11, is put in 
where the ground’is soft, swampy, or under water. 
The details of these structures vary somewhat on dif- 
ferent roads. In older structures it was customary to 



































“Ville de Douvres” Fig. 78 Transverse Sectior. of Condenser 











Ins Scale for Figs 17 & 78. ke tenon the ends of posts into the caps and sills ; but it 
4 4 g 3 fics € z ‘ a, a OS. a, Se a was found that the water gathered in the cavities and 


hastened decay of the timber. The better method is 
In our last issue we reprinted Professor Kennedy’s | will aid the a aay of the significance of | to hold the post in place with dowel-pin or drift-bolte, 
‘Report on the Trial of the P. S. Ville de Douvres,”’ | the results attained. Fig. 16 shows the — Fig. | It is true some engineers still prefer the mortise and 
read before the Institution of Mechanical Engi-|17 the condenser and air pump, and Fig. 18 the con-| tenon, prompted, no doubt, by the apparent extra 
neers, We now give some further illustrations which | denser. security that it gives; but in view of the fact that the 
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stresses at the connection are vertical, that the simpler 
dowel or drift-bolt has stood many years of actual 
test, and that the latter is cheaper and more durable, 
it can readily be understood that the simpler con- 
struction is becoming standard in use. The floor is 
similar to that of the frame trestle already mentioned. 
The stringers are six in number, 10 in. by 16 in. and 
16 ft. long. They lapeach other on the caps, each end 
taking a full 12-in. bearing, and they are bolted to 
the caps and to each other, as shown. The ties are 
bolted at intervals to the stringers, and one half of 
these bolts pass also through the guard rail above. 
The guard rail, 6in. by 8 in., is notched down 1} in. 
over every tie, acting as a spacer, and effectually 
preventing the ‘‘ bunching” above referred to. At 
every fourth span or ‘‘bent” two extra long ties 
are placed to carry a water cask for use in case of fire. 
Under the supervision of a trustworthy bridge gang, 
such trestles give no more trouble than any other part 
of the road. ‘They are rigid, have an ample margin of 
safety, keep excellent line and level, and with careful 
inspection have a useful life of twelve to fifteen years. 
Of course they are temporary. As the traffic increases 
with the settling up of the country, the lower trestles 
will be replaced by fills (embankments), and the 
higher by steel structures. 

Of the other structures, Figs. 12 to 15 represent a 
cattle guard, to prevent farm animals wandering on 
the track, It consists of a pit across which are laid 
ties and stringers, the upper surfaces of which have 
angular pieces of wood spiked to them, so as to 
afford no foothold to one of these vagrants. In 
Figs. 16, 17, and 18 details are given of an open 
culvert, which, as will be seen, is built entirely of 
wood, the side walls being 12in. by 12 in. timbers 
securely spiked together. ‘lhisis used when the grade 
is only a few feet above the natural surface of the 
ground, and the ties are laid directly on the stringers. 
Another form of culvert suitable for higher embank- 
ments, is shown in Figs. 24 and 25. In these cases 
the total span is divided up into a number of 4 ft. by 
4 ft. openings, and the ends of the culvert are pro- 
tected from wash by an apron of sheet pilings. The 
embankment is carried over the opening without a 
break, and the roof of the culvert is therefore 
built of timbers laid closely together. In Figs. 19 
to 21 various forms of box drain are shown. In 
Fig. 26 a method is shown of carrying the drainage 
from the upper part of a slope, when the line is in side 
cutting, underneath the rails by one of these box 
drains. It will be noticed that the water is, after 
passing underneath the line, carried clear of the toe 
of the slope by means of a wooden trough. Details 
of a pile culvert for use in soft ground are given in 
Fig. 27. Figs. 28 aud 29 are merely road crossings 
and require no description. 








INDUSTRIAL NOTES. 

Tues is little that is encouraging to report in con- 
nection with labour movements either at home or 
abroad. No sooner is one strike ended than another 
begins, or is threatened. The dispute on the Tyne 
and the Wear is to all intents and purposes settled, 
except that the final award of the umpire is not yet 
known, but whatever it is, the affair is already a 
matter of history. The dispute and lockout in the 
cotton spinning branches of the Lancashire textile 
trades have terminated, except that short time will 
probably follow, for some time to come, in both the 
spinning and the weaving departments. The disputes 
at Swansea, at Hull, and other ports have ended, but 
there are rumours of a desire on the part of the 
dockers ‘‘to have another go in ;” so strongly is this 
put that the leaders say they cannot much longer hold 
them back. We are left in ignorance as to the chief 
causes of discontent, but are told that the meal half- 
hour is one cause, and the large influx of non-union 
men is another. If the latter be true, it would 
show better generalship to organise than to fight. 
But a union which only exists for strikes cannot 
well prosper without them, though prosperity by 
such means is of doubtful significance. Even in 
a trade union there must be periods of repose, 
or it will, of necessity, expend all its energies and 
exhaust its power. The strike in the pies trades 
is now assuming large proportions, and the men are 
preparing for a hie and severe struggle. The unions 
can, it is said, stand a two months’ lockout, but some 
branches are poorly organised, and are not able to bear 
the strain, The ale upon the larger unions during the 
last three years have been so severe that most of them 
are holding their hands, There has been a loud call 
for arbitration and conciliation on all sides, but very 
little progress has really been made in that direction. 
Where conciliation operates, good results; but very few 
trades care to follow the example of the iron and steel- 
workers, and the South Wales miners. 





The monthly report of the Amalgamated Society of 
Engineers congratulates the members upon the eoorep- 
titude of the branch secretaries, not a single monthly 

- report being absent. 


There is also a further cause of 





congratulation, the number of unemployed has de- 
creased from 6150 last month, to 5052 this month, or 
a total decrease of 1098 on donation. But the new 
secretary is careful to remind the members that this 
decrease in the number of their unemployed does not 
necessarily mean that trade has improved, as a large 
proportion of the increased number in work are those 
taken on in the Tyne district through the resumption 
of work. The report further states that many of the 
members have not yet been able to return to their old 
places on the Tyne and the Wear, so that even the 
total number on donation is nota true indication of 
the actual state of trade in the country, in so far as the 
engineering branches are concerned. There is a hopeful 
tone in the report as to the condition of trade, and the 
members are urged to use watchful care in the present 
unsettled state of affairs, so as not to lose their situa- 
tions, if this can be done without loss of self-respect, 
or the sacrifice of their principles as members of the 
society. The report refers to the settlement of the 
dispute on the Tyne and the Wear, and gives the terms 
of returning to work, the basis rules, the by-laws, 
and the constitution of the Board of Arbitration. It 
appears that the three parties to the dispute, namely, 
the representatives of the engineers, the plumbers, 
and the employers have appointed Mr. Chitty, the 
eminent lawyer, to be the umpire, whose decision, it 
is hoped, will finally settle the vexed question which 
gave rise to the unfortunate strike. 


The monthly report of the ironfounders for May says 
that notwithstanding the fact that the spring season 
of the year has well advanced, our trade prospects do 
not appear to be any brighter. The English iron 
trade remains exceedingly quiet, and the market 
keeps dull, though the prices of pig iron are fairly 
well maintained. The latter is explained by the fact 
that the output is nearly at a standstill, so that the 
anxiety of sellers is not increased by accumulation of 
stocks, otherwise prices must have gone down con- 
siderably, that is to say, they would if merchants 
were compelled by necessity to realise. But although 
trade is in a very critical condition in many respects, 
and in special districts, it is encouraging to find that 
the detailed reports from the various centres do not 
convey a gloomy impression as to the state of trade 
in this branch of engineering industry. The number 
of places where trade was described as being good to 
dull was 69, employing 8563 men, as against 62 places, 
employing 7342 men last month. On the other hand, 
the number of places where trade was very slack to 
very bad was only 48 places employing 6658 men, as 
against 55 places, employing 7959 men in the last 
month’s report. But these figures only tell part of 
the tale, for the number out of work have increased 
from 1202 to 1231, while on the other labour funds 
the increase has been from 158 to 205. There was, 
however, a decrease of 69 on the sick list, so that the 
total increase on the funds was only nine on the five 
benefits. The report supports the plea for an eight 
hours day on the ground that the improved methods 
of production have increased the pressure of work 
and stimulated the growth of the unemployed. In 
view of recent developments on this question a fresh 
vote of the members is to be taken in the month of 
July. In May, 1889, when the vote was first taken, 
only 1843 voted in favour of legal enactment, and 
1410 against, more than 9000 not voting at all. 


In nearly all the branches of engineering industry 
there is a gradual quietening down throughout the 
Lancashire districts. The firms that are engaged on 
special work are kept fairly going, and the larger 
establishments are still fully casmaee on uncompleted 
orders, but with very few exceptions those orders are 
being worked off without any corresponding weight of 
new work to supply the place of the old contracts. 
Locomotive builders are still fairly off for work, and 
some of the leading engine building establishments 
have secured some seo orders from abroad, but 
machine toolmakers are less active, and so generally 
are the principal machinists. The uncertainty in the 
labour market, the coal crisis, the continual depression 
in the iron trade, all denote a certain want of con- 
fidence which is the precursor to depression, and often 
the element that accelerates it. The iron trade has 
shown a brisker business in some respect, but the 
business done was generally with regular customers, 
with no disposition to go beyond immediate require- 
ments. The scarcity of material from Cleveland and 
other districts gave an impulse to local brands of first- 
rate quality, but otherwise there was little stirring. 
There are no further labour troubles of any importance 
in the district affecting the engineering and cognate 
trades, but the disputes in the textile branches and in 
the building trades add to the general uncertainty and 
want of confidence. 





The general condition of things in the Cleveland dis- 
tricts, including Middlesbrough and Stockton-on Tees, 
is sadindeed. Inthe Middlesbrough Union alone the 
recipients of parochial relief had risen from 2012 this 
time last year to 8788 at the last meeting of the board 





of guardians. Private efforts are being made by the 
mayors of the several towns, and other public men, to 
relieve the worst cases, and especially the-wives and 
children, but the mass is so great that local effort can- 
not cope with it. It is the saddest case upon record 
of a vast population being rendered destitute by a dis- 
pute over which they have no control whatever. 





The state of trade in the Sheffield and Rotherham 
district has shown signs of improvement in some of 
the local branches, especially in silver and electro- 
plate goods for America. In the cutlery and file 
trades things have not improved, and in the railway 
material branches there is less activity. The latter 
is said to be due to the Durham strike, the price of 
the coke used in the preparation of steel having risen 
enormously. Some activity is still manifest in the 
manufacture of goods for Spain before the new tariff 
commences to operate. The stovegrate trade is not so 
active as it was, but the brassworkers are generally 
busy. There is a general absence of serious disputes 
in the local trades generally, nor are there any 
rumours of reductions in wages, such as were rife some 
time ago. 





There seems to be some probability of a renewal of 
disputes in the shipping trades in the northern ports 
upon the settlement of the Durham strike. In the 
efforts to charter some of the many steamers laid up 
on the Tyne, lower rates have been offered to the sea- 
men. But the Amalgamated Society of Sailors and 
Firemen is using its efforts to prevent men shipping at 
the reduced rates. Some vessels, which refused to pay 
the current rates, were stopped. It will seriously 
affect the union if any general strike takes place at 
the present time, for its finances are very low, and 
the recent depression in shipping has thrown many 
hundreds out of work for several weeks past. 


The approximate cost of the London gas strike was 
given by the secretary at the Royal Commission on 
Labour last week ; namely, the union 11,000/.; the men 
in wages 30,000/.; to the company 100,000/., or a 
total of 141,000/. At the same meeting a gasworker 
gave particulars of the intimidation to which he was 
subjected, declaring that never again would he join a 
trade union. 





The slackening off at the Government factories indi- 
cates the near approach of the end of that spurt which 
was given to those branches of manufacture by the 
special votes in the early years of the present Parlia- 
ment. The discharges are not confined to one depart- 
ment, but affect all to a greater or less degree. At 
Woolwich the night shift men are being discharged 
from the Royal Laboratory, the Gun Factories, and the 
Royal Carriage departments, and in some of the dock- 
yards there are complaints of similar discharges. At 
Enfield the number discharged has led to popular de- 
monstrations, to deputations, and to threats of 
political consequences. But, even if all the pro- 
duction is confined to Government, still, if there is 
no work to be done, discharges must follow as a natural 
consequence, just as in private firms or public com- 


panies. 


The horrors of chemical manufacture were laid bare 
before the Royal Commission on Labour at some of its 
recent sittings. It was evident from the evidence 
given that many of the chemical trades are most in- 
jurious to health, the witnesses being all the more im- 
pressive by reason of the modest way in which they 
suggested certain remedies. Better inspection was 
insisted upon by each witness, and where women are 
employed, by women inspectors. Eight hours, and 
even six in some instances, were regarded as long enough 
at industries which break up the health in the course of 
about a dozen yearsorso. Very short spells are the most 
that men can bear at certain branches of the chemical 
trades without danger to health. 





The railway workers have once again been pleading 
for shorter hours of labour and increased pay. The 
resolution passed at the great demonstration in Hyde 
Park on Sunday last was such as to commend itself to 
all parties, whatever view they may take of legislative 
action. They asked for no fixed limit of eight hours, 
but a reduction of the excessive hours worked, and 
this claim will be indorsed by the travelling public in 
the interests of safety to the passengers, as well as to 
the men in dangerous employments. 


The deputation appointed by the London Trades 
Council waited upon the Prime Minister, Lord Salis- 
bury, and the First Lord of the Treasury, Mr. Balfour, 
with respect to the legalisation of an eight hours day 
for all trades. The deputation intimated that the 
workmen intended to make it a test question at the 
general election. Lord Salisbury said that he did 
not believe that shortening the hours of labour would 
bring about the employment of those out of work. 
Public opinion was moving in the direction of 
shortening the hours of labour, and this, in his opinion, 
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was more efficacious than legislation. Such a shorten- 
ing of the hours of labour would involve a reduction 
in wages, and if industry were strongly handicapped by 
legislation, both capital and capitalists might be driven 
to other countries where no such hampering conditions 
existed. Mr. Balfour expressed the opinion that 
crude as strikes often were, legislation was in some 
respects almost as coarse and crude, and it was 
inelastic. Some trades might benefit by it, others 
—_ suffer grievously. The deputation got no ray 
of hope from either minister, not even with the threat 
of the deputation to make the legal eight hours a test 
question at the general election. The fact is that 
none of the men leading this forlorn hope have the 
least idea of its consequences. They think that local 
option will meet all difficulties, but in local option 
would come the fiercest conflicts for the imposition of 
such a law, and of resistance to it. The infinite 
variety of circumstances could not be met by an 
inelastic law, either by trade option or any other 
device, however desirable the object. 





It appears that the post-card, alleged to have been 
sent out by Mr. Gladstone to the Fabian Society, was 
a forgery. ‘‘ The everlasting no” was not Mr. Glad- 
stone’s after all. Butif it had been there was much to 
be said inits favour. The everlasting Yes, to all sorts 
of questions, by candidates for Parliament and other 
bodies, is an evidence of weakness, not of strength. 
We want Noes, loud and long as those of Carlyle, 
to many of the questions addressed to candidates, and 
the Noes bid fair to win in the end. 





The interviews with the London members of Par- 
liament, in reference to the Hyde Park resolutions, are 
likely to be abortive. The London members have 
usually acted according to the division of parties in 
the House, the Conservatives and the Liberals, inde- 
pendently of each other. There have been occasions 
when they have co-operated, but these have been 
seldom. It appears that the London Trades Council, 
for some reason, preferred to see the members for the 
metropolis as a body, irrespective of politics; but to 
this there were strong objections as regards the special 
matter to be discussed. Accordingly both sides met 
and asked for a statement, which the Trades Council 
supplied. To those communications the conveners in 
each case replied. As a matter of fact there are 
strong divergences of opinion on both sides of the 
House as to the eight hours, and no agreement could 
be arrived at which would or could bind the members 
to common action. Some favour legislation for the 
eight hours, others are opposed to it. Each member 
therefore elects to try the issue with his own consti- 
tuents, apart from any outside interference, however 
influential the quarter may be from whence it comes. 

The eight hours system is now in force in the 
Rotherhithe Gas Works, belonging to the South 
Metropolitan Gas Company, Mr. Livesey having 
posted notices to the effect that the system would be 
introduced on Monday last, the 16th instant. The 
adoption of this system in such trades, as can advan- 
tageously adjust themselves to the change, will 
gradually pave the way toa general adoption of the 
eight hours system in this country as elsewere. 

In the mining districts great pressure is being brought 
to bear upon all candidates to pledge themselves to a 
legal eight hours day for miners, and some have felt 
compelled to give in their adhesion or risk the loss of 
their seats. The supposition seems to be that a law 
is sure to be passed if a majority of members pledge 
themselves to it before hand. The history of legisla- 
tion shows that this is not always the case, nor can it 
be in this instance. 


It was hoped that by the end of last week the Dur- 
ham strike would have been at an end, a thing of the 
past upon which we could write historically as to its 
policy and results. But the end had not come as de- 
sired. The Wages Board were empowered to settle 
the dispute, and they were prepared to accept an 
immediate reduction of 74 per cent., as the mine- 
owners offered some time ago; but the employers 
replied that the smallest reduction they could now take 
was 13} per cent. The proceedings therefore termi- 
nated without any agreement as to the resumption of 
work. It is to be feared that the members of the 
Federation Board have made a tactical mistake in 
some of their recené utterances ; uttered, it must be 
admitted, under circumstances of great provocation. 
They committed themselves to the statement that they 
would not advise the acceptance of 134 per cent. under 
any circumstances, thus tying theirown hands. They 
may, however, plead in excuse that they were hounded 
on by their own members and by the agents of the 
National Miners’ Federation to resist all reductions, 
and were even accused of selling their own men. 
the employers can make the reduction a little less 
unpalatable in any form the bitterness of the strife 
may be modified, even if the full amount has to be 
enforced presently. The employers say, and it appears 
that the statement cannot be gainsaid, that the injury 
done to the pits and the workings involves a very 





heavy loss. The leaders tried to avert this to the 
utmost. The suffering endured is a lesson not easily 
to be forgotten. But whether the bitter pill be sugar- 
coated or not, it will have to be taken, and each day’s 
delay only adds to the misery, the suffering, the 
disaster to all the industries of the district. The men’s 
leaders must boldly declare that they were averse to 
the struggle, that they tried to avoid it, that they 
endeavoured to settle it, and now that the men must 
accept the inevitable, for their defeat is certain. 
Weakness in such a case is culpable, and the men have 
leaders who can be firm when required. 

There appears to be some apprehension of another 
great struggle in the coal trade, and that all the forces 
of the National Federation of Miners will be called 
into play over the threatened reduction of wages in 
those districts covered by the federation. The im- 
mediate difficulty is over the Forest of Dean, where the 
coalowners have demanded a reduction of 124 per cent. 
in wages. The federation have encouraged the men to 
resist the demand, and they have hitherto resisted. 
The colliery owners, on the other hand, refuse to with- 
draw the notices. Under these circumstances the 
Forest of Dean men contemplate putting in force 
Rule 20 of the federation, which means a simultaneous 
strike of all the districts, in order to resist the reduc- 
tion. It appears that the coalowners and the iron and 
steelmasters apprehend some such general gigantic 
coal strike, and it is doubtful if they will put them- 
selves out to avert it, if the men declare in its favour. 
The fact is that neither the stop-week nor the play-days 
have so reduced stocks as to have led to any real 
scarcity, except in the case of Durham coal, which is 
in a different category. The interruption to trade by 
the coal crisis of March 12, and subsequent action, 
together with the decline already set in in some branches 
of trade, have lessened the demand for fuel because of 
the diminished consumption in the iron and steel and 
other industries, all of which have reacted upon the coal 
trade with disastrous effects. These are lessons which 
men will only learn by dire experience, 

The South Wales and Monmouthshire Miners’ Asso- 
ciations have taken a ballot of their members as to the 
advisability of adopting a weekly holiday. The voting 
is a surprise to the National Federation, who were 
trying to influence the vote. The result of the ballot 
was: for the holiday, 19,038; against the holiday, 
27,084; majority against, 8046. ‘The presumption is 
that those who did not take the trouble to vote were 
for the most part averse to the forced holiday once a 
week, in both of the associations. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President—Mr. WiLL1AM ANDERSON, 
D.C.L., ¥.R.S. 


(Concluded from page 605.) 

THERE has recently been a considerable outcry against 
the War Department: on the one hand, for appropriatin 
all the Government orders to the Ordnance Factories, an 
so starving private manufacturers; and on the other 
hand, for reducing the output of the Ordnance Factories 
in order to give work to the trade at greatly enhanced 
prices. These two ——- complaints might be allowed 
to neutralise each other ; but I have already pointed out 
that the Secretary of State acts upon the principle that 
it is in the interest of the nation that private firms should 
be employed even at a sacrifice to the taxpayer, in order 
that we may have enhanced powers of production in the 
event of war; and this is the more necessary, because, 
from the rapid changes which are constantly taking place 
in war material, it would be unwise to keep very large 
reserve stores. 

The Ordnance Factories, like acer 9 firms, are subject 
to periods of great activity, such as the last two or three 
years, during which strenuous efforts had to be made to 
supply big guns with their ammunition to the Navy and 
coaling stations, a new field and horse artillery equipment, 
and the magazine rifle with its ammunition. These ser- 
vices having been nearly completed, a slack time is 
coming on, or at any rate the activity will be diverted 
from one department to another, and a reduction or 
change of men will become necessary. In private firms 
reductions are made, and no one complains; but in our 
affairs the newspapers and members of Parliament of all 
shades of opinion have a good deal to say, especially on 
the eve of a general election; and however much they 
may disagree in politics, it is wonderful how unanimous 
all are in abusing the War Office, although it is only try- 
ing to act ina rational manner, by meeting the wants of 
the services with due regard to the pockets of the tax- 
ee. . 

he total value of the warlike stores annually produced 
by the Ordnance Factories is about 24 millions sterling ; 
and the average number of men employed is 16,700. The 
following statistics of annual expenditure for the financial 
year 1890-91 may also be of interest : 


£ 

Cost of materials... a ais ... 1,124,207 
Gross amount of wages, including sick 

pay wha kai eis ra 1,359,440 
Total value of productions 2,610,162 

Non-Manufacturing Expenses. 

General superintendence ... ba oe 6,920 
Clerical staff bas re oat « Gen 
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£ 
Mechanical staff... Pe." <a a 763 
Medical establishment sie 2,791 
Schools and library 773 
Divine service 585 
Police... ots de pict pas ay 9,787 
Maintenance of buildings, machinery, 
railways, rolling stock, electric-light- 
ing plant, &e. ... pe! ae «- 6223 
Carriage of stores ... a Be fn 490 
Travelling expenses pie 921 
Horse hire ... as 1,099 
Rents ... 821 
Postage 112 
Furniture = 131 
Insurance of boilers 332 
tes... : = a oe es 8,826 
Official quarters... Be a = 855 
Sick and injury pay : .. 14,970 
Water ie a 1,456 
Stationery 3552 
Gas ... ee pis xe pat .. 14,542 
General administration ... + -. 23067 
Pensions... Jes a 3,869 
Gratuities... ai < 
Hydraulic establishment 2,312 
Canal staff ... a BE das oe 261 
Inspection charges te es io 316 
Depreciation on buildings, &c. ... 116,712 
Other miscellaneous items ra hat 7,335 


Total of non-manufacturing ex- 

penses des aa sas ... 265,310 
The non-manufacturing expenses are thus equivalent to 
ot per cent. on the gross amount of wages ; or to about 
274 per cent. on the direct labour cost only. The total 
indirect expenditure, comprising material, labour, and 
outside liabilities—excluding Waltham Abbey, at which 
factory the charges are abnormal—amounts to 52% per 
cent. on the direct labour expenditure. 

Notwithstanding that there is but little scope for origi- 
nality now-a-days, some problems still remain to be solved ; 
and among them is one which is of the greatest practical 
importance to mechanical engineers, while at the same 
time it is of extraordinary theoretical interest: I allude 
to the Loe ey of the nature and composition of steel, 
and indeed of alloys generally. Since the year 1879 this 
Institution has been engaged more or less continuously 
in trying to unravel the mystery which surrounds the 
behaviour of steel in connection with its chemical and 
molecular composition, combined with changes of tem- 
perature. The inquiry languished for a. while, because 
all our efforts seemed incompetent to raise the veil, 
though here and there a ray of light would struggle 
through. But the researches of Sir I'rederick Abel, Dr. 
Sorby, M. Osmond, Mr. Hadfield, and Professor Roberts- 
Austen, aided by the Le Chatelier pyrometer, have given 
the inquiry new life; and Iam in great hopes that the 
active measures taken by the Institution through the 
Alloys Research Committee will result at no very distant 
time in the solution of the enigma and in the establish- 
ment of definite laws. 

The problem indeed is excessively involved ; it amounts 
in fact to a consideration of the number of permutations 
or combinations ible among some ten variables, the 
relations of which to each other are also dependent not 
only on actual temperature, but also on the rate of its 
changes and on the uniformity of these changes through- 
out the mass. In the first place it seems almost certain 
that pure iron, which is the basis of steel, is allotropic, 
and can exist in at least two forms, one of which is ha: 
and the other soft. Carben, again,which is an essential 
in ient, also exists in steel in two forms—either in 
chemical union with the iron, or not merely in such union, 
but at the same time also in the form of detached par- 
ticles of carbon suspended in the mass. There are other 
ingredients besides, even in the purest steel, if theoretical 
purity be considered a combination of iron and carbon 
only, as some authorities hold that it is—which, it is well 
known, even in very minute quantities exert a notable in- 
fluence on the mechanical] properties of the material ; and 
these properties are further dependent on the tempera- 
ture to which it is heated, and on the manner and rate of 
—s and cooling. In gt oe of the changes 
through which iron, carbon, and possibly other con- 
stituents pass during changes of temperature, the chemist 
is impotent to pronounce from mere analysis what the 
quality of steel may be; and the ordinary mechanical 
tests are not of much avail, because the specimens are 
not and cannot be in the same condition of internal stress 
—on which again the molecular arrangement appears to 
depend—as the masses from which they are cut. More- 
over, specimens for mechanical testing cannot always be 
taken from the central parts of the huge forgings and 
castings now in use for many purposea. tt certainly ap- 

ars to me that the method of noting the rate of cooling 

y curves automatically traced, as now so well and so 
Soueey worked cut by Professor Roberts-Austen, 
affords the best promise of placing in the hands of the 
mechanic a means of judging at any rate of the uniformity 
in composition of the material, and even, perhaps, of its 
actual chemical nature, so far as this affects his wants. 
It is besides no small advantage that the thermo-electric 
autographic apparatus is cheap, that it occupies but little 
space, that it can be employed in an ordinary room, and 
that the results sought can be obtained in a few minutes. 

Some practical engineers, I have reason to think, look 
upon our investigations with a sort of good-natured 
contempt, as though we were frittering away the funds of 
the Institution in investigations much better fitted for the 
Royal Society than for practical men like ourselves. I can 
only say that such critics can never have been placed in 
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guitions of responsibility, where the safety of ships, the 
ives of their passengers and crews, the efficiency of 
armaments, and their own financial position were in ques- 
tion; they can never have looked at masses of steel 
with the view of deciding whether they were fitted for the 
purpose for which they have been uced ; nor can they 
ever have felt the helplessness, and the want of reasonably 
secure guidance, which it is still the lot of the responsible 
judge to experience. May I venture to hope that the 
process I have alluded to will attract the attention of 
those of our members who are specially engaged in the 
manufacture of steel ; and that they will start indepen- 
dent researches in the midst of their regular work, and 
communicate to us results which I feel convinced will 
prove of the utmost practical importance ? 

One more subject which is now attracting great atten- 
tion, and which seems to open up a field for the inventive 
facuities of mechanical engineers, is the use of petroleum 
or mineral oil. This substance has nm in commercial 
use for many yearsas an illuminant, for which purpose its 
employment is yearly extending, especially among the 

rer members of the community, because it has proved 
itself to be the cheapest and at the same time the most 
brilliant means of lighting at present available. Its use 
is also extending for the public lighting of moderate sized 
towns and villages, in which, owing to the cumapeenerery 
small production of gas, and to the great length and cost 
of mains compared with the value of the services taken 
from them, the price of gas runs high. At Erith, for 
example, where I live, and where we pay 4s. 6d. per 
thousand cubic feet, the Local Board finds that oil lamps 
give quite as good a light, and are sensibly cheaper than 
gas, having besides the advantage of being capable of 
arrangement without reference to the situation of the 
gas mains. The oil lamps, however, though very good 
and efficient, are by no means perfect, for they are apt to 
g° out occasionally, especially in stormy weather. This 
attribute partly to the somewhat defective make, 
quality having been sacrificed to cheapness; but there 
is undoubtedly room for invention, and I should welcome 
a paper in this Institution on the construction of out-door 
lamps intended for burning heavy mineral oils. 

In lighthouses petroleum has now become the standard 
illuminant. Cautiously, and step by step, as became the 
introduction of a substance in some of its forms not free 
from danger, it has gained ground; and thanks to the 

ersevering ingenuity of Sir James Douglass, Mr. H. 

Jefries, and others, it has now established itself as next in 
value to electricity, and as a perfectly safe, trustworthy, 
and economical illuminant. The lamps are all con- 
structed on the principle of Argand, and have concentric 
wicks rising to as many as ten in number, the oil being 
maintamed at a constant level between 2 in. and 3 in. 
below the flame; and so perfectly adapted to the oil are 
the structure and material of the wick, and the adjusting 
mechanism, that a lamp will burn some 500 hours con- 
secutively without trimming. The unassisted candle- 
power of these lamps ranges from 20 to 2215. 

Asasource of power, petroleum is, I think, rapidly 
gaining ground, especial where motors of moderate size 
are needed. The records of the Royal Agricultural Society 
show that for many years past efforts have been made to 
produce petroleum engines, but never, until quite re- 
cently, with any practical success ; chiefly, I think, be- 
cause oils of low flashing point, or petroleum spirit, were 
used, The dangerous nature of these would alone have 
condemned any engine, however efficient for general use, 
except indeed in the form advocated by Mr. Yarrow, in 
which petroleum spirit acts only as the working substance 
or agent for the conversion of heat into work, and is 
therefore not expended, except by way of leakage, so that 
the difficulty of supply does not arise. It was not till 
the show at Nottingham* in 1888 that Messrs. Priestman 
brought out their engine working with heavy oil having 
a high flashing temperature. That engine was tested by 
Lord Kelvin and by myself ge Ky | and gave an 
efficiency of one brake horse-power to 1.73 Ib. of oil. At 
the next year’s show the consumption fell to 1.42 lb. ; at 
the next, in 1890, to 1.243 lb. ; and Professor Unwin this 

ear reportst that a brake horse-power has been obtained 

y the combustion of 0,946 lb. It is proved by experi- 
ence that these engines do not need any special atten- 
dants, neither boiler nor chimney is required, the fuel is 
much more cleanly, and the engine can be got to work in 
a few minutes ; it is certain, therefore, that they will in- 
crease greatly in favour with the public, and will prove 
formidable competitors to gas engines. Naturally also, 
Messrs. Priestman’s success has stimulated the inventive 
spirit, and already more than one successful form of motor 
is in the field, the tendency being to simplify the details 
and to render them less delicate in adjustment. But 
much still remains to be done. The useful work on the 
brake is under 14 per cent. of the energy latent in the 
fuel; while the heat carried off by the water jacket round 
the cylinder and by the exhaust is equivalent to 75 per 
cent. of the total thermal capacity of the oil. This loss 
surely constitutes a storehouse from which we may hope 
to appropriate a good deal. I think that probably a com- 
bination of the direct combustion engine with the spirit 
engine of the Yarrow type will give the best results, 
especially if a more advantageous cycle than that of the 
Otto gas engine can be adopted. 

As a lubricant also petroleum is taking a prominent 
place. The circumstance that it is devoid of fatty acids 
makes it peculiarly fitted for use with steam machinery, 
and for work which it is desired to protect from rust or 
verdigris. It can be obtained also of any degree of 
fluidity, from the most mobile of liquids to the consistency 


** Journal of the Royal Agricultural Society, 1889, vol. 
xxv.. part 1, page 94, and succeeding vols. 

+ Prooceedings of the Institution of Civil Engineers, 
1892, vol. cix. 





of jelly, while its cheapness serves to recommend it to 
every consumer. 3 

There are probably few in this room who, having 
realised the rapid increase in the use of petroleum, have 
not asked themselves the question whether the stores of 
petroleum in the bowels of the earth will long be able to 
stand the demand made upon them. I will not trouble 
you with statistics, because when we come to talk of 
fifty or a hundred millions of barrels being annually con- 
sumed, the figures do not convey any clear idea, at any 
rate to my own mind, of the magnitude of the consump- 
tion ; it is, however, already very great, and is increasing 
with extraordinary rapidity, doubling in about ten 
years. The statistical trade returns, besides, take no 
account of the enormous volume of natural gas evolved in 
sume localities, nor of the waste which occurs when the 
fountains of petroleum get out of control. 

It is commonly assumed, without any good reason 
however, that petroleum is of the nature of coal, and 
has been formed like it out of the débris of primeval 
forests or out of the remains of marineanimals; and that, 
like coal, the deposit will be exhausted in time. But it 
seems not unlikely, as the distinguished Russian chemist 
Dr. Mendeleeff has suggested, that petroleum is con- 
stantly being formed by the action of water on metallic 
deposits in the heated interior of the earth; and_that 
there is good hope therefore, not only that rock oil can 
never be exhausted, but that it will be found in most 
parts of the earth if borings sufficiently deep be made; 
and it should be borne in mind that the depth of a boring 
adds very little to the cost of getting, because the oil 
usually rises naturally to the surface or very nearly to it. 

Petroleum is an almost pure hydro-carbon, the Ameri- 
can variety having a composition homologous with marsh 
gas or firedamp, CH,; that is, composed according to 
the general formula C, H2+n2, » ranging in value from 
1to15. The Caucasian oil has the general formula Cp 
Hen; and olefiant gas or ethylene, C. Hy, appears to be 
the lowest of the series, n rising in value to 15. When 
exposed to heat —either in the ordinary process of distil- 
lation, or when, by working under pressure, the tempe- 
rature is raised above that due to the atmospheric 
pice | point—the crude oil ‘‘cracks,” as it is termed, 
and the vapours of different boiling points, but still 
preserving a eyes Ey chemical composition, are given 
off in succession, and in varying proportions; indeed, in 
some districts rock oil issues from the ground in the form 
of gas, even at ordinary temperatures and pressures. 
Petroleum, in a form not to be distinguished from the 
natural —- has been produced artificially by the 
action of steam at high temperature and pressure upon 
the carbides of metals, more especially on those of iron; 
the water is decomposed, the oxygen combining with the 
metal, and the hydrogen, in part at least, with the 
carbon. This circumstance, among others, led Dr. 
Mendeleeff in 1877 to propound a theory, which I will 
sketch very briefly, because if correct—and I believe it 
to be eee in general acceptance—it gives an assur- 
ance of inexhaustible supplies of oil, and also indicates 
the probability of its occurring in every part of the world 
quite ng ee « opghe of the age of geological formations ; 
and so holds out motives to engineers to perfect the 
— of penetrating much deeper into the heart of the 
earth. 

Laplace’s theory of the origin of the planetary system 
is generally accepted as correct ; and according to it the 
earth must be composed of the same materials as the sun. 
This view has in latter days received striking confirma- 
tion from the spectroscope, by means of which it has 
been demonstrated that there exists in the sun many of 
our metals, and especially iron, in the state of vapour: 
while meteoric stones, which belong to the same order of 
substances as the planets, have been found by actual 
analysis to be largely composed of iron and its carbides. 
The law of the diffusion of gases would lead us to expect 
that on the condensation of the metallic vapours the sub- 
stances of higher specific gravity or greater atomic 
weight would collect chiefly nearer the centre of the 
future globe, while the lighter matters would tend to 
aggregate on the surface. The mean specific gravity of 
the earth is about 5, while that of its euperficil deposits 
ranges from only 24 to 4: so that it is evident that the 
interior of the globe must be composed of substances 
having high specific weights—such as iron, for example, 
which ranges between 7 and 8.. Moreover it is cer- 
tain that the rocks at a comparatively short distance 
down from the surface exist in a highly hented if not ina 
molten condition ; and that the solid crust covering them is 
relatively thin and easily fissured, as is abundantly proved 
by the upheaval of the land in geological and even in 
modern times, and by the earthquake disturbances which 
ai more or less over the whole world even now. Dr. 

endeleeff points out that the oil-bearing regions gene- 
rally lie parallel to mountain ranges, such as the Cau- 
casus in Russia, the Alleghanies in America, and the 
Andes in Peru; and that petroleum does not appear to 
belong to any particular geological formation, inasmuch 
as it occurs in Europe usually in rocks of the Tertiary 

riod, while in the United States it is found in the 

evonian and Silurian strata, which are so nearly de- 
void of animal and vegetable remains. He also points 
out that, on account of the volatile nature of rock oil, it 
could not have been borne from a distance like many 
other deposits, but must have been formed very near the 
spot where it is found. The fissuring of the earth’s crust 
by the upheaval of mountain chains and by other dis- 
turbances allows surface waters to penetrate into the 
heated internal portions of the earth ; and there, coming 
in contact with the glowing metals and their carbides, 
they give rise to the chemical reactions which result in 
the formation of petroleum in the state of vapour, and 
in the evolution of steam. These vapours penetrate 
through the fissured crust into the upper and cooler 





regions, where they are either wholly or partially con- 
densed, forming deposits of petroleum very commonly 
associated with water; and the gases which cannot be 
condensed by cold escape to the surface. The precise 
compounds which are formed depend upon the tempera- 
ture and pressure met with ; and hence we find associated 
every grade of ea oil, mineral pitch, ozokerit, 
and other substances. he extraordinary ave r- 
sistence of the oil wells leads to the conviction that the 
substance must be forming as fast almost as it is removed ; 
and I have very little doubt that improved boring ap- 
pliances, which it is your business, gentlemen, to contrive, 
will enable engineers to rapregy to depths not even 
dreamt of now, so that, by the time that our coal re- 
sources come to an end, from exhaustion of the mineral, 
or from the condition of perpetual strike to which we 
seem tending, oil springs will be tapped which will have 
the priceless advantage of yielding their riches without 
the agency of underground labour. If my memory serves 
me rightly, we have not had a paper on deep boring at 
any rate within the last ten years; and the Institution 
would, I am sure, welcome a communication which would 
lay before us the present state of this most important 
art. 
There are two or three more subjects to which I should 
like to have alluded—such as the influence of bicycle 
building on machinery design, and on the mechanical 
details of dynamos and electric motors, which have been 
raised so lately from the region of mathematical instru- 
ment making to the workshop of the mechanical engineer. 
But I feel that I have trespassed too long already on 
your patience ; so long, that I cannot but thank you for 
the attention and good humour with which you have 
listened to much that must have appeared to you mere 
platitudes. 








ENGINE PERFORMANCES OF THREE 
CRUISERS. 


Performance of Three Sets of Engines belonging to Second- 
Class Cruisers recently added to H.M. Navy as calcu- 
lated from the Full-Power Steam Trials. 


By Mr. Joun G. Liversiper, R.N. 


THE object of the paper is to discuss a means of com- 
parison of the performance of engines of one class, the 
data being those obtainable from the steam trials made 
of Her Majesty’s ships, that is to say, the gauge pres- 
sures recorded, the number of revolutions per minute, and 
the indicator diagrams. 

The indicated consumption of feed water per horse- 

wer per hour is calculated from the indicator diagrams. 
The real consumption of feed water will differ from this 
amount, on account of the quantity of steam condensed 
by the action of the sides of the cylinder and the water 
present at admission; but the indicated consumption 
fixes at least the minimum and the actual consumption of 
feed water will be a certain amount greater. 

The losses due to wiredrawing, incomplete expansion, 
and excess back pressure, are calculated, these losses 
are compared in different cases, and the effect of the area 
of the steam passages is seen. 

A diagram is drawn showing the variation of pressure 
and volume of the working steam in its passage through 
the cylinders. An adiabatic curveand a curve of uniform 
wetness are drawn through the point of cut-off, so that 
the evaporation or condensation, which takes place from 
point to point of the expansion, can be measured. 

The results are worked out for the steam trials of three 
of the new second-class cruisers at full power. The 
engines are specified to be of 4500 horse-power each set, 
at 140 revolutions ; the stroke is 3 ft. 3 in., and the work- 
ing pressure is specified to be 150]b. by gauge. The 
engines are of the triple-expansion type, and the dia- 
meters of the cylinders are 33.5 in., 49 in., and 74 in. 
The cylinders are jacketed by steam of 1501b., 801b., and 
30 lb. pressure (gauge) respectively in the spaces around 
the separate cylinder liners. The calculations are made 
from the combined diagrams ; and the combined diagram 
is in each case drawn from the mean of the indicator 
diagrams for the up and down strokes. The engines 
will be referred to as Nos. 1, 2, and 3; the two latter are 
mainly made off the same tracings. Engines Nos. 1, 2, 
and 83 are fitted with piston slide valves to the high 
pressure and intermediate pressure cylinders, and a double 
ported D valve to the low-pressure cylinders. All three 
engines have ordinary eccentrics and link gear. 

eae ss of Feed Water from Diagrams.—The 
method adopted of measuring the indicated consumption 
of feed water is to find the pressure and volume of the 
steam in the high-pressure cylinder and clearance at 
cut off, and to divide the volume so found by the volume 
of 1 Ib. of dry and saturated steam at that pressure. We 
thus get the weight of steam in the cylinder and clearance 
at cut-off denoted by W;. Next select a suitable point 
on the compression curve, and find the weight of steam 
shut in the cylinder and clearance spaces denoted by W». 
Then W, the indicated consumption of steam per stroke, 
is equal to W;— We, and thence the indicated consump- 
tion per indicated horse-power per hour can be found. 

The indicated consumption is measured at the point of 
cut-off for convenience of comparison of the co-efficients 
of performance of different engines of the class ; it may 
happen that the steam becomes drier at some subsequent 
point of the expansion, and the indicated consumption 
calculated for such a point would be greater. 





* A more extended account of Dr. Mendeleeff’s theory 
will be found in the report for 1889 of the British Asso- 
ciation, President’s address to the Mechanical Section, 
pages 727-730. aaa : 

+ Paper read before the Institution of Naval Architects, 
April 8, 1892. 
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Comparison of Efficiencies of Different Engines of the 
same Type.—Dr. Kirk and Mr. Parker, in papers on the 
engines of the s.s, Aberdeen, read before the Institution 
of Naval Architects (see vol. xxiii.), drew adiabatic 
curves of expansion on their combined Coens, and the 
actual curves of expansion in the three cylinders agreed 
very closely with the adiabatic curve. Again, Mr. Wil- 
lans, in a paper read before the Institution of Civil Engi- 
neers (vol. xciii. of Proceedings), adopted the adiabatic 
curve to represent the expansion of the steam in his 
standard engine. This standard engine is one in which 
the temperature of the feed water is raised from that of 
the condenser to that corresponding to the mean admis- 
sion pressure by the application of heat at a gradually 
rising temperature. The feed water is then all evapo- 
rated at the temperature of the boiler, and is, after cut- 
off, expanded adiabatically till the pressure of the con- | 








L - 
U=(T, -T,){ 1 1) -T,. log. —. 
(T, 0( +2) o+ 10g, T, 


The indicated horse-power of the experimental engine 
being found from the indicator diagrams, and the quan- 
tity of feed water actually supplied being measured, we 
can find the useful work in eouel units actually done 
by each we of feed water supplied =U’. | 

U 


Then 


compared with the standard. 

In the engines now under consideration the actual con- 
sumption of feed water per hour is not known; but, as 
pointed out in an earlier paragraph, it will differ from | 
the indicated consumption by an amount depending on | 
the initial condensation. | 

The initial condensation depends (see Cotterill’s ‘‘ Steam 


is the efficiency of the experimental engine as 




















or less on the size of the Pi 
is therefore stated separately 

No. 1 hasa higher efficiency than either Nos. 2 or 3, 
and these latter have the same efficiency, as might have 
been expected. The higher efficiency of No. 1 is, no 
doubt, partly due to the earlier cut-off in the high-pres- 
sure cylinder. 

Causes of Loss of Efficiency.—The losses in an actual 
steam engine are divided by Mr. Willans in the paper 
quoted above into two classes. 

First, the initial losses due to leakage, radiation, and 
initial condensation in the a cylinder. 
These do not enter into the scope of the present paper. 

Secondly, losses due to the differences of the indi- 
cator diagram from the theoretical diagram. hese 
are due to wiredrawing or friction of steam passages, 
leakage, drop of pressure in the receivers by unbalanced 


pes and passages. This loss 











































































Fig.3. ENGINE N°! 
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denser is reached ; finally condensation takes place at the 
temperature of dry and saturated steam at the pressure of 
the condenser. The co-efficient of performance of such an | 
engine, that is, the ratio of the heat employed in useful 
work to the total heat expended, is best represented by | 
what Mr. Macfarlane Gray calls the ‘‘thetaphi” diagram, 
a simplification first placed before this Institution in 
1880 


In this diagram the vertical ordinate represents the 
temperature reckoned from the absolute zero (—461 deg. 
Fahr.), and the difference between horizontal ordinates 
represents the heat expended divided by the temperature 
at which the heat is added. 

It follows that the area of the diagram to the zero line 
represents the heat expended, and the area of the closed 
diagram for a particular engine represents the heat con- 
verted into work. 

For the engine described above the diagram is as drawn 
(see Fig. 1): 

T, is the absolute temperature of dry and saturated 
steam at the mean admission pressure. 


R= 30:7 
ee 
Pm7l6 +4 
Atmos |Press, iat | 
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Engine,” page 336, second edition) on the number of re- | 
volutions, the range of temperature of the steam in the 
cylinder, and on the area of the admission surface ; also 
on the amount of water remaining in the cylinder after | 
exhaust. 

The clearances, expansion, range of temperature, and 
revolutions in the engines considered are not very different; 
it is necessary for purposes of comparison to make some | 
assumption as to the behaviour of the steam in its passage 
through the cylinders, and perhaps not the least accurate | 
will be to assume that the initial condensation is the | 
same fraction of the actual feed water supplied, for | 
engines of the same class at corresponding powers. | 

U” is the work in thermal units done per 


1 


Actual supply _ 
Indicated supply <x 


Then is the apparent or indicated efficiency of the 





Ty is the absolute temperature at the mean condenser 
pressure, 

L, is the latent heat of steam at the temperature T,. 

Ly is the latent heat of steam at the temperature Ty. 


FB is equal to loge Th, 


Ty 
Then Heat converted into work_ ABCD | 
Total heat expended ABCEO 


If U is the work in thermal units done by each pound 
of steam in this standard engine, then 


” 
| engine, and a x « is the real efficiency. It may be 
| 
| noted that the real efficiency will always be less than the | 
| indicated efficiency. t 
| Incalculating U for the standard engine, the higher 
| limit of temperature T, is taken as that corresponding 
'to the mean admission pressure, and not that corre- | 

sponding to the boiler pressure. The loss due to the, 
| drop from the boiler pressure to that of mean admission | 
is due to the wiredrawing and friction of the steam pipes | 
, and ports (and also to radiation), and will depend more | 


up 
pound of the indicated feed water supply, and let the ratio | ° 














M, M3 
TABLE II.—Table of Efficiencies. 
! 
Full-Power Four Hours’ Trial. No. 1. | No. 2. | No. 3. 
eee a Rit 

Mean admission pressure (absolute) 152 136 133 
Absolute temperature of dry and satu-| 
rated steam at mean admission 

pressure .. ee es ee -.| 820 811.5 810 

Pressure in condenser (absolute) -| 16 2 1.75 
Absolute temperature of dry and satu- 

rated steam at condenser pressure ... 577 587 fe2 
Indicated consumption of water in 
pounds per indicated horse-power 

perhour .. oe ‘ oe o-| 14.4 16.7 16.5 

U as defined above.. 295.3 276 280.5 

" oa ny a 180.5 153.6 | 155.4 

U" | } 

indicated efficiency as compared) 

with standard engine .. 611 558 555 











expansion and to excess back pressure; also to radiation 
and greater initial condensation in the intermediate and 
low-pressure cylinders than in the high. 

The second-class of losses may be reduced by the partial 
evaporation of the water condensed on admission, by the 
partial recovery in the later cylinders of steam leaking 

t the pistons ; also, by less initial condensation in the 
intermediate or low than in the high-pressure cylinder. 

The loss due to incomplete expansion, and drop of pres- 
sure in the receiver, can be measured by a method given 
by a Cotterill (“‘Steam Engine,” second edition, 

e 321). 
us, suppose P, is terminal pressure at B in the 








i 
} 
y 
’ 
t 


638 


ENGINEERING. 








[May 20, 1892. 





TABLE I. 





Trial. 


Indicated horse-power on trial 

Revolutions per minute... o» ay 

Pressure in main steam pipe (absolute). . 

Point of cut-off as 2s om eee “hee 

Pressure (absolute) at cut-off in high-pressure cylinder .. . 

Volume of 11b. of dry and saturated steam at above pressure, in 
cubic feet .. he a ee oe ee os oe he 

Volume of steam contained in cylinder at cut-off .. oe 

Indicated weight of steam in cylinder at cut-off, in pounds o 

Pressure (absolute) of a point on compression curve high-pressure 
cylinder sp ee ma os oo os oe - 90 

Veleme of 1 lb. of dry saturated steam at that pressure, in 
cubic feet .. ‘ ° oe ee 


Volume of steam shut in cylinder at that pressure 53 es. 8s 
Indicated weight of steam shut in cylinder on compression in 
und oe oe oe 


Indicated consumption, in ‘pounds, per stroke. 


” ” ° horse-power ‘per hour 














Number 1.|Nomber1.|stumber 2.|Number2. Number 3. Number 3. 
Full Reduced Full Reduced Full Reduced 
Power. Power. Power. Power. | Power. Power. 
4958 3533 4847 35:9 | 4774 3426 
133.7 127.6 143 132.2 146 75 136.4 
160.2 | 142.2 159.7 154.7 162.7 165.7 
65 | 52 8 oj 8 38 
138.5 | 1175 124 112 119.5 101.5 
3.17 | 37 3.5 39 3 65 4.27 
18.18 | 15.61 20.75 18.82 20.85 | 17.47 
5.68 4.22 6.92 4.83 5.71 4.09 
75 CO|SCB 80 75 75 68 
5.78 7.5 5.4 5.78 5.78 6.3 
7.42 897 6.5 7.03 6.93 3.83 
1.28 | 1.2 12 1.21 12 61 
4.40 | 3.02 4.72 3.62 4,61 3.48 
14.2 | 18.1 16.7 16.24 16.5 16.6 

















The clearances are marked on the combined diagrams. The figures are the mean of those for the up and down strokes. 


TABLE VI.—AREA or PIPES AND PASSAGES. 











No. 1. | No. 2. | No. 3. 
dicta >. wo | assed : 
H. .; l | H. | L. | H. | a ee 
ee a eee wee | - | i 
Area of main steam pipe in square inches.. oo «-| 147.8 | 227 380 | { a ty I 201 314 
»» through cylinder ports in square inches .. oa] Ge 260 481 | 150 | 262 509.5 
ne ‘ iston valveliner orslidefaceinsquareinches 174 310 481 | 180 303 5818 | Asfor No. 2. 
»» of maximum steam opening in square inches --| 188 | 220 340 | 115 196.5 336 | 
” ” ” ” on trialin square inches 121 | 220 340 | 100 | ase | 979 
» of exhaust pipeinsquareinches .. os o-| 227 


cylinder X (see Fig. 2), and A B is the volume of that 
cylinder=V., also EF is the mean back pressure line. 
If also D C is the mean admission pressure line in the 
larger cylinder Y, and, finally, B C is an adiabatic curve 
whose equation is P. V* =constant; then the shaded 
area= A, represents the loss between the cylinders. 

In the case of the low-pressure cylinder, Po is the pres- 
sure of the condenser. 

The area A,, is calculated as follows : 


At =(P3—Po).Vot = Yacie Vo_p, (V.—Ve) 


i 


Vi[ Ps—Pot P—Po.( ty" Po 
2 P, 


3] 


= Ve [ + 9P,—10 PP" ] 


=V.. 144 [ etm { 9—10 ( a )* | 


It will be convenient to represent the loss as a pressure 
referred to the area of the low-pressure piston, thus : 


Ar =V',. pir. 144=V2. 14a[ P+ po} 9-10(P) i] 
P2 


Where V’, is the volume of the low-pressure cylinder, 


oo 
pr = yi [pte 9-10 (2) vo +] 


and 7: represents the loss between the cylinders as a 
pressure on the low-pressure piston. 


Tasie IIL.—Table of Losses. 





Full-Power Trials. No. 1, | No. 2. | No. 3 














Pressure (absolute) in main steam pipe 
in lb. per sq. in. .. we -. -.| 160.2 159.7 162.7 
Mean admission pressure (absolute) in| 
high-pressure cylinder, lb. per sq.in | 152 | 136 133 
Mean admission pressure (absolute) in| 
intermediate pressure cylinder in 1b. | 
pera. ae oe ai re 
Mean admission pressure (absolute) in 
low-pressure cylinder in]b. per sq. in.| 23.5 
Terminal pressure | om mega pe in 
high-pressurecylinder in lb. persq.in.| 91.8 | 97.8 97.5 
Terminal pressure (absolute)=p, in in-| | 
termediate-pressure cylinder in Ib.| 36.4 | 47.2 | 44.6 
per sq. in... oe os os es | 
Terminal pressure (absolute) = pgin low-| 
pressure cylinder in lb. per sq.in. ..| 11.8 160=«|Sso14.17 
Mean back pressure (absolute) high- 


63.5 70 70.5 





pressure cylinder in Ib. per sq. in. ..| 72.5 | 80 78 
Mean back pressure (absolute) inter-| 

mediate-pressure cylinder in lb. per 

8q. in. a» “3 os - --| 29 36 | $4 
Mean back pressure (absolute) low-| 

pressure cylinder in Ib. per sq. m2) & 7.3 9 
Pressure in condenser (absolute) in 1b. | | 

per sq. in. .. oe ee oe | 15 ] 2 1.75 





Values of p: between high and inter- 
mediate-pressure cylinders in Ib, per 

. in. oe oe ee < - 
Values of px, between intermediate and 
low-pressure cylinders in lb. per 





6.75 | 9.1 


. in, - oe * ee ee 36 
Values of px between low-pressure | 
cylinder and condenser in. lb. pe 
ae a Us eee ees Pee 








Total value of 71 os be oof M16 | O12 | 33.6 





320 682 201 | 814 631 





A second method of calculating the efficiency (which 
will take account of the gain or loss due to the different 
initial condensation in the high, intermediate, or low- 
pressure cylinders, but neglects effect of clearance) is 
obtained thus: Let pm be the mean effective pressure 
referred to the low-pressure piston ; then we may write 
Efficiency = _ —_ 

Pm + = Pu 


TaBie IV. =. 








Full Power Trials. 





| 
Mean effective pressure referred to low-| 
pressure piston = pm .. ee ool 
y , = , | 

| 


43.7 | 40.01 | 38.7 
Pm +2 ry 65.3 71 | 72.3 

rn 67s «4563 | £535 
Put SP. 


This second method of calculating the efficiency is use- 
ul as a check on the first method given, but the first 
method is preferred by the author. 


TABLE V.—eLoss by Wiredrawing before Admission to 
__ High-Pressure Cylinder. _ 


Full-Power Trials. No. 1. No. 2. | No. 3. 








Absolute pressure in main steam| 
pipe in pounds persquare inch| 160.2 159.7 162.7 
Mean admission pressure (abso-; 
lute) in high-pressure oylinder| 152 136 133 
Loss per cent. by wiredrawing 
before admission to  high- 
pressure cylinder - 


6.1 14.8 18.2 





The smaller loss by wiredrawing before admission to the 
high-pressure cylinder of No. 1 compared to Nos, 2 or 3 is 
now seen to be due to the larger area of steam pipe, and 
of maximum opening for steam. The loss between the 
cylinders in No. 1 is also, onthe whole, much less than in 

os. 2 or 3, and part of the saving is, no doubt, due to the 

ater transverse sectional area of the receiver pipes. 
he losses in No. 3 are rather greater than for No. 2, par- 
ticularly the loss due to wiredrawing before admission to 
the high-pressure cylinder; perhaps this is due to some 
— difference in the setting of the respective slide 
valves, 

Combined Diagrams.—The diagrams obtained from the 
indicator cards are first referred to the same scales of 
pressure and volume, the volume of the cylinder being set 
off from the line representing the volume of the clearance 
in that cylinder. 

In conclusion, it may be remarked that the low value 
of the efficiency Loner (.555 to .61) x] of this class of 
engines is mainly due to the high terminal pressure in the 
low-pressure cylinder (from 16 to 11.8); to reduce this 
terminal pressure it would be necessary to employ a 
higher rate of expansion; but in engines for vessels of 
Her Majesty’s Navy the consideration of weight limits 
the ratio of expansion, at least, at full power. 

On the other hand, with a low rate of expansion, the 
— equivalent of the resistance due to the constant 

riction of the engine is a less fraction of the mean effec- 

tive opened and any increase in the rate of expansion 
will be accompanied by a loss of mechanical efficiency 
due to the increase of this fraction. Thus, for engine 
No. 1, if we —— the pressure equivalent to the con- 
stant friction to be 24 lb. = p!: 





At full power the ratio of 6.4 
expansion is abs es 

At reduced power the ratio 7. 
of expansionis... eck { 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has exhibited a good 
tone, and prices for all descriptions have been well main- 
tained, the best qualities having made 13s. to 13s. 3d., and 
secondary ditto, 12s. 6d. to 12s. 9d. per ton. There has 
been a moderate inquiry for household coal; No. 3 
Rhondda large has made 13s. per ton. Coke has ruled 
firm ; foundry qualities have realised 23s. 6d. to 24s., and 
furnace ditto, 19s. 6d. to 20s. 6d. per ton. Spanish iron 
ore has shown little change. The demand for patent fuel 
has been comparatively quiet. 


The Rhondda Rivers.—Dr. James, medical officer of 
health to the Ystradyfodwg Local Board, in his annual 
report refers to the condition of the Rhondda rivers as 
follows: ‘‘So far these rivers have been our main sewers, 
and, in addition to receiving all the sewage of your 
district, large quantities of solid matters, shale from 
collieries, boiler ashes, household refuse of all kinds, 
earth removed in building operations, large quantities of 
offal, and the blood from slaughter-houses, horse, cow, 
and pig dungs, are poured in the streams and rivers of 
your district. Periodical reports'reach your board, and 
then matters lapse pretty much into the old groove.” 

The ‘‘Phebe.”—The cruiser Phebe, which was built and 
engined at Devonport, has been added to the fleet reserve 
at Devonport. The Phebe has proved herself an efficient 
cruiser and she is in excellent order. 

Welsh Colliery Enterprise.—Arrangements are being 
made by Messrs. Griffiths and Jenkins to restart the 
Gelenog House Coal Colliery, Llantwit Vardre, which 
has been abandoned for two or three years past. A com- 
pany has been organised with a capital of 400,000/. to 
take over the National and Blaen-Rhondda collieries, in 
the Rhondda Vach Valley, and the Risca and Abercarn 
collieries in the western valley of Monmouthshire, from 
Messrs. Watts, Ward, and Co. 

Bute Shipbuilding, Engineering, and Dry Dock Com- 
pany, Limited.—The directors of this company recom- 
mend a dividend of 74 per cent. for the past year. The 
handsome balance of 13,416/. is also carried forward. The 
directors have endeavoured to utilise the Commercial 
Dry Dock as much as possible. 

South Wales Coal and TIron.—The shipments of 
coal from the four Welsh ports in April were as 
follow : Cardiff —foreign, 863,863 tons; coastwise, 
103,439 tons. Newport—foreign, 169,301 tons ; coastwise, 
90,481 tons. Swansea—foreign, 75,529 tons; coastwise, 
57,738 tons. Llanelly—foreign, 11,369 tons; coastwise, 
4687 tons. It follows that the aggregate shipments from 
the four ports in April were—foreign, 1,120,062 tons; 
coastwise, 256,345 tons ; total, 1,376,407 tons. The ship- 
ments of iron and steel from the four ports in April 
were—Cardiff, 5455 tons ; Newport, 1446 tons ; Swansea, 
175 tons ; Llanelly, nid ; total, 7076 tons. The shipments of 
coke were—Cardiff, 12,949 tons; Newport, 169 tons ; Swan- 
sea, nil ; Llanelly, nil ; total, 13,118 tons. The shipments 
of patent fuel were—Cardiff, 29,411 tons ; Newport. 8031 
tons ; Swansea, 22,158 tons; Llanelly, nil; total, 59,600 
tons. The aggregate shipments of coal from the four Welsh 

ts in the first four months of this year were—Car- 

iff, 3,847,833 tons; Newport, 967,775 tons; Swansea, 
525,754 tons; Llanelly, 56,894 tons ; total, 5,391,256 tons. 
The aggregate shipments of iron and steel during the 
same period were—Cardiff, 13,299 tons; Newport, 5436 
tons; Swansea, 263 tons; Llanelly, nil; total, 18,998 
tons. The aggregate shipments of coke were—Cardiff, 
31,329 tons; Newport, 353 tons; Swansea, 2075 tons; 
Llanelly, nil; total, 33,757 tons. The aggregate ship- 
ments of patent fuel were—Cardiff, 111,461 tons; New- 
port, 21,772 tons ; Swansea, 118,149 tons; Llanelly, nil; 
total, 251,382 tons. 
Dredging at Newport.—At the last sitting of the New- 
port Harbour Board, it was decided to accept a tender of 
Messrs. J. London and Co., for the removal of what is 
known locally as the gravel patch shoal. The amount of 
Messrs. London’s tender was 28001. 


Dowlais Iron — —The new works of the Dowlais 
Iron Company at Cardiff appear to have made a good 
start. One furnace last week effected an output of 1110 
tons of pig. The average yield of a furnace of the old 
type did not exceed 600 tons per week. 

The Great Western Railway at Cardif.—A contract for 
widening a bridge over the Taff (one of the improvements 
which the Great Western Railway Company is about to 
carry out at Cardiff) has been let to Messrs. Pauling and 
Elliott, of 28, Victoria-street, London. 


Taff Vale Railway.—The Taff Vale Railway Company 
proposes to provide additional siding accommodation 
at th Dock. The increase of trade at the Roath 
Dock has rendered this step necessary. The Taff Vale 
Company has a Bill now pending in Parliament em- 
powering it, inter alia, to acquire land at Whitchurch for 
the erection of engineering sheds. No opposition is anti- 
cipated. 

The Tin-Plate Trade.—Some of the Welsh tin-plate 
manufacturers pro to transfer a portion of their 
operations to the United States. Mr. W. H. Edwards, 
of Morriston, will shortly erect temporary wash-houses 
near Philadelphia. 

Barry Dock.—The shipments of coal from this dock 
last week were 95,651 tons. Coke was also exported to 
the extent of 2609 tons. 





Cuicaco ExHrsitTion, 1893.—The Royal Commission 
announce that applications for space in the British Section 
can only be received up to Saturday, May 21. Any 
applications received after that date will be filed, in case 
px ea 8 becoming hereafter available, but will not be 
included in the first allotment. 
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STEAM ENGINES AND BOILERS. 


2630. G. Arendt, Niederbruck, Alsace, Germany. 
Steam Traps. [8d. 2 Figs.) February 10, 1892.—This inven- 
tion relates to steam traps and comprises an expansible body, 
consisting of a number of metallic plates connected with each 
other alternately by bent metal strips, and by rods which ex- 
panding at the temperature of the steam cause it to move apart 
and close a valve, so that the steam cannot escape. When, how- 
ever, water of a lower temperature is admitted, the metal rods 





contract, and, raising the valve, allow the water of condensation 
to flow off. When steam only, coming from E, has entered the 
casing, the metallic parts of the expansible hody are heated and 
assume their greatest length. Now the valve w is so adjusted 
that it bears exactly upon its seat, and steam therefore cannot 
leave, but when water of condensation enters, the expansible 
body cools and the valve u will rise sufficiently from its seat to 
permit the water to flow off. (Accepted April 13, 1892). 


10,305. W. H. Allen, R. Wright, and R. W. Allen; 
London. Governors for Steam Engines. (8d. 6 Figs.) 
June 17, 1891.—This invention relates to automatic expansion 
governors, in which pivoted weights carried by the flywheel are 
operated by centrifugal force as the latter revolves, and are con- 
nected to an eccentric, the position of which is varied as the speed 
of the flywheel and the resulting centrifugal force varies, the 
action of the latter being resisted to the extent required by 
springs connected to the weights. To the inside of the wheel a is 
fixed a hollow bracket h carrying guide pulleys t, the outer end 
of the bracket being formed with a disc and hollow cylinder . 
Inside this cylinder is fitted freely a helical spring m, the outer 
end of which is compressed by a platen carrying at its centre the 
adjustable bracket o provided with pulleys p round which is passed 





acord. The tension of this cord is regulated when the apparatus 
is at rest, and in order that it may be effected whilst the engine 
and apparatus are running, the spring m is made shorter than if 
used alone, and a second supplementary spring w is fitted outside 
the cylinder, and has its outer end abutting against the same plate 
n, which supports the main spring, whilst its inner end rests 
against a flange in a cylinder w fitting freely round the cylinder / 
and disc m. Theinner end of the cylinder w is embraced by a 
loose ring, which can be moved in either direction by a lever 
turning upon a fixed centre and provided with a regulating screw 
and handwheel. By formng the ring outward the cylinder is also 
forced outward, compressing the supplementary ring u, increas- 
ing the tension upon the cord, and Gelding the weights together 
with greater force, thereby reducing their action upon the eccen- 
tric and valve. (Accepted April 18, 1892). 


22,729. G. S. Strong, New York, U.S.A. Steam 
Boilers. (8d. 19 Figs.} December 29, 1891.—The object of 
this invention is to provide a boiler shaped to embrace a firebox 
having a very large grate area. The crown sheet of the fire- 
box is made of an arched cross-section and with deep transverse 
corrugations d into outwardly extending flanges J! at the 
sides and upwardly extending flanges at the ends, these flanges 
being continuations of JI. The front flange of the crown sheet 
forms an Adamson seam with the end plate. The side plates O 
of the firebox have corrugations to correspond with those of the 
crown sheet, the corrugations merging at the top into an out- 
wardly projecting flange made to correspond with the flange J', so 
that the two pieces can be united. The mud ring P is 
in its corners, the notch receiving the seam formed between 
the side and end plates of the firebox. Angle irons Q placed 








back to back are riveted to the top of the boiler, so that their 
outwardly extending flanges are in a line with inward folds of 
the corrugated top sheet of the firebox, and upon bolts 

through the angle irons Q and I respectively are liaks R, R', R2, 
the lower ends of which are secured on pins S ing through 
the sides of the inward fold and riveted on the inside of the crown 
sheet. The side sheets are flattened in order to provide proper 











bearing and holding surfaces for series of stays T having end 
extensions which pass through holes in the side sheets and 
firebox and are riveted thereon, The upper part of the dome has 
secured to its edge a flange ring extending over the top sheet, 
and another extending beneath the top of the boiler and along- 
side of the upwardly extending annular part of the ring U! by 
which the joint is strengthened. (Accepted April 13, 1892). 


ELECTRICAL APPARATUS. 


3970. B. J. B. Mills, London. (R. Lundell, New York, 
U.S.4.) Dynamo-Electric Machines, [&d. 5 Figs.) 
March 1, 1892.—This invention relates to the construction of the 
field magnets of electric motors and the arrangement of magnetis- 
ing their coils. The armature 1 has radial grooves 2 at regular 
intervals, in which the armature coils are wound. The commu- 
tator 3 is mounted on the armature shaft 4 inside of the bracket 5 
so that the wires leading from the coils to the commutator seg- 
ments pass directly to the commutator, without the necessity of 
leading them through a hollow shaft or bushing. On the shaft is 

laced a hard metal sleeve 7 on which are rings 8, 9, holding 

tween them series of steel balls, confined by an encircling 
ring 11. The pole-pieces which are laminated, being made up of 
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several plates of sheet iron piled together and secured by rivets 
21, are provided with grooves of width equal to the thickness of 
the yoke and are placed in recesses, those in the first recess being 
placed in such a manner that the foot of each pole-piece points 
from the centre of the yoke, and those in the other so that 
the feet 23 point towards thecentre. Since the coils are arranged 
in radial grooves, as the armature rotates in the field, they will 
first pass over one of the lower corners of each pole-piece and 
then gradually on so that it stands directly over the same, then 
over one of the upper corners, and finally leaving it entirely. 
This causes a gradual rise and fall in the magnetic changes in the 
machine and largely reduces sparking at the commutator brushes. 
(Accepted April 13, 1892). 


4416. W. H. Weston and G. W. Weston, Philadel- 
phia, Pennsylvania, U.S.A. Electric Switches. (8d. 
2 Figs.) March 5, 1892.—This invention consists of an electric 
switch constructed of two pairs of metal clips, each pair forming 
acircuit terminal, and an inverted U-shaped blade, whose ends 
are adapted to enter between the clips respectively, completing 
the circuit through a fusible connection on the end of one of the 
terminals, the blade being carried by a spring attached at one 
end to an operating lever and adapted to be engaged at the other 





by a projection on the lever, whereby the circuit is broken. When 
it is desired to break the circuit the handle of the lever K 
is raised, whereby the lip M is advanced towards the end of the 
spring J, and the latter raised, and tension imparted to it, as the 
blade, owing to its friction with the clips, resists the rising motion. 
This resistance, however, is overcome as power on the lever con- 
tinues to be exerted, so that as the tension of the spring increases, 
the blade suddenly leaves the clips, and the circuit is broken, 
the ascent of the lever having been finally assisted by the action 
of the spring. (Accepted April 13, 1892). 


GUNS, &c. 


2532, R. B. Dashiell, Indian Head, Maryland, 
U.S.A. Breechl Ordnance. (8d. 21 Figs.) Feb- 
ruary 9, 1892.—This invention relates to breechloading guns 
wherein the breech is closed by a slotted screw plug adapted to 
swing about apivot, the screw plug being made to register with a 
corresponding slotted female screw in rear of the powder chamber. 
After firing and when the breech of the gun is to be opened, the 
rotation of the breech plug to the right, by the left trend of the 
mutilated screw threads, will cause the upper end of the cocking 





levers 39 to move in the inclined circular cam groove 40 which is 
formed in the projection of the collar4. This movement of the 
upper end of the cocking lever will cause its lower forked end 
to move the groove sleeve and the firing-pin to the rear until 
the vertical surface of the rear shoulder of the latter becomes 
seated upon the inner point of the horizontally arranged sear 42. 
During this unlocking movement, the inclination of the rear 
shoulder of the firing-pin will cause the sear 42 to move out- 
wardly until its inner point reaches the vertical surface of the 
shoulder, when the spring 43 will throw the sear in front of the 
shoulder and hold the firing-pin locked. When the plug has 
been placad in the breech and has commenced to be turned for 
locking it in its seat, the plug is rotated, the upper end of the 
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locking lever will move back in the cam groove, slide the groove 
sleeve forward on the firing-pin, and compress the spiral spring 
to its full extent. In the mean time the sear toe 45 will come into 
engagement with the trigger toe 46, when the gun will be ready 
for firing. The extractor for the empty cartridge case consists of 
a barof metal, having at one end a part of a flanged ring, the 
flange being turned inwards and adapted to engage the rim of 
the cartridge case. In rear of this flange the head of the extractor 
has a shoulder which brings up against the face of the nose plate 
and prevents the flange from being drawn closer thereto than the 
a of the rim of the cartridge case. (Accepted April 13, 





9679. J. ¥. Johnson, London. (F. J. Choles, Pieter- 
maritzburg, Natal.) Breechloading Small Arms. (8d. 
3 Figs.) June 8, 1891.—The object of this invention is to pro- 
vide a firearm having a breech mechanism so arranged that the 
gun is discharged by a gentle pressure of the thumb, thus giving 

teadi and dispensing with the use of a trigger. On the lever 
A is an antifriction roller Bby means of which the hammer C is 
cocked. This hammer is mounted on the centre pin in the breech- 
block H and is formed with a tail-piece against which the roller 
acts to cock the hammer by causing a notch therein to engage 








with a sear D. The press button F fits in a hole in the bottom of 
a recess f formed in the frame by which the breech is secured to 
the stock, the thumb-piece being so arranged as not to protrude 
beyond the line of the body of the gun. The breech-block H carries 
in a slot the striker I having a curved projection against which 
one end of the main spring J bears, the other bearing on a pro- 
jection on the tail of the hammer. After the gun is loaded, by 
pressing the thumb-piece F, and thereby through a lever dis- 
engaging thesear D, from the notch in the hammer, which under 
the influence of the main spring is driven forward against the 
striker, the flrearm is discharged, (Accepted April 13, 1892). 


RAILWAY APPLIANCES. 

16,451. W. P. Thompson, Live ol. (EZ. Espiau and P. 
Ferrer, Barcelona, Spain.) Electric ‘train Si a - (8d. 
4 Figs.) pn ceed 28, 1891.—This invention consists in providing 
means by which the driver of a train is in constant i 
tion with the next station, or with a train which is travelling on 
the same set of rails, thus allowing of its course being arrested in 
time and collision prevented. The electro-dynamo is placed on 
the platform of each locomotive by which it is actuated through a 
system of gearing. The current is then directed by a combined 
contact device consisting of small brushes similar to those of the 
dynamos on to one of the rails of the track which serves as a con- 
ductor for it. The rail takes the current from the dynamo D on 
the locomotive and transmits it along its length up to E close to 
the next station, where there is an interrupter and a contact de- 
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vice which forces the current to travel by the conductor ol, o' 
and transmits it to an electrical apparatus G for receiving the 
signals ; one of the poles of the dynamo is in communication with 
one of the road rails by means of a brush, which keeps constantly 
rubbing on it. The other pole is fixed to the receiver H placed 
on the locomotive and the other extremity of its conductor com- 
municates with a button by which the current is established or 
interrupted. The other conductor of this manipulatorcommuni- 
cates, by means of another brush, with the other rail, by which 
the returning current is conducted. The rail which conducts the 
transmission current communicates with the bell of the station 
N by the conductor ol, o"', the returning current being carried by 
the other rail fixed to the bell by a similar conductor on which a 
button is placed for establishing and interrupting the current. 


(Accepted April 13, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


4325. A. Goodwin and A. Goodwin, London, 
Brake for Rotary Shafts subject to Axial Pressure. 
(8d. 2 Figs.) March 4, 1892.—This invention has reference to 
the use, in conjunction with a rotary shaft subject to be or nd ro 
sure, of a brake which will permit of its being freely rotated one 
way, but which will be automatically brought into actlon to 
arrest the motion in the opposite direction. The shaft a which, 
when in use, is constantly subjected to endways pressure actin, 
in the direction of the arrow 1, is provided with a conical collar 














































































640 


ENGINEERING. 





[May 20, 1892. 








entering a similarly shaped collar formed in one with a sleeve d. 
The cap e serves to prevent undue friction between the collars, 
and by making the surfaces of the latter conical and arranging 
them concentrically, the wear of these surfaces is rendered more 
uniform. The collar is formed externally with ratchet teeth /, 
with which engages a spring pawl g to prevent rotation of the 
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sleeve in one direction. When the shaft is rotated in the direction 
of the arrow 2 the sleeve will turn with it, but when the acting 
force ceases and the shaft commences to revolve in the opposite 
direction, the pawl g will prevent the backward rotation of the 
sleeve, and the friction between the collars will stop it if the turn- 
ing force be insufficient te overcome the friction. (Accepted 
April 13, 1892). 


20,228. P.C. Noble, Barnsley, Yorkshire. Conical 
Edge Roller Mill for Grinding Hard Substances. (sd. 
2 Figs.) November 21, 1891.—This invention relates to an edge 
roller mill which is supplied with two or more conical rolls re- 
volving on a bedplate having a boxed up footstep to take the 
vertical shaft, the conical rolls when fixed having their largest 
diameter nearest to the vertical shaft, by which increased grind- 
ing capacity is procured. The conical shaped rolls a are made of 








a metal such as cast iron, and have their largest diameter nearest 
the centre of the bedplate or vertical shaft b, thus causing a 
great amount of friction at each revolution ; scrapers being fitted 
to the driving arms of the mill to deliver the ground materials 
from one roll to the other, and also to the elevator pit. The foot- 
step box d is made of cast iron, with adjustable foot-step, which 
is covered by a dust box e fastened to the vertical shaft. /f is a 
centre driving arm, keyed on the vertical shaft to take the 
driving arms of the rolls. (Accepted April 13, 1892). 


MISCELLANEOUS, 


1478. J. ¥. Johnson, London. (A. Bornholdt and J. 
Hlatz, Brooklyn, N.Y., U.S.A.) Vacuum Pumps. (8d. 
4 Figs.) January 26, 1892.—This invention has reference to 
vacuum panes for use in connection with stills or wells, &c., and 
consists in the construction and arrangement of the vacuum 
cylinder and auxiliary parts, whereby the former is emptied of 
air and vapour at each forward stroke of the piston, and the 
inlet valve, at the same time, sealed against its return during the 
period of compression. The inner ends of the cylinders A, Al 
open directly into the tank and are closed only by the piston 
heads. A pipe communicates with the condenser, which con- 
sists of a series of upright tubes 3 open at their upper ends and 
inclosed in the jacket 4, the spaces between the tubes being closed 
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at the top. Condensing liquid is aimitted through the pipe to 
the space within the jacket, and is forced through a series of small 
perforations in the top of the tubes, so that the vapours drawn 
down through the pipe communicating with the condenser 
encounter the spray and are partially condensed. A pipe com- 
municates (Fig. 2) with the lower part of the tank, and when one 
cock is cpen and another closed the condensing medium is con- 
stantly re-used. Another pipe communicates with the cylinder 
through a small flap valve formea ofa strip of rubber. Through 
the top wall of the cylinder are a number of small perforations, 
through which, as the piston retreats, a spray of liquid from the 
tank is discharged upon the vapours entering through the valves 
N, which effects » further condensation. When the piston moves 
inward the liquids and vapours collected in the cylinders are 
forced into the tank through the discharge valve W. (Accepted 
April 13, 1892). 


$575. D. Rylands, Barnsley, Yorks. Manufacture 
of Carbonic Acid Gas. (8d. 1 Fig.) June 5, 1891.—Accord- 















































ing to this invention bicarbonate of soda is placed in a vessel and 
gubjected to such a héatas will drive off the carbonic acid gas. 
The horizontal retorts @ are furnished with the agcension pipes b, 


hydraulic main ¢, mouth-pieces and lids. The main d conveys 
the carbonic acid gas to the holder, a branch pipe f enabling the 
gas-compressing pump g to draw its gas supply either direct 
from the retorts or from the holder. The object of this arrange- 
ment is to allow the compressing pumps at times to produce a 
partial vacuum in the interior of the retorts, and so help in the 
giving off of the carbonic acid gas. The liquefied gas after leav- 
ing the compressor is conveyed by the pipe i to the iron bottle j, 
or by a branch pipe to the gasholder, from whence it can be bottled 
off. (Accepted April 18, 1892). 


9676. J. Broadfoot, Glasgow, Lanark. Stop Valves. 
(8d. 2 Figs.) June 8, 1891.—This invention has for its object 
to obtain a valve which, whilst extremely close fitting and tight 
when closed, can be moved with very little friction towards or 
from that (peg ne excepting when almost init. The pipes A and 
B are fixed to flanged openings of a valve box D. The valve C is 
in the form of a disc made with a spherical bearing surface round 
its rim, shaped to fit upon an annular seat surface F in the valve 
box, and is made with a palr of arms G, the outer sides of which 
have on them spindles H having eccentric bosses J fitted to 
turn in bearings in the opposite sides of the valve box. The 





automatic closing devices comprise a float L contained in a 
vessel adapted to the bottom of the valve box so as to receive 
water passing through pipes A, B. The float L, by means of a 
pin, having on it a roller, acts on a slotted lever made with a short 
weighted arm andacatch. When the valve C is opened, a horn 
on it pushes the catch aside and gets to the other side of it. The 
lever K is weighted so as to tend to close the valve C, but is 
prevented from doing so by the catch, but if water gets into the 
pipes it raises the float L, which acting on the lever P, moves the 
catch aside and allows the lever K to close the valve. (Accepted 
April 13, 1892), 


4527. C. G. Collins, Woodsburgh, King’s Coun 
N.Y., U.S.A. Purification of Brine. ' (8d. el Marsh 
8, 1892.—This invention consists in the introduction of an inde- 
pendent supply of oxygen into the brine in conjunction with 
the use of an electric current of an electromotive force not ex- 
ceeding 2} volts in intensity, so that the naseent oxygen gene- 
rated in the brine by the current will combine immediately with 
the dissolved oxygen, producing thereby a maximum amount of 
ozone without decomposing the chloride of sodium, The brine 
to be treated is introduced by the pipe E into the tank B, in 
descending through which it is impregnated with ozone evolved 
y the combination of the nascent oxygen generated between the 
electrodes by an electric current of not more than 24 volts with 
the oxygen introduced by the supply pipe O. Most of the im- 
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urities are rendered insoluble and precipitated, or are destroyed 

y the combined action of the electric current and the ozone, and 
can be positively separated and eliminated from the brine, by 
causing the latter to flow through the filtering material c! in the 
second compartment C preparatory to its discharge for evapora- 
tion and crystallisation. If the impurities after decomposition 
and precipitation in the compartment B are liable to re-combine 
to form soluble compounds when beyond the influence of the 
electric current, the anodes and cathodes in the filtering material 
cl are connected alternately with the poles of a battery D1, the 
current being regulated at an intensity below 2} volts, in which 
case the soluble compounds, if re-formed, are again decomposed 
by the electrical current into insoluble products, which are 
= removed by the filtering material. (Accepted April 13, 


9457. J. H. Parkinson, Stretford, Lancaster. 
Separating Oxygen from Atmospheric Air. (8d. 
12 Figs.) June 4, 1891.—This invention relates to a process of 




















separating oxygen from atmospheric air by forcing purified air 





under pressure through heated oxygen absorbing material and 


‘ subsequently drawing off the absorbed oxygen by reducing the 
pressure. ch retort is constructed with two chambers con- 
nected together at the bottom, a division plate extending down 
between them from the top nearly to the bottom. Through each 
chamber an annular flue f pore, turning off at the top. The heat 
thus coming in contact with a large heating surface helps to main- 
tain a uniform temperature as far as possible throughout the 
retorts and their contents, The retort A is connected to the 

urifiers by the pipe a, to the retorts B by a pipe b, and toC 

y pipe c, leading through a three-way valve M to the pipe a'; 
the valve permitting only one pipe to be open to the retort at 
the same time. The valve M is moved by the piston-rod of a 
cylinder to change the direction of the current of air passing 
through the retorts Band C. Each of the retorts have common 
pipes P and Q leading from them, the former delivering nitrogen 
froni one retort when the latter is delivering oxygen from the 
other, the oxygen being drawn offfrom the retorts by a vacuum 
pump. On the pipe Pare two back pressure valves S, S!, which 
allow the nitrogen to pass out from the retorts B and C respec- 
tively when there isan internal pressure, but prevent the entrance 
ofany air when the pressure has been reduced by the vacuum 
pump. Valves T, T! on the pipe Q act automatieally to allow the 
flow of the oxygen from the retorts. The gaseous fuel is supplied 
to the furnace through a thermo-regulator, by which the amount 
is regulated by the heat which is thus maintained at a practically 
uniform temperature. (Accepted April 13, 1892). 


3885. W. P, Thom mn, Liv ol, (A. Lorinser, 
Dietenheim, Wurtemburg, ny.) Spinning and 
ing Cotton, &c. (8d. 2 Figs.) February 29, 1892.—This 
invention has reference to the suspension of the bobbins in twist- 
ing and similar machines, Instead of the bobbins A being stuck 
with their heads ina bottom plate, and the threads being first 
carried upwards over a bar, and from thence back again to the 
thread guide rollers, they are suspended directly over the latter 
and fastened to the bar by a ring attached to each of them insuch 
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9885 b. 


a way that the threads run directly downwards, whereby they can 
never catch in the holder when the bobbin is run off as the former 
gives way in the opposite direction and the thread becomes free. 
If, however, a breakage of the thread occurredit in no way affects 
those adjacent, as the end running from the bobbin merely hangs 
straight down. It will not be necessary to adjust the twisting 
rollers and run-out bobbins are readily replaced by fresh ones, 
access, by hand, to the threads, being obtained without fear of 
breakage of the same, as owing to the swinging suspension of the 
bobbins the latter easily give way. (Accepted April 6, 1892). 











UNITED STATES PATENTS AND PATENT PRACTIOE. 

Ltee yy wey with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





New SwepisH Express Locomotives.—The engineer- 
ing firm of Nydqoist and Blahn, Trollhitton, Sweden, 
has just comple’ three express locomotives for the 
Malmi-Nassjé line. The engines are somewhat more 
than 15 m. long (exactly 15.185 m.), and the dimensions 
are in every respect greater than the locomotives hitherto 
used on the line, a fact which has caused some incon- 
venience at the stations. 


A Danish Gun Manvuractory.—Denmark has, like 
a number of smaller countries, followed the example set 
by the great powers, and has gone in for the manufacture 
of guns. It is about a year since the works, which 
belong to the Royal Artillery, commenced this manufac- 
ture, and they began by turning out twenty 9-centimetre 
howitzers, with breechloading mechanism, according to 
the French system. _The steel has been supplied by the 
St. Chamond Steel Works, but otherwise the whole of 
the work has been done in Denmark. ‘The trials have 
given the most satisfactory results, and tend to prove 
that the Danish-made guns are quite equal to those made 
in England and France. A number of 12 and 15-centi- 
metre guns are now in hand, for which the steel has been 
supplied by the Finspong Works in Sweden, 





CATALOGUES.—Messrs. Merryweather and Sons have 
issued a new edition of their catalogue, Section D, which 
contains numerous illustrations of machinery for the fire 
protection and water supply of country houses. Most of 
the plant dealt with in this section of Messrs. Merry- 
weather’s catalogue is of a very portable type, and the 
pumps illustrated are suitable for many other purposes 
as well as for extinguishing fires.—Messrs. G. E. Belliss 
and Co., of the sam-street Works, Birmingham, have 
sent us a copy of their new illustrated catalogue of high- 
ne rev gronge 4 Amongst the articles described and 
illustrated are direct-acting electric light engines, many 
of which have been supplied to the Navy, and also several 
compact arrangements of engines and centrifugal pumps. 
Auxiliary engines for steamships are also manufactured 
by this firm, and full particulars of these and other 
pep are given in the catalogue, which is well printed 
and profusely illustrated, 
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THE GLASGOW CENTRAL RAILWAY, 


Tur main thoroughfares of the city of Glasgow 
have been for three years in the hands of railway 
engineers, contractors, and navvies. An under- 
ground railway, about seven miles long, and a 
circular subway, of the same length, are in 
course of construction throughout practically the 
whole of their respective lengths, and when they 
are completed the citizens will have facilities for 


travelling in and around their continuously growing 


extends from the north-east of the city to Shields- 
road, on the south side of the river, with a branch 
into St. Enoch Station, the terminus of the Glasgow 
and South-Western Railway. The first railway 
really authorised as an underground line was the 
Glasgow City and District Railway, commenced in 
1883 and finished in 1886.* Later an extension was 
made, so that the line now passes from Bridgeton 
in the east end through the centre of the city 
westwards, the distance in tunnel being fully 
three miles, It joins the Stobcross Railway 

















GANTRY FOR DRIVING SHEET 


city probably greater than in the case of any other 
community. The map of the city and its environ- 
ments, given on the next page, affords some idea of 
the way in which the city is intersected by railways. 
Until 1870 there were only two passenger railways 
into Glasgow north of the Clyde. These, the 
original main lines of the Caledonian and of the 


Edinburgh ‘and Glasgow Companies, were brought | 


into the city underground, and the tunnels still exist. 
The one, giving access to Buchanan-street Caledonian 
Station from the north, is a quarter of a mile long, 
the other to Queen-street Station from Edinburgh 


and thie east, is 1000 yards long. In 1864 a new 


local line was authorised by Parliament, and was 
opened in 1870. 





This—the City Union—railway ' 





PILING ALONG THE STREETS, 


|or harbour branch of the Edinburgh and Glasgow, 
| now North British, system. This latter line is open 
'and curves northward through Partick to Maryhill 
in the north-west of the city. Under the City and 
District Act a second junction was made about a 
| mile from Partick, with the Helensburgh Railway, 
|to give direct communication to Dumbartonshire 
and the west. The connecting of several of these 
lines forms a circle for passenger traffic through the 
centre and round a part of the city lying to th 
north in connection with the North British Rail- 
way. These various lines, with the parts of the 
Glasgow and South-Western system passing to the 
* See Proceedings of Institution of Engineers and 
Shipbuilders in Scotland, vol. xxxi., page 97. 








south-west and the Caledonian to the south and 
south-east, afforded satisfactory communication. 
The part. of Glasgow immediately adjoining the 
River Clyde was left without a railway, the means 
of communication east and west being inadequate, 
and further it was impossible to get easily from 
west to south. As in London so in Glasgow ; the 
great stream of city traflic is eastward and west- 
ward on the line of the river, and to appreciate 
the desirability of this new railway, the Glasgow 
Central, those of our readers familiar with the 
requirements of London may fancy the inconve- 
nience caused by no line nearer the Thames than 
Oxford-street or Holborn. The Central Railway 
in Glasgow serves the purpose of that part of the 
Metropolitan District Railway passing from the 
east end vid the Thames Embankment to Kensing- 
ton. Again the subway or deep tunnel railway 
under construction connects the north-west and 
south-west, and the west and central parts of the 
city. But for the present we will confine ourselves 
to the Glasgow Central Railway. 

The Bill authorising the construction of the 
Railway was passed in 1888. It was promoted 
by a private company, the engineers who car- 
ried the scheme through the legislature being 
Messrs. Forman and McCall, Glasgow. Subsce- 
quent to its being authorised by Parliament the 
line was bought by the Caledonian Railway Com- 
pany, being practically in continuation of their 
system, and the engineers who are carrying out the 
work are Mr. George M. Cunningham, of Messrs. 
Cunningham, Blyth, and Westland, Edinburgh, 
and Mr. Charles Forman, of Messrs. Forman and 
McCall, Glasgow. For the first two years of con- 
struction the resident engineer was Mr. Thomas 
Nisbet, who has had extensive experience, having 
been one of the engineers on the Greenock and 
Gourock Railway. At the beginning of this year 
he was appointed assistant Master of Works for 
the city of Glasgow, and is succeeded by Mr. 
Donald A. Matheson, formerly engineer for one of 
the contractors on the railway, Mr. W. A. Tait 
and Mr. F. H. Young being assistants. 

The new line is about 7} miles long, practically 
the whole length of Glasgow being traversed from 
east to west afew yards north of the Clyde. In 
the west central_part of the city the line curves to 
the north-west to suit the convenience of the prin- 
cipal residential suburbs, including Kelvinside, 
where almost two-thirds of the wealthy merchants 
of Glasgow reside. It is almost more than the 
Kensington of the northern city. 

The-map offers but a poor suggestion of the busy 
thoroughfares through which the line passes. Be- 
ginning by a junction with the Rutherglen and 
Dalmarnock section of the Caledonian system, at a 
point immediately north of the Clyde, the new rail- 
way goes in a tunnel under Dalmarnock-road to 
Bridgeton Cross, which is the centre of the east end 
of the city, a densely populated district, in and 
around which are situated many factories. Thence 
the tunnel goes by way of Canning-street, curving 
to get under Glasgow Green, a level plain of about 
140 acres, stretching along the northern bank of 
the river. It is the oldest park in the city and serves 
many purposes, being the Hyde Park of Glasgow. 
Adjoining is the district of Calton, which at one time 
was an independent burgh, but now forms part of the 
city. The line continues westwards going under 
London-street until Glasgow Cross is reached, and 
there the railway passes through the old centres of 
the city and taps an important traffic. The route 
from thence lies along the Trongate, Argyle-street, 
and Stobcross-street. These thoroughfares are all 
in a line, running parallel with the Clyde in an 
east and west direction, and, especially the two 
first named, are always thronged with pedestrians, 
tramcars, and all kinds of vehicles. They are 
certainly the busiest streets in the city. In Argyle- 
street, at the junction of Buchanan-street, the 
line passes over the two cast-iron tunnels of the 
subway to which we have referred, and the difficulty 
of construction is increased owing to the soft nature 
of the strata. At the west end of Stobcross-street 
the line runs close to the Queen’s Dock, a tidal 
basin with 33$ acres of water space and 3334 
lineal yards of quayage, constructed in 1872-77. 
Adjoining the dock are many large marine engi- 
neering establishments. The old underground 
line, which passes through the centre of the city, 
curves in its westward route to tap the Queen’s 
Dock traffic, while the new line continuing almost 
directly west, will be nearer to the dock. It after- 
wards curves, and taking a N.N.W, route crosses 
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under the old line, and at right angles under 
Dumbarton-road, a continuation of Argyle-street, 
and the most important thoroughfare westward. 
From this point, following the line of Kelvingrove- 
street, the railway enters the west-end park, 
through which it is tunnelled to the River Kelvin, 
crossing it by a bridge close to the Great Western- 
road. It passes under this road, tunnelling through 
the Botanic Gardens, beautifully situated at the | 
entrance to the suburb of Kelvinside. Around 


1890, but prior to this much interesting work had | 


to be done in connection with the re-arrangement 
of the sewers; and in this respect, as in others, 
the Corporation are profiting by the construction 
of the line—a point sometimes ignored when com- 
plaints are made of inconvenience owing to such 
extensive works being carried on in _ public 
thoroughfares. The sewers formerly ran across 
and along Argyle-street. As the railway passed 
under that street, it was decided to con- 





these gardens, in which are large conservatories, struct several main sewers to the north of | 


It is the principal of the outlets and is in the 
harbour quay wall, where the sub-strata were not at 
all firm. In view of the softness of the ground it 
was deemed desirable to put in piling about 4 ft. 
centres. These were driven to depths varying from 
10 ft. to 25 ft., and at top they were bound together 
by 12-in. by 6-in. beams. Over the piles a bed of 
concrete 6 ft. deep was filled in, and into this con- 
crete the sewers were built. The bottom part of 
the quay wall is constructed on the triune cylinder 
system, introduced by Mr. James Deas, the engineer 


MA 


PLAN OF 
GLASGOW 
WITH BUBURBS. : 


Fig. 1. 


or 


langsid 


are the residences of the Glasgow merchants, to 
whom the railway will be a yreat convenience. 
After passing under the gardens the tunnelling 
terminates, the part underground being nearly 
continuous for five miles. ence the line tra- 
verses part of the Kelvinside estate in the open, 
and forks in two directions. One section is four 
furlongs long, and passing up the valley of the 
Kelvin, terminates close to the Glasgow Gas Works. 
The other section is three furlongs long, and 
extends to the Maryhill barracks, on the Maryhill- 
road, the third main thoroughfare from Glasgow to 
the west. Both sections involve bridges over the 
River Kelvin, as shown on the map. 

The contracts for the railway were let in May of | 





RAILWAY MAP OF GLASGOW. 


Argyle-street with connections to the river cross- | to the Clyde Trust, and illustrated in ENGINEERING, 
ing at convenient points under the railway. This | vol. xlviii, pages 164 and 165. Thesewers discharge 
work cost 92,0001. The sewers vary in width from | into three cast-iron pipes, 3 ft. in diameter, laid in a 
3 ft. to 14 ft., the largest being 14 ft. wide by | concrete channel on an inclination of 1 in 7} on the 
7 ft. deep. They are all constructed of brick- | top of the triune cylinders. A through space is left 
work. The circular sewers have fireclay soles and above the pipeswith a steel rectangular troughing, so 
three-ring brickwork, while the mains into which that should the pipes not carry off all the sewage it 
these discharge are founded on a bed of concrete will still pass unobstructed into the river. The super- 
5 to 1, with 9 in. brick invert, the side walls béing structure of the quay wall is made up of concrete, 
3 ft. thick with an 18-in. arch which is haunched| faced with concrete blocks, with granite coping. 
with concrete. The depths below street level vary Another outlet is in the east end of the city, and 
from 12 ft. to 45 ft., and in the deeper parts the not only collects the sewage from Bridgeton Cross 
excavations were made by tunnelling. eastwards to Springfield-road, but delivers it at the 

There are four outlets, but only in one case was | entrance to sewage purification works now in course 
the construction of more than ordinary interest. | of construction by the Glasgow Corporation. This 

















O 
Z 
4 
YQ 
(3) 
Z 
O 
Z 
isa 








‘(8T¢ pue FOE “881q) Avr oy} Jo ster opm o4y 
JO U019008-s8010 043 sv odvys puv ozIs OUTes O43 JO ST 
WOT}0e8-s8019 ATOyy, ‘A¥I} OY} UO 4NO UMBIP ZuTEq 
SI 4r USM Yoolq ey} Sutpms jo osodand oy} 103 
O18 S9A00I1F OpINs OY, ‘“Iequinu ur 90143 Ole ‘sand 

I9yjO Ul 8B ‘s10}008 pa}jO[s puB popreryy OJ, 
‘sosodind 19430 103 pue ‘ejosuos oy} uO 
ueyM punore 4907q ey} SurSurms 10j posn oie Ay, 
*qNO 4nd pavM.iezje pue ‘x907q oY} YIIM Goord oUO UT 

poBi0y ore (Gog pue FOE “SF1q) serpurY Om} ONT, 
"08 PUL Gog “S714 

*10}¥1N4qQO Jo synu pue ofputds 103 eseq OY, 
"BEE 9} BBE “ESE 

*MO1O8 PUB PNys SaIze[suvsy oY, 
“OTS 

pues FE ‘SBI cog “MOINS puv 19A0D JUOA OUT, 
"108 pur ‘90g ‘cos ‘FOE “S817 09g “#eA00I3 epin3 

OY} pus ‘109098 paqqo[s oY} ‘10}008 papery ey, 

COE PUY FOE ‘SBI 99g ~=«‘seTPUeY OM} OT, 
* 91 JO 
qaed Suru10j 10 4t 03 poyoezqu aoyz10 ‘szred Zur 
-MOT[OJ OYZ JO SSISMOD YOOTG-yoeeIq OY} 3eY} Sornsg 
ey} WoIg uses Oq [ILM 4I—-"yIOIg-Yyoe0ug AY], 
‘ "66Z PUP ‘86z “6% 

68 ‘883 ‘18% ‘983 “S817 Peg *e78[d-Yooosq eu, 
“OSE pus 

‘eTs ‘ o8TE ‘BIE ‘Sq eag “AI 40 ofosuoo oY, 
“LIE pur “9Ts 

*10981N}QO SUT, 
6 ‘6 ‘ 6 “LIE = 

SIs ‘ZTE ‘c08 ‘FOS “S3t Peg *Y90Tq-Yooo1q oY, 
: sqred SutMoT[oy Oy} JO yStsu0d 07 pres oq 

uey} Avur uns ‘ut-g oy Jo wIstUBYOOU YoooIq AH, 

(‘BES 99 98 “891T) 
‘NOX) ISVOD ‘NI-Q AHL JO WSINVHOA, HOaaug 
IX ON—~AGATTIILAV 
SHLVIS GHLINO NUACOW 


eag 


‘BE “S31q 90g 


‘ete ‘ITS ‘80g ‘aoe “881g e9g 








(‘ponurzuod 99 OL) 

‘suoiqeredo 043 
BZulinp ][BM Zuturejor oy3 Jo doy oy} ye Avayier oy 
uo pejdni19}UI IdaA0U SVM OLJeIy, *s}YSIoy yuorSy 
-JIp ye ySnoyyye “qavde °93 OT uvyy JoyjIny o10Mm 
OM} OU 7eY} O8 pooe[d spoi-913 O8044 Jo MOI o[qnOp 
@ SYM O10NT, ‘pozjoq pue sea pus quomyueq 
-We 94} Yysnoryy possed o1OM vOIe ODIV] JO SIOYSEM 
UOII-98BO YILM Spor-o19 ‘ut $z [eM O49 Jo doq 043 
qweonN ‘ur Zt Aq ‘ut ZT sqn148 poutpout Aq pozsoddns 
O10M O[IYMUBOUT STV OYJ, ‘Youd “4} F Jo syyZus] 
SUIUTeUIOI OM} OY} YIM UO Os pu¥ ‘oUOp IsIg “4J F ONY 
‘esinoo jo ‘Sarpnyout ‘peqinystpun 4jo, coeds Sulusa 


p % 





-19}UL “43 OT Yt ‘ABA IVTIUITS B UT OOP SBM °9] F JO 
yyZae_ Joyjouy ‘suotepunoy oy4 ySuIese Ayuay 
dn 4[Inq syo11q podeys-o8pem YIM poesojd sem 
‘ul § SuluTeuIO’ oy} puv ‘sInoy gE OJ puLysS 0} 
PEeMOT[S SVM YIOMHIIG oy, “deep 4j Z 9JIDUOD 
qUOUIEO JO poSISUOD SUOTEYpUNOJ OYJ, *“SUTIOO} OY4 
MOTO “Ul G Pe[aAeT pues JUOWeD UI YIOMyoUq 
YA peg sem ooeds oyy ‘93 OZ 0F “3F L Woy 
petzea yorym ‘yydop Aresseoou 9y4 0} poltivo u90q 
prey ft 194yy ‘UOIQBAvOXS YORO UseM4Eq PeqinysIp 
“ON 4J9[ 910M “93 OT Jnoge jo sjearojUy ~=*pozzoddns 
puv pesequiry A[jnjoreo [VM ey, pUe SUOTZepUNoJ 
8Y} J9puN pozeavoxe o1OM YISUG] Ul “93 F BUrpesoxe 
you saovdg : smorjoy se poquosep Agotiq oq Avut 
einpesoid jo epom ogy, ‘“Buruutdiepun peamb 
-O1 JBY [[VM SIYI SBM UT “33 GE JO IYIoY & SUTEIAE 
pue ‘g ul [ jo 1099eq ¥ SBYy WO} U9eM4Oq [[VM Sut 
-uIvjel OY, ‘[aTTered Buruunas yy0q ‘output deozs v 
UO SI8TI SUIT P[O 9Y3 STI ‘[oUUNG JOJ 9[qQeAINS [9A9T 
@ SeyORoL 4I [IQUN QuUOIpeIs Burley B YI soousUT 
“W090 SUIT Mou eYy, ‘woe sAs UWRIMOPETeD sfoYym oy4 
qoao AVM]TeI punoiZiepun Mou oy} wos possed oq 
Uv. SUIBI} 4BYq} Os ‘UspS10YINY Avou uoTOUN[ B Aq 
OUI] UlLeUl OY} YIIM peqyoUUOD ST YOUBIG 10998] SIT} 
pue ‘oul, uvtuopeteg oy} JO Youviq pvol-uopuo'T 
eyy YIIA UoT}OUNE B YIM S9OUSUIUIOD OUI] MoU OUT, 
*‘pouey33ues3s pu pouutdiopun oq 07 pey [[e4 Suture} 
-o1 LAvoy B OUT] 943 Jo AzIUIAI}xXO U.I4S¥e OY} IW ‘sBUT 
-punodins 9y3 Jo serjtuowe oy} Sutaordut ATpers103z8uL 
sny} pus ‘sqaed oulos ut soovds uedo Sutavel Susy} 
pozer pue uiey} 4yy8noq Aueduroo oy3 ‘YyjIM poeroj 
-19qut A[[Vo 010M SSUIp[Ing e10YM seS¥BO [BIOAOS UT 
‘ouOp 9q 0} pey sey Zuruutdsopun o[qeuiepisucy 
‘yaTA pesuedstp useq Surpid yooys 
sey ‘s][@M TOUUNY OY4 WOT JURISIP IB} 10 ‘pepuNnoj 
Te“ Apjuoryns ssurpring oyy so ‘A10;0¥sSTYES 
O1e BIVIYS OY} OIOYM ATUG ‘[OAOT }00I98 MOTOQ “33 ZE 
0} °13.¢% wor jo yIdep B 07 UsATIp ore pue ‘outd 
youd jo “-utg Aq ‘ur gy eae sopid oy, “990138 043 Jo 
Opls IdYIIO UO SOTIUI Z IOAO JO YRSUET [8707 B IOJ 4NO 
peliivo useq sey Surpideyy, ‘e1njon13s 930[dut00 oy} 
Sutaour ynoyytm °93 GT ‘Argued oY Jo YASUE, efoyM 
ey} IOJ ouOp oq 07 Surid oy} pomoT[e JueueZuvIIe 
sIyy, ‘ourery oy} jo suiveq doz ey} UO pre sirer 
uo uel oulely roddn oy} opty ‘490198 oY} UO SIOUUNI 
[CUIpNyIsuo] uo pre, sfivl uo Suruuns J9eMOT 9y9 
‘sourely JUOpuedopul OMY 010M O1AYT, 9} Z 09 Poqorsys 
-01 sv doip oy4 puv 44S1I0M U07 g Jo 010M SIOMIUIeY 
ey, ‘eutyovur Surpid 2 Afyuopuedoeput SutyIOM yoRo 
‘soyOUIM UIROIS OM] PU s1oTIog AayuOop omg Arqued 
YORo UO OIOA 9104} ‘[AAOT 9914S GAOGR “93 Bz JNOGe 
SVM YOM ‘ud0jze[d oyy UG ‘sazetd ofyONG pue 


4 





se0o1d-souy UOIT YIM JOQUITZ JO pezJONIYSUOS OTA 
Aout, ‘utg “43 Cg SBA YRPIA uINUITxeU ey} pue 
‘YIM 98 010M SOLIJUVS INO, ‘ToUUN Jo uOTIAeS O43 
0} Sutpioooe sorzeA weds 10 YIpPIM ey, ‘“uoTjonNI4s 
-U00 943 JO Bepl Ue SpIOye [pg oSed UO pozeaysnqyii 
Ayues ey, ‘ueziz1o ey} jo ofe O14sTz18 OY} Puayo 
4ou oUng oulvs oy} Je pu ‘oOmfeIZ 0} soUOTUGA 
-U0OUI OU OSNBD OF 8B UOTJONIZSUOD B YONS Jo oq 
0} posmber soutyoeur Sutatsmp-opid oyy, ‘“syjzed 
-j00} 0Y4 UO UeAs pu ‘GIO SY} 0} O8OTD Sas¥O 
OU1OS UI ‘8390138 OY} JO OPIS YOvo Suore Suryid yooys 
@ALIp 0} suotyeiedo SZurjouun} Zu171e48 e10jeq Ares 
-8900U 4{ pomeep ‘e10j0104} ‘ABM [TBI OY} JO SIOOUIZUE 
eYUT, ‘e1vo 10j AqIsseo0u OY} SOUST{ ‘pagonsysu0o 
oq JYStUL sv suOTyepuNo; poos yons sfeaye you Avy 
S[[B@A JUOIJ OY} Suyaoddns suuimyjoo eseyy, ‘souvd 
[[vUIs 07UT peplaIp sMopuUIM pfo ey} epeszedns 04 
peonporjzut oq 4y Sit SMOpUTM Ss¥{s-048,d OB1e] 4Vq3 
os ‘suumnjoo yzIM pozsoddns {fea 043 Jo javd soddn 
oy} pue AvMe UOye, 910M SBUIP[ING plo eyy jo 
8]U0Jj OY} 9849 08 ‘sMopuTM-doys ur. sfe[dstp 48013 
pepuvwop sey sour, 043 Jo Aov1ousZep oy} se preder 
AVU OUIOS VY AA “OUIT} 0} SUIT] WOT} pozONISsUOD 
“oI 190q pey 4oo148-0[MS1y UT SSuIpping eyZ jo 
Aueyl ‘e1vo eutoryxo ynq ‘Buruutdiopun earsuey 
-xo Ajuo jou pozeqIssooou ‘sTTe@M youUNI ey} JO 
O41S OY} wWoIy “43 2 10 “93 g ATUO soovyd omos ul 
queqstip ‘j00138 949 JO OpIs JOy{I0 uO sZurpping 
ysty jo Aqrurtxoid oy} opty ‘sTeAIojUT ye seTqTNO 
-IJIp porloyo s10JoI9y} BIVIIS OY JO OINZeU OY, 
‘Suryjouun oy} Jo uoTyeU 
-TUII0} 94} [IQUN soNnuUTJUOD YOIyA ‘yyZvoOUIOpUN yooI 
yqta ‘Avo eprnoq ojur sessed Ayjenpeas Avmyrer jo 
oul] oy} pus ‘pues AIp ST 0194} 4001}8-88019q0}g UT 
*19JV[ IOfol [[VYS OM YOIYA 07 UB, 0q 07 OIOJOINYY 
pey suoineooid etoodg ‘peyover st 104" [10S 
-qns 04} JO [OAST 94} 6°93 FT 07 “93 ZT JO yadop v4e 
‘,00148-0[A31Y UI—UO0T}008 STYZ JO 019U90 OY} UT pu 
‘pues SI Tlosqns oy} j[Vy & pUe OTIU 4xOU OY} JO,;7 
‘yydop oSvi0ae “43 ZI @ noqe Jo pues Aq prepioso 
SBM 4I 4By} pur ‘93 GE 07 “93 ZT WoIy Butdrea YWdop 
ey} ‘Aepo youq ATpedroutsd ‘ssoueuy jo sooiZop 
snore jo Avo APJsour sea Tlosqns oyy Avmyrer oy} 
JO pUO 4S¥O OY} 4B SOTIUL OM} 4SIY OY} 10J 4VYZ Pozo 
-Ipul ‘opeut AT[eUISII0 010M GE YOTY jo ‘sZul10q OU, 
‘SnIpel sureyo ET St e@AIND ysodaeys oy 48Y3 
pejou oq Avur 4t coy pue ‘og Ul T SI JUOIpRIs 
BUNA oyT, ‘ULATOST JOA OY} 189] 03 QOT UIT JO 
qUSIpeis & UO SOSTI OUT] OY OTT ‘ooRjans oy4 JepuNn 
"43 OOT JO YIdop ¥v SoyoVeI [oAgT [IVI OYA pu ‘QYUSsIOY 
e[qeiepIsuod 8 OF SOSTI INOJUOD oYyy—sSUOEpIeX) 
OIUBIOG PUL PVOI-UIDISAAA JVIIH—JOIYSIP peeyT[IH 


52) & 


OY} UI pus ywwyq SAOIBZULATay OYA UT “TOAST 200798 
94} pue Sutrea00 Aemrer oy jo doy 043 u98M{0q 
SoyouT MOF ¥ ING St e104; Szivd eUTOs UT YSnoYIZe 
[OA9] SOBJINS MOTEG “3F OZ Joge st YyZue_ s7t 
jo j1¥d 109¥013 94} 103 OUT] CY, “MOZSETD ‘o100 
‘Lu, AW 4q sasodind Arejuourerieg 10y poa 
-01d AVM[I¥I O44 JO OyNOI OY3 Jo UOTIOeS [BOITZOTOES ¥ 
GAOGY SAID OM PUB ‘UOTWIOpIsUCD yuYZOdUIT UT 
eumloseq ¥38138 943 AvmMpIe punos’Z1opun ue UT 
“epAog 
‘H ‘V “AW 4 9°] 88H yovr}U09 oprsulajeyy oY, 
*Q08IZUOD BSOINGOIG OY} JOJ OS" STYQ UT 1090¥I3 
-U00 943 SI ‘oul SUIGSTXe E44 Jo UOTIOES UI0780M OY} 
poeyonazsu0o oym ‘Bunox souer ‘1py opty ‘moSsepsy 
ur Avm[er punoiZsopun Zuystxe ey Jo y4yZuey oB1¥] 
® pajonaysuoo ose Aoyy, “sj0¥IQUO0D OIWZUOIy, pur 
UOJeSplig OY} 470q IO; 81039081300 OY} OAv ‘MOZSETD 
‘uog pus puvig “D “SIssep{ *2000‘G00T JO T8303 
@ pomoys UBUIOg SeTIVYyO “1y_ Aq poredoad (puvy jo 
OAISNOX®) YIOM IOj OFeUUI}8e ATBZUOWMIETTIVT O43 pus 
‘19409 PUB 4NO UT SeTIU FE pues ouuN} ut st opt F 
yoryas Jo “Awayred Jo so[tut ¢ J, 849 1OJ “7000 '0B0‘T 81¥904 
eotid 4ov13U09 OY VY} O19Y 070U 07 3U148010}UT SI 4] 


| ‘2000099 b 
eee 

— . = yen 
edyourad 





"2000‘0ST |'2000‘0% 
OSL 
$s — 


** goyad 4ourqu09 


se3piiq 
jo yQSaeT 
** gapun 


g ? _- 8 rome se3piq we 
Ms rye 


€ g SU0178z8 JO JOQuINN 
000062, 0L6°L22 | O86‘IZ |“spA*qno suoyeavoxy 
— 06 oUt | ‘“*#unqgnouedo * 
$29°S set | 42100 PAno 
ons - _ sjeuang =“ 
STL‘s 


oss's «= “SpA uy, «= YABUET PeIOy, 


“uo3 
-expud 


g 
$02‘068 
0S2 oon. | 
oso‘s S83 
“apis “88010 
“UpAPM | -4%S 








*aqyesuoly, 





: goBIgUOD 
you UT YIOM JO 9U09X9 OY} JO SUOTZBOIpUT [eIOUEs 
eulos ploye seindsg Surmoyjoy ey, *8}0vrqUOO 
INO} UI 40] SVM ABA]IVI OY JO UOTJONIASUOD OY, 
94901009 Ul poppe seqny UoII-7ySnNoIM 
918 SIOMOS IJOYIO OY} [][B JO szoTJNO oeYy, “4nd 
uedo url euop ueeq sBy Y10M OY9 8300138 O43 UT ynG 
49dop peos-yoourewyeg 11043 urAearey UBTUOpeTeD 
9y} JO SSuUIpIs oY} Jopun sessed 41 o10yYM JOMeS O44 
JO YySuo] OY} Jo ged 4¥veI8 vB ynoYysno1y} 07 pozioser 
eq 0} pey sey Sutjeuuny, ‘uoryeg pvor-yooureur 
-[8q JO y3nos Ajeqetpowmumt sfheampiey [erqyueg pue 
pvol-uopuo'yT plv ey} Jopun sessoro pu ‘10j0UI¥Ip 





UL ‘UIQ “939 YASUE] 87 jo 4aed 4¥013 B IOJ ST IOMOS 


K #3 y veee 








16N AVMTIVe 
¢ ou 











pooy 


‘bag 


“Ig bumwue 


Lh 


seacg mobeo)9 


e 
u 


Moy Yeo = «ISU 


220jf aiuwg 
ving souipurjoy 
wniioy vorun 449 
aasonby ysou3 55% 


AMNOy UOIWOEpaj0y 








-~ 
> 
922.49 evj6noq 9 
q2a7g uaburyooy 


2229479 $$019907¢ 


wang jpqdwoy 576m jy 


Komproy yenuig 4240 


3 6N AVM TIVE 
FF 





wry any i My 


WARN OY 


sup) 2woz0g 


GLNOWd AO ANIT NO NOILOES TVOINOTIONS ‘AVMTIVY IVULNAO MODSVTID 














644 


ENGINEERING. 





[May 27, 1892. 








The grooves are cut 30 deg. from the centre line 
and on opposite sides, and are 70.1 in. in length. 

The vent cover (Figs. 304 and 310) fits in a slot 
in the block, being held by its screw, around which 
it turns freely, so that it always tends to hang 
vertically. 

The translating stud fits in a mortise in the 
under side of the block, and, when the threads on 
the block are disengaged, the stud engages in the 
thread of the translating screw (Figs. 305, 327 to 
332), and by this means the block is withdrawn. 
The section of the face of the breech-block (Fig. 
314) shows clearly the two guide grooves and mor- 
tise for the translating stud on the lower side, and 
the irregular shaped slot for the vent cover above. 
The mushroom head (Fig. 311) is similar to those 
described with the other guns, also the asbestos 
pad and caps (Figs. 315 to 317). The spindle of 
the mushroom head is pierced by the vent 0.2 in. 
in diameter (Fig. 308), the rear end being enlarged 
and cut with a screw thread for the insertion of 
an obturating friction primer, and the front end 
being bushed with copper. 

At the rear end of the spindle are cut two screw 
threads (Fig. 308), one a left-hand thread, and the 
other a right-hand one. 

The rear thread is smaller in diameter than the 
front one. Fitting around the spindle in front of 
the screw threads, as shown in the detailed draw- 
ings of the breech mechanism, are four anti-friction 
washers (Fig. 308), two of steel and two of brass. 
These cross-sections are elliptical in shape, and 
consequently their bearing surfaces are small. 
These washers are necessary, if in withdrawing the 
block after firing, the pad sticks to the sides of the 
bore. The first nut carries a steel cap or spring, 
whose shape is shown in the detailed drawing. 
This cap rests against the block when the nut is 
screwed in place, and by this means a proper initial 
pressure is brought on the pad. The revolving of 
the block would tend to loosen this nut, and to 
prevent this a second or locking nut is screwed on, 
the threads of the screw, as stated above, running 
in an opposite direction to the first screw threads. 

The action of the parts just described, when the 
piece is fired, is as follows: The powder gas press- 
ing against the mushroom head forces it back, com- 
pressing the asbestos pad and sealing the joint 
against the escape of gas. By this compression of 
the pad the nut no longer bears against the anti- 
friction washers, The breech is to be opened and 
we will suppose the pad stuck to the sides of the 
bore and spindle. To unlock the screw threads the 
block is revolved 60 deg. to the left. As the block 
can revolve independently of the spindle there will 
be no trouble in starting the block, the spindle and 
pad remaining stationary. In unlocking the screw 
threads the block is given a slight longitudinal 
motion to the rear, which, before the threads are 
wholly unlocked, brings the anti-friction washers 
against the nut, thus bringing a direct pull to the 
rear on the spindle. The shape and material of the 
anti-friction washers reduce the friction to a mini- 
mum and the power is sufficient to start the pad 
from its seat. It will be remembered that the gas 
check seat is slightly conical, consequently when 
once started the pad is almost instantly freed from 
contact, and the rest of the withdrawing of the 


_ block is comparatively easy. 


The obturator cups shown in the detailed draw- 
ings (Figs. 305, 315, 31€, and 317), are made of 
special steel of high elasticity and fit accurately the 
mushroom head and spindle. The pad is made of 
asbestos and tallow, and is given the proper shape 
by a heavy pressure. It is then covered with 
canvas and subjected toa second high pressure by 
means of which the pad and cover are firmly united. 
In order to revolve a block of this size, some 
device for multiplying the power must be applied. 
For this purpose there is a crank attached toa 
pinion (Figs. 291, 302, 303, 304, and 305), which 
engages in the toothed sector of a gear ring. This 
gear ring (Figs. 295, 296, 297, 304, and 305) is so 
arranged as to allow the block to slide through it 
longitudinally, but any revolution of one necessarily 
causes the revolution of the other. In the view of 
the rear face of the ring (Figs. 286, 287, and 288) will 
be seen a projection onthe inside. This projection 
is of the same shape and dimensions as the corre- 
sponding slotted sector on the block. The block 
can be a Dee through this ring from rear to front 
until the projection comes to the end of the slotted 
sector, which is not cut entirely through the block. 
In this position the block and gear ring must re- 
volve together. 


Into the teeth in the toothed sector on the gear 
ring engage the teeth of the pinion, which is turned 
by acrank. The action is shown in the rear view 
and section of the breech mechanism (Figs. 304 
and 305). The position shown in these figures is 
that of the breech mechanism locked and ready 


ring and block, thus unlocking the block. When 
the block is locked the handle of the crank hangs 


isin a horizontal position, and so does not interfere 


for firing. Revolving the crank revolves the gear | 


vertically downwards, when unlocked the handle | 


'is of an irregular shape, consisting of the part 
|which suppports the block and the hinge. The 
|former has two guide rails, which fit the guide 
| grooves on the block when it is withdrawn, a recess 
| wt = translating roller, and a recess for the tray 
, latch. 

The translating roller (Figs. 328 to 332) has cut 
on it one large screw thread and one small one, 
running in opposite directions. The small thread 
engages in a corresponding thread in the recess in 
the tray (Figs. 305 and 327), while in the large 





with the withdrawing of the block. one engages the translating stud on the breech- 

The breech-plate, which is an entirely new fea- block. In order to allow the translating stud to 
ture used for the first time with this gun, is in- engage, a slot is cut in the tray. The roller is 
tended to connect the tray with the breech turned by a crank. (Figs. 322 and 323.) It will 
mechanism of the gun, to carry the gears which | readily be seen that the roller moves out and also 
are necessary for the rotation of the block, and to| draws the block ; the distance that the block is 


View of forward face 














‘Ti nn is 


Y 


























protect the various parts from the weather and| drawn out on the tray is equal to twice the distance 
injury. Itis of steel, and attached to the face of| that the roller moves out. By means of this in- 
the breech of the gun by thirteen bolts (Figs. 287, genious device, the length of the roller is just one- 
289, 298, 299, 304, and 305), which enter the A 7 | half of that of former rollers, on which there was 
hoop. It is bored out to the same diameter as| but one thread. 

the breech recess at the bottom of the slotted! Under the tray is the tray latch (Figs. 305 and 
sectors, in order to allow the block to pass in and | 326), which serves to hold the tray against the 
out in opening and closing the breech. breech-plate, while the block is being forced in or 

On its right side, below the centre, the breech-|out. To prevent the latch from coming unfastened 
plate is cut away (Fig. 287), in order to allow the there is a bolt passing through the tray, one end of 
hinge of the tray to enter. The hinge pin enters the bolt resting against the latch and the other 
the breech-plate from below, passes up through the |against the roller. A spring around the bolt forces 
hinge in the tray, and again enters the breech- it always against the latch. At either end of the 
plate, where it has a bearing of 1.75 in. ‘roller is a recess, one of which arrives over the 

There are proper recesses (Fig. 289) cut in the | bolt when the block is in the gun, and the other 
breech-plate for the pinion, which rotates the gear when the block is out on the tray. In either of 
ring, for the head of the translating roller (Fig. | these positions the latch can be raised, the bolt 
287) ; for a projection on the tray which forms a entering the recess in the roller, and the tray can 
support for the tray and block ; for the tray latch ;|then be swung around. The face of the latch, 
for the securing latch and handle ; for the counter which engages in the notch in the breech-plate, is 
bore, which fits accurately that part of the A 7 | cut ata slight angle, so that when the block is run 
hoop which projects over the rear of the jacket, out on the tray and strikes the projections at the 
thus serving to support and centre the breech-plate;/end of the rails, the component of the force 
for the bronze ws res ; and forthe gear ring. In| parallel to the engaging face is sufficient to throw 
order to form a bearing for the gear ring a bronze the latch down and allow the tray to swing around. 
bushing is inserted in the recess in the inner face| When swung around a second latch catches and 
of the breech-plate and bolted to it. holds it. (Figs. 324 and 325.) 

To allow the gear ring to rotate both the breech-| The vent cover (Fig. 310), whose shape is shown 
plate and bronze bushing are cut away for an angle in the detailed drawings and action in the rear 
of 130 deg., so that the gear ring rests against the | view of the breech (Fig. 304) is hinged by means of 
breech-plate only along this arc. The bushing is a screw. When the breech is unlocked the vent 
grooved in order to allow oil to reach all parts of | cover hangs in the vertical plane containing the axis 
the bearing (Figs. 296 and 297). | of the block, and the lower end of the cover is over 

In the revolving crank is a small spring and bolt, |the vent. Thisis the position when on the tray, or 
whose head rests in recesses in the breech-plate, | when in the gun, and the threads of the block dis- 
in the locked and unlocked positions of the breech, | engaged. When in the gun the upper end of the 
thus holding the revolving crank. (Figs. 304 and | vent cover is cut accurately to fit the bronze bush- 
305.) |ing against which it rests. In locking the block it 








The tray, as seen in Figs. 304, 305, 318 to 320, |is revolved to the right, and the vent cover, since 
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MODERN UNITED STATES ARTILLERY: BREECH MECHANISM OF 8-IN. 


(For Description, see Page 643.) 
Fig 305. 
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it always tends to remain in a vertical position, 
would drop away from the vent, did not its upper 
end bear against the bushing. When the block is 
completely locked the vent cover arrives opposite a 
recess in the bushing, into which drops the upper 
end of the vent cover, allowing the lower end to 
swing clear of the vent. 
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The Year Book of Science is a new candidate for 
public favour, and notwithstanding the vast field 
covered by annuals the work before us has a raison 
d’étre which is unquestionable. It is truly im- 
possible, as Profesor Bonney points out in his 
preface, to keep pace in knowledge with the pro- 
gress being made by specialists in all branches of 
science, and have time to engage in original work. 
In the papers read before technical societies there 
are pat ae 074 most valuable data ; but time is needed 
to ‘‘win” them, and when they are got skill is 
required in classifying them for easy and handy 
reference. This is what is undertaken by the 
compilers of this work, amongst whom, by the way, 
are included men of note in the different branches 
of natural science. A desire to write to suit the 
lay reader enhances the value of the work. The 
sciences treated are physics, chemistry, geology 
and mineralogy, and animal and botanical geology. 
Taking as an example of the treatment of these 
various subjects physics, we find the general 
branches of the question are considered, then heat, 
light, electricity, magnetism, physical astronomy, 
and meteorology, the various advances made during 
the year being succinctly yet clearly narrated in 
alphabetical order. Appended, too, is an index, 
by which one can refer to the work done by any par- 
ticular scientist, while also finding out the reference 
to the paragraphs dealing with the progress under 
each section. No attempt is made to give lists of 
papers ; but references are given to fuller reports 
of the different steps in advance. 

The Official Year Book of the Scientific Societies of 
Great Britain and Ireland is in its ninth year, and 
has become indispensable to workers in all fields of 
science, for in the volumes can be found a complete, 
conveniently arranged, and accurate directory to all 
papers read before learned societies of the kingdom, 
so that before beginning investigations of discovery 
it may be possible to consult the results of labour 
by confréres, the papers read by these being fre- 
quentiy finger-posts pointing the way in the dark 

laces. For convenience the societies are divided 
into fourteen sections dealing with different 
branches of science, and, besides Tiste of papers, the 
book gives other data regarding the societies. 

Laxton’s Price Book, in addition to giving the 
standard prices of various maxers for all ordinary 
materials used in buildings of all kinds and sizes, 
affords guidance as to the rules of trade and as to 
measurements ; while appended to the work are 
the general conditions of building contracts, and 
Acts of Parliament for the regulation of buildings. 
The details as to electric lighting plant are parti- 
cularly interesting, the subject being dealt with 
generally, and prices given for all items included 
in the several types of installation now in use. 

Lockwood's Price Book has an interest for others 
than those engaged directly in the building trade, 
for while here either the architect, contractor, or 
engineer may find data to assist in the drawing up 
of a specification, or the measurement of work, in 








which the extensive tables given make arithmetical 
work very easy and accurate, the general reader 
will find much of interest in the methods of carry- 
ing out work, and may even be able to check the 
jerry builder. The tables regarding the value of 
leases, stamps, &c., and the extracts from Acts of 
Parliament as to building, ownership, and tenancy 
of properties, are valuable for reference. All this is 
given in addition to prices, and there is a good 
index. 

The Colonial Year Book has this year been slightly 
rearranged. Instead of the colonies being dealt 
with in alphabetical order, they are grouped geo- 
graphically under Canada, Australasia, Africa, 
Crown Colonies, East Indies, West Indies, Malay 
Peninsula, &c. We have had frequent opportunity 
of commending this book. The political, historical, 
and statistical information of the past year have 
been added, and now that the colonial question is 
engrossing so much attention there is particular 
need for such a work. The enormous value of our 
colonial possessions is too often lost sight of, it, 
indeed, it is on all hands appreciated, and a perusal 
of this book might awaken both colonists and 
Britons to a due measure of the importance of 
strengthening the bond between the two. In this 
connection, too, we commend the vigorous appeal for 
an ocean penny post by Mr. Henniker Heaton, 
which forms the introduction to this year’s volume. 
An exchange of letters must keep alive any kindred 
feeling between the mother country and the 
colonies, and a penny post would stimulate such. 
Sentimentalism cannot outweigh financial considera- 
tions, but if to the latter we can add the former 
there may be an advantage. In any case it were 
well that we should both commercially and finan- 
cially cultivate the good wishes of the colonist. 

In Berly’s Directory there is a list of electrical 
firms on the Continent, in America, and in Britain 
arranged both alphabetically and according to 
trades, with a large tabular statement giving all 
data of the various electric lighting stations in 
Great Britain. 

The Electrician’s publication gives in addition to 
a directory of British, colonial, and foreign elec- 
trical firms, a review of the year, with tables, rules, 
prices, and other data regarding electric plant. 

The Export Merchant Shippers is edited by a 
Custom House employé, and gives a directory of 
shippers in the principal British ports, with other 
information for exporters and those who wish to 
export goods from Britain, information as to Acts 
of Parliament dealing with the export and import 
trade being added. 
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UNDERPINNING BY MEANS OF 
GROUTING AND STOCK-RAMMING. 


By Water Rosert Kiniprte, M. Inst. C.E. 
(Concluded from page 610.) 

In my lectures to the Royal Engineers at Chat- 
ham, to which I have already made reference, I 
gave a brief description of the monolithic system of 
construction. I adopted it in the extension of the 
Hermitage Breakwater at Jersey, and which proved 
so successful as regards reduced cost, rapidity of 
execution, and soundness of work obtained, but as 
the present articles have reference more especially 
to repairs to, and securing the stability of, existing 
works, I shall now describe what has recently been 
done with respect to securing a portion of that 
breakwater constructed prior to 1877 under Sir 
John Coode, which will, I think, show very clearly 
the advantages and simplicity of the grouting 
system, and how well suited it is to render secure 
existing structures. 

Figs. 6 and 7, page 648, are elevations of the sea 
and harbour faces, respectively, of the Hermitage 
Breakwater, from the Hermitage rock seawards, and 
Figs. 8, 9, and 10 are cross-sections of that work. 
The shallower or landward portion of an average 
length of about 560 ft. represents what was con- 
structed under Sir John Coode prior to 1877. The 
seaward or deep portion of 525ft. in length repre- 
sents what was constructed inaccordance with my 
design, between the years 1887 and 1889. 

It will be seen from the engravings, Figs. 8 and 11, 
that the work carried out under me is monolithic 
from foundation to cope, consisting first of a foun- 
dation bed, on top of the rock formed of rubble 
and shingle grouted into asolid mass with thick 
neat Portland cement grout, and levelled off on 
its upper surface for the reception of the blocks 
after the bed had firmly set. The blocks, which 
have grooves and projections, Fig. 11, are faced 
with granite ashlar and placed on top of the bed in 
inclined courses, Figs. 6 and 7. The horizontal 
and vertical joints between the blocks themselves, 
and between the first course of blocks and the 
foundation bed, were grouted together with neat 
Portland cement, thus making the entire structure 
with the bed one solid mass throughout, and firmly 
cemented to the granite rock on which it stands. 
In the landward portion of the work constructed 
under Sir John Coode, the ordinary system of con- 
struction, such as that exemplified in Madras, 
Colombo, and Wick breakwaters was adopted. 

Figs. 9 and 10 represent cross-sections of that 
portion of the work. It will there be seen that 
below low-water level the preparation of a level 
bed for the blocks was effected in another manner. 
The system adopted was to use bags of concrete of 
sizes varying from about 3 tons to about a couple of 
hundredweights according to the irregularities in 
the rocky surface, and to adjust the upper surfaces 
of these bags so as to get a bearing area as nearly 
level as possible, any gaps or spaces between the 
bags of concrete being filled up with broken stone 
or pieces of rubble, or some concrete deposited in 
situ. On top of the foundation bed thus prepared 
large blocks of conérete from 50 to 90 tons in 
weight were placed, and stacked one on tup of 
another (Fig. 9), without bond, and with spaces 
or joints between them in a longitudinal and trans- 
verse direction of several inches in width. These 
large blocks were brought up to above water level. 
On top of them up to coping level solid work was 
constructed with blocks 9 to 12 tons in weight, 
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bedded and jointed with cement mortar. 
difference between monolithic and open-jointed 
work was here plainly to be seen. All the upper 
or solidly bedded and jointed part of the work was 
in good order, but the lower or open-jointed work 
was not. 

In accordance with the instructionsof the Harbour 
Committee, I had to examine this work fully in 
person, and, with the aid of divers, the result of 
such examination revealed the fact that the 50 to 
90 ton blocks at their corners and arrises had in 
many places suffered considerable damage from dis- 
integration, and from the sea having free access all 
round each stack of these blocks. Not only so, but 
the divers reported to me that from the foundation 
area many of the smaller bags, the whole of the 
broken stone and some of the rubble and concrete 
filling between, had been washed out by the action 
of the sea, leaving cavities in some cases large 
enough to admit of a diver getting underneath the 
foundation course of blocks (see Fig. 10). I did 
not consider it safe that the work should remain in 
that condition with the probability of getting worse, 
so I recommended that this lower open-jointed 
portion should, like the upper portion, be made 
solid or monolithic, and in order to convert it into 
this class of work, I adopted the method I was 


Fig... 


Sketch shewing method of Stopping 
or Gaulking Large Joints 
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The | 


the caulking was completed grouting was com- 
menced at the lower level next the new monolithic 
portion, and extended shorewards until the whole 
of the work up to the under side, Figs. 9 and 10, 
/of the solid portion of the structure, that is up to 
| the under side of the work which had been filled up 
| solid below coping with cement. 

Subsequently the grouting pipe, Figs. 9 and 10, 
was inserted in the joints of the blocks down to the 
foundation, and before any cement was used, as 
much large shingle as possible was filled into the 
joints, after which the cement was passed down in 
the form of a thick grout or paste through wrought- 
iron pipes 3in. in diameter. The grout was pre- 
| pared on the surface of the breakwater, and poured 





10,000 meshes. If the cement was new it set 
quicker in water, which in some respects was an 
advantage, but in all cases cement paste, or grout, 
used in this manner takes much longer to set in 
water than out of water. The paste or grout should 
be mixed up as stiff as it can pass, or be forced, 
through the pipe, and in the preparation of it the 
operation to be pursued is to place a certain quan- 
tity of dry cement on a mortar mixing board, add 
, Some water to it, and continue adding a little water 
| at a time whilst turning over the cement until a stiff 
| paste is obtained. The opposite course of preparing 
ithe grout by taking a tub of water, adding cement 
| thereto, stirring, and gradually adding cement until 
'a@ stiff paste is obtained is wrong in principle, 


| into the funnel-shaped mouth at the head of the pipe and from my experience a grout so mixed gives 
which was carried up the side of the breakwater to either inferior results or ends in complete failure. 
the top thereof. At intervals along both sides of the | The cost of rendering solid, and thus making per- 
breakwater holes or spaces in the joints imme- | fectly secure, the under portion of the older portion 
diately behind the vertical stoppings had been left|of the Hermitage Breakwater by grouting, was 
for the insertion of the lower end of the grouting , about 12001., 400/. of which was for cement, and 


pipe and shingle, and into these holes the pipe was For 
‘successively placed when a suflicient quantity of 
| grout had been passed down at each joint. During 
the operation of grouting the divers examined all 
the joints, to see if there was leakage of cement at 
any point, and wherever leaks were found they 


Fig .15 


Sketch shewing method of Stoppin 
or Conlin, Small arth 9 
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| 800l. for wages of divers and other workmen. 
| this small sum an important and costly work was 
| rendered safe, and I think in cases of other works 
‘constructed after a somewhat similar type, it would 
only be judicious to render them equally secure by 


|converting their disjointed masses ‘into a mono- 


Fig. 16. 


Sea Pier & Breakwater 





using for the construction of the deep-water exten-| were easily made tight by a caulking of canvas / lithic structure, and thus present to the action of 
sion of the breakwater, and with the most suc- sacking. This was the work of but a few minutes. | the sea the resistance of a solid reef instead of a 


cessful results. 

As a detailed description of what was done 
might be of service to other engineers somewhat 
similarly circumstanced, I herewith give it as 
follows, viz. : 

All the vertical and horizontal joints in the face 
of the work had to be stopped or rendered cement- 
tight before grouting was commenced, in order to 
prevent the escape of cement. Various methods 
were adopted according to the widths of the joints; 
thus for the horizontal joints I, I, I, Fig. 9, 
between the large blocks which were comparatively 
close, canvas bagging was forced a few inches 
into the joints and caulked in firmly, similarly to 
caulking ordinary seams of plankings. The vertical 
joints J, J, J, Figs. 6 and 7, between the blocks 
were wide, varying from about 2 in. to 6 in., and 
these widths in many cases had to be increased 
considerably by cutting away loose and deterio- 
rated portions of the blocks. When such deterio- 


| The grout which was passed through the pipe found 
|its way into all crevices, and filled up large and 
| small spaces alike. The work was thus rendered 
‘thoroughly solid throughout, and of the quality of 

the cement when set there can be no question, as 
| specimens of it were brought up by the diver from 

time to time to submit to the Harbour Committee ; 
| some of these specimens I have still in my posses- 
|sion, and are splendid examples of underwater 
'grouted work. The cement grout on being put 

into the pipe, displaced the water therein by 
‘forcing it out at the lower end of the pipe, as the 

grout was added, and thus a mass of grout without 
| mixing with the water forced its way out from the 
| bottom of the pipe in all directions (as shown 
| by the arrows on Fig. 9) by its head, or pres- 
| sure in the pipe, filling up all the lower interstices 

first, and then rising or spreading upwards until 
/all the interstices at the higher levels were filled 
| up solid. 


I have always considered it advantageous | 








rated portions had been cut away the joints where | to keep the travel or spread of the grout within 
the stopping was to be placed were trimmed down | narrow limits, and generally speaking in my prac- 
vertically and slightly dovetailed in order to give a | tice have kept the grouting holes for the pipe at 
hold for the stopping (see sketches Figs. 14 and | intervals of 5 ft. to 10 ft. apart, but in the grouting 
15). For the narrower joints (see Fig. 15) 2 in. to| of this breakwater, where the grout had a head of 
4 in. in width, cement paste filled into thin canvas | about 50 ft. in the pipe, or about 50 lb. per square 
cases or stockings, making rolls of about 6 in. in inch, it travelled down the pipe from the top of 
diameter, proved very serviceable, as they could the breakwater to the foundation across from 
be partly filled with cement and lowered down one side of the breakwater to the other, a dis- 
the prepared joints and afterwards filled up|tance of about 40 ft., and then rose vertically 
with cement, which was rammed down solid whilst | through several feet of shingle, and driving the 
it was soft into the dovetailed vertical grooves, and | water out up toM M. Yet after having travelled 
when set made a capital stopping. Where the | 100 ft., specimens of it which were broken off at 
joints were wider, larger cases were inserted into |M M, showed that the cement had set into a hard, 
the dovetailed grooves and a facing plank was held sound mass throughout. Such good results would 
in position by a bar, and lewis eye-bolts, to prevent | probably not have been obtaine1 without the use of 
the bag from spreading out in the face as shown really first-class finely ground cement properly 
on Fig. 14. For still wider joints up to as much | mixed and sufficiently thick to drive out the water 
as 2 ft. when the sides were dressed down, small | from all interstices in the foundations as it advanced 
bags of neat cement in a plastic state were stacked from one side of the breakwater to the other. 

solidly on top of each other and jammed tightly| I have found fine grinding to be of great import- 
in to fill up the dovetailed spaces, and also the | ance, and in the Jersey works the cement used had 
joints between the bags and any irregularities on to pass through a sieve of 6400 meshes to the square 
the surface of the rock at foundation level. When inch, and one batch was passed through a sieve of 


pile of more or less loose materia!s. 

| As illustrative of my meaning I have represented, 
| by Figs. 12 and 13, sections of Wick and Colombo 
| breakwaters. I might also have added Madras, 
| but as it is of the same general type as Colombo, 
| the latter will suffice. How much better would it 
have been had one or more lower tiers of blocks 
| been added to the Colombo Breakwater, and thus 
| have founded it on a solid base of grouted rubble 
|or shingle directly on the rock, as in the extension 
|of the Hermitage Breakwater. The base of the 
breakwater could then have been cemented directly 
to the rock wherever desired. It would have been 
‘both cheaper and better. The etched dark central 
| portion, Fig. 12, represents the extra quantity of 
‘concrete block and grouted rubble to form such 
a solid base, whilst the base of loose rubble 
spread out over the rock foundation on each 
side for a considerable width as shown, could have 
been dispensed with. In somewhat greater depths 
of water, even where founded in sand, the economy 
would have been greater, as the solid base would 
have remained of practically the same width, 
whilst the sloping rubble base must of necessity 
have been spread out to a greater width. A break- 
'water founded on the top of a base of grouted up 
rubble and shingle, and built on the grouted-block 
system, would be a monolith or solid throughout, 
whereas by the dry block system, even although 
grooves and joggles ke used, the strength of the 
structure for all practical purposes may be taken 
as that of one of the blocks, at the same time 
having all the objections of open joints ex- 
posed to the heaviest seas. Hence there have 
been failures at Madras and at Wick, failures 
which could not have taken place had these struc- 
tures been monolithic. And to guard against 
further failures at Madras, and any risk of failure 
at Colombo, it would only be wise, in my opinion, 
to convert these two latter structures into monoliths 
by means of grouting (see Fig. 16). It would not 
be necessary to grout up the entire mass of rubble 
on which they stand, as measures could be taken 
to limit the grouting of such to what would be 











[May 27, 1892. 


ENGINEERING. 








648 









































ee Te 0560 or Bees 
(248, 11 pahosysag) 
AdJOMYUILG JO UFZ JO UONDAY TF 
AVG HIIM 
(z ese) ssa9utbuz uosuanar “4 #@) 
688) - BBG) Ur addluy -y MW AG 
dn.pajnosn 9 pauuidiapun sy20/g aya49U0] MOI2q WOLD~UNO -:2j0 


ee ST 























a se ee “0.8 aa ee gee 
H 9 yO unj2e¢ $8019 


walvmuvaug FOvLINESH 
( 4e-¢19/ eouibuy epoog vyer 1) 
‘ot Ong 


' 





doneen - 698) 899) Ut 4CChemy-y my Mg dn poyrosb 2 pauuldsopun sy20/9 a4a12U0) Morag LoLppUMDs - roy. > 





fy es 
Meet 





4 


1244 0002 #0 42j0myn21g JO 


WAXXX wl FD ul Sainuip JO 
9 614 wo1y pardos uorysag siy 1940 


7 . a 
OTF YY i Bie 
iy of 4 


«Zz 


o7% 








ep ‘2 


uoura¢ 


YNOstVH OB8WOT02 
(¢8-9191-s2aurbuz apo09 wyop 419) 





SF S34 ye 























AD0Y + ,; 


We ee Cer 
EE LE POH OEE 


7 ___ ai 


RR re eg ea 
=I 7 ———— 

















PAS 





& ; 


\ 


a | 
~ 















iY 1 
aah 


ee SS Se 
‘ VL, fc. ree 





————E 


WT J ' 
TILIA 


Wi NKGGI_ISSINZ 


Cs 





a 








- “ ae o v $ «sas 


Py ones 2 -. 4909 Fitts @ AOE 














— ow 
a 


neces gp 
J 7 70 voysag ss019 


UILVMNVIUG FIVLINATH 
( 22-19) s2eusbuz epoog uyor 19) 


‘6G Og 




















Meena ne scorer nemnmeesen me ene -temeamemenene sees tememennsesenent e-merenereesacenasadgpnsen 


n-ne == 6081-889) Us aCdiuny-y mw 4g dn peynosb-9 auuidrepun s¥20/9 21219009 m0/9q WoL JepUNOS- OY - Ko drrAci 











/ 
Jt of gat tpl 
WT) ee Oo ae ea a NE Se hs i lt 
St SSeS SSeS a aestat 
manana we ie on as mimio waste * 
TIIrr pmen a ee a: 2 Lr 
TITITIITigrriig Pee Irrrirrrs 
Tits st Tittiteritt titi ey 
rrrirrir tr ot HY: 
Tit 
eee ee et I A 
Ty Bae yaaa FaTOAA HB iy} T IO] ToGo 





ich eee ali 


fags Sees ahaa eat ee ae tae 








O'940 Uolj7ag «$8047 


‘aTLyMNVaNg FOVLINYIH 
(68-cog/ sourbuz 2yddruiy“u'M) 
‘g fag 











POOL 
BO et 
PRE OT TER ela 
Sa 


Baa gk eese ws 
sere ees APF = = 





rere 











































































th yy 1 
{ : t /uf, SPURS FER Mere = as PE 
Y EE =) ROS A Meh sa Pf, PAP Seas ND nn ae oe eee irises. 
at talinsce. A 7 orn, Slee at un on on iano ia a namnnananaal, GHEH 
tly “GOP OIE? A sma ; rmamss x semana ie } re r! Wn eaneanreee ess 
~~ Ee ee r Srrrrrrt rT Tp ee eben: (eesderengeeerebi sodas, 
Nw titi I I i vi T j reas DAWG THY '. 
S see I Sweeecoe aI ee naree 
e = a = — seiP as sis rborrteats iin. sy 
oer eeeenneene- -- : 3 + Bln owe ween meen nee e ne + - 22 ------- - 9° 625 77 ane nnn ne enn n nnn ee ne eee teen eee 
alk a, See ee ee eee [O° vs = 2By 9G go UOEAND ha ars, Ee 
BovLINWs} ‘123/99 fig, seawbuz sey2 eo epoog vyop4ts zepun paj2nsu07 ~* . a E801% LOG) 42eurbuz Jay) sv aydduny sayp0y yj sapun puy2nsjsu07y 


QYNIWKWNVU-AOOLS AGNV DNILOAOUD AG 


25 A NNR NE i I~ NN i Ny i a ge es _— ees 


5 ER NN GRR 


(‘949 abog 208 ‘uorjdriosag 40g) 


ONINNIGZGHUAAOGND 





le ao ere ent sey ween ne ah Aa ee” 








May 27, 1892.] ENGINEERING, 649 





SIGNALLING ARRANGEMENTS AT WATERLOO STATION: L. AND S.WR. 
(For Description, see Page 650.) 
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required and nothing more, that is by ramming 
down partly set neat Portland cement so as to 
form a base and margin of Portland cement as 
shown, after which the interstices in the rubble 
mound immediately under the heart of the break- 
water, and joints of the blocks could be grouted up. 

In speaking of Madras, Colombo, and Wick 
breakwaters, I merely refer to them as well-known 
works and representative types of the rubble base, 
dry block, and concrete capped system of construc- 
tion which has been so generally in use during the 
last thirty years. Any other similar works would 
have served my purpose equally well for directing 
attention to a type of construction which, in the 
light of what is now being done in the direction of 
indestructible and monolithic work, should be 
regarded as obsolete, but which, in spite of failures, 
is unfortunately not yet so considered. Further 
failures may, it is feared, reasonably be looked for if 
this type of construction is continued, it is some- 
what gratifying to me (the inventor of the grouting 
system) to know that within the past few years 
this method of executing work has been adopted 
by many engincers, more especially by those 
engaged in harbour works. 

Since my experiments in 1856, I have strongly 
advocated this system, used it in my own practice, 
and by descriptions of it in the minutes of the 
Institution of Civil Engineers and in engineering 
journals, have endeavoured to make it well known. 
Apparently, however, that has not prevented 
others from imagining within the past few 
years that they had invented something quite 
new ; and even so recently as last year, it was 
stated in The Engineer that a German engineer 
had taken out a patent for obtaining solid work 
under water by means of grouting, although, as may 
be seen from past records, at the time of this 
so-called new invention, the system was at least 
thirty-three years old. 

Prejudice against grouting, although in many 
cases still strong, is really due towant of knowledge; 
but in face of the successful works which have been 
executed by its means, and the more extended 
application which is now being made, especially 
in connection with breakwater construction, it will 
soon supersede the unreliable dry block and 
rubble base system now so much in use. 








THE NEW SIGNALLING SYSTEM AND 
ALTERATIONS AT WATERLOO STATION. 

Last week at Waterloo Railway Station there was 
safely effected the final step in a task more difficult 
and extensive than has ever before been attempted in 
any similar conversion scheme. It was the crowning 
work of a long prepared and urgently required refor- 
mation, Growing up piecemeal Waterloo Station has 
had to expand itself amidst straitened surroundings, 
necessitating great irregularity of ground plan. Its 
eighteen platforms are ainaet the despair of the unin- 
structed traveller or the stranger with only a few 
minutes to discover and catch his train, perchance 
also to rendezvous some friends. The company and 
its officials have for years, of course, keenly recognised 
the urgent necessity of improving matters by every 
possible means against unexampled obstacles and diffi- 
culties. The press, too, has never been for long silent 
about the troubles of the public. However, although 
the London and South-Western Railway Company 
may never compete with other companies in London 
in stupendous hotel adjuncts and like magnificent 
surroundings, in the near future the company promises 
to yet figure as a very successful rival with all its 
competitors in those first essentials of railway manage- 
ment, namely, safety and punctuality; and this 
position too is to be achieved in the face of 
such an amount of passenger traffic as no other 
terminal station in the world has ever yet 
been called upon to accommodate. Next toa busy day 
at Waterloo the biggest thing in passenger traffic on 
record must be attributed to the credit of the Great 
Western Railway of France, on the occasion of the 
centenary fétes at Versailles during the Paris Exposi- 
tion Universelle in 1889. Even ou that occasion the 
600 and odd trains leaving and returning to the ter- 
minus of St. Lazare, at Paris, quite failed to rival the 
record of a race day on the London and South-Western 
Railway, not to mention such an exceptional day as 
last April 9, when the Oxford and Cambridge boat- 
race and Sandown Park races concurred, 

Ona reference to Fig. 6, page 649, one will understand 
ata glance an old remark (oft made in excuse for traffic 
irregularities in the past) that the approach to Water- 
loo was like the narrow neck of a bottle, in and out of 
which multitudinous to-and-fro movements were simul- 
taneously required. There are now eighteen bays and 


platforms within the compass of the station used by 
the public. These ‘‘ bays,” to use the correct technical 


term for the terminals of each line, which most pas-|in the intricacy of the local plan, but also in the 
sengers, however, vaguely refer to by allusion to the superabundance of traffic movements intermittently 
respective platforms alongside, are classed as forming | crowded within a limited space of time. 
three adjacent stations, or rather three divisions of the A diagram of the rise in frequency would show a 
whole station. Bays 1 and 2 constitute the ‘‘south | curve somewhat as follows for an ordinary day’s traffic 
station,” formerly styled the new station, but the (Fig. 9). The summit of the curve between 9 and 
latter term was found very misleading. Bays 3, 4, 5,/10 a.m. denoting a state of affairs when nearly every 
6, and 7 constitute the ‘‘central” (or main line) bay would be occupied, some with trains loaded for 
station, whilst bays from 8 to 18 constitute the ‘‘north starting, but most with arrivals following upon each 
station,” sometimes termed the ‘‘ Windsor line.” |other in such quick succession that, after being dis- 
Prior to 1885, the original two ‘‘up” and two charged, a difficulty would arise about getting the 
‘*down” lines, led to and from twelve ‘‘ bays,” or! empties out again to clear the way for fresh arrivals. 
latforms, to use the popular word. From then till) The main preliminary marshalling of trains is done 
fast week these four main lines of approach have had on the more westward sections of the line outside the 
to suffice for the enlarged number of bays which, from | range of A box signals, but the to-and-fro passage of 
a signal and railroad engineer’s point of view, must be | light engines from bays to turntables, hydraulic cranes, 
now counted to number not merely 18, as figured in and coaling sheds, lies within their range. Some 
the illustrated plan, but rather 25, counting in the amount of fly shunting, moreover, cannot be dis- 
‘* Necropolis” Company’s siding, and the six other pensed with round about A box section. 
sidings, of which the points and signals are now, The real foundation of the system of A box signals 
worked in harmonious co-operation with the one vast is the Simplex Railway Patents Syndicate’s lever econo- 





centrally controlled system of ‘‘ A” box. 
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Diagram of ordinary Frequency 
of Traffic and shunt Movements. 
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Fig. 9. 

In future there will be six main lines (three ‘‘ up” 
and three ‘‘down” lines, as represented in Fig. 6), in 
lieu of the original four, all the way from Vauxhall to 
Waterloo. Preparations have been made and works 
are in progress for a considerable further westward 
widening of the railroad, but beyond Nine Elms ob- 
stacles occur in the shape of the gas works on the 
north side, and a little further westward the London 
and Brighton Railway on the southside. The heaviest 
bit of engineering work as yet performed was the 
rebuilding of Vauxhall Station, where the viaduct was 
widened from 47 ft. to 78 ft., and rebuilt with wrought 
iron and mild steel girders. Similarly the ides 
crossing Westminster Brid ge-road has been bit by bit 
entirely reconstructed, whilst in both cases the daily 
traffic had to remain uninterrupted. Mr. Andrews, 
now chief engineer of the company, designed these 
works, and Mr. Szlumper, of the company’s Permanent 
Way Department, carried them out. 

Great as all these works of reconstruction and ex- 
pansion are, still the — features of interest and 
novelty centre around the new signalling system. It 
was a critical time for all concerned from Sunday, the 
15th inst., tothe Tuesday following, whilst the change 
was being effected from the old to the new system 
and apparatus. The traffic remained almost normal, 
afew minor local trains only being suspended. The 
transition stage was d with safety and wonder- 
fully little inconvenience to the public. On the 
18th inst. the crowning work was completed of bring- 
ing into use the new frame of 236 massed levers in A 
box, whilst the old cabin, frame, and girder bridge 
had to be cleared out of the way. 

This A box frame, manufactured by Messrs. Stevens 
and Sons, of Southwark, London, and the mechanism 
attached ‘thereto and working in connection there- 
with, is a sight indeed worth seeing and studying by 
all those capable of comprehending apparatus of the 
kind. In the matter of signalling and safely control- 
ling the traffic at such a situation as that pourtrayed 
in Fig. 6, the difficulty of the problem lay not merely 


Fig. 





mising gear, patented 1887-90, and exhibited at the 





Paris Universal Exhibition by a rather extensive exhibit 
of models, diagrams, plans, and one full-sized apparatus, 
Figs. 1, 2, and 3 show an elevation, a section, anda 
plan of the Simplex gear as applied in connection 
with the 72 principal signalling levers of A box frame. 
The tail of each of these 72 levers is connected to an 
actuating or ‘‘selector”’ rod, such as D in Fig. 3. Now 
the simplex gear may be described as a neat and 
effective apparatus for mechanically shunting the 
signal lever’s connection, represented by D, from the 
signal slide bar A into gear with either the second 
signal slide bar B or the third signal slide bar C, as 
occasion may require. Thus the said lever can be 
caused to work onesignal through A,a second through 
B, or a third through C. The crossbar E is the means 
of carrying D sideways from gearing with A into 
gearing with B, or further with C, but this movement 
can only be effected when A, B, and C are all in their 
normal positions. 

It was found necessary at A box to so compress the 
plan of each battery of simplex gear that, instead of 
as shown in Fig. 4, the sets of gear arearranged in two 
tiers, one somewhat in advance of the other; also the 
connection of the lever tails (Fig. 5) with the cranks 
(Fig. 4) is not quite so simple as in our representation. 
E is moved as shown by a crank, but the Simplex 
Railway Patents Syndicate would have preferred seeing 
the movement effected by a motion plate as in Fig. 4. 

In more ordinary cases the simplex gear is rather 
simpler than is here shown, fe. B is abolished, and D 
is shunted into a choice of two positions only. For 
instance, consider the case of a mere bifurcating 
branch of a railroad where the points are trailing 
points ; then E moves with the point lever and the 
adjacent signal lever through its connection with D 
must work the signal in harmony with the position of 
the point lever for the time being. However all this 
is rather differently managed to suit the more difficult 
requirements of the A box system. Indeed the 
system is one thing and its local application and 
special modification so much more complicated an 
affair that we will temporarily pass on to the conside- 
ration of Fig. 8, where we can observe the ‘‘ A box 
system” in its pure theoretical simplicity. 

Let Fig. 8 be considered a revised plan for such a 
terminus as, say, Eastbourne or Henley, where one 
‘‘ up” and one ‘‘down” line lead to four bays and 
platforms. Thereis here also provided a double set of 
scissors crossings, one on each side of the girder 
bridge supporting the signal cabin or box, and thus 
from each line a road can be made leading to any 
of the four bays. It would doubtless be possible to 
work such a situation with a total of sixteen signals 
only, but for the sake of distinguishing between sub- 
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sidiary and cautionary movements and main traffic 
movements both at Eastbourne and at Waterloo, two 
(alternative at the signalman’s option) ‘‘ right-road” 
signals are supplied. Thesecond or subsidiary of these 
two ‘‘right-road” signals we will venture to calla 
‘* right-road shunt” signal, in contradistinction to the 
real shunt signal, which we will term the ‘‘ wrong- 
road shunt.” A ‘‘right-road shunt” signal, then, is 
designed to control subsidiary or cautionary move- 
ments over the very same track or road, and in the 
very same direction as the main signal for ordinary 
traffic movements, whilst the corresponding ‘‘ wrong- 
road shunt” controls a movement in the opposite direc- 
tion but still over the very same road. Now half 
the explanation of the new system is contained in the 
simple observation that when any road is made 
(that is to say, all points set, and as requisite also 
plunged and detected), then one signal lever can and 
ought to work all signals relating to that road. The 
other half of the explanation is contained in the 
equally simple observation that the whole row of 
signal levers controlling all possible roads branch- 
ing off from one line can and ought to be simulta- 
neously shunted on to similar signals. Combine 
the two ideas and Fig. 8 contains an intelligible plan, 
where levers 2, 3, 4, and 5 work the “ three-throw ” 
simplex patent apparatus of Figs. 1, 2, and 3 by means 
of their gear setting lever No. 6, the details of which 
are shown in Figs. 4and 5 more fully than in Fig. 8, 
wherein the functions of the sets of bars D, E, F are 
identical with the bars A, B, C of Figs, 1, 2, 3, 4, 
and 5. This disposition of simplex gear and frame 
levers has been termed the ‘‘ battery” system, and the 
battery of four sets of three-throw simplex machines 
connected to levers 2, 3, 4, 5 (one lever to each bay) 
commands all ‘‘ up ” line movements whether “ in” or 
‘‘out” movements, that is to say whether (1) the 
normal ‘‘run in” indicated by the top tier of 
signals 2D, 3 D', 4 D?, 5 D*, or (2) the right-road 
‘*shunts in” of thelower tier 2 E, 3 E!, 4 E?, 5 E’, 
or (3) the wrong road ‘‘ shunts out” of the lowest tier 
of the platform signals 5 F*, 4 F*, 3 F',2F. Similarly 
again the battery of simplex machines connected to 
levers 20, 21, 22, and 23, and set by their gear lever, 
No. 19 commands all ‘‘ down” line movements, whether 
‘*in” or ‘‘ out” right-road or wrong-road, or whether 
the ordinary train departure signals from any one of 
the four bays. The letters and figures attached to 
the two top tiers of platform (out) signals and the row 
of ground disc (in) signals give the clue as to which 
levers and which simplex signal bars work the same. 
Levers Nos. 7, 9, 11, 13, 15, and 17 work the points 
similarly numbered, whilst levers Nos. 8, 10, 12, 14, 
16, and 18 work the point locks and bars. Lever 1 
works the distant signal for arrivals, and lever 24 
the ‘‘advance start” for departures. Simultaneous 
parallel movements are capable of being performed 
with confidence and facility, but fouling movements 
would be prevented either in the ordinary way or by 
special simplex ground locking and detecting gear. 

In applying the above system to Waterloo terminus, 
modifications and special adaptations became de- 
sirable. This work was carried out under Mr. James 
Cockburn, the district signal engineer of the railway, 
but the whole system should be considered an achieve- 
ment in which several of the company’s officials and 
servants have shared, whilst the manufacturing engi- 
neers and, not least, the members of the Simplex Rail- 
way Patents Syndicate and their friends have con- 
tributed to the plan of the work in a way that would 
make it invidious to mention individual names, Omit- 
ting the cases of the employment of a few sets of 
simplex gear in a smaller and subsidiary manner, there 
are, according to the plan of Fig. 6, six grand bat- 
teries, comprising in all seventy-two sets of three- 
throw” simplex gear apparatus, whereby seventy-two 
signal levers perform each a triple duty. We will 
first direct our attention to the six standards 
of double bracket signals in four tiers, the two 
middle rows of which are the main ‘run in” 
and ‘‘run out” — and are each numbered 
to correspond with their respective bays, whose roads 
they control. The main line row of thirteen “up” 
and thirteen ‘‘down” signals are numbered by con- 
—ee figures on their faces from 1 to 13, whilst 
the Windsor line row of 12 in either direction are 
numbered from 18 to 7. (See Fig. 6 for the outgoing 
view and Fig. 7 for the incoming view.) One battery 
of 15 sets of simplex gear set by gear lever 19, controls 
all movements between the ‘‘up Windsor ” line(on the 
left of Fig. 6)and bays 7 to18 within the range indicated 
by F......F on the right of the plan. Similarly the 
batteries set by gear levers 200, 217, 96, 107, and 128 
control all movements between their respective lines 
and the respective ranges of bays denoted by 
corresponding letters on the right of the plan. The 
figures at the foot of each eaed at A box denote 
the position in the frame of the levers which are con- 
nected with or affect the signalling batteries of simplex 
gear, whilst the figures in the bays denote the same 
battery levers controlling through the same simplex 
gear the signals on the platform standards, 

Besides the signals above alluded to there is shown 





in the plan a girder bridge on the left with six 
standards of signals which (excepting ‘‘B box down 
distants”) must be read into the general system, and it 
must be likewise understood that many of the signals 
at and worked from B box are electrically controlled 
from A box. There is also a complete set of eighteen 
‘‘run-in” repeat signals on the 
dards, and these interlock electrically with the 
lever working the incoming signals of A box. These 
co-act with the same road signals of which they 
are the repeats ; they are ‘‘ three position” arms, and 
thus denote to the approaching driver that the bay is 
completely vacant, or only half vacant, since two 
trains have often to be successively run into one bay. 
These last signals are worked from three small station 
boxes, a south box over bay 2, a roof box, called the 
crow’s nest, over bay 4, and the yard box to the north 
of the plan. In these station boxes, moreover, the 
record is kept and acted on as to which bays are 
vacant, which fully occupied, and which half occupied. 
This is effected automatically and electrically by aid 
of all the latest improvements of Mr. W. R. Sykes, 
the merits of whose special lock-and-block system and 
apparatus are known throughout the railway world. 
The feature of this part of the work is its thorough- 
ness ; a maze of 300 electric circuits (carried under- 
ground) couple train-protection and fouling bars, signal 
arms, lever locks, and cabin repeats, signals, and tele- 
graph instruments. The train protection ,and fouling 
bars are a kind of counterbalanced treadle pivoted 
centrally ; as the rolling stock wheels depress or 
release the treadle, the resulting small movement of 
the central pivot with its low angular velocity insures 
little wear and tear and the making and breaking of a 
good electric contact. Thus every train automatically 
reports its position and progress anywhere all over the 
plan, and in certain cases returns signal arms to danger 
as it passes by. Every bay possesses four or more 
train-protection bars, and, whilst the foremost one is 
depressed, no incoming road thereto can be signalled. 
There is much else well worth studying, but a descrip- 
tion thereof must be reserved for some other occasion. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 18, 1892. 

Durine the past month twelve furnaces have blown 
out, reducing the output of iron between 7000 and 
8000 tons per week. The present weekly output is 
about 178,000 tons. The restriction of output will 
— continue. A great deal of pigiron is now 

eing made at cost. The tendency of prices is still 
in the wrong direction. It is thought in some quarters 
that the restriction will continue until the output 
reaches 165,000 tons per week. Trade conditions are 
favourable throughout the United States, but the 
volume of business is not as large as it has been. The 
output of coke is being reduced, and 1000 ovens are 
now idle in the Connellsville region. It is impossible 
to say how long the present depression will continue. 
In some quarters there is no improvement looked for 
until next September. The steel rail trade is dull ; 
quotations strong at 30 dols. at mill. The transport- 
ing cost in Eastern Pennsylvania has been reduced 
10 cents per ton on coal, coke, and pig iron. Southern 
furnaces are crowding their output into north-western 
markets on a basis of the reduction. Western Penn- 
sylvania is competing very sharply with both eastern 
and western iron centres, and a good deal of trade is 
drifting that way. 





THE LONDON WATER QUESTION. 

WuitE the Royal Commission on the subject of the 
London water supply has been adjourned for a fortnight 
(until the 30th inst.), an ordinary Select Committee of 
the House of Commons, presided over by Sir Joseph 
Pease, has dealt with a Bill relating to the same question, 

romoted by the London County Council and the City 

orporation. The main object of this measure was to 
create a Water Committee composed of forty-eight repre- 
sentatives—one eighth of whom should be appointed b 
the Corporation, and seven-eighths by the County Council 
—to conduct inquiries into the whole question of the 
water supply of London, and the possible sources of 
further supply, with power to promote Bills in Parlia- 
ment, and to negotiate, subject to the approval of Parlia- 
ment, for the purchase of the whole or any part of the 
existing undertakings of the London water companies. 
The Bill was limited to the area proper of the London com- 
panies and professed to carry out the recommendations of 
the Water Commission Bill Committee of last session. 
Against the measure a petiticn was presented by seven 
of the eight London companies, asking in the first place 
that inquiry should be made as to the real promotion of 
the Bill, as circumstances indicated that although it was 
promoted by the County Council and the Corporation 
jointly, the real promoters were the County Council only, 
and they had no authority to promote Bills relating to 
the supply of water. Then it alleged that the Bill was 
unnecessary, unreasonable, and vexatious, and affected 
most seriously and prejudicially the respective under- 
takings of the petitioning companies, and had put them 
to great trouble and expense. The capital expended and 
employed in their undertakings they further stated, 
amounted to upwards of 14 millions sterling; but for 
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many  w- their profits had been little more than 
nominal, and only comparatively recently had they 
begun to realise any adequate return for their 
enormous expenditure in carrying out their obligations. 
The powers proposed to be conferred upon the Council 
and a Water Committee would, they contended, tend to 
depreciate the value of their undertakings, and it would 
contrary to the interests of the ratepayers and of the 
— generally that any of the proposed powers should 

» given to either the County Council or a Water Com- 
mittee. As ratepayers themselves they protested against 
any part of the rates being expended in the manner sug- 
gested by the Bill, and while denying that any necessity 
existed for any inquiry by a Water Committee or the 
Council, they maintained that even if it were necessary 
to make any further inquiry it should be made bya Royal 
Commission, or by some other body which had not avowed 
their intention, as the County Council had, to compete 
with, or acquire the companies’ undertakings. Against 
the establishment of any such competition the Commission 
strongly protested as injurious to themselves and as con- 
trary to public policy and existing legislation. Besides 
the petition of the water companies, petitions were pre- 
sented by the County Council of Middlesex, the Thames 
Conservancy, the West Kent Main Sewerage Board, the 
bay mo ma of West Ham, the Croydon Corporation, 
the Hertfordshire County Council, the East Ham Local 
Board, and the Provincial Water Companies’ Association, 
for some of whom counsel appeared, in other cases counsel 
being reserved. 

Before the Select Committee Mr. Littler, Q.C., repre- 
senting the Ccunty Council, urged that the Koyal Com- 
mission on the same question as was here involved, was 
appointed for an entirely independent and distinct in- 
quiry for a specific purpose, which did not cover all the 
points which the Committee of last year recommended 
sbould be ‘considered ; and he sta that the Bill had 
the approval of the Local Government Board. Mr. 
Pope, Oc. on behalf of the water companies, objected 
that the Bill, so far from carrying out the recommenda- 
tions of the Committee of last session, was practically 
identical with the measure which that Committee rejected. 
The Committee, however, overruled that objection and 
took evidence. Mr. J. Hutton, vice-chairman of the 
London County Council, and chairman of the Water 
Committee of the Council, explained that the Bill did 
not attempt to determine the proposed form of legisla- 
tion for the actual transfer of the water supply to 
the Council, and assured the Committee that the 
action of the Council would be largely governed by 
the result of the inquiry of the Royal Commis- 
sion. Eventually, no doubt, he also observed, if they 
were constituted the water authority for London, they 
would be required to acquire the existing undertakings 
by arbitration, failing agreement. Mr. Cripps, Parlia- 
mentary agent for the County Council, stated that at 
present the Council could not use the public funds to 
promote any Bills relating to the water supply, and they 
wished to placed as nearly as possible in the same 
position as the authorities in other municipal counties. 
He also said the 5000/., to spend which authority was 
asked by the Bill, was intended, amongst other purposes, 
for placing the position of the County Council properly 
before the Royal Commission, and also to ascertain the 
legal power and _ position of the water companies. Mr. 
Alderman Rose Innes, chairman of the County Purposes 
Committee, in giving evidence in support of the Bill, said 
he did not aaa any difficulty in the working of the 
proposed joint Water Committee. He urged that that was 
the only method by which the water question could be 
dealt with, and that legislation ought to be taken upon 
the subject before the next quinquennial valuation was 
made. Satisfied with the evidence given, 

The Chairman intimated that the Committee had de- 
cided to give the County Council qua Council powers to 
raise and spend money on inquiries, to negotiate with the 
existing Commission, and to promote Bills in Parliament 


4 relating to water, but they could not at present sanction 


a new water authority for London such as was involved 
in the pro joint committee of the County Council 
and the Corporation. 

In the course of a conversation which ensued upon this 
declaration, the chairman said it would be desirable to 
state in the Bill that the money was to be spent on in- 
quiries, and representations before the Royal Commission 
and otherwise, and added that the Committee thought 
the 50001. suggested was too small a sum and 
might be enlarged. Counsel for the promoters asked 
that the Corporation should be included in the Bill by 


Y | the Committee, and on the chairman replying that they 


did not see any motive for doing so, as the Corporation 
did not ask for powers to apply to Parliament or to spend 
money, and had always acted with great foresight in such 
matters, an adjournment took place to enable the pro- 
moters to consider whether they should proceed with the 
Bill as approved by the Committee. 

On the reassembling of the Committee on Wednesday, 
Mr. Littler announced that although they greatly re- 
gretted that the proposed joint committee could not be 
obtained, the promoters had decided to proceed with 
what was left of the Bill; and eventually the Committee 
declared the preamble proved, subject to the joint water 
committee proviso being struck out. 





Tur E1rrvet Tower.—The Eiffel Tower Company an- 
nounces a dividend of 8s. 10d. per share for 1891. The 
shares originally issued by the company were all paid off 
from the exceptional receipts of the Paris Exhibition 
year, and the shares now receiving dividends are what 
the French term actions de jouissance. The rights of 
these shares lapse in 1910. The revenue collected from 
ascents last year amounted to 23,044/, 
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OR THE GREAT EASTERN RAILWAY. 
THE DESIGNS OF MR. JAMES HOLDEN, LOCOMOTIVE SUPERINTENDENT. 
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MIXED TRAFFIC LOCOMOTIVE FOR THE GREAT EASTERN RAILWAY. 


CONSTRUCTED AT THE COMPANY’S 





WORKS, FROM THE DESIGNS OF MR. JAMES HOLDEN, LOCOMOTIVE SUPERINTENDENT. 


a 





+ 
1 
| 


a ° 


Fig. 3. 


| 
| 
| 


























mez g 6 3 0 / 

























































































Timer & 


> s 
Price & NG 6 
































a detailed description of which was given in our pages 


some time ago (vide ENGINERRING, vol. 1., 


All the bearing springs have india-rubber auxiliary 
springs to relieve the shocks, and it has been found 
that the steel springs last much longer in conse- 


quence. 


The following are the principal dimensions of the 


engines under notice : 


Cylinders : 
Diameter 
Stroke .. 
Length of ports : 
Width of steam ports 
exhaust ports ... 
Centre to centre of cylinders 3 
valve oe 
Diameter of piston- -rods a 


Valve Motion : 
Lap of valves 
Maximum travel of valves | 
Mean le fe 
Travel of eccentrics... 
Diameter of eccentric sheaves 
Length of crosshead ae 

Wheels: 
Leading. Diameter on tread . 
Driving and trailing. Diameter on tread 
Throw of crank-pins for coupling-rods .. 


Diameter ” ” ” ” 
Length ” 
Thickness of tyres on tread. 
idth ” ” . 
Axles (Steel) : 
ing: 
Diameter of wheel seats 
re inner journals 
99 outer ,, 1 
at centre ... 


15). 


Leal 


cocoou, Lal el — Crwmoornres 


oocoo 


MOP mwogs 


bo 
Oh 


— oi 
BIAS S 


pwmaoo 
KO 





Centres of inner bearings ... 
“ outer ‘a we 
Driving: 
Diameter of wheel seats ... 
be per 
aa at centre . 
Centres of bearings... 


Length * 
“ wheel seat j 
= Ing crank bearings 
Diameter a - 
Trailing : 
Diameter of wheel seats 
fe pecan 


pe at centre . 
Centres of bearings... 
Length of bearings .. 

“ wheel seat 


| Frames : 


From front end to centre of leading 
wheels 

From centre of leading to centre of driv- 
ing wheels .. 

From centre of driving to centre of trail- 
ing wheels .. at ; 

Distance apart of main frames ... 


Boiler (Steel) : 


Height of centre from rails 
Length of barrel 


Diameter ,, outside : 
Thickness of plates ... 
smokebox x tubeplate 


Pitch of rivets ; 
Diameter of rivets ... 


Firebox Shell (Steel) : 


Length outside 


Breadth ,, at bottom ... 


— 
cococorosl 


0 
0 


> 0 cowooo oocooonwne 


eS 


74 


— 


SOonnso DHeawvoon 


neo 


_ 
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on 
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Tubes (Steel) : 


Depth below centre line of boiler at a 


” ” ” ’ 
Thickness of plate (crown and sides) 
Centres of copper stays oe 
Diameter 

Thickness of throat and backplates 


| I naide Firebox (Copper) : 

Length at bottom ani ike 
Breadth pc 
Depth at front end. 

‘ota 5 ... aa 
Top of box to inside of shell 
Thickness of tubeplate at top 

we other plates .. 


Number 

Length between tubeplates 

Diameter outside apt 

Thickness... No. 13 L.W.G. 

Diameters of blast pipe (Macallan’s 
variable) . ; ..5in, & 54. in. 

Height of chimney from rail ay 


Heating Surfaces : 
Of tubes a 
»» firebox 


Total 
Grate area 
Flue area through “tubes, ‘disregarding 
ferrules 
Sectional area of chimney at smallest 


252 


part . 
Ratio of of grate. surface to total ‘heating 
sui 
Ratio of flue area through tubes to grate 
area . 
Ratio of sectional area of f chimney t to 


grate area ... 





f 


t. 
4 
4 
O 0% 
0 
0 
0 


corceawc 


12 11 


sq. ft. 
1107.4 
100.9 


1208.3 
18 


2.83 

1.06 
1: 67.1 
1: 6.36 
1;16.8 
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Weight of Engine in Working Order : 
tons cwt. qr. 
144 2 3 





square inch. Each boiler has three corrugated fur- 
naces, making a total of twelve furnaces. A fan is 





Leading wheels _... os oe ~ fitted in each stokehold in order to maintain a suffi- 
Driving , ce ae 7 cient supply of air and to assist the natural draught 
eae mo oe oe under adverse atmospheric conditions, but on the 
Total 40.6 0 trial trip on the Clyde the speed of 19.499 knots was 
: : got under natural draught conditions, so that the fans 
Weight of Engine Empty : are still left for extra work. There are two telescopic 
D vine wheels... 4 a : funnels arranged so that they can be lowered and 
Trailine 4 ll 12 2 raised by small steam winches and gear. This is 
ities ry on account of the vessel having to embark 
Total a ae ee ssengers at the Old Swan Pier above London 

ridge. 





THE NEW THAMES PASSENGER STEAMER 
‘* KOH-I-NOOR.” 

TuE Victoria Steamboat Association are this yearadd- 
ing to their fleet of forty-six steamers the Koh-i-Noor, 
certainly the largest paddle steamer running on the 
Thames, and judging from her trial-trip speed, the 
fastest river steamer in the kingdom. The idea isa 
fascinating one for Londoners, for hitherto the Thames 
compared very unfavourably with the Clyde in the 
matter of steamers—the former, indeed, as a rule, 
poets many of the second-class steamers on the 

lyde. Itis true the scenery in the estuary of the 
Thames is scarcely comparable with that on the Firth 
of vas and it is not quite so convenient getting 
out of London owing to its great area, so that traffic 
is mostly up the river, and the Conservancy Board, 
owing to the narrowness of the stream, prohibit very 
fast steamers being employed ; but even in this respect 
a great change has been made lately, and this year 
two new steamers are being built in London for up- 
river traffic. A new policy has evidently been adopted 
by thecompany. First they placed on the service the 
Lord of the Isles from the Clyde, and had built by 
Messrs. Denny the Clacton Belle* and Woolwich Belle, 
two steamers which attained a speed of over 17 knots on 
the measured mile. The Clacton Belle was but 246 ft. 
long, and the company, in deciding to go in for a still 
faster craft, gave the Fairfield Company a free hand, 
and they have produced a vessel 310 ft. long, 58 ft. 
beam, and 18 ft. 6 in, deep. The speed got on trial 
was 194 knots. With these new vessels the Victoria 
Company will doubtless be able to encourage more 
Londoners to sail down the Thames, and may de- 
velop a trade equal to that on the Clyde ; and there, 
it may be mentioned, the volume of traffic is almost 
phenomenal. That progress is being made is un- 
doubted, Since the new company took over the traffic, 
and aimed at the introduction of new high-speed 
vessels, the carrying capacity of the fleet has increased 
from 4500 passengers to 25,000, and a quarter of a 
million passengers are frequently carried in a day 
without overcrowding. 

The Koh-i-Noor has a special interest, for she is the 
first paddle steamer built by the Fairfield Shipbuildin 
and Engineering Company solely for river traffic, an 
the same excellence and successful results which have 
characterised the work of the firm in recent years 
manifests itself in this vessel. Amongst these are 
several channel paddle steamers, which are well 
known in the south of England. Several changes 
have, however, been introduced in this new eraft, and 
first of these may be noticed the engines. 

As in the case of the other fast paddle steamers 
turned out by the Fairfield Company in recent years, 
the machinery has been designed by Mr. Andrew Laing, 
manager of the engineering department. The engrav- 
ing on page 656, ps ge from a photograph of the 
engines built up in the shop, shows that they are of 
the diagonal compound direct-acting type, with the 
cylinders placed side by side, and in this respect they 
differ from the design of some of the former paddle 
engines by the same firm. They were designed to indi- 
cate 3500 horse-power. The cylinders work on two 
cranks set at an angle of 90 deg. The high-pressure 
cylinder is 50in. in diameter and the low-pressure cylin- 
der 80 in. in diameter, each adapted for a stroke of 5 ft. 
6in. The entablature for supporting the shaft, &c., is 
made up of riveted steel plates built up in the ship. 
The crank and paddle shafts are of mild steel, the 
crankshaft being forged in one piece and connected to 
the paddle shaft by flanged couplings. Each cylinder 
is fitted with a flat slide valve worked by the usual 
double eccentrics and link motion, ani the starting 
and reversing are effected by one of Messrs. Brown 
Brothers’ steam and hydraulic reversing engines. 
The condenser is cylindrical and placed between the 
cylinders and the supports for the crankshaft. An 
ample supply of condensing water is supplied by a 
centrifugal circulating pam, worked by a separate 
engine, made by Messrs W. H. Allen and Co., 
London. Steel has been used where possible so as to 
minimise the weight of the engines. The two paddle 
wheels are constructed on the feathering principle, 
each wheel being fitted with curved floats. The 
wheels are of steel throughout. 

Steam is — by four low navy type boilers of 
steel, designed for a working pressure of 120 lb. per 


* See ENGINEERING, vol. li., page 40, 


The vessel, which, by the way, was designed by Mr. 
R. S. White, manager of the Fairfield Shipyard, is 
310 ft. long, 58 ft. broad (over the paddle boxes), and 
19 ft. deep, her gross tonnage being 884 tons, and the 
net 275 tons. She isentirely of steel. Besides carry- 
ing a full equipment under the Life Saving Appliances 
Acts, she is divided into ten water-tight compartments, 
which render her practically unsinkable. In this matter 
she conforms with the recommendations of the recent 
Bulkhead Committee, being, in fact, the first vessel 
of her class to do so. As a consequence it was found 
necessary to divide the first-class dining saloon in two 
by a steel bulkhead, while for convenience in serving 
the after portion a water-tight door worked by gear 
from the deck above has been fitted in the division. 
On an emergency this door can be immediately closed, 
and any person thus shut off may reach the upper 
deck through an escape stair and well, fitted in the 
deck saloon, and which will always remain open. 
This latter provision for escape, of course, does not 
affect the idea of confining the water to one water- 
tight compartment, since the upper deck is consider- 
ably above the water-line. There is, of course, the full 
complement of boats and life-saving appliances to 
comply with the latest Board of Trade regulations, 
and one of the lifeboats is kept hanging from the 
davits at the stern ready for launching on any emer- 


ency. 
. Two deck saloons, one at each end of the machinery 
space, support an unbroken promenade all fore and aft 
nearly a hundred yards long and the full width of the 
vessel, The after-deck saloon, which is reserved for 
first-class passengers, is finished in hardwood, with 
decorative inlaid panels. The upholstery is in 
old-gold velvet, the carpets of Brussels, and the 
curtains and window hangings of silk tapestry. 
Forward of the principal saloon—on either side of 
the vestibule —are three private state-rooms, all 
upholstered in different colours. Aft of the principal 
saloon is a ladies’ boudoir in velvet. On the deck 
underneath is a dining saloon seated for 150 passen- 
gers. This apartment is 8 ft. in height, and is well 
ventilated. In this room, as well as in the smoking- 
room on the promenade deck, the deck planks are 
alternately of teak and yellow pine. On the prome- 
nade ro are two houses of teakwood. The after 
house is fitted as the first-class smoking-room and bar. 
It is finished in dark ot and upholstered in 
scarlet morocco. The midship house contains a large 
rivate cabin framed in polished mahogany and up- 
rede in the finest of scarlet morocco, with Brussels 
carpets, chenille table covers, and brocade window 
curtains. There is also the captain’s cabin and a 
purser’s room and ticket-oflice. These are finished in 
polished hardwood, suitably furnished and upholstered 
in velvet with brocade window curtains. Over this 
house is the navigating bridge with the usual steerin, 
standard and telegraphs, The forward deck saloon, with 
well-lighted and airy dining accommodation under- 
neath, is fitted up for second-class passengers. In all 
the compartments, especially the dining saloons, patent 
exhaust and inlet ventilators are fitted, which will 
cause a constant current. The vessel is fitted with a 
complete installation of electric light, including two 
embarkation lights—one at each end of the bridge— 
which will be very useful to illuminate the gangways 
when landing passengers after dark ; a complete system 
of electric bells is also provided. A post office is 
fitted in connection with the purser’s department, 
where letters, telegrams, and parcels are to be received, 
and distributed at every calling place on the route. 
There are also a hair-dressing establishment, two bath 
rooms, and several book and fruit stalls, with cloak- 
room accommodation, the latter at the entrance to the 
main saloon. The rooms for the chief officer and chief 
engineer are placed on the forward sponson. Com- 
modious quarters for the junior officers, engineers, and 
crew are provided in the Seinsthe while the after end 
of the second saloon in accommodation for the stewards. 
Two rudders have been fitted, one at the bow in 
addition to the ordinary one aft, to add to the 
manceuvring efficiency of the vessel. The rudder aft, 
which is of large area, being 9 ft. long, is worked 
by a steam steering apparatus fitted on the engine 
platform under the immediate care of the chief engi- 
neer, and is controlled by suitable connections from 
the wheel on the captain’s bridge. The bow rudder, 


which takes the form of the run of the vessel, being 
completely within the stem, is provided with a patent 





screw steering gear with necessary locking pins. The 





vessel may thus be steered by either head or stern. A 
steam windlass with capstan is fitted forward to work 
the cables and moorings, while two stockless anchors 
of suitable weight are stowed for immediate use when 
required. On the main deck abaft the saloon a neat 
steam capstan is also fitted to work the mooring 
ropes and serve in warping the vessel and turning in 
harbour, 

The vessel was officially tried on the measured mile 
at Skelmorlie on the Clyde on Thursday, the 19th 
inst. She was run over the course four times, and 
the mean speed developed was 19.499 knots. On the 
following day she went on a short cruise in the estuary 
of the Clyde with a company on board, when the Fair- 
field Company were complimented on the great success 
by Colonel George Fitzgeorge, chairman of the Vic- 
toria Steamboat Association, and Mr. Arnold E. Wil- 
liams, general manager. The vessel afterwards pro- 
ceeded to the Thames, where she will go on an experi- 
mental cruise in the estuary of the river. 





ELECTRIC RAILWAYS IN LONDON. 

As stated in our last issue (page 630) the Committee de- 
cided to examine only one scientific witness as to the 
sufficiency of electricity as a motive power. In response 
to this resolution Mr. Alexander Siemens explained to 
the Committee that the Great Northern and City Electric 
Railway was intended to carry on to the City Great 
Northern traffic in ordinary rolling stock, and that the 
trains would probably have a weight of about 180 tons. 
The City and South London trains only weighed some- 
thing like 70 tons, but there would be no difficulty in con- 
structing electric locomotives to take trains of 180 tons. 
That depended only on having motors of sufficient power, 
and there would be no difficulty in getting 600 horse- 

wer. Calculating the length of the journey from Fins- 

ury Park, where the connection was to be, at ten 
minutes, he believed the traffic could be worked at 10d., 
the 180-ton train giving a speed of 18 miles an hour. He 
considered electricity equally applicable with steam to 
heavy trains, but the cost of generating og and other 
appliances would be so heavy that it would only pay to 
run heavy trains if they were frequent. With sufficient 
traffic to run frequent trains electricity would be cheaper 
than steam, but it would not pay to run heavy trains a 
long distance—say to Manchester—by electricity with 
the present limited amount of traffic. Apart from cost 
it would be quite practicable to do so. Electric power 
was, in fact, Taser adapted than steam power for light 
trains. Regarding the size of the tubes Mr. Siemens ad- 
vised that, although there was at present no intention 
to connect these lines, it would be wiser to have the tubes 
of uniform diameter in future of possible future require- 
ments. And the width he suggested was 12 ft.—a little 
more than the tubes of the City and South London. As 
to the electric pressure to be put on, he advised a —— 
of 1000, having regard to the length of the lines and the 
cost. In that case he thought it would be well to run the 
current overhead, as was originally proposed for the City 
and South London. The conductors were, however, 
placed between the rails as more convenient having 
regard to insulation. But if it was decided that where 
the conductor was on the ground, the voltage should be 
limited to 500, and where the voltage was higher, the 
wires must be run overhead ; that would, he thought, pro- 
vide a alternative. If a lower voltage was fixed that 
would involve more generating stations or larger con- 
ductors, and would mean great additional cost either way 
—possibly even a difference of cost that would be pro- 
hibitive. 

Mr. Greathead stated that on the City and South 
London line the Board of Trade had allowed a voltage of 
500, and that was the pressure worked with. 

Mr. Scotter, general manager of the London and South- 
Western Railway, and Mr. Colam, gave evidence re- 
specting the pro City and Waterloo Electric Rail- 
way and the Hampstead and Charing Cross Cable 
Railway respectively. Mr. J. Wolff Barry, engineer to 
the Corporation of London, explained the views and 
yan ea ge of the Corporation as to depth of tunnels 
and other considerations ; Sir Douglas Fox gave some 
particulars respecting overhead railways in New York 
and in Liverpool, and details as to construction and cost 
of the proposed Great Northern and City Railway. In 
the course of his evidence he stated that the Liverpool 
Overhead Railway Company, after considering tenders 
for steam and for electricity, had decided to adopt electric 
traction for their railway. Mr. W. R. Galbraith, engi- 
neer of the proposed City and Waterloo Railway, and one 
or two other witnesses, were also examined, and the inquiry 
was concluded. 

In their report upon this inquiry the Committee say 
they see no reason why the Great Northern and City 
scheme should not be considered by a Select Committee 
in the ordinary way, believing that direct communica- 
tion through London for the main railways north and 
south of the Thames, whether for country or suburban 
traffic, would be of undeniable utility, and that the grow- 
ing needs of the main lines of the country converging 
upon the metropolis, will sooner or latter lead to the 
construction of such underground communications. With 
regard tothe five other schemes, which are of a different 
character, and do not propose peg a communication, 
the Committee report that assuming that more accommo- 
dation is needed to relieve the overgrown traffic alon 
the main thoroughfares, to provide for the natura 
expansion of London and its traffic, and to check 
congestion by cheaper communication to the suburbs, 
they consider the projected lines would meet those 
wants to some extent, and as it does not appear 
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that the construction of these railways would prevent the 
construction of other lines which may become necessary, 
the Committee see no reason to advise the postpone- 
ment of the consideration of the schemes in the ordinary 
course. They further state that the evidence presented 
to them wasconclusively in favour of the efficiency 
and adaptability of electricity as a motive power for 
underground tubular railways, and as to the utility of 
cable traction, especially in the case of steep gradients, 
and that the pro routes appear to be fairly satisfac- 
tory, regarding the railways as an instalment of the com- 
plete accommodation which will become necessary to 
meet the continually increasing needs of London. The 
report also makes suggestions that the companies shall 
be allowed to acquire a way leave under private property, 
instead of purchasing the freehold of the land, and that 
they shall pass under public streets without payment. 
In return for this privilege they should supply an adequate 
number of cheap trains. 

The proposed capital for these half-dozen schemes ap- 
proaches six millions sterling. 





FAILURE OF NAVY BOILERS. 
To THE EprToR or ENGINEERING. 

Str,—Neglect of the two matters of expansion and 
circulation 1s, as suggested in your masterly article, quite 
sufficient to account for the present unfortunate experi- 
ence with the above. Mr. Yarrow’s conspicuous success 
in the adaptation of the locomotive boiler is clearly due 
to the allowance made for elastic yielding to the inevi- 
table movements and reduction of their amplitude by the 
curtailment of length by some 50 per cent., though 
doubtless sacrificing somewhat in point of evaporative 
efficiency. Marine tubes, having a modulus of transverse 
section some eight times greater than that of the usual 
locomotive type, might possibly be reduced in diameter 
with advantage, which together with a more flexible con- 
struction of combustion chamber, would allow for the 
differential expansion elsewhere than in the tube holes. 

In spite of the or short periods of time that 
boilers of locomotives are called upon to maintain their 
maximum rate of evaporation, breakdowns from leaky 
tubes are by no meaus unheard of, and every running shed 
in the kingdom can provide instances of copious ‘* weep- 
ing” during the trying process of lighting 7 ; further, 
one only of our railway companies is successful in the use 
of steel tubes for all classes of service, and then only by 
not exceeding a diameter of 1§ in. and by providing longi- 
tudinal flexibility by means of a deep water pocket across 
the firebox roof. 

Should marine engineers arrive at the decision that 
deliverance from their present difficulties lies in the adop- 
tion of the locomotive type boiler, they must exercise 
caution in following the details of a practice wherein they 
may find a precedent for the useof 16 ft. of tube length, 
inch thick tubeplates, and the packing of upwards of 300 
tubes into a 52-in. barrel; they will also do well to bear 
in mind that American locomotive engineers have not yet 
become sufficiently enamoured of the beauties of English 

ractice as to stiffen their fireboxes by rigid attachment to 
ongitudinal roof bars, double the thickness of their plates, 
or increase the diameter while decreasing the length of 
their water space stays ; should they ever do so, they will 
find it necessary also to discard their 2-in. steel and iron 
tubes and revert to copper as material for firebox con- 

struction. 
Yours, &c., 
J.D 


Birmingham. 








STEAM JETS IN FURNACES. 
To THE Ep1TorR OF ENGINEERING. 

Srr,—In reply to a letter from Mr. B. D. Healey in 
your issue of »« 20, e 619, in reference to a paper 
which I recently had the honour of reading before the 
Yorkshire College Engineering Society, I may be allowed 
to point out that your notice of the paper, being brief, 
was necessarily incomplete. 

I do not claim solely the use of the steam jet for refuse 
furnaces, nor can Mr. Healey, for the simple reason that 
the steam jet was a well-known contrivance for promoting 
combustion long before the date of the patents in ques- 
tion. Plainly, therefore, Mr. Healey showed excellent 
judgment in refraining from placing the use of the steam 
jet among his claims in his patent No. 2369, 1880. 

If he had succeeded in making any application of the 
jet a success, no doubt he would have given a description 
of his method of using it, containing some new informa- 
tion on the subject; and he might have found, in the 
course of his experiments, some a rym na in the shape 
of more thorough combustion and higher temperatures 
upon which to base a claim. 

At all events that was my fortune when I carried out 
my experiments for Mr. Hewson, the borough engineer of 
Leeds. I attribute my success to the fact that I use a 
special form of steam jet and ‘‘ without draught,” i.e., 
without depending on the chimney draught. I specially 
constrict the flue opening to the chimney ; thereby insur- 
ing that the heated gases remain long enough in the fur- 
nace to have their full effect. I thus avoid the mistake 
into which so many other inventors in this direction fall, 
of allowing the products of combustion to be removed too 
rapidly by excessive chimney draught. It is on this 
novel feature in destructor furnaces that my claim is 
based, as can easily be ascertained by reference to my 
Specification No. 8999, 1887. 

In regard to the ‘‘ cremation ” of the fumes I need only 
say that in my Specification No. 14,709, 1888, I have 
clearly shown an arrangement of front flues, by means of 
which the fumes generated in any furnace are “‘cre- 
mated” within the furnace itself ; whereas Mr. Healey’s 
arrangement is, as he describes, to take the fumes from 





one furnace and pass them over the fire in another furnace, 
which is quite a different thing. ; 

In tect tr allow me to say that with every apprecia- 
tion of Mr. Healey’s efforts in the burning of towns’ 
refuse, I fail to see where he has anticipated my inven- 
tions ; and the firm with which I am connected are, with 
the support of the best possible advice, strongly of the 
same opinion. ‘ 

I beg you will excuse so lengthy a statement, which, I 
submit, is warranted by the present general interest in 
the destruction of refuse. 

I remain, Sir, yours truly, 
Wm. HorsFat. 

The Horsfall Refuse Furnace Company, Limited, 

9, Victoria Chambers, South Parade, 
Leeds, May, 1892. 








THE LATE PETER W. WILLANS. 
To THE EDITOR oF ENGINEERING. 

Sir,—Strangely enough yesterday afternoon I was dis- 
cussing (with a well-known English engineer who has 
given the subject of condensation in steam engine cylin- 
ders his special and experimental attention) the subject 
of Mr. Peter Willans, the beautiful conception of his 
engine and the probable time absorbed in its development 
and perfection. To-day one reads of his accidental and 
terribly sudden death. Only a short time since I had a 
letter from him in which he stated that he intended to 
determine by experimental investigation the rate of 
piston speed at which the jacketing of cylinders began to 
prove beneficial. Poor Willans! After years of patient 
and scholarly investigation, he had produced an engine 
that as it were filled up the position potent for it, 
besides the modern dynamo; and now when his creation 
was acknowledged on all bands to be a triumph of me- 
chanical ingenuity, and the reward was coming upon him, 
to be cut down so ruthlessly, is sad indeed. 

The results of his researches and investigations pub- 
lished in and adorning the literature of the Institution of 
Civil Engineers, will undoubtedly become classic. They 
are worthy of the best experimental masters and investi- 
gators from the Ecole de Mines. 

There is no doubt but that we have lost an investigator 
who, had he lived, would have left little margin, either 
for improvement in the steam engine, or in the space to 
be filled in the knowledge of the physics of steam as a 
motor agent, and in the thermo-dynamic problems in- 
volved. Yours truly, 


B. H. Tuwaire. 
Liverpool, May 24, 1892. 





ATLANTIC STEAMSHIP PERFORMANCES. 
To THE EpitTor OF ENGINEERING. 

Srr,—I have just noticed in the number for the 13th 
instant of your valued paper an account of a record 
breaking run of the s.s, First Bismarck in 6 days 11 hours 
44 minutes. The daily runs are given at 471, 488, 488, 
498, 503, and 152 miles, thus apparently the first day’s run 
is not recorded, and we are not able to check the entire 
distance run, neither can we tell what course the vessel 
followed, whether the safe prescribed route of the Eng- 
lish lines or the dangerous northern one. As the distance 
run in the six recorded days is 2600 miles, and the distance 
from Southampton by the safe route is more than 3100 
miles, she must have made over 500 miles on her first 
Why has this day’s run been omitted ? Is this 


The Fiirst Bismarck is no doubt a very fast vessel, but 
I am of opinion that her course must have been the 
great circle one, and not the safe one to by the 
British and North German Lloyd lines. I should much 
like to find out the facts, as the Hamburg- American Com- 
pany have been talking very big of their latest achieve- 
ments. 

Respectfully yours, 
TORPEDO, 





BALANCING MARINE ENGINES. 
To THE EDITOR OF ENGINEERING. 

Si1z,—On perusing the admirable paper of Mr. Yarrow 
on balancing of marine engines I was struck by the fact 
that notwithstanding the extreme carefulness of balancing 
fully 20 per cent. of vibration could not be eliminated. 
From the jr ager it occurred to me that the cause of 
this may be the difficulty of discerning between that part of 
the connecting-rods to be balanced in the rotary counter- 
weight and in the bob-weight, but this is only partly true. 

e real cause of the matter is that use of the 
angularity of the connecting-rods the bob-weights can 
only then eliminate the vibration fully, if they be placed 
(1) on the side opposite to the cylinders, (2) if they be 
guided by rods, the lengths of which bear the same ratio 
to the stroke of the bob-weight eccentrics as the length of 
the connecting-rod of the steam engine to the respective 
piston stroke, or very nearly so. 

For letting aside the reciprocating parts of the valve 
motion—as of secondary importance, especially because of 
their small travel—and assuming the ne parts in 
connection with the crankpin to be balanced by a bob- 
weight of the same weight and worked by an eccentric, 
the centre of which is exactly op to the crankpin, 
having the same travel as it, and a guiding rod of the 
length of the connecting-rod, it is obvious that while the 
piston travelled from its highest position to half-stroke 
the bob-weight travelled only 40 per cent. of its stroke 
from its lowest position, supposing the length of the con- 
necting-1od to be fivefold of half-stroke, leaving 20 per 
cent. unbalanced. The extreme ratio occurs at the 
beginning of the strokes, where the ratio between travel 





1+” 

of piston and bob weight is nearly - ; , r being the half 
| 
t 


piston stroke, 2 length of connecting-rod, showing the 
relative difference of way to be nearly 40 per cent. for the 
assumed length of connecting-rod. 

_ But taking the same bobweight and guiding rod oppo- 
site to the cylinder on the other side of the shaft, you see 
at a glance that the travel of reciprocating pairs and bob- 
weight is always of absolutely equal length, but opposite 
direction, and the balancing complete. 

It is obvious that construction will reduce the stroke of 
eccentric and guiding-rod in the same ratio as it can 
enlarge the weight of the bob-weight. 

As it is hardly possible to place the bob weight below 
the bedplate on marine engines—a thing very easy and 
possibly desirable in vertical stationary engines—it re- 
mains only to make the ratio between length of bob 
weights, guiding rod, and its eccentric stroke as large as 
possible, in which case the maximum deviation may be 


reduced to nearly i, fully half of r 


Begging pardon for encroaching so much upon your valu- 
able space, I have the honour to be, 
Your obedient servant, 
I. WITTENBERG, 
a) Engineer to the Southern Railway. 
Nagy-Kanizsai, Hungary, May 11, 1892. 





THE ‘‘BRITANNIA” AND THE “ORMUZ.” 
To THE EpiToR oF ENGINEERING. 

Sir,-—In reply to ‘‘The Writer of the Paragraph” on 
page 568 and his letter on page 619, I would ask leave to 
say that had he confined himself to the point alluded to 
in the ordinary press gen aphs, viz., the rapid mail 
transit to Australia, I should not have written (page 591), 
but he went beyond the point and inferred from that press 
paragraph that ‘‘The Britannia’s performance is not equal 
to that of the Ormuz’s.” 

If the Britannia had to run 300 miles further than the 
Ormuz and call at an extra my I maintain that her per- 
formance ley speed) may as good as the Ormuz’s 
although she may have been longer on the whole voyage ; 
in other words it was the route and not the superior per- 
formance of the Ormuz which effected the shorter mail 
transit. 

Of course the Ormuz went through the Suez Canal. Her 
mail, however, did not, as that was conveyed across Egypt 
by rail to Suez. 

I must apologise for having trespassed on your valuable 
space, but as “*The Writer of the Paragraph” appears 
‘‘somewhat fogged,” and has asked for an explanation, 
I trust the above will so clear his mind that the point will 
not require any further elucidation. 

Tam, Sir, 
Yours obediently, 
FatrPLay. 





Nata Rattways.—The revenue of the Natal Govern- 
ment eee p in 1890 was 606,713/., as compared with 
an estimated revenue of 469,300/. . The working expenses 
of the year were 416,396/., leaving a net revenue of 
190,317/., or 5/. 4s. 3d. per cent. upon the capital ex- 
pended upon the lines (3,650,691/.), which was raised by 
the colony at an average interest of 4 per cent. per 
annum, 





SHIPBUILDING IN SpAIn.—The important Anglo-Spanish 
shipbuilding yard on the River Nervion, near Bilbao, was 
re-opened on Monday under favourable conditions. The 
Government, who, under the terms of the guarantee, 
were empowered to take possession of the works and to 
cancel the original contract, have made an arrangement 
with Sir Charles Palmer to take charge of the technical 
direction of the construction, and under this arrangement 
the contracts with all the English managers and opera- 
tives are taken over and guaranteed by the Government. 
Their services will be consequently retained. The Govern- 
ment also holds itself responsible for all the contracts 
which have been entered into by the Company in Eng- 
land and elsewhere for material of all kinds ry used in 
the construction of the cruisers. Commodore Corvera, a 
most intelligent and zealous naval officer, who lately held 
the _— of Government inspector of the construction 
of the powerful armour-clad Pelayo at the Forges et 
Chantiers yard, Toulon, has been named by the Minister 
of Marine as general director of the Nervion yard. 

Cuicaco Exursition, 1893.—The Royal Commission 
have appointed a Photographic Committee, consisting of 
Captain Abney, Francis Cobb, James Dredge, G. Davi- 
son, Colonel J. Gale, H. P. Robinson, and Sir Henry 
Trueman Wood, to form a collection of photographs, 
representative of the best work which is now being done 
in this country, both by amateurs and professionals, for 
the Photographic Department of the Chicago Exhibition. 
The pictures lent for this pur will be transmitted to 
Chicago and brought back thence free of charge to the 
exhibitors, and the Royal Commission will also undertake 
their care while they are in the Exhibition. The com- 
mittee propose to send an invitation to alimited number 
of photographic artists, and hope to be ab’e to get to- 
gether a collection which will be worthy of the present ad- 
vanced condition of photographic art in England. Pic- 
tures will only be received from those to whom invitations 
have been addressed. In addition to this selected collec- 
tion there will be many photographs sent by exhibitors 
at their own cost, and for these space will be allotted in 
the usual way 
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THE LAST OF THE BROAD GAUGE. 

THE changes which become necessary and are 
effected from time to time in connection with the 
working details of a railway, do not, as a rule, 
offer any features of especial interest, except to 
engineers or such of the general public as may 
concern themselves with engineering topics. The 
interest and curiosity for detail, however, which 
have been shown almost everywhere respecting 
the final steps in the conversion of the Great 
Western Railway throughout into a standard 
gauge line, have proved that even the proverbial 
‘man in the street” is not entirely careless of, or 
willing to be ignorant concerning, a piece of work 
that engineers look upon with admiration and 
respect. 

It is not every day that we can have an oppor- 


structive work executed in a minimum of time at a 
maximum of pressure. To account for the great 
interest which has been shown in the progress of 
this work, two chief considerations or factors have 
come into play. In the first place the operations 
just completed so successfully by the Great 
Western Company’s staff represent the final clear- 
ing up of work that has been in hand for the 
last twenty or thirty years, and the lines now re- 
duced to the standard gauge gre the only parts 
of this railway system upon whith Brunel’s famous 
‘* broad” gauge was left in exclusive possession. 
By narrowing the gauge from 7 ft. to 4 ft. 8} in., 
the lines from Exeter, south and west, have been 
thrown open to the through traffic with other 
systems, and as a further consequence, the whole of 
the Great Western Company’s broad gauge rolling 
stock is rendered useless until such time as it can be 
—if advantageous or possible—altered to run upon 
the narrower lines. 

The second important consideration at work: in 
creating such a widespread interest in these 
operations is, that a considerable portion of the 
road just altered is laid with one pair of rails 
only ; and there has been accordingly no chance 
of working the traffic during the alterations, as 
might have been the case on a double line of the 
usual type where one line would be kept free for the 
traffic whilst the other was being changed. 

When the Great Western Company’s broad 
gauge system throughout South Wales was being 
converted several years ago into lines of the stan- 
dard gauge, there was no complete interruption 
whatever to the traffic ; the double lines in every 
case allowed the use of one set whilst altering the 
other. 

The tunnels and other heavy work along the 
Cornish and Devonshire coasts would, however, 
prove rather expensive obstacles to overcome all at 


2} once, and although the line between Exeter and 


Plymouth will eventually (except for one short dis- 
tance) be doubled throughout, the first step for the 
railway company to take was undoubtedly the final 
alteration of gauge so as to bring the whole of 
their system into accordance with the other trunk 
lines of this country. This necessitated the com- 
— closing of some 200 miles of main and 

ranch lines between Exeter and Truro, and for 


9 | two days the ordinary service had to be suspended. 
Small wonder then that public interest should be 
9| so strongly aroused in a step of this kind, when it 
| involved complete cessation of traffic along a high 
road of commerce, and marked in addition a note- 
ee fundamental change in the character of 
the road. 








It is neither necessary nor desirable at this time 
to renew the ‘‘ battle of the gauges ;” whether it 
be due to chance or superior merit, the fact remains 
that the standard gauge of this country (and of 
most others too) has been fixed at 4 ft. 84 in., and 
no amount of theoretical talking about the advan- 
tages of a gauge either wider or narrower than this 
will now alter it. It is, however, a misnomer to 
speak of this as the ‘‘ narrow” gauge, howéver 
a the term might have been in the days 
of Brunel, and in comparison with a gauge of 7 ft. 
Now that the latter no longer exists, the ‘‘ broad” 
gauge of this country is, if anything at all, the 
4 ft. 84 in., whilst the narrow gauges are those to 
be found more particularly in the Welsh valleys 
and similar districts, where they are built in all 
sizes almost from 1 ft. 1ldin. to 3ft. Gin. It 
would seem preferable—all things considered—to 
use the expression ‘‘standard” gauge (mean- 
ing the 4 ft. 8} in.), the various narrower gauges 
being looked upon as isolated exceptions not at all 
likely ever to form part of one or other of the main 
systems, unless by acting as feeders. 

Leaving aside then the comparison of gauges, it 
is doubtless also unnecessary to describe at length 
the system so strongly advocated by Brunel under 
the name of ‘‘ broad” gauge. Every railway engi- 
neer must be fully acquainted with its details, but 
for the benefit of others, and in order to, perhaps, 
make more clear the description to be given of the 
work lately carried out in changing the gauge, we 
may briefly set forth some of its leading charac- 
teristics. 

Brunel’s great point was to obtain stiffness in the 
permanent way, so that there should be no jolting 
of carriages; and without doubt his system of 
employing continuous longitudinal sleepers proved 
far superior to the transverse sleeper method with 
the rolling stock then in use. But the employment 
of four, six, or eight-wheeled bogie-truck carriages 
of considerable length, has made a very great dif- 
ference in the problem of obtaining steady travel ; 
while the whole system of jointing rails has been 
remodelled, so that the transverse sleeper road of 
the present day is a vastly different thing to the 
corresponding system in Brunel’s time and leaves 
little to be desired. As regards the Great Western 
itself even the pilot engines and vans running on 
the altered road, before it wasopened to thepublicon 
Monday morning, seemed to travel no less smoothly 
than the old broad gauge ; although of course in 
the latter case some allowance may be given to the 
fact that the rolling stock would not, in view of the 
change, be in a condition equal to new. Probably 
the same coaches—when converted for use on the 
narrow gauge lines—will run as easily as might be 
desired. This is by the way, however. We must 
go back to the brief description of Brunel’s system. 

The chief features of the Great Western longi- 
tudinal sleeper road are as follows: The rails em- 
ployed are of the ordinary bridge type, weigh- 
ing about 68 lb. to the yard, and with wide 
flanges drilled, or rather slotted (to allow for ex- 
pansion and contraction) to receive }-in. bolts. 
The latter serve to secure the rails to longitudinal 
wooden sleepers measuring 11 in. wide by 6 in. 
deep ; on these the rails are firmly bedded with 
the help of thin wood packing pieces between, a 
proper cant of the rails being thereby better pre- 
served than if they bedded direct upon the sleepers. 
Whilst the head of each bolt gets a bearing upon 
the flange of the rail, the other end, after passing 
through the sleeper, screws into an iron washer 
having several fangs which are forced up into the 
timber and thus lock the bolt into position. 
Adjacent rail ends are set upon an iron plate 
with a centre rib that fits into the hollow of the 
bridge rails, and is slotted to receive the bolts that 
fasten the whole to the sleeper. A good solid 
foundation—the chief aim of Brunel—is thus given 
at each rail joint. 

The longitudinal sleepers are cross connected at 
intervals of 8 ft. or 10 ft. by means of wooden 
transoms tenoned into the sides of the sleepers. 
Wrought-iron tie-rods also pass through the 
sleepers from each side, secured by nuts on the 
screwed ends outside, whilst the other ends are 
flattened out so as to bed upon one side of each 
transom to which they are spiked or bolted. 
Longer tie-rods—screwed at both ends—are at 
short distances (about every third transom) carried 
right through both sleepers, with a nut at each end 
for tightening up, so that a true gauge may be kept. 
The transoms therefore act as distance pieces to 
keep the sleepersand rails at a proper width apart, 
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whilst a suitable tension or drawing together is 
given by screwing up the tie-rods. 

So much description of the broad gauge perma- 
nent way is, perhaps, necessary in order that the 
details now to be given of the work just accom- 
plished may be more easily understood. The length 
of line to be altered was—as stated—that part 
between Exeter and Truro, with several branches ; 
for convenience and adequate supervision it was 
divided into main sections. 

1, Exeter to Newton Abbot. 

Branches: Newton to Moreton Hampstead. 
Newton to Torquay and Dart- 
mouth. 

The engineer in charge of this section was Mr. 
Hammett, divisional superintendent of Taunton. 

2. Newton Abbot to Pirsveth. 

Branches : Totnes to Ashburton. 
Lidford to Launceston. 

On this section Mr. H. R. Woodward supervised 
the whole of the work. 

3. The third or Cornish section—from Plymouth 
to Truro and Falmouth—was divided into an upper 
and lower part, under the superintendence of Mr. 
J.C, Lloyd and Mr. H. Lott respectively. 

The only branches to be dealt with on this sec- 
tion were short lengths, such as those between 
Truro and Falmouth, St. Erth and St. Ives, the 
main West Cornwall line to Penzance having origi- 
nally been a narrow gauge line, the third rail 
(broad gauge in this instance) being added when 
the Great Western Railway brought their system 
as far as Truro. 

The whole of the work was supervised by Mr. 
T. G. Gibbons—the divisional engineer—whose 
pilot engine and inspection carriage ran over the 
full length of line on Sunday when the connections 
had been made. 

The last broad gauge train, composed of all the 
rolling stock that previous special trains had been 
unabls to clear away on the night of Friday, the 
20th inst., passed through Exeter between four and 
five o’clock on Saturday morning. It comprised 
principally the coaches that had formed the last 
down trains from London the previous evening ; 
the 5 p.m. on Friday being actually the last out of 
Paddington. The whole district, therefore, was 
cleared of the broad gauge rolling stock in very 
good time; and the passage of the last special on 
Saturday morning bound eastwards to Swindon, 
was the signal for the workmen to turn out and 
begin operations. About 5000 men had been 
drafted into the district during the previous two 
days, and accommodated in various parts of the 
station premises on the line, or in tents specially 
erected alongside. 

The work involved in this alteration of gauge 
may be said to have consisted of four principal 
operations. 

1. Removing the ballast. 

2. Cross-cutting the transoms and removing the 
tie-rods. 

3. ‘* Slewing” the sleeper and rail. 

4. Bolting up, and rough ballasting. 

The description already given of the broad gauge 
line will easily make clear that to narrow the width 
of the line from 7 ft. to 4 ft. 8} in. there is not— 
when clear of junctions—any great difficulty in 
shortening the transoms or distance pieces so as to 
push or slew one of the continuous sleepers (with 
the rails on the top) inwards towards the other. 
The only difficulty indeed in this instance has been 
to accomplish such an amount of this work as is 
represented by the length of line involved, in the 
extremely short space of time that could be allowed. 

The men were separated into gangs of from fifty 
to seventy, a distance of about 2 or 24 miles being 
apportioned to each gang, varying, of course, with 
the complexity of the line. The first process— 
that of removing the ballast from inside the sleeper 
to be slewed inwards—had, of course, been done 
beforehand without interrupting the traffic, and in 
addition a large number of the transoms had been 
cut, leaving only a few—say every sixth one—to be 
dealt with after closing the line, so as not unduly 
to weaken the road until then. When therefore 
the road was handed over to the engineering staff, 
on the departure of the last broad gauge train east- 
wards, the first thing to do was to take out the 
proper length from each transom. After shortening 
the transoms there came next the ‘‘ collar” work. 
This implied the pushing inwards, or slewing of 
the continuous sleeper along the whole length of 
the section, and needless to say it was attacked in 
moderate lengths. The line proved elastic enough 





horizontally to allow of about 50 ft. or 60 ft. ata 
time to be dealt with, and gangs of from fifteen to 
twenty men with crowbars managed (by first get- 
ting one end pushed up to the shortened transoms 
so as to use it somewhat as a fulcrum), to slew 
inwards length after length without apparently 
much exertion, although their perspiring faces and 
periodical visits to the oatmeal and water buckets 

roved that it could hardly be called child’s play. 

he ballast employed along almost the whole of 
the line treated is, fortunately in some respects, 
composed of fairly large and hard road metal, so 
that the men were able to obtain a good purchase 
for slewing. 

After bringing up the continuous sleeper into 
position with the shortened transoms, the next 
step was to gauge the line, and where accurate to 
spike or bolt the short tie-rods to the transoms, 
and screw up the nuts on the other ends outside the 
sleeper. The longer tie-rods—going right through 
the sleepers from one rail to the other—of course 
have had to be replaced by others 2 ft. or so shorter. 

‘*Bolting up” being once finished in this way, 
and the gauge being accurate, the next step was to 
put in a little ballast where absolutely required for 
levelling ; and every portion of the line underwent 
a thorough test by means of a pilot engine and van 
in order to make sure that the levels had not 
suffered. The hard roadbed, however, did not 
offer much chance for this, and probably the line 
is as firm and solid now as ever it was. 

It is, of course, the intention of the Great 
Western Railway Company to substitute by degrees, 
but as soon as possible, transverse sleepers for the 
longitudinals now in use ; and as already stated the 
line between Plymouth and Exeter will be doubled 
except at Dawlish, where such doubling would 
involve rather extensive tunnelling in uncertain 
ground. Many of the extremely picturesque old 
wooden viaducts across the valleys between Exeter 
and the West will, therefore, bereplaced by masonry 
bridges built for a double line ; so that one feature 
after another of the old broad gauge system origi- 
nated by Brunel is disappearing fast. 

Thechange of gauge along the line has naturally 
been taken advantage of to ease some of the curves, 
the reduction in width allowing this to an appreciable 
extent by slewing a different rail at each end of the 
curve. Ofcourse it has proved necessary in slew- 
ing the rail on an outside curve to take out one 
length of rail in order to substitute a shorter one ; 
so short in fact that a half-rail or less has been in 
some cases thought sufticient, being simply put in 
almost straight at present without wasting valuable 
time by bending it tothe exact curve. 

Some of the small over bridges offered slight 
difficulty where each rail had been run on a separate 
girder. This necessitated pushing or lifting one 
girder bodily inwards, but as most of these bridges 
are used for crossing occupation roads, there was no 
great obstacle to the erection of timber balks as 
scaffolding to take the weight of the girder whilst 
moving it. Of course the new bearing place upon 
the masonry required touching up and levelling, 
but this was readily attended to. 

The stations and other places where points and 
crossings are numerous, involved naturally the 
greatest amount of work ; and here the chief effort 
throughout was to get the main lines into order 
first, the sidings being left until the rush of im- 
portant work was over. In many cases, of course, 
the main line alterations implied also the pulling 
up of siding points and crossovers; and a very 
ingenious piece of work was shown in this direction 
at the Devonport Station where an entire crossing 
—built up beforehand—was practically dragged 
into place, so as to avoid any possible delay in ad- 
justing the timbers or rails. 

The whole of the work required to be done before 
the main lines could be used, was practically accom- 
plished by Sunday afternoon, but no trains were 
run for public use until Monday morning. The 
time occupied was, therefore, at the outside 
thirty-one hours in all, from 5 a.m. to 9 P.M. 
on Saturday, and from 5 a.m. to 8 p.m. on Sunday. 
The distance involved was nearly 200 miles, but 
it is difficult at this stage to give exact lengths, 
owing to much of the work being scattered over a 
large area, and including a fair amount of sidings. 

More than one of the ‘‘ ignorant public” has 
wondered why the two systems could not be 
worked together—both broad and narrow gauge-— 
since plenty of adherents to each ean be found. 
Although a ‘‘ mixed” gauge—i.e., both broad and 
narrow on the same line—has existed on the Great 





Western Railway since 1854, itis hardly necessary 
to point out that the advantages of broad gauge 
travel could not possibly outweigh the cost and 
trouble of adding—where it had not already been 
fixed—a third rail for narrow gauge traffic, upon a 
third longitudinal sleeper ; nor yet makeup for the 
maintenance of a separate class of rolling stock not 
interchangeable with other lines. 

In 1845 the Great Western Railway Company 
had a length of 274 milesof line laid with broad gauge 
exclusively. In 1854 themixed gauge was introduced. 
In 1867, however, despite the enormousadvance on 
all other lines of the 4 ft. 8} in. gauge, the Great 
Western system possessed 1450 miles of broad 
gauge railway. Up toa week ago this had been 
reduced by degrees to about 170 miles, whilst a 
distance of 420 miles was ‘‘ mixed.” The remain- 
ing 2000 miles of the Great Western Railway 
system have been ‘‘narrow” for some time ; the 
whole length is so now, and the spirit of Brunel 
may surely be mournful at the thought of pet 
schemes once so bravely advocated and carried 
out, but now become extinct, and for the next 
generation little more than a memory. 





PARLIAMENT AT PORTSMOUTH. 

THERE are naval manceuvres of various kinds, 
and amongst the most successful must be counted 
the mobilisation of the House of Commons carried 
out last Saturday by the First Lord of the Ad- 
niralty, with the laudable object of infusing into 
that money-voting body a becoming interest in 
what should be the subject of its fullest attention 
and solicitude ; namely, the welfare of the Royal 
Navy. 

Those who responded to Lord George Hamilton’s 
invitation assembled at Victoria Station at nine 
o'clock on Saturday last, to the number of about 
two hundred, and by means of a special train 
made a quick run down into the dockyard. The 
visitors alighted at the north railway jetty, 
and proceeded at once to the Royal Sovereign, 
which was moored alongside the jetty just ahead of 
the Camperdown. A good opportunity was thus 
presented for comparison between the Admiral 
class and the latest design in battle-ships. The 
most notable point of differenee was the additional 
freeboard of the latter at the bow and stern, and 
there can be little doubt that the newer ships gain 
immensely in this respect. On board the Royal 
Sovereign presented a very different appearance to 
that when she ran her trial a month or so back. 
This was to be anticipated, as a vessel is not ex- 
pected to be very spick and span when making her 
trials, whilst the dockyard authorities had spared 
no effort to make the ship as beautiful within and 
without as possible; in fact the amount of paint and 
whitewash that had been expended on every object, 
except the poor old Sultan, which was likely to 
come within the visitors’ gaze, was quite remarkable. 
Unfortunately all the paint had not quite had time 
to get dry, and some of .the whitewash would have 
been better for a trifle of size. But the intention 
was excellent. 

We have so fully described the Royal Sovereign 
on previous occasions that there is no need to enter 
again into the details of her design. On Saturday 
the big guns were worked, quick-firing guns were 
kept in imaginary operation, and the usual objects 
of interest were pointed out to the members ; some 
of these showed a childlike innocence of naval 
matters, as exhibited by the questions they asked. 
Cards had been distributed containing the chief 

articulars relating to the ship, some of the details 

eing a From these it appeared that 
the total time occupied from the laying of the first 
a in preparing this powerful and intricate 
vessel for service, was 32 months. This is a feat 
of which the country at large, and Portsmouth 
Yard in particular, may indeed feel pnoud. There 
is little need for us to dwell on this point as no 
persons are better able to appreciate its significance 
than the readers of ENGINEERING. The only othcr 
point which we shall quote is that the total weight 
of shot thrown per minute by all guns is 5 tons. 
The figure has the merit of being easily remembered 
from its simplicity. As Captain Hammill re- 
marked, ‘‘ You would almost see the ship rise in 
the water as she fired her guns ;” or to put it 
another way, she could fire away close upon half 
her total weight in a day of 24 hours, supposing she 
could keep it up. 

After a thorough inspection had been made of 
the Royal Sovereign the visitors proceeded to visit 
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the reserve ships. As our readers are aware there 
has been an effort made of late to improve the 
arrangement of the reserve, and vessels which are 
now not commissioned are kept in a really decent 
state of efficiency, so that they are ready for the 
flag at short notice. The Iris was the first of the 
reserve ships visited. This some-time speed 
champion of the Navy is still one of the most 
handsome vessels in the service. As will be 
remembered she was the first steel vessel in the 
Royal Navy, and her building did very much 
towards introducing steel in the construction of 
ships. She was launched in 1877, and her speed 
was 18 knots. Of course, she belongs to the pre- 
forced draught era. In March of 1890 she made a 
four hours run and reached a speed of 17 knots 
under somewhat adverse conditions. The Latona 
was next visited, after which the visitors proceeded 
on board the Melampus. The Latona is in many 
respects an interesting ship. She was the 
first of the twenty-nine second-class cruisers 
known as ‘‘ improved Medeas;” in fact she 
was the first vessel, of any considerable size, belong- 
ing to the Hamilton programme, which was com- 
pleted. The Medea and Medusa were especially 
and uncomfortably noteworthy from the cramped 
dimensions of the machinery space, and the new 
vessels were therefore given an extra 35 ft. in 
length and 2 ft. in width, which made up another 
600 tons in displacement. The Latona is therefore 
300 ft. long and 43 ft. wide. On the natural 
draught trial this vessel attained a speed of 19 
knots with 7247 indicated horse-power. On her 
forced draught trial, with 9438 indicated horse- 
power, a speed of 20.115 knots was obtained, the 
air pressure averaging lj in. The Medusa, it will 
be remembered, on her additional trials gave a 
speed of 19.924 knots with 10,000 indicated horse- 
power. The second-class cruisers of the Hamilton 
rogramme are as follows: Andromache, A®olus, 
carers Brilliant, Cambrian, Charybdis, 
Flora, Forte, Fox, Hermione, Indefatigable, In- 
trepid, Iphigenia, Latona, Melampus, Naiad, Pique, 
Rainbow, Retribution, Sappho, Scylla, Sirius, 
Spartan, Sybille, Terpsichore, Thétis, and Tribune. 
The following are the ships at Portsmouth now 
ready for commissioning: The Royal Sovereign, 
Hero, Minotaur, Galatea, Nelson, Iris, Latona, 
Melampus, Indefatigable, Glatton, Calliope, Bar- 
ham, Bellona, Barrosa, Albacore, Seagull, and 
Rattlesnake. 

After inspecting the reserve ships the visitors, 
who had been split up into several parties for con- 
venience of handling, were gathered together and 
taken to the Mould Loft, where they were entertained 
tolunch. Mr. Shaw-Lefevre returned thanks to 
the First Lord for his hospitality, and in replying, 
Lord George Hamilton bore testimony to the assist- 
ance he always received from the executive service 
of the Navy and the technical advisers. 

After luncheon the party embarked on the dock- 
yard tugs Grinder, Camel, and Malta, which pro- 
ceeded up the harbour, in order to witness the 
torpedo operations. These were not of a very 
serious nature, and reminded one forcibly of the 
mimic displays which took place last year on the 
pond at the Royal Naval Exhibition. The first 
item in the programme was the firing of a spar 
torpedo, and this in many respects was the most 
imposing display of the series. The boat was 
three to four hundred yards distant, but the 
shock was very considerable on board the tugs, 
even when standing on the paddle-boxes. We 
can easily credit Lieutenant Sturdee’s statement 
that very few men would be left in the maga- 
zines of ships within a considerable radius, were 
a full-sized Whitehead exploded in the neigh- 
bourhood. The next item was the destruction of 
an attacking boat by observation mines. A pinnace 
was seen steaming up the creek towards Porchester 
Castle, right in the direction of what was indicated 
to be the mine field by the usual flagged buoys. A 
rowing boat was in tow by a very long line, and in 
this rowing boat were several motionlessfigures. The 
pinnace steamed safely through, about midway be- 
tween two mines, and the boat duly followed. Just 
as it passed the flags the mines exploded. A thrill 
of horror passed through the party assembled on the 
tugs, but the boat, happily, was between two mines, 
and when the mountains of foaming water thrown 
up by the explosion had subsided it was seen drift- 
ing safely on into the bight below. Much sympathy 
was expressed by many of the hon. gentlemen pre- 
sent with the gallant occupants of the rowing boat 
who had thus exposed themselves to danger to 








afford a spectacle to the legislators of their country. 
The next business was the firing of contact mines 
by the striking of a passing vessel. The supply of 
reckless dare-devils was apparently exhausted—or 
else, perhaps, it was feared an hon. member might 
ask a question if two boats were expended—and it 
was, therefore, arranged that a pinnace should 
bump a buoy which fired the mine. The charges of 
all torpedoes fired appeared to be small. 

The tugs had been moored alongside the practice 
ship of the torpedo school, the Actzeon, an old 
frigate that sailed as the Vernon, one of the hand- 
somest vessels and fastest sailers of her day. Now 
she is covered with ungainly superstructure, and is 
as ugly as dockyard hulks usually are. From her 
bows a pinnace was steered by means of an electric 
cable, which was payed out as the boat proceeded. 
The boat was made to drop and fire two mines by 
means of the electric current sent from the Actzon, 
after which she was steered back tothe ship. The 
pinnace was, of course, propelled by her own steam. 
This wasa successful display. Afterwards a line of 
countermines was dropped and duly exploded. A 
boom was also blown up by a torpedo. The last item 
on the programme was the discharging of a White- 
head torpedofrom a first-class torpedo boat. The day 
was so fine and the programme was carried out so 
well that the display may be pronounced a success ; 
but it would hardly bear repeating. Perhaps 
some evolutions with torpedo boats could be ar- 
ranged outside the harbour. If the nine vessels 
attached to the fleet reserve, and some of the 
torpedo boats hauled up at Haslar were got out a 
very interesting display might be arranged. It 
would, of course, cost money, but the money would 
be well spent in the practice the crews would get, 
and there would be the additional advantage of 
proving to the House that there is more than one 
competent torpedo boat’s crew at Portsmouth. 

The torpedo operations being brought to a con- 
clusion the members were transferred to dockyard 
launches and conveyed to Whale Island, which is 
now the seat of the Portsmouth gunnery school 
formerly carried on on board the Excellent. Whale 
Island is a fine spacious piece of ground which has 
been reclaimed from the mud flats at the north end 
of the dockyard. Here the men are berthed in 
excellent barracks in place of being limited to the 
confined quarters which are all that can be 
obtained on shipboard. Of course it is not so 
romantic and sailor-like for the men to live in rows 
of red-brick houses, but those most nearly con- 
cerned would be the last to complain on this score. 
Perhaps it is the influence of the Whale Island that 
leads to sailors wearing leggings, which seem to be 
the most unsailor-like appendages. However, now 
there is no going aloft there is no reason why they 
should not wear jackboots and spurs. 

The first item on the programme was a display of 
the rocket life-saving apparatus ; but those who 
were in the first boats were in time to see a 9.2-in, 
and a 6-in. gun fired in order to test the mountings. 
A Table of ballistics of breechloading guns had 
been handed to members, and a copy of this we 
append. The figures as to cost of firing are im- 
pressive. 

Ballistics of Guns. 























! ' 
Penetration | ; | Maximum* 
. ‘ Muzzle | Approxi- | 
Calibre. | Weight. ri of Steel at | 1 Cost of One 
. , Velocity. | 1900 Yards. |(™*e Cost Round. 
in. | tons | ft.-sec, | in. z £ 
Breechloading. 
16.25: 111 | 2087 24.0 | 19,000 164 
13.5 67 | 2016 21.3 | 13,000 114 
12 | 46 1914 15.3 | 7000 66 
10) | 2 | 2040 15.3 | 6,000 46 
9.2 22 | 2036 13.8 | 5,600 33 
8 | 15 | 2150 15 | 8,000 16 5 
a 1960 73 | 1,000 10.5 
| ewt, 
5 40 1800 | 5.1 | 500 
4 26 1900 40 | 400 
Muzzleloading. 
tons | | 
16 80 1540 | 18 | 10,000 No 
12.5 38 1575 | 14 | 8,600 Steel 
10 18 | 1879 9 1,500 Armour 
| piercing 
9 | 12 1440 7.5 900 Shot 
8 ! 9 1390 | 6 600 Provided 
Quick-Firing. 
7 | 2150 90 1,600 12 
cwt, | 
AZ |. & 2100 =| 5.4 650 3 
6-pdr. 8 1810 | 2.0 300 
«2 1 5 1873 250 


| 1.8 
| oi 


* Full charge and steel armour-piercing shot. 


The exhibition of the life-saving rocket apparatus 
was a very realistic thing. The line was thrown 
across the drill ground by the rocket, and a man 
rescued from a convenient flag-staff by means of the 
breeches-buoy. Field-gun practice was then shown, 
the men bringing their guns into action, advancing 
and firing, changing front, limbering up and re- 
tiring, and finally dismounting the guns and re- 
treating with the fittings when in danger of capture. 
Cutlass drill, review exercise with the rifle, and 
sword-bayonet exercise followed. These operations 
were carried out under the command of Lieutenant 
Dawson, and were characterised by a smartness and 
vigour which we have been taught always to expect 
from the seamen of the Royal Navy, whether 
ashore or afloat. The visitors next proceeded to 
the long building where are placed examples of all 
descriptions of guns in the service ; not excluding 
several of the ‘‘ podgy” and ungainly muzzle- 
loaders, now superseded by the more symmetrical 
breechloading guns. Here operations were com- 
menced by firing with miniature ammunition from 
a 9.2-in. 22-ton breechloading gun, mounted as in 
the Galatea class. The 4.7-in. quick-firing gun was 
next undertaken, the rate of firing of which weapon 
is officially stated to be eight aimed shots per 
minute. The 6-pounder and 3-pounder quick-firing 
guns were next shown, the rate of fire from these 
being stated to be twelve aimed shots per minute. 
General exercise with a broadside battery of four 
6-in. 5-ton breechloading guns was next shown ; 
firing broadsides by electricity and by hand, with 
one gun directing, and independent firing being 
carried on. The order ‘‘lie down” to receive the 
broadside of an enemy followed, and the dead and 
wounded caused by the attack were removed, the 
‘* casualties ” being carried to the rear of the gun 
by their comrades of the gun’s crews, and then 
borne off in litters, with a realism quite blood- 
curdling. Firing by direction from the conning- 
tower was next carried on, and finally the 
drill for ramming was gone through; the men 
again all lying down until the fatal blow was 
struck. In all these exercises, exclusively naval 
in their character, the men not only showed 
the greatest alacrity and vigour—which was to be 
expected considering the audience they had— 
but also a precision and certainty which spoke of 
perfect drill and a thorough mastery of the evolu- 
tions. We are apt, in the present day of glorifica- 
tion of mechanism, to think that nearly everything 
depends on the machine, and little upon the men. 
A day at Whale Island would dissipate this notion 
in the case of any one capable of observing and 
considering. It would be foolish to say that any 
body of men have reached perfection, but it is 
really difficult to see what remains to be desired 
in the case of the men of the Navy, excepting in a 
single respect, and that one of the most important. 
Excellent as the men are, they are too few in 
numbers. That is a thing the House of Commons 
will have to attend to. 

At the conclusion of the gun drill a hurried visit 
was paid to the gymnasium and lecture rooms ; 
after which the visitors were invited to afternoon 
tea in the mess-room by the officers of the Excel- 
lent. It was a matter of disappointment to all 
present that time did not allow of this very pleasant 
incident in the day’s programme being more pro- 
longed. The dockyard trains had been brought 
over, and the party was carried from the hospitable 
precincts of Whale Island across a wouden viaduct, 
which is doubtless far safer than it looks. But as 
the two trainloads passed over, the prospect to the 
unaccustomed eye, was suggestive of vacant con- 
stituencies and a full dress rehearsal of the coming 
General Election. On arriving at the north jetty 
the special train was found in waiting, and hon. 
members travelled back to town, some perhaps 
impressed with the conviction that no money 
allotted to any national purpose is more honestly 
spent than that voted by the House of Commons 
for the British Navy. 





THE INTERNATIONAL CONGRESS ON 
INTERNAL NAVIGATION. 

At the final sitting of the fourth International 
Congress on Internal Navigation, held at Man- 
chester in 1890, it was decided that the fifth meet- 
ing of the body should take place in Paris in 1892. 
The date of the opening has been fixed for the 
21st of July next, and it is therefore a fitting time 
to lay before our readers a programme of the pro- 





ceedings, as set forth in the document we have re- 
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ceived from the Organising Commission, whose 
residents are M. Cousté, President of the Cham- 

ae of Commerce of Paris, and M. Guillemain, 

Inspecteur-Général des Ponts et Chaussées. 

The congress will be honoured by the patronage 
of the President of the French Republic, while the 
présidence d’honneur will include the ministers of 
Public Works, of Marine, of Agriculture, and of 
Commerce. Many leading persons, outside of 
France, have also accorded their patronage to the 
Congress. On the part of England we find the 
names of Sir Michael Hicks-Beach, President of 
the Board of Trade, and Lord Balfour of Burleigh, 
Parliamentary Secretary to the Board of Trade, 
who were respectively the president and vice- 
president at Manchester. 

As in preceding congresses the business has been 
divided into four sections: (1) Construction and 
maintenance of navigable ways ; (2) technical ex- 
ploitation ; (3) commercial exploitation ; (4) navig- 
able channels in the maritime portions. These 
materials are divided into ten questions: (1) the 
consolidation of the banks of canals ; (2) the feed- 
ing of canals; (3) the rendering water-tight of 
canals ; (4) reservoirs ; (5) the stopping of canals 
and canalised rivers; (6) traction on canals, on 
canalised rivers, and on rivers with free currents ; 
(7) taxes and tolls on navigable channels ; (8) the 
régime of ports of internal navigation ; (9) the re- 
spective réles of navigable channels and railways in 
the industry of transport ; (10) the improvement of 
the maritime ports of rivers, including the mouths. 
Not less than fifty-five reports have been prepared 
to serve as bases of discussion of the different ques- 
tions. Among the names of the authors we find 
many eminent specialists: from England, Clements 
and Vernon Harcourt; from France, Peslin, 
Denys, Bouvier, Fontaine, Derdme, Molinos, 
Beaurin-Gressier, Couvreur, Delaunay-Belleville, 
Guerard, and Mengin ; from Germany, Schlichting, 
Germelmaim, Bellingrath, Miitze, Sympher, Von 
Demming, Imroth, Van der Borght, Pescheck, and 
Franzins; from Holland, Van der Sléyden, 
Deking-Dura, and Welker; from Belgium, Leboucq, 
Nyssens-Hart, Croost, and Vanslervin; from Italy, 
Bompiani and Luiggi; from Austro-Hungary, 
Pollack, Schromm, Halasz, and de Gonda; from 
Russia, De Hoerschelmann, Wilken, De Sytenko, 
and De Timonoff; from the United States, Schenck, 
John Bogart, and Corthell ; from Egypt, Barois. 
These reports are distributed in good time in 
French, English, and German, as desired, in order 
that they may be read and studied before the open- 
ing of the debates, which will last ten days, from 
July 21 to 30 inclusive. 

At the congress there will be an exhibition of 
objects connected with internal navigation, plans, 
designs, models, photographs, &c.—which are 
expected to be of great interest. The objects which 
have been already promised, alike by Government, 
by scientific and technical societies, and by manu- 
facturers, are sufficient to form a unique collection. 
Further, the excursions proposed are of exceptional 
interest. Independently of those which will take 
place during the sitting of the congress upon the 
Sadne, both above and below Paris, upon the 
Marne, and upon the canals in the vicinity, two 
distant excursions are projected, the one before 
the opening and the other after the close of the 
congress. The former will have for its objective 
the canals in the north of France, and notably the 
hydraulic lift at Fontinettes, and also the ports of 
Dunkerque and Calais ; it will take place on July 19 
and 20. The second excursion will include the 
central canals of France, the works of canalisation 
of the Sadéne, and of regulation of the Rhéne, and 
the reservoir of Furens, near St. Etienne. It will 
take place on July 31 and August 1 to 3. Members 
will be able to obtain return tickets at half fare for 
the excursions. The entrance fee will be 25 francs. 

The congress will offer to persons interested in 
internal navigation a valuable opportunity for 
study and observation. It is hoped that this 
country will be well represented on that occasion. 
Those who desire to take part can obtain all neces- 
sary information from the Secretariat Générale du 
Véme Congrés Internationale de Navigation In- 
ee ’ la Bourse de Commerce, rue du Louvre, 
aris, 





SECONDARY BATTERIES. 
Tue discussion on the paper on ‘‘ Secondary Bat- 
teries” read by Dr. Gladstone, F.R.S., and Mr. 
Hibbert, F.1.C., before the Institution of Electrical 





Engineers on the 12th inst., was commenced on 
Thursday evening, May 19th, by Mr. Robertson, 
reading a communication from Dr. Armstrong, 
who considered that the authors of the paper had 
failed to make out their case. He accepted their 
results as experimentally correct, but did not agree 
with the interpretation they placed on them. The 
authors claimed that the variation of the electro- 
motive force of a battery was due to changes in the 
strength of the acid. They did not deny that 
eroxides occurred, but claimed that these had 
ittle if any effect. It was well known that the 
acid cooled during discharge, and it seemed difficult 
to explain this in any other way than by dissociation 
of the acid from the water, the lead sulphate being 
formed by free molecules of Hy SO, and not by the 
dilute acid. The amount of peroxide present in a 
cell at any moment was no criterion of the total 
amount formed, as these compounds were very 
unstable, and, as a fact, oxygen was liberated from 
the cells under certain conditions. In the method 
of experimenting adopted by the authors no pre- 
cautions were taken to free a plate from peroxide 
from a stronger solution, before placing it in a 
weaker one, and their results were thus vitiated. 
The electromotive forces observed when plates of 
peroxide were placed in acids of different strengths 
he believed to due to the fact that these plates 
had supperts of metallic lead, in which case the 
stronger acid would have more action on this lead 
than the weaker acid would. In short, he believed 
that the results obtained by Dr. Gladstone and his 
colleague were not inconsistent with the theory 
advanced by himself and Mr. Robertson in a com- 
munication to the Royal Society, that the efficiency 
of the cell, viz., was greatly affected by the presence 
of peroxides in the electrolyte. 

Mr. Crompton, who spoke next, considered that 
the paper contributed by Dr. Gladstone and Mr. 
Hibbert was of great interest. It might, however, 
be pointed out that certain of the points established 
had been known for some time in a more or less 
indefinite way to those engaged in the manufacture 
and maintenance of secondary batteries. Thus 
Mr. Howell and himself had taken out a patent 
some years ago fora method of promoting diffusion 
in accumulators, and so maintaining the strength 
of the acid next the plates. Although mechanical 
means of doing this were hardly practicable they 
noted that with about 30 per cent. acid, corre- 
sponding to a specific gravity of 1240 about, the 
resistance of the cell was a maximum, and they 
relied on this to make the cell self-regulating. 
Any variation in the density of the electrolyte 
would then increase the resistance, and thus 
the current would be diverted from any portion of 
the electrolyte momentarily weaker or stronger 
than the rest, to the surrounding portions, and in 
this way the contents of the cell were automatically 
kept uniform. He must, however, say that much 
as he was interested in Dr. Gladstone’s results, he 
thought much more experience would be required 
before they could be accepted as thoroughly reliable. 
The experiments had been made on small cells, 
and his experience taught him that it was unsafe 
to argue from small cells to large ones, the results 
being frequently absolutely contradictory. The 
question of diffusion was, however, certainly im- 
portant. In the cells supplied by his firm from 65 
to 70 per cent. of the total volume of the cells was 
occupied by the electrolyte, exclusive of that in 
the pores of the plates. Another practical question 
was, what degree of porosity could be adopted ? 
The difficulty was that though excessive porosity 
improved the plate electrically, it weakened it 
mechanically. Indeed, it might be said that the 
worse a plate was mechanically the better it was 
electrically. His firm had long known that the 
stronger the acid the greater the electromotive 
force, but this knowledge was far from general. 
In a recent law case, experts found it difficult to 
believe that a cell showing an electromotive force 
of 2.08 volts was not practically fully charged. 
There was a risk, however, that with very strong 
acids the plates might be attached. The plates 
in the Howell cells being formed of lead crystals 
were very spongy, and hence exceptionally liable 
to this, and it was accordingly important to 
ascertain what strength of acid could be safely 
used. They found in practice that with acid of 
a strength corresponding to a specific gravity of 
1250 to 1260, no action between the acid and the 
lead occurred. There was one point on which he 
should like to ask Dr. Gladstone’s opinion. They 
had noted in practice that the first fall of potential 


during discharge was followed by a slight rise, the 
cause of which he had been unable to guess. 

Mr. Swinburne wished to claim priority for the 
theory advanced by Dr. Gladstone, as he had raised 
this question of the change of electromotive force 
with variation in the dilution of the acid in 1883. 
As regards another point, the authors had made use 
of Kelvin’s (Thomson’s) formula for deducing the 
electromotive force from the thermo-chemical data, 
but Helmholtz had pointed out that this law, as 
ordinarily stated, was incorrect, and required another 
term for all cells having a temperature coefficient. 
As regards the curious rise of potential referred to 
by Mr. Crompton, he might suggest that it was due 
to a fall in the resistance of the cell. 

Mr. Hibbert thought that the results of the ex- 
periments made by himself and Dr. Gladstone were 
entirely opposed to the theory advanced by Dr. 
Armstrong and Mr. Robertson. They had tried 
the effect of adding H,O, to the electrolyte, and 
found the effects on the electromotive force negli- 
gible. They had also tried adding per-sulphate of 
potassium to the electrolyte which should give per- 
sulphuric acid, but without result. The forms of 
the curves obtained, moreover, agreed very well 
with that of the discharge curve of a cell. Mr. 
Crompton had suggested that their results must be 
accepted with caution, having been obtained with 
small cells, but these investigations had been con- 
fined entirely to the variations in the electromotive 
force of a cell which was independent of the size of 
the plates. As regards the point raised by Mr. 
Swinburne as to the application of Lord Kelvin’s 
formula for deducing the electromotive force from 
thermo-chemical data, he might remind Mr. Swin- 
burne that in 1883 Mr. Preece had shown that the 
temperature coefficient of an accumulator was 
extremely small, even less he believed than that of 
a Daniell cell. 

The President (Professor Ayrton) thought that 
the point raised by Mr. Crempton as to the rise in 
the potential after the first fall of discharge might 
be explained in the way suggested by Mr. Swin- 
burne. The effect in question was most noticeable 
with large currents, which was confirmatory evidence 
of the truth of Mr. Swinburne’s explanation. 

In reply, Dr. Gladstone said that Mr. Hibbert 
had already replied to most of the points raised, 
and he could add but little to that gentleman’s 
remarks. He was glad to learn that the theory 
they had advanced had already been recognised 
by some former experimenters, but it seemed 
certain that this connection between the dilution of 
the acid and the electromotive force was far from 
being generally known. In discussing the points 
raised by Mr. Robertson he was at a disadvantage, 
as whilst his own experiments were known to that 
gentleman those carried out by Dr. Armstrong and 
Mr. Robertson were as yet unpublished. How- 
ever, he thought it might turn out, as in many pre- 
vious cases, that the actual truth lay between the 
two views, but this was a question for the future. 





NOTES. 
On THE DISTRIBUTION OF TEMPERATURE IN 
Marine Boers. 

In an article on the above subject M. Ausher 
attributes many of the recent failures of marine 
boilers to the considerable inequalities of tempera- 
ture which exist whilst steam is being got up, and 
even after. As instances, he mentions the case of 
the Jean Bart, a boat with high-pressure marine 
boilers having three furnaces. In testing these 
boilers in the shops before fitting them on board, it 
was found that the whole of the lower part of the 
boiler remained cool until about five or six hours 
after lighting up. The zone of separation between 
the hot and the cold portions of the boiler was very 
narrow, viz., 4in., and corresponded with the level 
of the grate bars in the side furnaces. In the 
boilers of the Admiralty type, also with three fur- 
naces, fitted on board the Davout and Neptune, 
the same phenomena were noticed. Five hours 
after lighting up the temperature of the lower por- 
tion of the boiler was 225 deg. Fahr. below that of 
the top. The zone of separation was again well 
marked at the height of the grate bars in the side 
furnaces. This sudden transition from a high tem- 
perature to a low one, he maintains, causes great 
strains in the plating, which would be much re- 
duced were the zone of separation broader. In 
locomotive boilers the straining from this cause is, 
he considers, much less, owing to the very small 





quantity of water lying below the level of the 
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grate. Toreduce this straining action various plans 
have been adopted, one method being to get up 
steam very slowly, taking 12 hours or so for the 
operation ; another is to blow live steam through 
the water in the lower part of the boiler, and a 
third to take means to increase the circulation of 
the water. Hydrokineters have also been tried, 
and from experiments made by the Compagnie 
Transatlantique in 1885 it appears that they have 
little effect on the temperature of the high parts of 
the boiler, their action being concentrated on the 
portions below those directly warmed. Another 
plan which has been tried with success is the circu- 
lating turbine of M. Garnier, which takes in water 
at the water line and squirts it in at the bottom of 
the boiler. This apparatus has been fitted on the 
Hoche, Forbin, &c., and has given very good 
results. The furnaces can be pushed without 
danger, and steam raised in a very short time. 


Tue New TELEPHONE ComPaNy. 

For some eighteen months past the people of 
Manchester have rejoiced in the possession of an 
exceptionally good ge gr service, two com- 
panies competing for the favour of subscribers. 
The newer of these companies, though only in the 
field for the short time mentioned above, already 
possesses about 1500 subscribers, its success being 
largely due to the efficiency of its service. This 
company, the ‘‘ New Telephone Company,” is now 
on the point of inaugurating a similar service in 
London, and has already secured about 2500 sub- 
scribers to its exchange. The principal benefit it 
offers its client is the absence of cross-talk on its 
wires. This is secured by establishing a metallic 
return circuit between all the telephones, which 
are then unaffected by induction from neighbouring 
wires or earth currents. The transmitters used con- 
sist simply of a double Hughes microphone, which, 
when suitably fitted up, is stated to give results 
equal, if not superior, to the best of its many patented 
modifications which have hitherto done so much to 
prevent full benefit being reaped by the public from 
Professor Hughes generosity in not patenting his 
great discovery. The receiver is of the Graham- 
Bell type, but instead of a coil fixed round the 
permanent magnet of that instrument, this 
magnet has a horseshoe-shaped armature of 
soft iron, mounted on the pole nearest the 
diaphragm of the instrument, and a coil is mounted 
on each of the two legs of the shoe. This arrange- 
ment is said to considerably improve the efficiency 
of the instrument. The wiring of the system is 
peculiar, each instrument is connected with the 
central exchange by means of three wires. One of 
these is the call wire for attracting the attention of 
the attendant at the central station, and at Man- 
chester an earth return is used for this wire, but in 
London one of the other wires will be arranged to 
serve as return. No call-bell is provided at the 
central station, but, the attendant sits constantly 
with a telephone to her ear, and is put into com- 
munication with any subscriber by the latter de- 
pressinga lever, fixed to the stand of his transmitter. 
Under his directions the attendant connects both the 
main wires from his instrument to the main wires 
from the instrument with which he wishes toestablish 
correspondence, and when this is done, the call bell 
at this instrument can be rung by turning a handle 
fitted to that of the person desiring correspondence. 
A similar bell is fitted to his own transmitter, 
which is rung by turning the same handle, but 
only when the main wires from his instrument 
are coupled up to a second telephone. The 
subscriber therefore knows that he has been 
switched on as desired by his own bell ringing on 
turning his call handle. As far as possible the 
wires of the new company are to be kept under- 
ground. Arrangments have been made with the 
Postmaster-General under which subscribers to the 
London exchange can communicate direct with 
Manchester, Liverpool, Glasgow, and all the im- 
portant towns in Great Britain. At a demonstra- 
tion at the offices of the company at 110, Cannon- 
street, E.C., on Wednesday last, music and speech 
were transmitted with remarkable clearness and 
loudness from Lambeth through an underground 
circuit. There was a complete absence of the buzz 
and cross-talk which is a too frequent accompani- 
ment to conversation on the telephone. 


Tue Epvucation oF Boys. 

The first essential in the education of a boy in- 
tended for commerce, manufactures, or industries, 
should be in the direction of readiness and handi- 
ness, and whatever school methods are calculated 





to give quickness of perception and power of ap- 
preciating at a glance the relations of objects should 
be fully taken advantage of. The head master of 
Allan Glen’s School, Glasgow—an outstanding 
example of a secondary school on science and 
technical lines—has arranged an appliance which 
may be used to some purpose in encouraging sharp 
individual effort in observation and compre- 
hension, and in verbal or pictorial expression. 
This appliance, known as the Allan Glen re- 
volver, consists, as is shown by our engraving, 
of a board with a few fittings to enable it to 
rotate on a vertical axis, and with a ledge on which 
artieles may be placed for observation. The follow- 
ing examples of the method of using the ‘‘revolver” 
will indicate the idea which suggested its introduc- 
tion. On the side remote from the pupils, printed 
words, or rows of figures, or sets of dots are placed. 





At a signal the board revolves, and the pupils 
must brace themselves up to grasp the words, note 
the figures, or count the dots. After graduated 
preliminary exercises of this kind the pupils are 
trained to catch a sentence, run up a sum of several 
digits, or represent on paper the various markings 
on the board, which, however, does not stay to 
suit the indolent or sluggish observer. For free- 
hand and model drawing, Mr. Kerr, the head- 
master, has found the board of service, and he 
believes that a skilful teacher can apply it with 
great effect to fixing contour forms in the minds 
of scholars, and so giving fairly permanent posses- 
sion of valuable geographical knowledge. Pictures 
are placed in position on the board, and the pupils 
are required to state what they contain as the board 
rotates. To train in comparing lengths, areas and 
volumes, examples of unknown dimensions are 
exposed side by side with those that are known. 
An advanced pupil might be expected to estimate 
the volume of a cube, his guide in the process 
being a known length of wood exposed simul- 
taneously, or he might attempt to form some notion 
of the radius of curvature when only a segment or 
arc was exposed to view. Experiments of a suc- 
cessful kind have also been made in training the 
faculty of colour perception. In all cases the ex- 
posure is of short duration. Alertness, acuteness, 
and decision are certainly encouraged in the pupils 
by this discipline, and it would seem as if Mr. 
Kerr, in thus extending M. Houdin’s method, had 
done more than merely arrange a useful and inte- 
resting school appliance. 





THE LATE MR. P. W. WILLANS. 

Ir is with deep regret that we record the death on 
Monday last—-the result of an accident—of Mr. P. W. 
Willans, of Thames Ditton, so well known throughout 
the engineering profession not only as the designer of 
the high-speed engine bearing his name, but also from 
his valuable researches on the action of steam and his 
extensive experimental investigations of the econo- 
mical performances of steam engines working under 
various conditions. 

On Monday morning last Mr. Willans was driving, 
as usual, in a dog-cart from his house to Brookwood 
Station, on his way to his works, when the horse 
bolted and Mr. Willans was thrown out, falling on the 
road—not on a heap of stonesas has been stated—ap- 








parently on his right temple. Fracture of the skull 
resulted, and, oro = the usual operation was tried, 
it was in vain, and he died in the afternoon, never 
having recovered consciousness. 

By this inexpressibly sad accident there has been 
lost to the profession a man who could ill be spared ; 
a man who had proved that high theoretical attain- 
ments and a love for original scientific research were 
notincompatible with the possession of soundly practical 
engineering knowledge. Mr. Willans was in fact a 
man who not only had already made his mark, but who 
promised in the future to take his place in the highest 
ranks of those mechanical engineers of whom we are 
all so justly proud. 

We cannot at present attempt any detailed account 
of Mr. Willan’s work—that must be left to be dealt 
with on a future occasion—but we may place on record 
a few facts connected with his career. 

Peter William Willans was born in November, 1851, 
at Leeds, Yorkshire, and was educated at the well- 
known public grammar school of that town. He 
served his apprenticeship with the firm of Carrett and 
Marshall, afterwards known as Hathorn, Campbell, 
and Davey, and in August, 1872, he entered the 
employment of Messrs. John Penn and Sons, of Green- 
wich, where after working fora few years in the draw- 
ing office, he first Neue: out his patent three-cylinder 
engine. On leaving Messrs. Penn’s he was for some 
time acting as consulting engineer with Mr. A. Ward, 
as Willans and Ward, but he soon afterwards 
became associated with Messrs. Hunter and English, 
of Bow, who took up the manufacture of the Willans 
engine for marine purposes. Eventually, however, 
as he was then living near Kingston-on-Themes, he, 
about thirteen years ago, started works on his own 
account in partnership with Mr. Mark H. Robin- 
son, at Thames Ditton. Here he brought out 
the Mth pmo en central valve engine which is so 
much used for electric lighting, and which has made 
his name so deservedly famous in every part of the 
country. 

Mr. Willans’ people had for several generations 
taken a leading part in the cloth trade in Leeds, 
and as his father owned some large mills, it was 
always intended that the son, the subject of this 
notice, should be brought up in the woollen business. 
But it so happened that Mr. W. H. Massey, an old 
schoolfellow of his, whose father and grandfather had 
been engineers, persuaded Willans and his mother—for 
his father never entirely approved of the plan—that he 
should become an engineer too. These two lads 
were always fast friends, and as soon as Willans 
was out of his time he followed Massey, who was 
two years his senior, and who was then engaged at 
Messrs. Penn’s, up to London, with the results now 
well known. 

Mr. Willans was buried yesterday afternoon at Pir- 
bright Church, near his home. The funeral was very 
numerously attended, a number of well-known engi- 
neers being present as well as some 300 workmen. 
Among those who followed him to the grave were his 
two brothers, Mr. John and Mr. James Willans, his old 
friend, Mr. W. H. Massey, and other schoolfellows. 





GrRMAN Coat Min1nc.—The production of coal in the 
Dortmund district last year amounted to 37,402,494 tons. 
The corresponding output in 1890 was 35,469,290 tons. 





UrroxeTeR WatrR Bitt.—This duly came before 
the House of Lords Committee on Tuesday and Wed- 
nesday, May 10 and 11. The Rural Sanitary Autho- 
rity of Uttoxeter are the promoters, and Mr. Littler, 
Q.C., and Mr. Reginald Kemp appeared as their 
counsel. There was opposition to a part of the 
Bill by Major Fitzherbert and Lord Vernon, and 
Mr. Saunders, Q.C., Mr. Worsley Taylor, Q.C., Mr. 
Claude Baggalley, and Mr. Freeman appeared as their 
counsel. e present water works supplying water from 
the Bramshall spring belong to the pone Charity, 
and as they are utterly inefficient and nearly worthless, 
it is proposed to hand them over to the Royal Sanitary 
Authority, who propose to execute new works. Certain 
persons at Uttoxeter who have acquired water rights 
will be provided with compensation water. To the above 
part of the Bill there was no opposition. The promoters 
are advised that the Bramshall spring will not supply 
sufficient water, and it is pro to acquire the Somers- 
hall springs, 34 miles from the town, and_connect them 
to the town mains. These spring rise on Lord Vernon’s 

roperty, and after flowing down a brook course Major 

‘itzherbert has acquired the right to use them for irriga- 
tion and other purposes. The springs yield from 50,000 
to 120,000 gallons per day. It is proposed to supply com- 
pensation water to the brook, and to give all the inhabi- 
tants of Somershall Herbert village a free supply of water 
for domestic purposes, besides undertaking to suppl 
Somershall Herbert parish and Doveridge parish pad 
water in bulk if required. Lord Vernon and Major 
Fitzherbert opposed this part of the Bill on the ground 
that they required the springs for their own purposes, 
and, moreover, the proposed compensation water was not 
sufficient. After hearing evidence on both sides the 
Lords Committee declared the preamble proved and 
ordered the Bill to proceed. Mr. W. H. dford, of 
Nottingham, is engineer to the scheme. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was the day 
selected for locally celebrating the anniversary of the 
Queen’s birthday, and consequently the ‘‘iron ring,” 
equally with the rest of the community, went in for holi- 
day making. On the forenoon of Friday there was some 
excitement in the pig-iron market, owing to considerable 
quantities of Cleveland iron being called up, which was 
not convenient for sellers to deliver. In order to put off 
delivery till Monday backwardations of from 3d. to 6d. 
per ton had to be made, and there were so few warrants 
floating that it was thought that there might possibly bea 
renewal of the difficulty on Monday. Cleveland warrants 
advanced 7d. per ton; hematite iron, in which there was 
but little or no business done, rose 34d. per ton in sym- 
yvathy, and Scotch was nominally 2d. per ton better. 
The market fell away in the afternoon on the rumour 


about an unexpected early settlement of the Durham miners’ | 7 


strike. Cleveland warrants left off at the lowest, which 
was a drop of 1s. per ton from the top price, and hema- 
tite iron declined in price 6d. from the highest quotation. 
The settlement prices at the close were—Scotch iron, 
40s. 9d. ; Cleveland, 38s. 74d. ; hematite iron, 48s. 9d. per 
ton. The resolution arrived at by the Durham coal- 
masters on Saturday not to accede to a compromise pro- 
posed by the representatives of the miners (10 per cent. 
as against 134 per cent. reduction), caused some excite- 
ment in the pig-iron warrant market on Monday 
forenoon, coupled with which there was a great scarcity 
of hematite iron warrants for prompt delivery. While the 
cash price was 49s. 2d. per ton, dealers paid from 50s. 6d. 
to 5ls. privately to arrange their accounts. Some paid 
2d. or so on a ‘‘ back” in order to postpone delivery over 
the night. The ‘‘ squeeze” put a close at last to all open 
dealing. A few thousand tons of hematite iron were dealt 
in, the rise in the price of which was 1s. 14d. per ton, 
while the rise in Scotch and Cleveland was respectively 
2d. and 84d. per ton. The closing settlement prices were : 
Scotch iron, 40s. 9d. per ton ; Cleveland, 39s. 44d. ; hema- 
tite iron, 49s. 9d. per ton. There was nochangein the posi- 
tion of affairs in the pig-iron market yesterday, the “‘ bulls” 
still being in control, and commanding their own terms 
for hematite iron warrants, which were again in very 
short supply. The price paid for a few lots was 50s. per 
ton cash, dieveland was firm at the opening, 39s. 4d. per 
ton having been paid, but there were sellers over at 39s. 2d. 
Scotch iron was neglected and unchanged in price. In 
the afternoon Cleveland was a shade easier, 39s. per ton 
being accepted before the close. Hematite iron, on the 
other hand, was still firm on the shortness of warrants, 
there being buyers at 49s, 11d. per ton. The ‘‘bear” 
account was reported as being steadily reduced, and it was 
thought that it would be well covered up by the end of this 
week. At the close the settlement prices were—Scotch, 
49s. 74d. per ton; Cleveland, 39s. 14d. ; hematite iron, 50s. 
per ton. On the pig-iron market this forenoon there was a 
renewal of the scarcity of Cleveland and hen atite iron 
warrants, and those who were short were compelled to pay 
very smart prices. Cleveland fetched 40s., and hematite 
51s. 9d. cash—advances on last night’s prices of 10d. and 
1s. 8d. respectively. Scotch neglected. The market 
was idle, but still very firm in the afternoon, Cleveland 
being done at 40s. 14d. cash on Monday, and hematite 
at 51s. 9d. The following are the quotations for a few 
of the No. 1 special brands of makers’ iron: Gart- 
sherrie, Summerlee, and Calder, 50s. per ton ; Langloan, 
50s. 6d.; Coltness, 53s. 6d.; Glengarnock (shipped at 
Ardrossan), 50s. 6d. ; Shotts (shipped at Leith), 52s. 6d. ; 
Carron (shipped at Grangemouth), 54s. per ton. There 
are now 76 Fast furnaces in actual operation, against 77 
a week ago, and 63 at this time last year. Six are making 
basic iron, 30 are working on hematite ironstone, and the 
remainder are making ordinary iron. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 9041 
tons, as compared with 5699 tons in the correspondin 

week of last year. They included 250 tons for the United 
States, 605 tons for Canada, 150 tons for South America, 
960 tons for Australia, 305 tons for Austria, 710 tons for 
Germany, 575 tons for Holland, 493 tons for Spain and 
Portugal, smaller quantities for other countries, and 4187 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 455,167 tons, against 464,225 cons yesterday week, thus 
showing for the week a reductior amounting to 9058 tons. 


The Local Iron and Steel Trades.—There is only a very 
small demand for pig iron for local use; but for the 
English strike the consumption would be still smaller. 
Manufacturers of steel and finished iron are complaining 
of the want of new orders, and the Steel Company of 
Scotland have still their extensive works at Newton 
closed owing to a strike. At the Blochairn Works, how- 
ever, there is now much more activity at the furnaces and 
mills than there was several weeks ago. 


The Scotch Mineral Oil Companies.— Several of the lead- 
ing mineral oil companies, whose works are in the region 
lying between Glasgow and Edinburgh, have recently 
held their annual meetings, but in most cases the reports 
submitted by the several boards of directors were very 
unsatisfactory in the estimation of the shareholders. The 
company which seems to have had the most successful 
year’s business is the Pumpherston Oil Company, the 
total profit for the past year having amounted to about 
24,000/., out of which the directors recommend that 
7000/. be written off for depreciation, that a dividend of 
6 per cent. per annum be paid on the preference shares of 
the company, and that a dividend at the rate of 10 per 
cent. per annum be on the ordinary and deferred shares of 
the company. The directors have recently completed a 
scheme of new plans and additional works and -workmen’s 
houses at Seafield and Pumpherston, which were autho- 





rised two years ago. On these additional works and 


workmen’s houses there has been expended a total sum of 
76,1731. 16s. 8d., against an estimate of 75,000/., the actual 
expenditure ex ing the estimate by only 11731. 16s, 8d., 
or 14 per cent. The report of Young's Mineral Oil Com- 
pany for the year ones April 30, 1892, is out this after- 
noon. It shows the profits for the year (together with a 
small balance from last year) to have been 67,907/. 13s. 1d. 
Out of this a number of Fs ead fall to be made, but 
the dividend to the shareholders will only be 6 per cent., 
as compared with 9 per cent. at this time last year. 


New Shipbuilding Contracts.—Messrs. D. J. Dunlop 
and Co., Port-Glasgow, have contracted with the Anglo- 
American Oil Company to build a petroleum tank steamer 
of 4500 tons carrying capacity, the engines for the vessel 
to be supplied by the builders. The Montrose Shipbuild- 
ing Company have just booked their first order, which is 
for a cargo steamer calculated to carry 500 tons dead 
weight, and measuring 145 ft. by 23 ft. by 12 ft. 10 in. 
he vessel is to the order of a Dundee firm, and the 
boilers and maohinery are to be supplied by Messrs. 
Gourlay Brothers and Co. of the same port. 


The New Craigmaddie Water Reservoir.—The new 
reservoir now being constructed at Craigmaddie, in con- 
nection with the Glasgow Loch Katrine Water Works 
extension, will have a capacity for 700,000,000 gallons of 
water, enough to supply the city and suburbs with 
40,000,000 gallons per day for eighteen days, and the 
existing reservoir at Mugdoch has a capacity for twelve 
and a half days’ supply. 


Edinburgh and District Water Trust.—Estimates have 
just been psa d the Works Committee of the Fdin- 
burgh and District Water Trust for laying a new pipe from 
the upper end of Gladhouse Reservoir, by which the 
water is to be conveyed to the measuring tank when the 
reservoir is turgid. The total estimate for the work 
amounts to between 6000/. and 7000/. Messrs. Laidlaw 
and Son, Glasgow, will supply the pipes, and the tender 
for the ous track and laying the pipes is that of Messrs. 
James Young and Son, also of Glasgow. 


Railway Extension at Greenock.—In connection with the 
—— and South-Western Railway Company’s Bill 
now before Parliament for an extension of their system 
in Ayrshire, the company agreed in London, on Saturday, 
to purchase a large extent of ground, together with 
certain buildings, at Princes Pier, Greenock, so that the 
station at that point may be greatly extended and im- 
tre The sum to be paid to the Greenock Harbour 
—— for the property amounts to rather more than 
, 0007, 


Settlement of Action between the Steel Company of Scot- 
land and the Forth Bridge Contractors.—The action by 
the Steel Company of Scotland, Limited, against the 
Forth Bridge contractors has now been finally settled, 
the defenders paying the sum of 8000/. in full settlement 
of principal, interest, and expenses. This payment is 
for rivet steel — outside of pursuers’ contract, the 
damage for the other materials supplied outside of con- 
tract having already been paid. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only very small, but affairs were in a 
fairly satisfactory condition, the market being strong 
with a deal of business doing. No. 1 , Bever we 
which is now becoming very scarce indeed, was again in 
og demand for Sweden, the Bill imposing a duty of 
0s. per ton on iron entering Sweden, which the legislature 
of that country are likely to adopt, not being expected to 
come into force before the end of the month. Sellers 
would not quote below 45s. for No. 1. Stocks of grey 
forge, local hematite, and basic iron were reported to be 
exhausted or thereabouts, and no prices were men- 
tioned. A little No. 4 foundry was still obtainable, 
but 4 figure had to be paid for it, nothing under 
39s. 6d. being listened to. Makers asked at the least 40s. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pi 
iron, but there were merchants willing to sell at 39s. 6d., a 
Fe or two was said tohave changed hands at 39s. 3d. 

iddlesbrough warrants opened 39s. 14d. and closed 
39s. cash buyers. To-day our market opened very firm 
and buyers appeared more disposed ‘to do business than 
they have recently been, but the amount of iron which 
actually changed hands was not particularly large. For 
prompt No. 3 Cleveland pig 40s. was paid, and several 
sellers asked a higher figure. Middlesbrough warrants 
advanced to 40s, cash buyers. 


Manufactured Iron and Steel.—A rather better account 
may be given of these two important trades. Founders 
are pretty well situated, but unfortunately several firms 
are a good deal inconvenienced by the short supply of 

ig iron. Common iron bars are 5/. 10s. ; iron ship-plates, 

7. 10s. ; steel ship-plates, 5/. 17s. 6d. ; iron ship-angles, 
5/. 7s. 6d. ; and steel ship-angles, 5/. 15s.—all less 24 per 
cent. discount for cash. 


The Fuel Trade.—The Northumbrian collieries are busy, 
some of them with rather long turns, and though there 
are more of the Durham unassociated collieries at work 
yet the quantity they turn out is comparatively small and 
pressing orders have to be satisfied elsewhere. On New- 
castle Exchange best Northumbrian steam coal is about 
Us. 6d. to 12s. 6d. f.o.b., and small steam 7s. 6d. to 8s. 
South Yorkshire coke has been on ’Change at Middles- 
brough at 17s. 6d. delivered at Cleveland works. 


The Drainage of Cleveland Mines.—On Monday at a 
meeting of the Cleveland Institute of Engineers, Mr. A. 
L, Steavenson, of Durham, read an important paper “On 





the Subterranean Watersheds of Cleveland and the Pro- 
blems they involve.” Mr. Steavenson, whose paper was 
illustrated by maps, plans, and diagrams, stated that the 
area of the Cleveland mining district contains within it 
several smaller watersheds (using the word in its true 
Saxon meaning of “‘pouring”), and one larger. The 
former, in the course of working, have been dealt with 
in various engineering schemes, and the latter has been 
temporarily handled in the sinking of various shafts, but 
remains up to the present time an unsolved problem for 
the mining engineers of an early future. Forty years have 
told their tale upon the outside and shallower portions 
of the Cleveland ironstone field, and the days are coming 
when the question of draining what may be called the main 
field will have to be considered. Various lessors and 
lessees are interested, but as engineers they have to look 
only upon the one large question of the whole district 
under water, and how it can be best and most economi- 
cally liberated. What was to be dealt with may be 

athered from the well-known Boosbech case; where, 

aving attempted to work the pillars on the south side of 
the village of Skelton, they got such a feeder that it very 
shortly defied all their efforts to cope with it, drowned 
that mine and seriously affected two others on the rise 
side of it. His attention and that of Mr. E. Hamilton, 
the a of the South Skelton Mining Company, were di- 
rected to the subject, and they ascertained that an area of 
about 3000 acres has to be dealt with. The difficulties in 
unwatering this large district involve tapping the free- 
stone rocks at their lowest point, bringing the water 
down to the ironstone, and —— it to a height as 
little above sea level as possible, but just so that 
it can be got rid of by gravitation. The entire reser- 
voir in the freestone must be first pumped out, 
and then there will remain to be dealt with the 
annual rainfall, over such portions of the area as will 
admit the access of surface water to the freestone. At 
first both sources will have to be dealt with. If a drift 
or level is started upon the shore at Huntcliff or Saltburn 
and carried right up to the centre of the basin, there would 
still be 400 ft. up which the water must be lifted, and the 
ss eo of this drift (two miles) would be both very costly 
and require a very long time to complete. They were 
thus led to find a nearer point in either of the ravines of 
the Skelton or Saltburn Beck. The latter, at a point 
known as Hage Bottoms, reduces the distance one-half, 
or to one mile. Here a shaft would have to be sunk 
570 ft. This would be entirely in the coarse shales of the 
lower lias, where the sinking would be free from water. 
He had obtained an estimate that by the use of the 
Stanley tunnelling machine a 5-ft. heading could be 
driven from the seashore at arate of about 20 yards per 
week, and a cost roughly of 3/. per yard. The heading 
— perfectly cylindrical, would probably not require 
any lining. He then dealt at considerable length on the 
best type of pumping machinery, and concluded with the 
remark that, however great the difficulties, when circum- 
stances permitted and the spirit moved the various parties 
to provide the funds, the engineers would doubtless be 
found ready to enter with energy upon the task. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire Miners’ Association.—The annual report of 
this body has been issued this week. It is of a lengthy 
character and says that during the past year they ned 
seen some fruit, as the result of their labour, in the poli- 
tical, social, and economic world. Many hard battles 
had been fought and much feeling had been engendered 
in many localities. Asregards the association it has pro- 
ressed most wonderfully both in number and finances. 
he total worth of the association in 1890 was in property 
and cash 79,057l. 11s. 8d., and at the end of 1891, 
117,822. 6s. 9d. The number of financial members 
is 52,000. It asserts that the entry of unskilled 
labourers into mines miust be stopped, if they intend 
to make them comparatively safe and free from known 
dangers. The inspectors and managers did nothing to 
alter this state of things, yet the cry went forth that the 
one thing uppermost in the minds of managers was safety. 
Reference is made to the fact that 1000 persons polar 
lose their lifein the trade, 100,000 are injured, and at least 
100,000 to 150,000 are off work through causes produced 
in the pits. As to the ‘‘stop” week “it has proved all 
it was designed to accomplish,” namely, that no reduction 
in wages should be conceded within ‘the ranks of the 
federation. The report also refers to the Kight Hours 
Bill, victim, strike and lockout pay, and concludes by 
saying that last year Yorkshire had an increase of 4029 
persons employed underground. 


Glass Bottle Trade.—The employés at the Pheenix Glass 
Bottle Works, Mexborough, have withdrawn their notices, 
and a strike has thus been fortunately avoided, an amic- 
able understanding having been arrived at between 
Messrs. Barron and the workmen as to apprentices. 


_ Gas Contracts and Miners’ Wages.—More than ordinary 
interest is being taken in the question of contracts for 
gas coal, important tenders for which have to be sent in 

uring the next eight or nine days. Competition is sure 
to be keen, and it is believed that quotations will be 
lower than last year. This and the fact that the price of 
steam coal has been falling for a year, may have an im- 
portant bearing on the wages questionin the district. The 
attention. of the colliers is, however, centred on Dur- 
ham, and the announcement that the men there have 
offered to make a concession of 10 per cent., has had a 
very disquieting effect, the general belief being that a 
reduction of miners’ wages in the north is only the intro- 


duction of the thin end of the wedge and that it will be 
immediately followed by similar demands on the part of 
the colliery proprietors here. cata e the ‘‘ stop 

escriptions 


day” there is a plentiful supply of coal of all 
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in the local market and prices have a downward tendency 
both for house and engine descriptions. 


Engineering.—The heavy Government contracts on 
hand in Sheffield keep an exceedingly large number of 
mechanics in regular employment, and materially assist 
in steadying the trade, but taking the engineering de- 
partments generally they are short of work. Some fair 
orders are in hand at Leeds for traction engines and 
agricultural machinery, and those ——e on ore crush- 
ing machines have good lines on South African and Aus- 
stralian account. 


Iron and Steel.—In the pig iron market business is very 
stagnant, foundry irons only being purchased for imme- 
diate requirements ; and though prices are so low, specu- 
lative merchants do not appear inclined to invest. There 
appears a general belief that there is a fall impending in 
the price of fuel, and that this will bring iron still lower. 
Some good contracts have recently been secured in the 
district for —— pipes and mains, but the foundries 
as a rule are short of work, both in iron and steel. The 
continued artificially high value of hematite is causing 
much difficulty to steel masters, who are short of stocks, 
and some of > bed state that they will suspend operations 
rather than pay prevailing rates. For manufactured 
irons there is a slightly better call, some Australian orders 
having given considerable relief. Additional orders for 
highest qualities of crucible cast steel, adapted to tool and 
special purposes, have come in during the past week from 
the United States, and an improved trade is looked for 
in that direction, there being accompanying favours for 
superior files and edge tools. Orders for railway material 
continue to arrive both on home and export account, there 
being no reduction in the quotations given last week; 
the heavy steel trade would extend were the prices of 
material and fuel on a fair basis. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has exhibited a fairly 
good tone; the best descriptions have made 12s. 6d. to 
13s.; and secondary ditto lls. 6d. to 12s. per ton. 
Household coal has been in less active demand, but late 
rates have been supported; No. 3 Rhondda large has 
made 13s. per ton. Patent fuel and iron ore have shown 
little change. Both foundry and furnace coke have been 
in good demand at 23s. to 24s., and 20s. and 21s. per ton 
respectively. 


The ‘* Sybille.” Several weeks have elapsed since six of 
the furnaces of the cruiser Sybille a surface 
cracks when subjected to the hammer test after the con- 
tract trials off Plymouth. At present, however, the 
Lords of the Admiralty have come to no decision as to 
what is to be done, and the remaining eight furnaces 
have not been similarly tested. 


Cardiff Corporation Water Works.—A meeting of the 
Water Works Committee of the Cardiff Town Council 
was held on Friday. The engineer’s monthly report 
stated that the Cantreff reservoir was being proceeded 
with as rapidly as possible, and that the total expenditure 
during the past month had been 2610/. 12s. 3d. 

Est Usk Railway.—The whole of the land required for 
the East Usk Railway is expected to be acquired by June 
24. It is proposed to have a junction with the main line 
and a station near the Cross Hands. 


Southampton D cks.—The preamble of a Bill to authorise 
the sale of the Southampton Docks to the London and 
South-Western Railway Company has been proved. The 
price to ” paid by the railway company for the docks is 

’ ’ ” 

Public Works at Bristol.—The amount borrowed since 
1867 for various schemes of street improvement is 
574,959/., and the indebtedness remaining under this head 
is 251,6677. The sum borrowed in respect of the Avon 
intercepting sewers was 47,000/., and the indebtedness re- 
maining is 16,1007. In respect of the purchase and freeing 
of bridges, 64,500/. has been borrowed, and the balance 
now due is 49,2417. A sum of 68,000/. has been borrowed 
for parks, &c., and 62,279/. remains as the debt under this 
head. The baths at the Mayor’s Paddock and at Jacob’s 
Well involved a loan of 18,257/., of which 98471. is still 
due. A sum of 21,000/. was borrowed for the Totterdown 
bridge, and the present debt under this head is 18,2007. 


Lighting the Bristol Channel.—The Elder Brethren of 
the Trinity House have intimated to the Docks Committee 
of the Bristol Town Council that they propose to carr 
out plans for the better lighting of the Bristol Channel. 
There is to be a light on Black Nore Point, a new light- 
house will be erec on the Foreland, one of the Nash 
lights will be abolished, and another light vessel will be 
placed further eastward. 





CarBonic ANHYDRIDE REFRIGERATING MACHINE.— 
Messrs, Bryce, Junor, and White, of 22, Basinghall- 
street, E.C., managers of the North British and Hawke’s 
Bay Freezing Company, Limited, lately received advice 
from their Napier office that the new carbonic anhydride 
machine, supplied by Messrs. J. and E. Hall, Limited, 
of Dartford, has been successfully put to work. As this 
is the first machine of its kind sent to New Zealand its 
trial was awaited with the greatest interest by all those 
in the colony concerned in the meat-freezing business ; 
the result was so entirely satisfactory that Mr. Marcet, 
one of the managing directors of Messrs. J. and E. Hall, 
Limited, who had A pe out to superintend the erection of 
the plant, received on the — an order for a similar 
oe to be shipped with all despatch. Mr. Kinross 

— of Napier, is Messrs. Hall’s agent for New 
Zealan o 





MISCELLANEA. 
Ir is said that natural gas has been discovered at a 
depth of about 800 ft. in the district of Wels, Upper 
Austria. 


Mr. George Findlay, general manager of the London 
and North-Western Railway Company, has been knighted 
by Her Majesty. 

At Bromberg tenders were last week received for 
15,000 tons of rails. The Deutsche Schienenverbond 
offered to supply the rails at 112 marks at the works, 
whereas English offers were made at 122 marks delivered 
at a Baltic port. The latter offer is the cheaper of the 
two. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ending May 15 amounted, 
on 16,3374 miles, to 1,361,493/., and for the correspond- 
ing period of 1891, on 16,262 miles, to 1,475,567/., an in- 
crease of 75} miles, or 0.4 per cent., and a decrease of 
114,074/. or 8.3 per cent. 


The Sphincter Grip Armoured Hose Company, 
Limited, of 9, Moorfields, London, E.C., have — ased 
the Vulcan Iron Works at Northampton, where they 
intend to carry on their engineering business on a large 
scale. The specialities to be built at these works will | 
fire engines and pumping machinery of every descrip- 
tion. 

In the irrigation ditches in Colorado the usual practice 
is to make the side slopes 1 to 1 in common material, but 
sometimes in harder material the slope is as much as 4 to 
1, and in rock it is} to1. The outside slopes of embank- 
ments is usually 14 to 1. In a flat country where embank- 
ments are built both sides of the canal, the slopes may be 
as flat as 3 tol. 


The annual meeting of the Bathand West and Southern 
Counties Society will be held this year at Swansea, from 
Wednesday, June 1, and will extend over the following 
week. There will be a very extensive exhibit of imple- 
ments and machinery, all the leading makers being 
represented. The address of the secretary of the society 
from the present moment up to the close of the meet- 
ing, will be the Show Yard, Swansea, 


The Johannesburg Fire Brigade will shortly receive a 
modern equipment of fire appliances, including a power- 
ful brigade steam fire engine of an improved pattern, a 
40 ft. telescopic ‘‘ Curricle” fire escape, hand pumps, 
hose, and numerous other firemen’s tools, also quick- 
hitching harness to enable the brigade to turn out with 
their engine fully horsed at a few second’s notice. The 
whole of these appliances were supplied by Messrs. 
Shand, Mason, and Co., of London. ‘The foregoing im- 
provements are the outcome of the reorganisation of the 
fire-extinguishing arrangements decided upon after the 
recent serious fires. The fire engine, which was shipped 
at the latter end of last week, is the pioneer steam fire 
engine of the Transvaal. 


The annual general porting of the National Society for 
the Exemption of Machinery from Rating was heldon Mon- 
day at the Westminster Palace Hotel under the presidency 
of Sir William Houldsworth, M.P. The chairman, in 
moving the adoption of the report and accounts, said that 
the chief feature of the year’s working was the large con- 
ference in Manchester in January, at which the lines of 
the Bill in Parliament were settled. Mr. Blechl 
(Warrington) seconded the motion, which was carried. 
After the election of officers—Sir William Houldsworth, 
M.P., being re-elected president—special resolutions re- 
specting the Bill in Parliament and the question of the 
extension of the society’s scope and influence were 
considered. 


The Alvert Medal of the Society of Arts for the pre- 
sent year has been awarded to Mr. Thomas Alva Edison, 
in consideration of the distinguished services rendered by 
him to the progress of electric lighting, telegraphy, and 
the telephone. This medal was instituted in 1862 as a 
memorial of the Prince Consort, for eighteen years the 
president of the society, and is awarded annually for dis- 
tinguished merit in promoting arts, manufactures, or com- 
merce. It was first awarded in 1864 to Sir Rowland Hill, 
and amongst the distinguished men of science who 
have since received it, have been Faraday, Whitworth, 
Liebig, Lesseps, Bessemer, Siemens, Armstrong, 
Thompson, Joule, Hofmann, and Helmholtz. In 1887 it 
was presented to Her Majesty on the occasion of her 
jubilee. This is the second occasion on which it has been 
awarded to an American. In 1884 it was given to Cap- 
tain Eads in recognition principally of his great engineer- 
ing works at the mouth of the Mississippi. 

Colonel Hinton Rowan Helper, of New York, has re- 
ceived a very interesting letter from William F. Shunk, 
chief engineer of the Intercontinental Railway Commis- 
sion, who is now in charge of the work in Columbia. The 
object of the commission, we may remind our readers, is 
to make a location for a line of railway between North and 
South America. Mr. Shunk says: I have postponed 
writing until all doubtful territory should be passed. We 
are now in the Cauca Valley, with no serious obstacle 
between this camp and the Isthmus, and we have come 
here on rail ground. The Nudo de Cajas, near 
Ibarra ; the Alto de Boliche, in the vicinity of Tulcan ; 
the summit of Santa Sees eee by ourselves as the 
discoverers, on the flank of Galera south of Pasto; 
the broken region supposed to be impracticable, north of 
the city last named, including the thwart, chasmal 
valleys of the Rivers Juanambu and Mayo, divided by a 
formidable cordillera, where also we sought and found a 
new way; and the intricate topography to the southward 
of Popayan, which connects the Eastern and Western 
Andes, and forms the watershed for Pacific drainage on 





one hand, and Atlantic on the other; all have been 
traversed, you will be pleased to hear, with a careful 
survey which demonstrates the feasibility of the road from 
Quito hither at moderate cost. These four miles cover 
that portion of the Inter-Andine upland heretofore re- 
garded as the most difficult; by many, indeed, pro- 
nounced a wild tract of torrent streams, rocks, mountains, 
caiiyons, precipices, prohibitory of any thoroughfare 
better than a mule path. Our studies, therefore, may be 
taken to imply the feasibility of the intercontinental 
railway. 

In many out-of-the-way places it is necessary to 
manufacture — on the spot in order to avoid 
the very high rates charged by transportation companies 
for the carriage of petroleum. A paper recently read 
before the Denver Society of Civil Engineers by Mr. 
Thomas Withers, indicates some of the precautions to be 
adopted in such cases. His practice was to make the 
explosive in a cool stream near the rock excavation on 
which he was engaged. The nitric and sulphuric acids 
were first mixed and then pure glycerine added in a 
thin stream. The acid boils a sends off thick red 
vapours. If the glycerine is poured in too fast and the 
water in which the jar is placed is too warm, the mixture 
will blaze up with considerable noise, and if not stirred 
fast enough, the blaze may shoot up 3ft. or 4ft. The 
acids should be stirred with a glass rod until the action 
becomes less violent. Ten 3-gallon jars were used. 
Each was stirred in turn as the glycerine was added in 
small quantities to one jar after another, all of which, 
it should be noted, were surrounded by a stream of 
cold water. When all was » agen and as much glycerine 
had been added as the acids would take up the nitro- 
glycerine was found in the bottom of the jars as a heavy 
muky oily fluid. The acids were poured off and the ex- 
plosive washed with water in an old-fashioned dasher 
churn, until litmus paper failed to show an acid reac- 
tion. Great importance is attached to thorough wash- 
ing. When the churning was finished the nitro-glycerine 
was poured into a wooden bucket. It has then a milky 
appearance, which, however, soon disappears. If it 
grows yellowish the presence of free acid is indicated 
and more churning is required. If it gets orange-coloured 
it should be put into the churn with lime or soda. If it 
begins to look deep orange and cloudy it should be imme- 
diately exploded or poured out on the ground, where it 
will not be dangerous. In loading holes it was poured 
from the wooden bucket into a tin cup, with which the 
charging was done. 


The statement is sometimes made that owing to the 
homogeneity of steel, a bar of this metal with a surface 
crack or nick in one of its edges is liable to fail by the 
gradual spreading of the nick, and thus break under a very 
much smaller load than a sound bar. With iron it is con- 
tended this does not occur, as this metal has a fibrous struc- 
ture. Even the late Sir William Siemens supported this 
theory, and likened a bar of steel to one of india-rubber, 
which, as every one knows, is greatly weakened by a nick 
in one of its edges. Sir Benjamin Baker has, however, 
shown that this theory, at least so far as statical stress is 
concerned, is opposed to the facts, as he purposely made 
nicks in specimens of the mild steel used at the Forth 
Bridge, but found that the tensile strength of the whole 
was thus reduced by only about 1 ton per square inch of 
section. This settled the matter so far as statical stresses 
are concerned, and we now find in a recent number of 
Engineering News, an account of an experiment carried out 
by the Union Bridge Company in which a full-sized steel 
counter bar, with a screw-turned buckle connection, was 
tested under a heavy statical stress, and at the same time 
a weight weighing 1040 lb. was allowed to drop on it from 
various heights. The bar was first broken by ordinary 
statical strain and showed an ultimate breaking stress of 
66,800 lb. per square inch, with an elongation of 29.17 per 
cent.on12in. Thereduction of area at fracture was 52.4 
percent. The Sona of the broken parts was then placed 
in the machine and put under the following loads, whilst 
a weight, as already mentioned, was dropped on it from 
various heights at a distance of 5 ft. from the sleeve nut 
of the turn buckle as shown below : 

Stress in pounds 
per square inch 50,000 55,000 60,000 63,000 65,000 
ft. in. ft. in. ft.in. ft. in. ft, in. 
Height of fall ... 2 1 26 30 40 50 
The weight was then shifted so as to fall directly on the 
sleeve nut, and the test proceeded as follows : 
Stress on specimen in pounds per 

square inch aa ie . om aes a 68,800 

t. t. ft. 


Height of fall Pie <a oun ce 6 6 

It will be seen that under this severe trial the bar actually 
carried more than when originally tested statically, show- 
ing that the nicking of the bar by screwing had not appre- 
ciably weakened its power of resisting shocks. 





CataLocurs.—The Lowca Engineering Company, 
Limited, of Whitehaven, have issued a new cata- 
logue containing an illustrated description of the different 
varieties of locomotives and other specialities built by 
them. The engines illustrated comprise all the usual 
types of tank and tender engines, with full particulars as 
to principal dimensions, weights, and gauge of rails, 
In addition to these the firm manufacture a large variet 
of stationary engines and boilers, full particulars of whic 
are given in the catalogue, which also contains a number 
of useful rules and tables.—Mr. Conrad Knap, of 11, 
Queen Victoria-street, London, has also sent us a copy 
of his illustrated price list of Root’s improved water-tu 
boilers, which contains full and clear descriptions of the 
various types built by him. The catalogue is well printed 
on high class paper, which allows justice to be done to 
the printing of the numerous excellent engravings. 
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THE COLUMBIAN EXPOSITION. 
THE GOVERNMENT BUILDING. 

In our issue of last week we commenced the publi- 
cation of the drawings of the Government Building, 
giving a perspective view and a part plan. Con- 
tinuing the same subject, Figs. 3 to 8 are typical 
forms of the foundations adopted. It will be seen 
that they follow very closely the plan used for the 
other buildings, and are in fact on the regular Chicago 
system; but they are perhaps more solidly framed. 
Figs. 2 and 4 show the foundations for the external 
piers; they consist of a platform of 3-in. planks 5 ft. 
6 in. square, on which are placed three timbers 12 in. 
square ; then come two tiers of 8 in. by 12 in. and of 
10 in. by 10 in.; three timbers in each tier. Finally 
is another layer of three pieces 12 in. by 12 in. placed 
close together. The lengths of these various layers 
ane marked on the drawing. On the top of this series 
comes the main beams of timber 12 in. by 14in. These 
latter carry the floor joists 2 ft. apart, 3 in. by 14 in., 
and the flooring of 2-in. planking. As will be seen from 
Fig. 3, these foundations are sheathed with an apron 
of 2-in. timbers. Figs. 5, 6, and 7 are very similar 
foundations for the interior of the building ; all these 
figures show the base of the standards of the building. 
Fig. 8 is the type foundation for the outer columns, and 
is also protected on one side with continuous 2-in. 
planks. Fig. 9 is the foundation for the most im- 
portant parts of the structure, those carrying the 
columns for the dome. These foundations are ~ 49 
ported on 12-in. piles driven to the required depth, 
and spaced 3 ft. apart in each direction. Twelve-inch 
planks are laid flatways on the tops of these piles, and 
other 12-in. timbers are placed on them, and spiked to 
the piles as shown. Under the latter are placed close 
together a row of timbers 12 in. square, with three 
other timbers at each end, respectively 11 in., 14 in., 
and 6 in. deep. These inclose the steel beams that 
carry the weight of the column. There are two tiers 
of these beams, the lower one of a rolled section, with 
steel plates above and below, while the upper are 
built upon girders 20 in. in depth. The floor joists are 
laid as shown in the section. 


THE MEASUREMENT OF HIGH 
TEMPERATURES. 

Ar the last eee | meeting of the session 1891-92 of 
the Institution of Civil Engineers, held on Tuesday, 
May 24, Mr. Berkley, President, being in the chair, the 
paper read was on “The Measurement of High Tempera- 
tures,” by Professor W. C. Roberts-Austen, C.B., F.R.S. 

The author — out that there were many operations 
incidental to the work of the engineer involving the use 
of high temperatures, which should be accurately mea- 
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sured, because a difference of 20 deg. at_a ‘‘bright-red ” |paring the testimony afforded by an air thermometer 
heat might be of vital importance to the success of an|and by a thermo-junction as to the temperatures of 
operation. The object of the paper was toshow that such highly heated bodies. The melting points of gold 
measurements could be readily and accurately effected. (1045 deg. Cent.) and of palladium (1500 deg. Cent.) were 
It appeared that little was known as to the methods of measured by the aid of a thermo-junction, a spot of light 
measuring high temperatures until the time of a. | from a galvanometer with which the thermo-junction was 
wood (1781), and that a period of renewed activity in this | connected, traversing a scale 30 ft. long. Electric pyro- 
line of investigation began with the work of the late | meters were, however, in the author’s opinion, too costly, 
Sir W. Siemens in 1861. The author did not attempt and were not sufficiently simple for daily use in works, 
to give the history of pyrometric methods, but from all | and it was fortunate, therefore, that a less complicated 
the various appliances which] had been devised a few | instrument of sufficient accuracy had also been furnished 
modern ones were selected, the use of which was justified | by Le Chatelier, who had thereby increased the debt due 
by experiment. These depended on the measurement of | to him by the scientific and industrial world. His new 
heat («) by the aid of electricity, or (b) by optical methods. | optical pyrometer, based upon the photometer of Cornu, 
Siemens, and more recently Callendar, had shown that | was described at length, and a series of measurements of 
very trustworthy results might be obtained by amon ne | high temperatures made by its aid in the furnaces of the 
the increased resistance of a platinum wire, due to heating | Royal Mint and in various metallurgical works in this 
it, as a measure of the temperature to which the wire was | country and on the Continent, were given. The author 
raised. On the other hand, Professor H. Le Chatelier | then dealt with the question of pyrometry from the point 
had perfected the use of thermo-junctions, the electrical | of view of the special needs of the engineer, and the paper 
equi — rf wales was yr panel ek, a0 Sates: comentes with an appeal to practical men to do all in 
surement of the difference of potenti ereby u their power to fos ienti igation. 

affcrded a means of ascertaining the poten Mg to which ai ee 
the junction was subjected. e author then described at | 
length his method of rendering the indications of the Le | 








Chatelier themo-junction self recording, and he proceeded, SovuTH AUSTRALIA.—The estimated lati f South 
to show what degree of confidence might be placed in| Australia at the commencement of his par was 320,723, 





the measurement of high temperatures, incidentally com- | This total did not include aboriginals, 
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On the present page we illustrate an ingenious form 
of crane which has been designed by Mr. J. H. Morgan, 
of 57, Princes Dock, Liverpool, for the purpose of deal- 
ing with the many different descriptions of goods which 








| there is tension on the opening and closing chain the 
| sheave is pulled to a position which keeps the grab 
| shut. If it be now required to open the grab this can 
| be done by either lengthening the chain or lessening 
| the distance it has to cover in reaching from the 
| barrel to the sheave. The former alternative is not 
possible in the present case, as both chains are wound 
on one barrel ; but the latter method is encompassed 
by an ingenious device. By reference to Fig. 2 it will 
p =|be seen that the smaller opening and closing chain 
pulley has been lowered and in this way the distance 
traversed by the opening and closing chain is lessened. 
The manner in which the pulley is lowered will be evi- 
j dent from the illustration. In Fig. 1 the smaller 
ulley is at the high position and the piston of the 
| long upper cylinder, which works the opening and 
| closing mechanism, is at the bottom of its stroke. If 
steam be now admitted below the piston the bell-crank 
|lever arrangement, to which the small pulley is 
| attached, will be caused to turn, and this will lower the 
| puney, as shown in Fig. 2. The weight of the centre 

-_ of the grab is greater than that of the leaves, and 
| or this reason the latter upen automatically. In order 
to close the grab steam is admitted above the top cylin- 
over the small wheel. The latter is attached to the der and this tightens up the chain. The form of grab we 
end of a movable frame, which is actuated by means illustrate is that originally adopted, and is one which 

















| of the long cylinder shown in section. The method | has done much good work in the Mersey Docks and 


of operating is as follows: When the grab is|elsewhere. Mr. Morgan has, however, lately devised 


are handled in the Liverpool Docks, Mr. Morgan being | closed, as shown in Fig. 1, there is a tension on the |a new form in which the eccentric sheave has been 


one of the engineer officers of the Mersey Dock an 

Harbour Board. This form of crane was, we believe, 
originally designed by Mr. Morgan for dredging pur- 
poses, and has done excellent work in removing the 
deposit that always accumulates so largely in all 
docks. By reference to our principal illustration, 
Fig. 1, the action will be clearly seen. The grab is 
suspended by a chain, and there is a second chain for 
opening and closing the parts. Both these chains are 
wound on one barrel, worked by the steam engine, in 
the present case, asshown. The lifting chain runs on 
the large wheel at the end of the jib, and simply 
takes the load. The opening and closing ehain runs 





| partial revolution also, 
ranged that they turn towards each other. When | in this meth 


opening and closing chain, and, as this chain is wound | replaced by a couple of bent levers projecting above 
or unwound on the barrel at the same rate as the lift- | the grab and rigidly attached to the cross-shaft, which 


‘ing chain, the tension is always maintained so long as | actuates the leaves in opening and closing. This gives 


the operator keeps the mechanism in the closed posi- | a far more powerful grip to the grab on account of the 
tion, no matter whether the grab is being raised or | greater leverage afforded by the arms over the sheave. 
lowered, or whether it be at rest. The reason for! Both arms are actuated by one chain, a space being 
this is that the end of opening and closing chain is| provided at the end for the purpose. Probably this 
attached toa sheave or disc, as shown. This sheave | latter arrangement will supersede the former in most 
is keyed to a shaft to which are rigidly attached the |situations. If required, the opening and closing 
two leaves of the grab. It will be seen, therefore, that cylinder may be laced at the jib head, so as to act 
by turning the sheave the leaves are caused to make a | directly on to the bell-crank lever. 

the mechanism being so ar- It will be apparent that there are many advantages 
of working. The grab can be made to 
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take hold or let goin any position. In dredging outa 
dock the grab will oceasionally get hold of an old 
mooring chain or other fixed object. Sometimes, with 
an ordinary grab, it will keep hold and cause great 
trouble and delay before it can be detached. Here the 
natural position of the bucket is open, and it can 
always be released immediately. The arrangement 
is such that in closing to take up the load, the bucket 
is not lifted off the bottom, the actien being to drive 
the leaves into the mud or other material itis working 
in. We are informed that a bucket made on this 
principle to hold 4 tons would weigh about 25 ewt., 
and would cost about half the price of an ordinary 
bucket, which if made to hold 4 tons, would weigh 
from 2 to 3tons. Acting onthe principle of lengthen- 
ing and shortening a rope—or rather increasing and 
lessening the distance it has to cover—in the way de- 
scribed, Mr. Morgan has devised for his crane a large 
number of appliances for handling goods of all descrip- 
tions. In Fig. 4 weshowa railway truck suspended and 
tilted to shoot out its contents. Until the bell-crank 
lever is put in action bothends will be atanequal height. 
Fig. 5 is a coal bucket with opening bottom. The 
mode of action will be apparent from the foregoing 
explanation. A clutch has been devised especially for 
handling cotton bales, another for picking up sacks of 
grain, a third for tea chests, whilst there are special 
gears for blocks of stone, timber, pig iron, and many 
other standard articles, of which large quantities are 
handled in the Liverpool Docks. In all these cases 
the troublesome and tedious process of slinging is not 
required. 








INDUSTRIAL NOTES. 

THE memorandum by the Labour Correspondent to 
the Board of Trade states that there has been an 
increase in the number of strikes during the past 
month, and that, consequently, the labour market 
still remains in a somewhat disturbed condition. A 
few of the disputes of long standing had been arranged, 
with the result that large numbers of men have re- 
turned to work, so that there appears to be a slight 
improvement in the condition of some of the skilled 
trades dealt with in the report, This was notably 
the case in the engineering trades, which had benefited 
largely by the settlement of the unfortunate dispute 
on the north-east coast, after a strike of thirteen weeks’ 
duration. Considerable numbers have not yet, how- 
ever, been able to find employment in those {districts 
owing to the prolonged stoppage, and to the Durham 
strike, the latter serine 4 disorganising local in- 
dustries. Mr. Burnett speaks of the disastrous con- 
sequences of the strike of the Durham miners, not 
only _— the soning industry itself, but upon all 
the industries dependent upon the county for their 
supplies of coal and coke for industrial purposes. 
The total number of new strikes in the month was 65, 
or 26 more than in the previous month. The number 
of persons directly affected by these disputes may be 
estimated at from 60,009 to 70,000, a large proportion 
of which were concerned in the lockout in Lancashire, 
now happily at an end. Disputes in the building 
trades have been numerous, most of them being for 
advances in wages, or a decrease in the hours of 
labour, or both. In most other trades the strikes were 
in resisting reductions in wages for the most part. 
Of the total membership of the 19 trade unions re- 
porting, 13,856 out of 255,114 were out of work, or 5.4 
per cent. of the total; last month the percentage was 
5.7 per cent. The returns indicate a distinct falling 
off in trade in the engineering and cognate industries. 





The condition of the engineering industries in Lan- 
cashire manifests no appreciable change, generally 
speaking. Some local establishments engaged upon 
special work are kept well me and the boiler 
shops appear to have work in hand sufficient to last 
for some time. But the complaint is that the weight 
of new work is iusufficient to replace the contracts 
running out, and there appears to be little prospect of 
any great change in this respect. Marine engineering 
and shipbuilding on the Mersey indicate no sensible 
improvement over recent reports, the outlook being 
far from encouraging. The iron trade indicates no 
favourable change either as regards raw material or 
finished iron. In the steel trade there is, however, a 
decided improvement, but to what extent is not yet 
quite clear. There are more inquiries for steel boiler 
plates, with an upward tendency in prices, and billets 
are firm at recent rates. There is a notable absence 
of labour disputes in the whole of the engineering and 
cognate trades, and the settlement of the cotton 
spinners’ strike and lockout has had a beneficial effect. 
In the building trades there is activity. 





The condition of trade in the Sheffield and Rother- 
ham district has been and is affected by the Durham 
strike, especially in the output of Bessemer steel. It 
was thought that the difficulty had been got over by 
the use of other fuel, but the attempt has not appa- 
rently succeeded to the extent anticipated. The pro- 
duction of steel from hematites has also been inter- 





fered with from the same cause, the output being 
reduced to the smallest dimensions. Naturally prices 
have been uncertain and quotations higher than they 
were. There appears to be a fair amount of rail- 
way work still on hand in most departments. The 
armour-plate works are still employed on the heavier 
portion of the work connected with the Admiralty 
programme, but the contracts are nearing com- 
pletion in most cases. The silver and electro-plate 
trades are busy in prospect of Whitsuntide demands, 
but the cutlery trades are dull, with little prospect of 
immediate improvement. There are no labour dis- 
putes of any moment in the district, nor have the 
oa ig of impending reductions in wages been re- 
vived. 





The election of Mr. John Anderson as secretary to 
the Amalgamated Society of Engineers was celebrated 
by a dinner at the Bridge House Hotel on Saturday 
night last. After complimentary speeches Mr. An- 
derson responded ; in doing so he said that the cost of 
the recent strike on the north-east coast was 25,000/., 
and not 60,000/., as had been stated in the press. The 
total number of members of the society was 71,221. 
With reference to legislation, Mr. Anderson said : 
‘They wanted no Parliamentary interference with 
the hours of labour, but were quite capable of settling 
their own affairs in their own way.” Some of the 
recent difficulties of the Engineers’ Society have been 
caused by the deaths of their general and assistant 
secretaries, there being no responsible official to 
give real guidance during the elections. With the 
return of Mr. Anderson the society will adhere to 
its old line of policy, a policy which has made it the 
greatest union in the world. 


The ‘‘ Condition of Cleveland” has been exercising 
the pens of several ‘‘ press commissioners,” or special 
correspondents, of late, and all agree in describing it 
as most deplorable. It is long since an industrial 
district has been so famine-stricken, and that too by 
causes which were preventible, but over which the 
sufferers had nocontrol, These wordsare not intended 
to impute intentional evil to the Durham miners in 
theirstruggle. They had to consider their own wages 
claims and future earnings. But they are blamed 
very considerably on matters of policy, because most 
men in the locality affected regarded the reductions, 
or some substantial reductions, as inevitable. But the 
outside effects of that struggle have been deplorable 
to tens of thousands of families, and ruinous to 
thousands of homes. To show how widespread the 
distress is, it is estimated that there are in the dis- 
tricts affected by the strike, in Durham, Cumberland, 
and Yorkshire, 100,000 persons in a state of semi- 
starvation, of these 50,000 are in the Cleveland dis- 
tricts, consisting of iron and steel workers, ironstone 
miners, quarrymen, and other industries affected ; in 
Durham 40,000, and in Cumberland 10,000, most of 
whom are dependent upon charity and poor law relief 
for whatever food they get. This. is in addition to 
about 80,000 concerned in the strike, of all grades and 
classes. The nearest approach to such an industrial 
disaster was the cotton famine in Lancashire some 
thirty years ago. Some efforts have been made to 
provide bread for the men on strike by the other 
mining districts of the country, but the results are 
altogether inadequate. The Lord Mayor of London, 
and the mayors of the several municipal towns, are 
appealing for funds for those sufferers through the 
strike who are not parties to the dispute. There is 
just one gleam of sunshine in connection with the 
state of affairs in Cleveland, namely, that with the 
end of the Durham strike will come a renewal of in- 
dustrial activity in the district. Some of those con- 
nected with the district, and best able to give an 
opinion on the subject, state that there is a good deal 
of work in reserve, and that though it will take some 
time to re-start the furnaces and works, they will 
resume their wonted activity in a short time. 

The negotiations between the Cumberland coal- 
owners and the representatives of the miners, with the 
view of forming a labour commission to deal with and 
settle the pending dispute as to wages, terminated 
without effecting a settlement, or a basis of settlement. 
The matter will now rest to a considerable extent with 
the Federation of Miners ; if the federation agree to 
support the men in their struggle, then the strike will 
continue ; if they fail in this, the men will be starved 
into submission. The men had resisted the 10 per 
cent. reduction in wages, in accordance with the 
decision of the federation. 


Owing to the continued difficulty about fuel, and its 
high price and scarcity in the Hartlepools, together 
with difficulty in obtaining the necessary supplies of 
steel, the works of Messrs. Irvine, shipbuilders of 
West Hartlepool, were stopped near the close of last 
week, some 300 men being thus deprived of employ- 
ment. A great deal of shipping is still laid up in the 
various north-eastern ports, and there appears to be 
but little hope of its being loaded and despatched in 
sufficient numbers to greatly reduce the idle tonnage at 





the present moment, or in the very near future. Nor 
can it be said that the gravity of the situation is much 
changed as regards the seamen’s wages on the Tyre, 
the Tees, and the Wear. 

‘he Cardiff Shipowners’ Association have deter- 
mined to reduce the wages of the able seamen to 4l., 
and firemen to 4/. 5s. on monthly boats, and to 30s. 
per week on weekly boats. A copy of the resolution 
arrived at was sent to the shipowners of other ports in 
the United Kingdom. Similar action had been taken 
at Hull, from whence, it is said, the resolution origi- 
nated, andat Sunderland. It wasstated at the Cardiff 
meeting that over 600 vessels were laid up in the 
several ports of the United Kingdom, and that from 
10,000 to 12,000 seamen were unemployed ; and it was 
further stated that the proposed reduction in the rates 
of pay would enable shipowners to work the steamers 
again, even if at little profit. 





One more great labour difficulty has been removed 
out of the way by the settlement of the dispute in the 
sing | trades, whereby some 20,000 persons had 

een thrown out of work by the strike and lockout in 
North Staffordshire. The lockout had extended toa 
fortnight only, but fears were entertained that a lorg 
struggle would take place in the district. The men 
resumed work on Monday last, to the great relief of all 
concerned. 





The Labour Commission have been taking some 
evidence as regards the disputes on the Tyne between 
the ge and the joiners, as to the particular 
worked claimed by the two associations respectively 
representing the men. Mr. Chandler, the secretary of 
the Amalgamated Carpenters and Joiners, and Mr. 
Wilkie, secretary of the Associated Shipwrights, and 
others, were witnesses. Arbitration was recommended 
asa means of avoiding disputes between one society 
and another, as regards the division of work. The 
witnesses favoured an eight-hours day, but doubted 
as to legislative enactment for securing that object. 
The idea of municipalising the Government and other 
dockyards was not favourably received. 





The great May-day demonstration in London, in 
favour of the eight-hours day for all trades by legisla- 
tive enactment, has gone off with a fizzle. On the day 
after the demonstration a number of men formed them- 
selves into an unofficial deputation to catechise 
members of Parliament on the subject ; a few were 
brought together in haste to listen to speeches. Then 
followed correspondence with a view to an authorised 
and formal deputation. After some delay the whole 
matter is left to the censtituencies of the several 
members to deal with the subject and their represen- 
tatives as they think fit. There has been a good deal 
of finessing over the matter, neither side asa whole 
wishing to commit themselves to a declared opinion. 
The negotiations have consequently fallen through. 





The Bill introduced by Mr. E. Spencer, Sir Albert 
Rollitt, and Sir Joseph Pease for the creation of a 
Department of Labour, is one of the most curious mea- 
sures ever submitted to Parliament. It is supposed to 
be intended for the benefit of labour, but its provisions 
are of such a character as to operate wholly to its dis- 
advantage. It is paternal in its nature, which per- 
haps means the same thing as socialistic to the 
honourable gentlemen promoting the Bill. It proposes 
to establish a Council of State, consisting of the Lord 
President of the Council, the principal Secretaries of 
State, the Commissioner of the Treasury, the Chan- 
cellor of the Exchequer, the Chancellor of the Duchy 
of Lancaster, and the Secretary for Scotland, together 
with such other personsas Parliament may think fit to 
appoint. It is proposed to hand over to this depart- 
ment the regulation of mines, of factories and work- 
shops, trade unions, friendly societies, co-operative 
societies, and other bodies now under the Registrar of 
Friendly Societies, and to create a National Board of 
Arbitration under the control of the Department of 
Labour thus created, to whom also would be relegated 
the Labour Bureau, now under the Board of Trade. A 
more clumsy proposal could not have been devised. It is 
notorious that Government by commission is lacking in 
responsibility to even a much greater extert than boards 
of directors in public companies. The late Mr. Toulmin 
Smith used to declare that Commissions were ‘‘ illegal 
and pernicious.” A minister of labour might be ex- 
tremely useful, but a Council of State to manage and 
regulate labour would carry us back six or seven cen- 
turies, and possibly revive the old method of decrees, 
in lieu of Acts of Parliament. If it be desired to shackle 
labour, to bind it hand and foot, to regulate it in 
minute particulars, and fix its rates of wages and hours 
of work, let it be done boldly by statute, so that all 
employers and workmen and the general public shall 
see what it means, but to introduce a departmental 
scheme, involving Provisional Order Bills and elaborate 
codes of regulation, none of which ever get considera- 
tion in Parliament, and which are seldom seen until 
they are in force, would make confusion worse con- 
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founded, would produce industrial anarchy, and pro- 
bably ruin half the trades of the country. 

The discussions at the London County Council, and 
in the press, and the questions put from time to time 
in the House of Commons, with respect to a schedule 
of wages and prices, would seem to show that there is 
some misunderstanding on the subject, especially on 
the part of those who oppose the introduction of such 
schedules. By some they are thought to be an innova- 
tion. This is notthe case. The practice is well known, 
it has been followed for centuries, in one form or 
another, particularly in connection with public institu- 
tions. At Greenwich Hospital we are able to get the 
rates of wages, hours of labour, and the prices of 
material and provisions over a long series of years. It 
is also the practice at the Universities, at the Inns of 
Court, in connection with some hospitals, and some of 
the City companies. Besides, a well-known example 
can be cited in the case of the builders’ price-books, 
some of which appeared nearly a century ago, if not 
earlier. Here is a singular quotation from Elsam’s 
‘* Practical Builders’ Perpetual Price-Book,” dated 1825. 
‘‘ Carpenter or joiner, in London and its environs, 
per day 6s. 6d. This charge is made under the im- 
pression of a journeyman’s wages being 5s. 6d. per 
day, which, in our opinion, ought never to be less 
in the metropolis, to men who are meritorious, 
sober, industrious, and well conducted.” This work 
was the product of an “architect and surveyor, 
assisted by the most eminent professors in the art of 
building.” In that work every branch of the building 
trade is dealt with in minute detail ; the wages of each 
worker is scheduled by the day and the hour, the 
prices of all kinds of work, and of the materials 
separately, and all other matters pertaining to build- 
ing and construction. Later works are well known. 


The tendency throughout the county of Durham 
during the last fortnight has been towards a settle- 
ment in some form of the unfortunate dispute between 
the mineowners and the miners. Naturally the men 
do not like to acknowledge that they are beaten, after 
so gallant a struggle to resist the reductions in wages. 
But gradually it has dawned upon them that further 
resistance was useless, and that their only hope was in 
some compromise, which might lessen the effects of the 
blow, or minimise the results of the defeat. It will be 
remembered that the strike could have been averted at 
the outset by the acceptance of 74 per cent. reduction, 
or of 5 per cent. then and another 5 per cent. at a future 
time to be agreed upon. The refusal to accept those 
terms, or even to allow the Federation Board, represent- 
ing the four county associations of the men, to negotiate 
other terms if possible, or agree to those offered if 
not possible, led to the demand for 134 per cent. reduc- 
tion. After a strike of two months’ duration the men 
authorised the Board to accept74 per cent. reduction. To 
this the mineowners would not agree. The men, on the 
other hand, refused to assent to any settlement on the 
basis of 13} per cent. reduction Further efforts were 
subsequently made to try and effect a settlement on the 
basis of an immediate reduction of 10 per cent. There 
was, also, a+ the close of last week, an effort made to 
effect an arrangement with the non-associated collieries 
to resume work at a reduction of 74 per cent., provided 
that all the men were reinstated in their former 
positions, But the condition of the mines, after more 
than two months of enforced idleness, does not admit 
of a full resuniption of work so as to enable the owners 
to reinstate all the men, even if they agreed to the 
condition. This is the most unfortunate incident in 
connection with the strike, that the workings of the 
pits have been seriously injured in many instances. 
Further disturbances have also been reported at 
Monkwearmouthand Ryhope collieries, to make matters 
worse. The condition of the men and their families is 
sad inthe extreme. They have lost about two millions 
sterling in wages, have received very little in strike 
pay, and privation is most acute. 

The more energetic spirits among the sympathisers 
with the National Federation of Miners in the South 
Wales and Monmouthshire coalfields districts are 
again endeavouring to disturb the relations that exist 
as regards the sliding scale. Efforts are being made 
to terminate the scale at the earliest opportunity com- 
patible with the formal notices which are necessary in 
that connection. The policy pursued is hardly likely 
to succeed, but the constant turmoil caused by these 
agitations unsettle the men, irritate the employers, and 
weaken the unions of the men. The sliding scale 
methods of regulation may not be perfect ; oy may 
in some instances hamper the men’s action ; but in 
practice they have been found to be the most useful, 
just, and cheap expedients for regulating the rates of 
wages according to the basis of prices which have 
been devised. In the iron and steel trades they have 
worked admirably for many years, and even the coal 
industries of Wales have reason to be thankful that 
under them they have escaped some of the recent dis- 
turbances in connection with our coal supplies. 

The dispute as to wages in the Forest of Dzan 








remains in statu quo. No further effort has been 
made by the coalowners to enforce the reduction, in 
view of the action of the men in demanding that all 
the districts connected with the federation shall cease 
work. Possibly the future of the issue will depend 
largely upon the result of the struggle in Durham and 
Cumberland, the latter being part of the National 
Federation together with the Forest of Dean. 

The weekly play-day of the miners is giving a good 
deal of trouble in some districts. In one a number of 
men have been fined 5s. each for leaving their work, 
the Court regarding it as a breach of contract. The 
case is, however, to be appealed against. In other 
districts the men have not finally decided whether the 

lay-day shall be waaay Thursday, or Saturday. 
‘ some districts they have an enforced holiday 
through the slackness of work. In Fifeshire and 
some other Scotch mining districts another reduction 
of 74 per cent. is being demanded by the coalowners, 
the postponement of which they could not assent to, 





ECONOMISER EXPLOSION AT BLACK- 
BURN 


On Tuesday, Wednesday, and Thursday, May 3, 4, and 
5, a formal investigation under the Boiler Explosions 
Act was conducted at the Town Hall, Blackburn, by the 
Board of Trade Commissioners, Mr. Howard Smith and 
Mr. J. H. Hallett, with regard to an explosion of a feed 
water heater, commonly known as an ‘‘economiser,” 
which occurred on March 25 at Bridgewater Mill, Black- 
burn, owned by Messrs. D. and W. Taylor, cotton manu- 
facturers. Mr. Gough appeared for the Board of Trade, 
Mr. Wilding, solicitor, for Messrs, Taylor, and Mr. 
Riley, solicitor, for the widow of the fireman Edward 
Barton, who was killed by the explosion. 

In opening the proceedings Mr. Gough stated that the 
economiser in question consisted of a series of tubes 
placed in the main flue leading from the boilers. A por- 
tion formed of 96 tubes, in rows of six each, connected 
by top and bottom boxes, was constructed by Messrs. 

reen in 1874, three years before Messrs. Taylor bought 
the mill. The vertical tubes were about 44 in. in dia- 
meter, and 3 in. thick, made of selected brands of cast 
iron. Thetop and bottom boxes were of similar material 
dae thick. Each section, when complete, was tested by 

draulic pressure to about 350 lb. In November, 1881, 

essrs. Taylor decided to enlarge the economiser. This 
was done . Messrs. Green, and 96 tubes of similar 
material, and put together in the same manner as the 
older portion, were added, thus making the economiser 
consist of 192 pipes. The older portion was taken down, 
cleaned, and re-erected, but no examination was made. 
The tubes were about 10 ft. 2 in. high, and pitched 7} in. 
apart. The width of the brickwork flue in which the 
economiser was built was about 5 ft. 5 in., and the 
space between the tubes and the brick walls, allowed 
for cleaning and examination, was small. The feed 
was pumped in at the lower part of the economiser, 
and, passing through the tubes to the two boilers, 
was heated to 260 deg. Fahr. The mountings consisted 
of a blow-out tap, an inlet pipe, an outlet pipe, a non- 
return valve, and a set of mechanical scrapers. There 
was also a safety valve, 2 in. in diameter, loaded by lever 
and weight. If the weight were placed at the end of the 
lever the load would be 2121b. Further, there was a 
thermometer used for the purpose of ascertaining the 
temperature of the feed water, and an escape valve on 
the feed pipe leading from the boilers. The boilers, fed 
by the economiser, were worked at 80 lb. pressure. No 
instructions appeared to have been given by Messrs. 
Taylor for the economiser to be overhauled and tested 
from time to time. Some tubes occasionally burst and 
had been replaced, but no report thereof was made to the 
Board of Trade, although it was clear that such cases 
were explosions within the meaning of the Act. 

The boilers, but not the economiser, were guaranteed 
by the Manchester Steam Users’ Association, and were 
thoroughly examined annually, and it appeared to have 
been the custom of the inspector, when making these 
exaininations, to test the safety valve on the economiser 
to see that it was in working order. Mr. Rimmer, 
Messrs. Taylor’s engineer, had charge of the engines and 
machinery and frequently examined the economiser, and 
he would tell the Commissioners that he had renewed 
twelve or thirteen tubes within the last three years, but 
no effort had been made to ascertain the cause of the 
tubes giving way. About eight months before the explo- 
sion the fireman Barton left the blow-out tap open by 
roistake and all the water ran out of the economiser. The 
tubes doubtless became overheated, but whether this con- 
tributed to the explosion the Court would consider. 
Some few months ago one of the tubes burst and was 
replaced. A man named Whalley saw the burst tube 
and would give evidence to the fact that it was 
only the thickness of a sixpence or shilling. Barton 
appeared to have told Whalley and others that he was 
frightened to go to his work for fear the economiser 
should burst, but Mr. Rimmer and another engineer in 
Messrs. Taylor’s employ would give evidence tiiat no 
such complaint had ever been made tothem. The eco- 
nomiser appeared to have worked well and the safety 
valve was last seen to lift about a week before the explo- 
sion. At 6 o’clock on the morning of Friday, March 25, 
the main feed valves were open, the water in the boilers 
was at the usual height, and the feed pumps were work- 
ing. At 6.45 the economiser exploded, the fireman 
Barton was so severely scalded that he subsequently died, 
and another man was injured. The economiser was 
wrecked, the tubes being scattered in all directions and 








the wall of the mechanics’ shop blown down. One of the 
firm arrived at the mill about two hours after, and at 
once gave orders for the remainder of the economiser to 
be broken up in order that it might be more readily re- 
moved and work resumed. A coroner’s inquest concern- 
ing Barton’s death was held, and a verdict of “ accidental 
death” returned. 

Mr. Parker, manager of the engineering department of 
Messrs. E. Green and Sons, Limited, Manchester, gave 
corroborative evidence respecting construction and 
dimensions. When the new portion of the economiser 
was added the old part was taken down, cleaned, and 
re-erected. There was no record of any official examina- 
tion, but it would no doubt be examined casually. No 
test was made of economiser except by feeding the boilers 
through it to see that all was tight. The safety valve was 
loaded to 120 Ib. on the inch. 

Questioned by Mr. Gough as to how long an economiser 
would last, witness said he had known many last twenty 
years, while others had to be condemned in twelve or 
fifteen years. The pipes generally corroded on the out- 
side, though some waters formed an oxidising process 
inside, in which case there was no possibility of detect- 
ing the corrosion unless by breaking up the pipes, which 
was a severe test. He thought economisers were, as a 
rule, submitted to periodical inspection. Formerly there 
was difficulty in examining on account of the small space 
allowed in the flues. 

By Mr. Howard Smith: His firm did not test econo- 
misers by hydraulic pressure unless suspicious of some- 
thing being wrong. It was not an uncommon occurrence 
for tubes to burst when getting old, but he had not 
investigated the cause. He had seen some of the tubes 
from the exploded economiser, but had no idea as to the 
cause of the explosion. 

By Mr. Hallett: The condensation of the gases pro- 
duced corrosion on the outside of tubes. Wrought iron 
would corrode very much quicker than cast iron. 

By Mr. Wilding: He could not say whether the ex- 
plosion occurred in the old or in the new portion. 

. Taylor, outdoor foreman in the employ of Messrs. 
Green, deposed to having erected the newer portion of 
the economiser. He did not then see any signs of corrosion 
in the old tubes. Tubes burst at various ages, say from 
ten to twelve —_ according to the water used, and the 
cause of their bursting, so far as he knew, was deterioration 
of the metal. 

Mr. William Taylor, one of the owners of the mill, said 
that when he ordered the new part of the economiser in 
1881 he told his engineer to see that the old tubes were in 
order, and also instructed Messrs. Green to replace any- 
thing that was wrong. He arranged for the guarantee 
of the boilers with the Steam Users’ Association but did 
not think it included the economiser. He had received 
no complaints of ans being out of order from Barton 
or any one else, and had he known of defects he would 
have had them rectified. 

Mr. John Taylor, another of the owners, deposed to 
having charge of the mills, boilers, and machinery. His 
men cleaned and examined the economiser from time to 
time. When the new portion was put up Messrs. Green 
were told to examine the old portion, and this they did at 
intervals for three or four years, but subsequently his own 
men made the examinations. Some tubes had burst 
during the last three years, but he could not say what was 
the cause. Sometimes they were thin, but one gave way 
although of full thickness. He did not have the econo- 
miser examined when these failures occurred. The boilers 
were guaranteed by the Manchester Association, and he 
was under the impression that the guarantee covered the 
economiser. He did not remember receiving in 1885 a 
circular from the Association calling attention to the 
necessity for the periodical inspection of economisers. He 
had not informed the Board of Trade when the various 
tubes burst, as he did not know that the Act required 
him todoso. He thought the tubes in the new part had 
failed in the first instance in the centre, and then that 
they had lifted each way, but he could not say definitely. 
About a dozen were blown away and broken, but he bad 
not satisfied himself as to the cause. 

By Mr. Riley: The Association were paid a certain 
rate for examining the boilers, but not for the economiser. 
The inspectors had at their visits merely reported on the 
safety valve, and had not examined the whole economiser. 
He thought his firm had applied for compensation, but he 
knew very little about it. 

By Mr. Howard Smith : He first thought the guarantee 
for the boilers covered the economiser when he read the 
conditions after the explosion. The boilers had been 
under the Association fifteen years, and though the 
economiser had never been examined he still thought it 
was included in the guarantee, and the fact of noexamina- 
tion having been made never occurred to him. 

Robert Rimmer, engineer in Messrs. Taylor’s employ, 
said he examined the economiser at every convenient 
opportunity. The tubes which burst prior to the explo- 
sion had done so in various ways, sometimes in a longi- 
tudinal and sometinies in a zigzag direction. He thought 
the economiser was in good condition. The safety valve 
was loaded to 120 lb. by calculation. His opinion was 
that the tubes must have been empty and red hot. He 
would not say that the feed had been neglected, for the 
deficiency of water might be due to the pump refusing to 
act, or to some foreign matter or dirt getting under the 
escape valve, and al rE the water to pass away. He 
thought the top part of the tubes had been overheated, 
but it was the lower part that gave way. 

Portions of the exploded tubes were laid before the 
Commissioners, and witness being appealed to, confessed 
thas he could not see any “— of overheating thereon. 

By Mr. Gough: If the tubes had been overheated, he 
should have expected to find a blue colour upon them 
and the scale cracked off. Some of the tubes were hot 
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after the explosion, but he could not say what that heat 
would be. Etat 

Mr. Howard Smith at this point expressed dissatisfac- 
tion with the manner in which the witness was now 
giving his evidence, and asked him no further questions. 

Some other evidence, which we need not here reproduce, 
was given, after which Mr. Frederick A. wick, 
assistant engineer to the Manchester Steam Users’ 
Association, stated that he had carefully examined the 
exploded economiser, and had found no signs of over- 
heating but many signs of external corrosion, He pro- 
duced pieces of the tubes for the inspection of the Com- 
missioners, and which were considerably reduced in thick- 
ness. The corrosion was principally at the bottom of the 
tubes and gradually died away about 18 in. or 2 ft. up- 
wards. He generally found economiser tubes to corrode 
in that manner, since cold water condensed the gases in 
the ues so that the tubes were frequently covered with 
little beads, the result of that condensation. Soot de- 
posited on the tubes would have no material effect as the 
upper portions where the water was hotter, and the con- 
densation not so great, were not attacked by corrosion. 
He considered the economiser was worn out. 

By Mr. Wilding: Tubes often failed in ordinary work. 
heck cones were not serious but they gave a very clear 
indication of the general condition of the economiser. 
The inspectors of the Association when examining econo- 
misers had the caps off, and examined the inside of the 
tubes with a light. Steam users frequently used soda 
ash to counteract acidity in the feed water and check 
corrosion. He thought the economiser failed at the boiler 
end of the old part use of the position in which the 
other portions lay, and because of a bulge in the main 
wall of the mill, apparently directly over the end of the 
older portion of the economiser. 

By Mr. Howard Smith: The explosion was due to the 
tubes being tvo thin to stand ae? useful pressure. The 
tubes could not get red hot as the gases were only at a 
low temperature. A proper examination could not be 
made of an economiser without removing the caps. The 
corrosion was mainly external in the present case, the 
tubes were not wasted much internally. The Association 
did not, as a rule, submit economisers to hydraulic pres- 
sure, but if they were old, the inspectors occasionally had 
some of the tubes broken up, and this was a good guide 
to the actual condition. Judging from the exploded 
pipes he thought that the corrosion might have been de- 
tected any time during the last 12 or 18 months. If he 
had examined the economiser he would have condemned 
it. Cast iron only 4 in. thick was absolutely unreliable, 
and the economiser was dangerous to work at the pressure 
carried. 

Mr. Lavington E. Fletcher, chief engineer to the Man- 
chester Steam Users’ Association, examined by Mr. 
Gough, stated that he had had considerable experience 
with economisers and the mage of explosions. He 
referred to various explosions which had occurred since 
1867, and had been inquired into by the Association for 
the benefit of steam users. The economiser at Bridge- 
water Mill was satisfactorily set according to the practice 
of the time at which it was built, but the Association was 
now advising Messrs. Taylor with regard to a new econo- 
miser, and was arranging for wider flues so as fo afford 
greater facilities for inspection, and was also suggesting 
other improvements. An economiser could not be 


-examined so readily as a boiler, and the Association had 


for years felt anxiety in this — Mr. Fletcher then 
described the method adop' by the inspectors for 
examining economisers, and added in reply to the Com- 
missioners, that the hydraulic test was not usually 
applied. Tubes might stand a quiet hydraulic pressure 
but not a constant expansion and contraction when in 
work, 80 that a careful examination was more reliable. 

The economiser in question was not inspected by the 
Association and no subscription had ever been paid upon 
it. In 1885, in consequence of a disastrous explosion at 
Lees, near Oldham, the Association took up the question 
of the inspection of economisers, and sent a circular letter 
to all its subscribers, calling attention to the importance 
of the subject, and inviting them to nad their econo- 
misers ee periodical examination, but no reply was 
received from Messrs. Taylor. Several explosions had 
arisen from the sticking of the satety valves, and the 
Association, simply as an act of grace, made a point, 
when examining the boilers under its care, of also lift- 
ing the economtser sew | valves so as to ascertain if they 
were free. It was thought that this would be of service 
to the subscribers and no fee was —— for it. The 
Association had done this for Messrs. Taylor’s benefit, 
but had not gone any further. 

Mr. Fietcher then went on to say that he had examined 
various portions of the exploded economiser. There 
were no signs of overheating, and as the temperature of 
the gases would only be 500 deg. the tubes could not have 
been red hot. The tubes were wasted by external corro- 
sion, and one piece which he laid before the Commis- 
sioners was so deteriorated that it could be cut with a 
knife. An expert would in all probability have detected 
the wasting. Cast iron was not a desirable material of 
which to make economisers, and he had some time since 
been in correspondence with makers to ascertain if some 
other metal could not be employed. Wrought iron would 
not do as it corroded so rapidly, and copper and brass 
were expensive, though the use of either of these three 
materials would practically remove risk. 

By Mr. Howard Smith: With regard to the cause of 
the explosion he might say, firstly, that the tubes were 
thinned by external corrosion and would not stand a very 
high pressure; and secondly, that the load on the safety 
valve had been calculated very carefully and had been 
found to be 2001b. on the square inch. Therefore the 
weak tubes and the high pressure were sufficient to 
account for the explosion. 





Mr. George Shott, engineer-surveyor to the Board of 
Trade at Liverpool, said he had examined the economiser, 
and produced fragments of the tubes, showing how they 
were reduced by external corrrosion, the thinnest being 
only ;, in. thick, taken, he thought, from the older part 
of the economiser. The explosion was solely due to the 
metal being so wasted that it could not stand any useful 

ressure. Examination by a competent engineer would 
ave revealed the wasting. 

Mr. Williams, chief engineer-surveyor to the Board of 
Trade for the Liverpool district, agreed with the previous 
witness, and said the economiser was practically worn out, 
adding that this would have been discovered had a care- 
ful examination been made. 

After Mr. Rimmer had been re-examined with regard 
to certain points in his evidence, Mr. Gough submitted 
the following questions for the decision of the Court : 

1. Was the economiser properly constructed, and was 
it so arranged that a thorough examination could be made 
of it from time to time? 


2. Was the economiser fitted with proper and sufficient | 100/ 


mountings ? 

3. Did some of the tubes burst from time to time, when 
was the last occasion, and were any measures taken, then 
or at any other time, to ascertain the cause of the tubes 
bursting ? 

4. Did Messrs. Taylor intrust the management of the 
economiser to competent persons, was any provision made 
for its periodical examination, and were proper and 
sufficient measures taken by the Messrs. Taylor to insure 
that it was being worked under safe conditions? 

5. Was the economiser properly and sufficiently ex- 
amined from time to time by Mr. Rimmer, was it care- 
fully examined after repairs, and was it necessary or 
desirable to test it by hydraulic pressure at those times, 
and periodically thereafter ? 

6. Was the economiser overheated about eight months 
before the st my and if so, are the Court of opinion 
that this overheating caused or contributed thereto ? 

7. Did Edward Barton, the fireman, inform various 
persons, some time before the explosion, that the econo- 
miser was in a dangerous condition ? 

8. Are the Court of opinion that the economiser was in 
a dangerous condition for some time previous to the ex- 
— and if so, was this fact known to the Messrs. 

‘aylor and Mr. Rimmer, or either of these gentlemen ? 

9. Were proper measures taken by Mr. Rimmer to 
ascertain the pressure on the economiser safety valve, and 
to satisfy himself that it was at all times properly loaded 
and in working order ? 
aes What was the cause of the explosion and loss of 

ife ? 

11. Whether blame attaches to Messrs. John and 
William Taylor, to Mr. Robert Rimmer, all or either of 
these gentlemen ? 

Mr. Wilding, on behalf of Messrs. Taylor and Mr. 
Rimmer, addressed the Commissioners and desired them 
to say that the economiser was not in a dangerous con- 
dition, and that the cause of the explosion could not be 
definitely ascertained. If Barton had let the water low 
on one occasion, he might have done so at the time of the 
explosion, though it could not positively be stated that 
this had been the case. He trusted Messrs. Taylor 
would be acquitted of all blame in the matter. 

Mr. Gough, on behalf of the Board of Trade, submitted 
that the economiser did not form part of the boilers, and 
that it did not come under the guarantee given by the 
Manchester Association. If Messrs. Taylor considered 
that it was guaranteed, it was strange that they have 
never asked the Association for any reports on its condi- 
tion. The fact that several tubes had failed at various 
times was clear evidence of the necessity of thorough 
examination. There was no evidenceof overheating, and 
that theory had not been advanced until after the fire- 
man’s death. The Court had heard the scientific wit- 
nesses who had no interest in assigning the cause of the 
explosion to any other than the true one, viz., that the 
tubes were worn out and unable to withstand any useful 
pressure, a defect which should have been determined 
sume months before the explosion occurred. 


Mr. Howard Smith then delivered judgment. He re- | Board 


viewed at some length the general facts brought forward 
and the various points adduced in evidence. The Com- 
missioners, he said, declined to accept the view urged on 
behalf of Messrs. Taylor by their advocate, that because 
the Steam Users’ Association had examined the safety 
valve of the economiser when examining the boilers, that, 
therefore, Messrs. Taylor might have been led to suppose 
that the economiser was safe, and that it had been in- 
spected along with the boilers. There was no ground 
for assuming that the economiser was included in 
the guarantee for the boilers and no reasonable man 
could have thought that it was. The Association had 
never examined the economiser nor been asked to do so. 
The examinations by Mr. Rimmer, Messrs. Taylor’s 
engineer and millwright, were not satisfactory. A care- 
ful examination by an expert would have revealed the 
fact that the pipes in certain places were so wasted by 
corrosion as to be absolutely unsafe. The Commissioners 
could not accept the idea started by Mr. Rimmer that 
the explosion was due to overheating. Not only were 
the skilled witnesses, called for the Board of Trade, 
op to such a view, but Mr. Lavington E. Fletcher 
and Mr. Beswick, his assistant, declared that there were 
no signs of overheating in the fragments of pi which 
they had examined. The Commissioners held that the 
explosion was caused by some of the tubes having become 
so reduced in thickness by external corrosion as to be 
no longer able to withstand any useful pressure. They 
regretted that Mr. Rimmer should have advanced the 
theory of overheating, with no evidence at all to support 
it, and thereby reflected on the conduct of Barton, who 
was now dead and not able to defend himself from the 





charge of carelessness. A regular inspection of the 
economiser, as well as of the boilers, ought to have been 
made from time to time. Inthe opinion of the Court 
economisers required more attention than boilers, because 
of the material of which they were made, and from the 
fact that they were much pel Pa to expansion and con- 
traction, and further because there was the possibility of 
the cold water supplied to the economiser producing 
sweating through condensation of the vaporous portion 
of the products of combustion. The Court found Mr. 
Rimmer to blame for an improper ononee of his duty 
in not detecting the corrosion which caused the explosion, 
and that his employers, Messrs. Taylor, were responsible. 

On this finding of the Court Mr. Gough applied for 
costs against Messrs. Taylor. The investigation had 
been a lengthy one and would cost 200/. 

Mr. Howard Smith inquired whether Messrs. Taylor 
were prepared to do anything for Barton’s widow, and 
Mr. Wilding replied that Messrs. Taylor had lost 1200. 
by the explosion, but were willing to give Mrs. Barton 


Mr. Howard Smith said the Commissioners would take 
this into consideration, and would direct that Messrs. 
Taylor should only pay the sum of 501. to the Board of 
Trade towards the costs of the investigation. 


STEAM FIRE PUMP. 

Tue fire pump we illustrate on the opposite page forms 
art of one of the steam fire engines constructed by the 
ire Appliances Manufacturing Company, of 9, Moor- 

fields, London, and of Vulcan Works, Northampton. 
It is shown resting on two H-beams, much in the 
same way as it does in the complete engine, where the 
pump and boiler are quite independent of each other, 
and supported between the side frames of the vehicle. 
The capacity of each pump is .7 gallon, and when the 
engine is running at 250 revolutions per minute the 
discharge is 350 gallons per minute. It will be seen 
that the crankshaft is driven by two slotted cross- 
heads, and that it carries a small flywheel in the 
centre. The valves are worked by small cranks at the 
end of the shaft, and there is a feed pump on a pro- 
longation of each valve spindle. In addition, there is 
an injector to feed the boiler, while a hand pump can 
be fitted to the blow-off cock to feed the boiler should 
the injector fail during the time the engine is standing. 
There are two air vessels, but one has been removed in 
the view to give a clearer representation of the work- 
ing parts. double branch enables two lines of hose 
to be connected to the pump, and by use of dividing 
breeching as many as six jets may be worked simul- 
taneously. 

The boiler is of the usual quick-steaming type, being 
able to raise the pressure to 100 lb. in six or eight 
minutes from cold water. The engine is fitted on high 
wheels, and isa most creditable job. Four sizes are 
made with single cylinders, and nine sizes with double 
cylinders, the delivery of the latter varying from 300 
to 1500 gallons a minute. 











New Ovat WepcE ror Cottiers.—The Hardy Patent 
Pick Company, Limited, Heeley, Sheffield, are manu- 
facturing an oval wedge for use in mines. The old type 
of wedge is, in section, usually a parallelogram or a 
square, so that the sides bind against the material to be 
split without exerting any splitting action in the direction 
required. In other words it has a splitting action in two 
directions or planes at right ct gy and as a rule it is 
only desired to split the material in one direction. The 
new oval wedge in section takes the shape of an °eg. with 
two sharp edges, and with it the whole of the splitting 
force is acting in one plane only, its edges as well as 
sides being a wedge shape with a direct splitting action 
exercised in splitting the material in one direction. 





CasTLE Donincton SEwerace.—A Local Government 
inquiry was held on Wednesday, the 18th inst., at 
the National School, Castle Donington, before Major- 
General C. pie oe ear R.E., with reference to the 
application of the Shardlow Union Rural Sanitary Autho- 
rity for sanction to borrow 4000/. for pur s of a 
aud sewage disposal works at Castle Donington. ° 
opposition was raised to the scheme. It was proposed to 
collect the sewage in the various streets in stoneware pipe 
sewers, and deliver it by gravitation through a long 
length of iron ay syphon on to < acres of land, where 
it will be purified by irrigation. It was suggested that 
the borrowing powers be increased from 4000/. to 5000/7. in 
consequence of additional work. Mr. W. H. Radford, 
of = ottingham, produced plans and estimates of proposed 
works. 





Bast FURNACES IN THE UniITED States.—The number 
of blast furnaces in activity in the United States at the 
commencement of April, 1892, was 281, their aggregate 
weekly productive capacity being 185,462 tons. he 
corresponding number of furnaces in activity October 1, 
1891, was 306, their aggregate weekly productive capacity 
being 181,615 tons. The corresponding number of fur- 
naces in blast April 1, 1891, was 228, their te 
weekly productive capacity being 113,483 tons. he 
corresponding number of p Hl in blast October 1, 


1890, was 336, their aggregate weekly productive capacity 
being 179,263 tons. The corresponding number of fur- 
naces in blast at the commencement of April, 1890, was 
344, their aggregate weekly productive capacity being 
178,474 tons. The corresponding number of furnaces in 
blast October 1, 1889, was 311, their aggregate weekly pro- 
ductive capacity being 151,057 tons. 
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MUNICIPAL WORKS IN NOTITINGHAM.* 
By Mr. A. Brown, M. Inst. C.E., Borough Engineer. 
(Concluded from page 606.) 

Tue chloride of lime in the waste waters effects a pre- 
cipitation of the soap and other solids when these waters 
reach the River Leen, and the result is the accumulation 
of the offensive and noxious slime and mud on the banks 
of the river. The filthiness of the water and banks of the 
river appears to be an invitation to the residents on the 
banks to still further pollute the river by throwing in all 
manner of rubbish, &c. The existence of the various 
mills on the river tends to aggravate the difficulty and 
render the precipitation more effectual as the damming 
up of the water to provide head for the water-wheels 
forms a succession of settling ponds. To make matters 
still worse the River Leen does not deliver direct into a 
fast-flowing river of large volume, like the Trent, but 
enters the Nottingham Canal, which flows through a 
densely populated part of the town, and does not reach 
the River Trent for upwards of two miles. In this canal, 
which 18 practically stagnant water, the deposition of mud 
and slime is continually going on, and in warm weather 

the nuisance is considerable. 

It has been shown that the normal discharge of the 
River Leen is from 15 to 16 million gallons per da 
the discharge between 6 a.m. and 6 p.m., which wou 
include the bleach and dye water, would in round figures 

about 9 million gallons; the waste water from the 
works is therefore about one-third of the total flow of 
the river between the hours named. 

The problem is to effect the purification of the river, 
and the solution of this problem is not a very easy one. 
However, in reporting on this question to the Town 

* Paper read_before the Incorporated Association of 
Municipal and County Engineers at a meeting at Notting- 
ham, April 29 and 30, 1892. 








see opposite Page.) 


| Council, there appeared to the author to be three methods 


| of solving the difficulty. 
| 1. To connect the bleach and dye works in the district 
| with the system of sewers, and allow their waste waters 
| to mix with the ordinary sewage and flow down the main 
| intercepting sewer ; eventually it would be pumped and 
| delivered on to the sewage farm, and therefore purified by 
| broad irrigation on land. 
| 2. To connect the waste waters from the works referred 
to with an entirely new and independent sewer, and con- 
| duct these foul waters to some convenient site and purify 
| the same by precipitation and filtration. 
| 3. To compel owners of works to abstain from polluting 
the river, and put down on their own works a plant or 
apparatus for purifying their waste waters, either by 
precipitation or filtration, or both. 

The first scheme would involve somewhat heavy engi- 
neering works, but nothing of any very particulardifficulty; 
it would be necessary to increase the pumping plant at 
the pumping station, to provide an additional pumping 
main, and to buy about 225 acres of additional land at the 
sewage farm; this would make the total area of the 
cowage farm 1134 acres for say 9 million gallons of sewage 
per day. 

The author is perfectly well aware that there are several 
very grave objections to this scheme; in the first place 
the 3 million gallons of bleach and dye water has very 
little, if any, manurial value; this, however, may be as 
truly said of the greater part of the sink washings from 
more than half of the property in the town; further, it 
was a matter of doubt whether the bleach and dye waters 
when mixed with the ordinary sewage would have any 
harmful effects on the crops at the farm. 
| Inthe Table on the next page are given analyses of 
| waste waters from various bleach and dye works, and also 
|of mud from the bed of the River Leen ; these analyses 
| were made by Dr. E. B. Truman, the borough analyst. 
| The acidity of the liquid, expressed in terms of hydro- 
| chloric acid, varies from 0.73 in No. 1 to 31.19 parts per 











100,000 in No. 3 ; it will be noticed that the scouring suds 
in No. 6 contain a large quantity of alkali equivalent to 
6640 ts of sodic carbonate per 100,000; it was pre- 
sumed that this would counteract the acidity in the other 
samples when they were commingled together with the 
river water, and # rendered almost neutral; this was 
found to be thecase, as on a sample of ordinary water 
from the River Leen being tested, it was found to be only 
very Ri god alkaline. here remains, therefore, one 
chemical only which may be expected to be in any way 
inimical to vegetation, and that is the chlorinated lime ; 
in one sample there is as much as 38.10 parts per 100,000. 

The fatty acids are present in large quantities, especi- 
ally in the mud, and when Gessunpaned cause the offen- 
sive smell which emanates from the mud. 

The presence of nitrogen in the waste waters is ex- 
plained by the fact, previously mentioned, that in some 
cases liquid ammonia is used in the bleaching processes 
as an alkali instead of carbonate of soda. e carbolic 
acid and nitrogen in the mud in such apparently large 
quantities can only be due to an comatienl discharge of 
tar and ammonia into the River Leen from the gaz works. 

In order to thoroughly test whether the chlorinated 
lime and other chemicals in the waste waters would have 
any deleterious effects upon the crops when combined 
with the sewage, some interesting experiments were 
made ; a quantity of average bleach and dye water was 
carted down to the farm, and after being diluted with 
twice its volume of ordinary sewage, the combined liquids 
were used on certain areas, and the effects upon the crops 
ee noted and compared with similar crops treated 
with ordinary sewage only. The result of these experi- 
ments showed that there was actually no difference at 
all in the crops, and that the crops treated with sewage 
plus bleach and dye waters throve just as well as those 
treated with ordinary sewage only. 

The second scheme proposed was to collect together the 
waste waters from the scattered bleach and dye works in 
the valley of the Leen by means of a new intercepting 
sewer, and purify these waters by precipitation in tanks, 
followed by filtration through filters of suitable construc- 
tion. In the first place this scheme, although presenting 
no great engineering problems, would be very costly ; it 
would have to be 44 to 5 miles long, and in consequence 
of the nature of the strata through which it would have 
to pass, the work would be rendered difficult. Fora con- 
siderable length it would pass through silt and running 
sand full of water, and the remainder would have to be 
construc in strata of the very hardest magnesian 
limestone, which could only be removed by blasting with 
dynamite; this rock is full of most copious springs, 
rendering continuous pumping a necessity. When 
brought down to the site of the precipitation works the 
whole of the waste waters would have to be pumped, 
and an area of land acquired of 12 to 15 acres for the pre- 
cipitation works. 

As regards the system of precipitation to be adopted, 
the author went very carefully into this matter, and he 
came to the conclusion that it was quite as difficult to 
clarify and purify bleach and dye waters as it is sewage. 
It is popularly supposed, and when alluding to popular 
be ong the author refers to the opinions expressed some- 
what freely and always forcibly by some members of 
town couneils (he does not, of course, refer to Notting- 
ham), that to purify a million gallons of bleach and dye 
water it isonly necessary to pour in a few bucketfuls of 
cream of lime, allow it to stand for half an hour, and the 
result will be a pure and clear effluent. This is very 
beautiful theory, but it is not practice. After numerous 
inquiries, the author had come to the conclusion that if a 
pes itation process were adopted it should be also com- 

ined with filtration, and that the best system of precipi- 
tation and filtration was that of the International Com- 

ny’s using ferozone as a precipitant and polarite as the 
ltering medium. Since writing this the author has had 
su = to him the details of experiments made with the 
Salford sewage, and his opinions are somewhat modified ; 
if the system last tried there (Lockwood’s system) gives 
as an effluent as is claimed by the patentee, it is a 
system which is worthy of trial, as it can be worked much 
more cheaply than the ferozone and polarite system. 

The third course is to compel all owners of works to 
purify all their waste waters before they are turned into 
the river, either by precipitation, filtration, or both. At 
the first glance it is quite natural to say, of course this is 
the proper scheme to adopt ; it is waste of time to con- 
sider any other ; put in force the provisions of the Rivers 
Pollution Acts, 1876, and puta stop to the pollution of the 
river. This has not been found a very easy task in York- 
suire and Lancashire towns, and the author fears it 
would not be a very easy task in this town; there are 
several arguments which should be considered, they may 
not be peculiar to this town, but the points are worthy of 
careful consideration. 

In coming to conclusions on all subjects concerning the 
welfare of the general public, the author considers that 
town councils, so far as his experience goes, always 
approach a subject with fairness, and endeavour to treat 
manufacturers in various parts of a large town with equal 
impartiality, and not give those in any one particular 
neighbourhood any undue advantage of preference 
above those in another neighbourhood. There are a 
number of bleach and dye works in other parts of 
this town not contiguous to any river or stream. 
The owners of these works naturally discharge their 
manufacturing refuse into the sewers for the simple 
reason that there is nowhere else to send it; there 
are besides these, a number of works contiguous to 
the river which have been permitted, a many years ago, 
to discharge their waste waters into the sewers. Now i 
extreme measures are resorted to with the owners who 
discharge into the river, in some of these works perha 
as much as 2000/. or more would have to be spent in 
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TABLE SHOWING ANALYSIS OF WASTE WATERS. 
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Expressed in Parts per 100,000. 
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1. Waste water from mouth of pipe at Bleach Works, | } 
Vernon-roa oe oe oe oe oe e-| 147.2 | 51.6 | 198.8 | 10,22 10.65 3810 50 8 
2. Waste water from dyke near same works... --| 161.6 83.2 | 234.8 | 0.73 74 = 24.18 15 8 
3. 80 ” mouth of pipe at Bleach Works ..; 123.2 | 80.8 | 204.0 | 31.19 35 1.27 60 6 
4, re re dyke at same works.. oi -.| 84.4 | 150.2 | 234.6 oye 4 0 0 37 6 
5, Dye and bleach refuse from main drain at Bleach) | 
Works, Bagnall .. oe oe eo oe --| 144.8 47.2 | 192.0 11.68 2.13 7.62 26 4 
6. Scouring suds oa x oe os ee -| 708.4 | 232.8 | 9412 | alkaline* 0 0 418 oe 4 
7. Sedim nt from bed of Leen, near Derby-road.. Y Rais ge. Fes 467.62 neutral free 7 108 250 | 200 
8. - pe oe » Grove House, be-| | | 
yond Outgang-lane - - - oe “ va 487.10 | Pa i és 98 112 90 
9. Sediment from bed of Leen above Mill, Iikeston-road| oo | 385.68 | °° 20 ee 154 = 386 =| 100 


* Alkaline equivalent to 6640 parts of sodic carbonic. 


capital outlay in building tanks, filters, &c., and a large 
sum of money spent annually in pumping the waste 
waters into the tanks, precipitation by some process with 
filtration through properly constructed filters. There 
would have to be the very strictest supervision by an 
official inspector, or the work of precipitation and filtra- 
tion would not be done. 

But these manufacturers would say, Why should we be 
treated differently to others in the same trade? Why 
should we be handicapped in our trade? We pay the 
same rates as other people in the same trade, but are not 
allowed the same privileges and benefits. We will desist 
from polluting the stream if you will give us another 
outlet for our refuse. Looking at the question fairly, not 
from legal ground, but from an equitable point of view, 
the author felt that these arguments were somewhat un- 
answerable, and he recommended that these owners 
should be allowed to use the sewers for their waste 
waters. 

In deciding between the other two schemes it was 
found, after aegpen i estimating the cost, that the preci- 
pitation scheme would cost about 14,000/. more than the 
scheme for taking the refuse waters down to the farm, 
and that the annual cost of the precipitation scheme, in- 
cluding 34 per cent. interest on the capital outlay, would 
be over 2000/. more than the irrigation scheme. 

The Corporation have a sewage farm, and it would only 
be necessary to increase the area and the pumping plant 
and simply extend their system which now works so well. 

The land at the farm is eminently suitable for irriga- 
tion, and hasa stratum which isa natural filter, and which 
cannot be surpassed by any ordinary artificial filter. 
Further, in the estimate for the irrigation scheme is in- 
cluded a sum of 20,000/. for purchase of land. This 
outlay cannot very properly be compared with ony | outlay 
for works in connection with precipitation ; the latter is 
not an available and realisable asset, the land is, and if any 
change of plans was contemplated and brought about, 
the land could be sold for possibly more than the outlay 
on it. 

The points the author wishes to emphasise are these : 

1. It is only equitable to treat all liquid, trade, or 
manufacturing refuse in any manufacturing town on 
exactly the same footing; and that where a number of 
manufacturers not adjoining any stream are allowed to 
turn their bleach and dye waters into the sewers, the same 
privilege should be accorded to the people in the same 
trade contiguous to streams, providing of course that such 
trade refuse does not cause actual damage to the sewers, 
such as would be the case from chemical works. 

2. That where a sewage farm is already available and 
in working order, the most economical method of treat- 
ing and purifying these waters is to combine them with 
the ordinary sewage, and purify by broad irrigation. 

Epidemic Hospital.—The old epidemic hospital was 
situated near the workhouse in the midst of a densely 

,opulated district ; the buildings, which consisted of four 
ome and four small pavilions, were wood framed on 
brick foundations, covered on the outside with weather- 
boarding and match-boarded on the inside, and havin 
slated roofs. The outside woodwork was coated wit 
tar, and was somewhat unattractive in appearance. The 
buildings were erected in about three or four weeks, 
during the serious outbreak of small-pox in this town in 
1871; operations were carried on for apeees hours per 
day, Sundays included, in order to complete the buildings 
quickly for the reception of patients. 

For twenty-one years this old hospital did valuable 
work in receiving cases of infectious disease, and, as 
temporary buildings, were successfu. ; but very consider- 
able difficulty was found in maintaining the wards at a 
proper temperature during very cold weather. 

e fact of the buildings being situated in the densely 
populated part of the borough gave rise in later years 
to considerable apprehension on the part of the inhabi- 
tants of this district, and whether ex! or wrongly, 
they considered that the proximity of the hospital to 
their dwellings was a source of danger to them. 

Dr. Thorne Thorne, medical officer of health to the 
Local Government Board, in his report to that body on 
Hospitals for Infectious Diseases, in referring to the old 
hospital in this town, states that he made a thorough in- 
vestigation into the question whether disease was sp’ 
from these hospitals, but ‘‘he was unable to find any case 
of this having been done.” 

One curious instance that danger from hospitals should 





not be based on isolated facts may be given; the old 
hospital buildings were destroyed by fire, and some con- 
siderable time after there was an outbreak of scarlet and 
typhoid fever in a street contiguous to the hospital, which 
street had been free from these diseases while the hos- 
pital existed ; had this happened vice versd, that is, if 
there had been an outbreak of fever during the existence 
of the hospitals, it would have been put forward as being 
conclusive proof that it had spread from the hospital. 

It was decided, however, in order to allay public sus- 
icion, to remove the hospitals. It should be added, 
owever, that one of the principal objects which was kept 

in view in removing the hospitals was to set free for build- 
ing purposes the piece of land on which they stood, and 
which at a moderate estimate, was worth from 25,000/. to 
30,0007. Having decided to build new hospitals, the great 
difficulty then had to be faced to find a site. No one 
appeared to want the hospital to be built near them. 
However, after long and protracted negotiations for 
various sites, it was found that the only one which the 
corporation could bring to a definite conclusion on any- 
thing like reasonable terms was a part of the glebe land 
at Basford, the total area of which was 126 acres. They 
endeavoured tu buy only a portion of this land sufficient 
for their purposes, and including a space of land for a 
large belt of trees round the hospital site, so as to secure 
as perfect isolation as possible, and prevent any com- 
plaints from neighbours. It was found, however, that 
the owner of the glebe Jand was unwilling to sell part of 
his estate, unless he was compensated for the prospective 
injury which would be inflicted on the remainder of the 
land, and it was intimated that this compensation would 
be so heavy that it would almost equal the value of the 
land. This being the case it was decided to buy the whole 
of the land, about 126 acres, and the price agreed upon 
was 25,474/., or about 200/. per acre. The area of about tive 
acres, upon which the old hospital stood, is therefore 
worth as much or more than the total area of 126 acres 
“ee for the new hospital. 

The area fenced in and occupied by the new hospital is 
about 124 acres, and the site is an exceedingly suitable 
and convenient one, the subsoil is a = sandy one, the 
site faces the south-west, and the distance from the 
market place is only 2 miles, but g aphically it is 
only about 1 mile north of the centre of the borough. 

At the outset the question of temporary versus per- 
manent hospitals was discussed and fought out; it was 
urged by some that all the buildings for the reception of 
eae should be built of wood, and that they should 

burnt down every fouror tive years; it was also gravely 
suggested that the ward blocks should be built of boiler- 
plates, so that they could be disinfected by fire. The 
author of this idea did not state whether he would remove 
the patients before the process of disinfection was pro- 
ceeded with. The Health Committee, however, acted 
upon the author’s advice, and decided to erect permanent 
buildings. 

The hospital buildings consist of the following: En- 
trance lodge, administrative block, two blocks for scarlet 
fever, one for the isolation of certain diseases, one for 
small-pox with an annexe, a block containing the wash- 
house, laundry, and disinfector, and a block containing 
stables, mortuary, and sheds for ambulances, &c. 

. The administrative block contains on the ground 
oor : 

Committee-room, waiting-room, matron’s sitting- 
room, doctor’s ditto, dispensary, two linen stores, 
matron’s stores, nurses’ dining and sitting-room, servants’ 
ditto, kitchen, pantry, two stores, officials’ laundry, and 
other out offices. 

_On the first and second floors are bedrooms for the re- 
sident doctor, and for the matron, and also accommoda- 
tion for about twenty-six nurses and servants. 

_ The two scarlet fever blocks are exactly alike, and con- 
sist of entrance lobby, 18 ft. by 10 ft., with stores on each 
side of entrance ; there arein each block two large wards, 
each 60 ft. by 25 ft., and twosmall wards, each 13 ft. 6 in. 
by 12ft., called separation wards, for the isolation of 
certain cases ; these rooms are all 13 ft. 6 in. high; the 
large wards accommodate ten beds each, and the small 
wards one bed each, the total accommodation in each of 
the fever blocks therefore being twenty-two beds. 
Between the wards is the ward kitchen, or nurses’ room, 
18 ft. by 12 ft., with windows into each ward, so that the 
nurse can command a view of all four wards from the 





kitchen. At the end of each ward at one corner is an 





apartment containing w.c.’s and slop sink, and at the 
other corner a bath-room, with movable bath therein ; 
both of these apartments are cut off from the wards by 
lobbies with cross ventilation. 

Outside the wards, near the entrance, are two stores, 
cne for coals and one for foul linen, and a bath-room 
where the patient has his last bath, and can leave the 
hospital grounds without passing throvgh any of the 
wards or corridors. 

The whole of the walls in the blocks have a dado of 
coloured glazed bricks about 5 ft. high, above that the 
walls are plastered with Parian cement on a ground of 
Portland cement. The first glazed brick above the floor 
is a coved brick—all the angles have coved bricks—and 
the jambs and heads to doors and windows are bull- 
nosed, so that practically there is not a corner to the 
walls in the ward. The floor is composed of specially 
selected red deal, laid in very narrow widths upon a 
counter floor ; the floor is secret-nailed and polished. — 

All the windows in the wards have fanlights, which 
open back into an iron hopper glazed at the sides, and the 
windows are all double-glazed. The system of heating is 
open fireplaces, supplemented by low-pressure steam ; 
in the large wards there are two of orland’s grates 
and two circular steam radiators ; cold air is admitted by 
hit-and-miss gratings under each bed, and warm air in 
winter is admitted over each fireplace and through the 
two steam radiators; the bath-rooms and water-closets 
and entrance lobbies are also warmed by steam radiators, 
so that an equable temperature can be maintained in the 
whole of the block. 

The only gaslights in the large wards are two Wenham 
lights with frosted globes, the products of combustion 
being of course carried away by a flue. ; 

The system of ventilation is as follows: Over the ceil- 
ing of each large ward is a ventilating duct or channel of 
wood, lined with zinc, from 15 in. by 15 in. to 30 in. by 
24 in. in size ; in the centre of this, ga on iron 
brackets, are the flues from the Wenham lights; this ven- 
tilating duct communicates with a central tower. In the 
middle of this tower, which is 46ft. high, the smoke 
flues from the ends of wards, and from the ward kitchen, 
are carried, .and the space round same is the foul 
air flue for consying off the foul air from the 
wards ; at the point where the ventilating duct over the 
wards joins the central tower there are two large and very 
powerful Bunsen burners, which materially assist the 
ventilation and tend to destroy the germs in the air. The 
cubical contents of each ward is 20,250 ft., and the floor 
space 1500 square feet ; this gives 2025 cubic feet per bed, 
or 150 square feet of floor space per bed; the window 
space (that is, the actual area of the glass) is a little over 

th of the area of the floor, or ;yth of the cubical contents. 

hese calculations are based on the assumption that the 
beds are occupied by adults ; as a fact the average age of 
the inmates has been found to be only about seven years, 
and it has been proved to be quite practicable to increase 
the number of children in each ward to 17 or 18. 

The isolation block contains sixteen beds in six wards ; 
four of the wards are 18 ft. by 16 ft., and two wards 
32 ft. by 18 ft., and they are connected by an internal 
corridor 90 ft. long and 7 ft. wide. This block has a 
ward kitchen and is constructed, heated, lighted, and 
ventilated similar to the scarlet fever blocks. The small- 
pe block is exactly similar in size to the scarlet fever 

locks, and has accommodation for twenty-two beds; there 
is added, however, in this case an annexecontaining nurses’ 
day rooms and bedrooms, so that nurses tending cases of 
gem need not use or live in the general administra- 
tive block and so mix with nurses who are attending 
patients with other diseases, 

The laundry block contains boiler-house, engine-room, 
wash-house, drying room, and-ironing room, with the 
usual machinery and appliances, and also a disinfector. 
The adjoining block of buildings contains the stables, 
sheds for ambulances, and the mortuary. The various 
blocks are connected to the administrative block and to 
each other by telephones. The administrative block and 
four blocks as described are connected together by means 
of corridors 6 ft. wide, which have a dado of glazed 
bricks, with Parian cement above same; a carriage drive 
leads up to the doors of the wards, and this forms a 
‘‘blow-through,” and practically cuts off the corridor 
from the wards. 

The walls of the corridors are carried down sufficiently 
deep to form a basement floor, and this is divided into 
two compartments ; one side is used for gas and water 
pipes, and the other side for the steam pipes; the whole 
of these pipes, therefore, can be examined, repaired, or 
replaced without disturbing the surface. From the end 
of the existing corridors to the boiler-house, a small sub- 
way is constructed to receive the pipes. 

he boiler supplies steam to the two laundries, and also 
to the kitchen for cooking purposes. 

The drainage received very careful attention, and is 
laid on modern principles ; —— means of ventilation 
and flushing are provided, and all the pipes have Hassall’s 
patent joint. 

There is sufficient space for four additional blocks to be 
built without any overcrowding whatever ; the adminis- 
trative block is 130 ft. away from the main road, and 
there is a space of 110 ft. between the sides of the blocks, 
and about 80 ft. hetween the ends of the blocks. 

The buildings are at present filled to overflowing with 
scarlet fever cases, of which there are now 157 under 
treatment ; about 80 per cent. of the total cases notified 
are removed to the hospital. Since the cgening in 
October last, no less than 471 cases of scarlet fever have 


been received, and of this number only 3 per cent. have 
died. This speaks well for the care bestowed upon the 
patients by the medical staff and nurses, and shows 
also that the buildings are erected on true sanitary 
principles. 
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STEAM ENGINES AND BOILERS. 


9718. J. Mather and J. Kitchen, Derby. Boilers 
for Hot-Water Heating Apparatus. [8d. 4 Figs.] 
June 9, 1891.—The object of this invention is to provide a boiler 
for hot-water heating apparatuses which presents as much heating 
surface to the flame, and one that will insure easy and rapid 
circulation of hot water, economy of fuel, and capable of working 
under heavy pressures. Waterway mid-feathers A project in- 
wardly from the sides of the boiler, and overhang the fire, the 
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number varying according to the capacity of the boiler ; the flame 
and heated gases impinge keenly on the various surfaces and 
crown of the boiler, thus obta‘ning a greater amount of heating 
surface and effecting a more perfect combustion of the fuel before 
reaching the chimney, the heated gases taking the direction of 
the _ and escaping through the flue D. (Accepted April 20, 
1892). 


9988. M. Paul, Dumbarton. Steam Boilers. (8d. 
2 Figs.) June 12, 1891.—According to this invention the vertical 
water tubes extend from the upper side of an annular water space 
to a flat upper plate ; and the fire gases from furnaces below 
the annular water space up through the central opening, and 
radially across the annular series of water tubes, and through 
short tubular stays across the circumferential water space to one 
or more external smokeboxes communicating with the funnel. 
The outer shell of the body of the boiler is of vertical cylindrical 
form surmounted by a dome-shaped top B. The furnace grates 
occupy an internal annular space at the lower part of the boiler. 
The furnace space is covered by a horizontal annular water space 
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F extending inwards from a circumferential water space G reach- 
ing completely round the cylindrival part of the boiler shell. 
There is a central opening H up through the annular horizontal 
space F through which the gases converging from the space D, 
pass into a cylindrical chamber inclosed by the space G, and 
covered by an upper horizontal tubeplate K having fixed in it the 
upper ends of vertical water tubes L. The fire gases passing up 
through the opening H into the central part of the chamber J 
proceed amongst the tubes in radial directions and then find 
egress through tubular stays M, across the space G, into an outer 
annular smokebox, extending round the boiler, ) remy | thence 
on through flues P tothe funnel Q. (Accepted April 20, 


8453. L. J. Tracy, Manchester. Drum Governors. 
[8d. 6 Figs] May 16, 1891.—This invention relates to means 





for automatically controlling the varying degrees of cut-off and 
at the same time maiataining.a lead suitable to every grade of ex- 


pansion, and consists in an eccentric boss, encircling the crank- 
shaft, and having mounted on it a sleeve, free to rotate 
thereon. On the eccentric boss 2 is mounted loosely a sleeve 6 
constructed with a working eccentric 7 which actuates the steam 
supply valve spindle. The sleeve 6 is provided with lugs and 
pios which rotate it and the eccentric 7 through links attached 
‘to pins in fly weights4, 41. Springs resist the outward move- 
ment of the fly weights through anchor bolts. When the whole 
is rotated by being keyed on the engine shaft 1, any increase or 
decrease of speed alters the position of the fly weights and so 
through links, the working eccentric 7 is partially rotated and 
— advance and cut-off effected. (Accepted April 20, 
1892). 


GAS, &c., ENGINES. 


10,047. J. Bilbie and W. Hobson, London. Silenc- 
Boxes for Exhausts of Gas, &c., Engines. (8d. 

5 Figs.) June 13, 1891.—This invention consists in producing 
an expansion chamber which will render the exhaust absolutely 
noiseless. The pipe B, which is a prolongation of the pipe A, is 
closed at its outermost extremity which nearly approaches the 
lower end of the silencing chamber. The upper portion of the 





pipe B is perforated with small holes D. The joints between 
the pipes A and B and between B and the silencing chamber 
C is made good to prevent escape of gas from them. The 
final discharge of the exhaust gases from thesilencing box is pro- 
vided for by the holes E at its lower extremity, and the interior 
of the box is filled with material such as shingle on the right-hand 
side of the section. (Accepted April 20, 1892). 


6578. A. Barclay, Kilmarnock, Agee . Gas 
Engines, [8d. 8 Fy.) April 16, 1891.—This invention has 
for its object the construction of gas engines, so that greater 
economy and increased power are obtained. At the extreme 
inner end of the stroke of each slide block G, when the two outer 
ports are open tothe air and flame ports, and through the end 
plate G2, and shut to the back central port G1), the pilot lights 
are always ignited from the outer stationary gas jet, and as the 
block G moves to its outer position and shuts off these two 
ports in its outer face and just before the port a4 in the back of 
the plate G reaches the central p e Gil, it will cut off the gas 
from the groove leading to the pilot light, and open a small open- 











ing from the pocket ¢ in the inner face of the valve block to a 
groove in the inner end of the cylinder, to the passage Gll, so 
that the pressure air and gas passed in through a1, G1! from the 
valve chest will act on the gas in the pocket and cause it to 
explode the gas in these ports, previously forced into these and 
the ends of the cylinder A by the a D while the valve G was 
travelling from its inmost, to this ignition outward, ition just 
as thecentral port a4 in the inner face of the slide block reaches 
the central port G1) in the end of the cylinder A, and again shuts 
these ports off on the inward stroke of the block G to get the pilot 
light re-lighted and the pocket supplied with gas. (Accepted 
March 23, 1892). 


ELECTRICAL APPARATUS. 


10,082, P. Jablochkoff, Paris, France. Voltaic 
Batteries. (8d. 2 Figs.) June 13, 1891.—The object of this 
invention is to construct a battery so as to do away with unplea- 














sant and noxious nitrous vapours. Nitric acid, sufficiently diluted 
to prevent it from giving off fumes when the battery is out of 








action, is poured into the cylinder C to such an extent as to leave 
above it a considerable portion of the porous carbon cylinder for 


forming the regenerating medium. The metal electrode bein 
attacked develops the electric current, under the action of whic 
the alkaline nitrate beccmes decom d, and the soda or potash, 
coming in contact with the nitric acid that has penetrated through 
the pores of the carbon cylinder, is again converted into nitrate. ~ 
The nitric acid which will have lost a portion of its oxygen forms 
hyponitrous vapours, but these in meeting, in the body of the 
upper part of the carbon cylinder, the oxygen of the air which 
is condensed therein, will thereby be reconverted into nitric acid 
| which descends into the lower part again. The gaseous particles 
that escape through the sides of the carbon cylinder are retained 
by the heat inclcsure S, so that only a very small proportion of 
the nitric acid which is transformed into nitrate of zinc or iron 
will be lost. When, however, the cylinder is made of lees porous 
carbon the metal contact is fixed directly to it and the lining dis- 
pensed with. (Accepted April 20, 1892). 


9734. W. Aldred, Brightside, Sheffield. Dynamo- 
Electric Machines. [&d. 2 Figs.] June 9, 1891.—This in- 
vention relates to dynamo-electric machines and to armatures 
for the same, having for its object to produce continuous current 
without the use of a commutator. The two armatures are 
mounted close together upon a common shaft, and the outside 
ends of the armature circuit are ted to lector revoly 
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c 
g 
ing with the shaft and com d of two metallic rings insulated 
both from the shaft and one from the other, and forming the + 
and the — terminal of the circuit. The polarity of the field 
magnets is on one side of the armature and on the other, so 
that this armature revolves in the uni-directional field of mag- 


netic force thus produced, its axis of rotation being transverse to 
thelines of force of the magnetic fleld. (Accepted April 20, 1892). 


6730. W. M. Mordey, London. Dynamo-Electric 
Machines, (8d. 6 Figs.) April 18, 1891.—This invention has 
reference to dynamo-electric machines in which an armature hay- 
ing an annular series of coils is arranged between two sets of 
magnetic poles. The armature —- frame 1 is made ofa 
non-magnetic material, and in order to give it rigidity in both 
directions it is formed as a rim with an inner flange to which 
armature coils 2 are secured, each of the coils being held between 
two plates by bolts, and in order that they may be readily put 
exactly in their proper radial positions and quickly taken out or 
put in place laterally, the outer periphery of the plate of each 
coil is formed with two recessed projections. The ring 1 having 
a number of radial holes drilled and tapped to correspond in posi- 
tion with the middle of each of the coils. When placing a coil in 
positionit is first put as far out radia'ly as it will go, and ascrew 10 
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turned until the coil it forced radially inwards to its proper 
position, when the nuts are then tightened up and the coil secured 
in place. The field magnet is carried by the driving shaft 18, and 
consists of a central core 21 and two polar portions, the latter being 

ircular dished castings, from the central solid portion of which 
spring @ number of radial curved projections 25 forming polar 
extensions, those at one end of the core being of opposite polarity 
to those at the other end. The arrangement for passing the ex- 
citing current to the field winding comprises a pair of metallic 
rings carried by the driving shaft, but insulated from it and from 
one another, the end of the winding being connected to the rings 
by wires. On the bearing block are two insulated studs, each 
having at one end a terminal for the reception of one of the wires 
and having attached to the other, flexible metallic strips which 
pass over the rings respectively and are kept in good contact with 
these by weights. (Accepted April 20, 1892), 


4. A. J. Boult, London. (W. J. Still, Toronto, York, 
Ontario, Canada.) Electrical Motors. [8d. 2 Figs.) Feb- 
ruary 9, 1892.—The object of this invention is to construct a 
motor, so that any delay in the demagnetising of the magnet after 
it has performed its duty shall not check the revolving of the 
shaft, and it consists in journalling the armatures upon the driv 











ing shaft and connecting it thereto by a disc fixed to the shaft 
having pins projecting frem it in front of each armature, 
springs being arranged to hold the latter against its pins, so 
that thould the demagnetising be momentarily delayed the 








detaining of the armature will not check the thaft on which 
it is journalled, The disc C is fixed to the shaft A, and has four 
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pins projecting from it, one before each armature, which is 
provided with a spring to hold it against its pin. The magnets 
G arranged round the armatures B are held in a frame and are 
arranged in pairs in connection with the commutator, in such a 
manner that one pair is fully magnetised, two pairs fully de- 
magnetised, one pair in process of being magnetised, and a pair 
in process of being demagnetised. The current enters the motor 
through a north ch la ting with the binding post H, 
from which a brush + a pte to the commutator. The wire 
extends from the binding post to a = in the frame opposite 
to the magnet G, and passes through the opposite side, being 
continued round the frame to another magnet and connected to 
one of its legs, so that the current shall pass through the magnet 
and again through the frame by the wire L to the binding post 
N of the south terminal, thus completing the circuit. (Accepted 
April 13, 1892). 


RAILWAY APPLIANCES. 


11,835. 8S. Fox, Leeds. Buffer Cases for Rolling 
Stock. {8d. 5 Figs.) July 11, 1891.—This invention has refer- 
ence to buffer cases for rolling stock and consists in constructing 
them of steel plates pressed to shape, either alone or in combina- 
tion with bushes of some other metal. Two plates of steel are 
cut to the proper shape, then heated and pressed in dies, each 
part @, al being formed with a flange extending along its two 
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longitudinal sides, and round its back end b?, The parts a, a’ are 
fastened together by rivets, and by means of bolts passing through 
the holes in the flanges b?, the buffer case is secured to the under- 
frame of the vehicle, A guide d of.cast iron is inserted in the 
end of the case for the buffer spindle to work in and is kept in 

lace by a solid metal ring ¢; this ring and the cast-iron guide 

eing fitted together before the parts a, a! are riveted up. (Ac- 
cepted April 20, 1892). 


6224. F. H. R. Wanner, Liljeholmen, Stockholm 
Sweden. Railway, &c., Wheels. [8d. 6 Figs.) Apri 
11, 1891,—This inyention relates to the construction of railway 
and other wheels of iron and steel for the purpose of insuring 

reat strength and a certain amount of elasticity in the parts 
Cetween the nave andthe rim. Between the rim B and nave A 
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are two seta of spokes C'and Cl! which start alternately froma 
rib on the inner side of the rim B and proceed, every alternate 
one Cl toa point at one end of the nave A and the otheralternate 
ones C!! to a point at the opposite end ; the spokes in each set at 
the nave are united by large easy curves, those of one set similarly 
united with those of the other, thus combining great strength with 
some elasticity. (Accepted April 13, 1892). 


MISCELLANEOUS. 


9960. D. Rylands, Barnsley, Yorks. Furnaces 
for Glass Melting, é&c. (8d. 1 Fig.) June 12, 1891.—The 
object of this invention is to secure a more easy manner of con- 
ducting the first stage of glass melting, where the process is 
carried on in two stages, and a more uniform melting of the 
material charged into glass furnaces, and to avoid the necessity of 
using a bridge. The retorts being filled with batch are subjected 
to the heat of the products of combustion escaping from the re- 
generative chambers of a Siemens gas furnace. Steam super- 
heated by the tubular coil j is from time to time admitted into the 
retorts by pipes displacing the muriatic acid gas given off by the 
contents of the retorts during the conversion. The gas on being 
displaced is led away to the condenser by collecting pipes m, 
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annular main n, ascension pipes terminsting in the trap bend p, 
from whence it s into the stationary pipe g leading to the 
gas condenser. The muriatic acid gas having now been ~ ine off, 
and the contents of the retorts heated to the qrerer temperature, 
the process of conversion is completed, The frit contained in the 
retort @! is now, by means of a sliding door and fixed shoot, 
emptied into the interior of the furnace, falling into the container 
placed for its reception. The revolving furnace being now rotated 
will cause the retrocession of the emptied retort away from the 
fixed spout towards the charging position, where it is refilled with 
batch ; each retort arriving in succession at the point for dis- 
charging, and after being emptied moving to the filling position. 
(Accepted April 20, 1892). 

10,147. W. W. Horn, London. (J. Hersonand A. Cole, 
Port Huron, Michigan, U.S.A.) Fanning Mills. [8d. 3 Figs.] 
June 15, 1891.—The object of this invention is to provide means 
by which all impurities are removed from a mixture of grain, and 


the latter separated into its diff t kinds by a single operation. 
A hopper C is arranged in the top of the frame A within which 
and near its rear end is a gang E of screens which consist of side 

lates F, and the sieves G secured between them and which is 
— within the frame so as to have a slight vibration by means 
of straps H. At the upper end of the screens E is a deflector 
inclined towards the rear end of the former and adapted to extend 
under the opening of the hopper, and below the deflector isa 
sieve J arranged at a less pronounced inclination and having its 
rear end projecting beyond that of the frame, and provided with 


gq. . 











aspout K. Below the sieve J and at the rear end of the gang are 
parallel screens L, M, arranged adjacent to and above a metallic 
shoe N forming the bottom of the screen frame. This shee is 
provided at its front end with delivery spouts O, P, Q, which 
extend in opposite directions and serve to convey the different 
kinds of grain to the proper receptacles. The foremost spout 
receives the grain which fails to pass through the screen L, the 
intermediate that which passes over the end of the screen M, and 
the rearmost that which drops through the screen M, and falls 
on tothe shoe. (Accepted April 20, 1892). 


9558. A. A. Watkins, Blackheath, Kent. Hy- 
draulic Engine, (8d. 3 Figs.) June 5, 1891.—This invention 
consists of an arrangement of valve-box and valve, and means 
for actuating the same. The water is admitted through the inlet 
L and exhausted, after passing into the cylinder, through the 

eH. Theslide valve A, which is free to lift, but is kept on 
its face by the pressure of water, is carried by the spindle C 
which is caused to give it a semi-rotating ‘and reciprocating 
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motion in the valve-box, alternately opening the ports I and J, 
one to the admission of water and the other to the exhaust. To 
the exterior part of the spindle C is fixed the cross-piece R having 
two arms N. Also on the spindle, fitting loosely, is a WY wheel 
Q, ge round which is a wire rope fixed to the wheel S; the 
ends being attached to an arm from the piston-rod so that the 
reciprocating movement of the piston is communicated to the wire 
rope and causes the wheel to turn a half-revolution and back 
again at each double stroke. (Accepted April 20, 1892). 


9509, R.Crosby, Penarth, and J. Spiridion, Car- 
diff, Glamorgan. Fog-S: at (8d. 3 Figs.) 
June 4, 1891,—The object of this invention is to provide means 
for automatically signalling during foggy weather at sea. Tothe 
cylinder A is attached internally a powerful coiled spring having 
one end made fast to a spindle B, on the outer ends of which a 
winding handle with ratchet wheel is fixed. A pawl E working 
on a pin engages in the ratchet wheel to prevent the spring in the 
opposite direction. A friction roller I attached to the lever J en- 
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gages with the outer edge of a cam H and is raised - as the latter 
revolves ; the lever and friction rollers being brought back to its 

tion by meansof abalance weight. Anattachmentis made on the 
ever J for the purpose of actuating a rod, the other end of which 
is attached to the valve of the steam whistle. A stop is fixed 
to the frame of the apparatus fer the lever to rest on, so that no 
strain is brought to bear on the roller I when the lever falls under 
theaction of the weight K. A train of wheels and pinions con- 
ves the motion from the main spring to the regulating arrange- 
ment R. (Accepted April 20, 1892). 


9869. W.W. Horn, London. (@. W. Baker, Wilmington, 
Newcastle, Delaware, U.S.A.) Leather Staking and 
Stre Machine. [8d. 6 Figs.) June 10, 1891.—This 
invention relates to machines for staking and stretching very 
pliable leather. The disc B has a broad circumferential bearing 
surface on which are secured, at regular intervals, the staking 
knives @, each secured to a bearing plate. At the sides of the 
upper portion of the disc are the arc-shaped wings V fixed to cover 
bearings of the frame, and serving with the broad upper fan por- 
tion of the disc to which they are adjunct to form the beds for 





the skins, The arms C, C! are conneeted to pitmen, which are 





respectively joined to orank arms of the driving shaft E, which is 
journalled in bearings of the frame A at a sufficient horizontal 
distance from the shaft of the disc B. The rod shaft of the tool 
has a crank-arm connected by a link to an arm / pivoted to the 
arm Cl, At about its middle the arm / has a roller g engaging 
an arc slot of the cam lever F. A treadle H is pivoted to the 
frame A and adapted to engage the bearing slide G in order that 
the latter can be moved upward to actuate the cam lever F, and 
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the mechanism whereby the tool D is brought down upon the 
knife-plate between the knife and deflector flange. A transom- 
rod carries an adjustable clamp J which consists of a grip-block 
and its arm, and serves, when pressed forward against the 
transom bearing strip of the frame, to hold the end of the piece 
of leather during the staking and stretching operation. (Accepted 
April 20, 1892). 


10,096. H. H. Grenfell, London. Bending and 
Coiling Metal Pipes, &c. [8d. 7 Figs.] June 18, 1891.— 
This invention relates to machines for bending and coiling metal 
pipes, &c., and is arranged so that the pipe can be bent to either 
side of the line in which it is fed into the same. The bed B is 
arranged to travel upon a transverse guide formed upon the main 
frame A, and is made semicircular so that a spring bracket D can 
be adjusted to either side of the line of feed. In order to force 
the sliding block D? against the edge of the bed B, and thus 
retain the swing bracket in any position about its pivot, a screw 
D3 is provided. The rolls F are both in the same horizontal plane 
and lie between the spring bracket and the slide E. The spindle 
F! of the bending roll carried upon the swing bracket is supported 
at its lower end in a block adapted to slide in the guides formed 
in the swing bracket, the upper end being received by a block 
adjustable in a slide by a screw which is carried in the outer 








end of the slide, and by which the bending roll on the bracket 
can be readjusted relatively to that carried by the pivot D! in 
order to vary the distance between their peripheries. The die 
has on one face a semicircular recess to receive the pipe, and on 
its opposite face vertical projections adapted to fit the recesses 
in the part G. Upon the underside of the om B are two hollow 
bosses B1 fitted with a screwed spindle having a handle. Upon 
its underside the table I is provided with a stud adapted to enter 
the upper end of the hollow bosses, and is adjusted according to 
the direction in which the pipe is to be bent, so that its stud will 
enter one of the bosses B! to retain the table in position. Chains 
are caused to pull a cross-piece towards the bending rolls so 
as to exert pressure on the end of the pipe to feed it forward. 
The return movement being effected by reversing the direction of 
the chain or by disengaging the cross-piece therefrom and moving 
it to the rear. (Accepted April 20, 1802). 


UNITED STATES PATENTS AND PATENT PRACTIOR. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





Lares Bay.—Several proposals to construct an ocean 
dock at Largs Bay to afford facilities for the more expe- 
ditious transhipment of mails, passengers, and goods 
from ocean steamers, have been brought under the notice 
of capitalists both in London and Adelaide. Mr. G. 
Bailey, of Port Adelaide, has visited London to push 
forward a scheme which has for its ultimate object the 
construction of an ocean dock near Light’s Passage. 

his idea is the outcome of a resolution of the South 
Australian House of Assembly introduced by the Hon. 
J. L. Parsons in September, 1890. Carrying out the 
decision of the House, the South Australian Government 
offered the foreshore and reserve near Light’s Passage to 
a syndicate, giving them until August 31, 1892, to close 
with the offer, subject of course to the approval of the South 
Australian Parliament. Private landowners on Lefevre’s 
Peninsula also agreed to do the same. Sir John Coode, 
while on a visit to South Australia, inspected the site, 
and selected it asa good position for a dock. A syndicate 
was formed to place the undertaking before English 
capitalists. Mr. G. H. Grainger prepared plans of the 
work, and an estimate of the cost was also made. Mr. 
Bailey’s mission to London does not appear, however, to 
have heen successful, 
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being to act as general adviser and intermediar 

FORMOSA AN D ITS RAILWAYS. between the European employés and the Chinese 
(Continued from page 578). | officials. The former consisted of a chief assistant 

THE writer, with an assistant and a platelayer, | (late of the Hong-Kong Peek Railway) under a six 
was sent out early in 1889 by the consulting engi-| months’ agreement, nearly expired; a second 
neer, under a two years’ engagement terminable | assistant under one year’s engagement, also nearly 
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PAHTU BRIDGE, 


after nine months by three months’ notice on either ; expired ; a locomotive superintendent (late of 
side, and landed in Formosa on March 2. The|the Ceylon Government Railway) under a two 
state of things on his arrival was as follows: The/ years’ engagement, with six months to run, and 
late manager of the Kelung Government Colliery | three British engine drivers, The line, as then con- 
was superintendent manager, his principal work | templated (gauge 3 ft. 6 in.), was to be limited to 





125 miles, and to extend from Kelung (north-east 
corner), past Taipeh, along the west coast to 
Chiangwha (the principal city in the centre of the 
island), But it was understood that. it should 
eventually extend from Chiangwha southward to 
Taihan and to Takou (the south-west port). This 
would add 115 miles more to the total length. Of 
the above about 6 miles were open for traffic from 
Taipeh to Ticcao, the first station ; 64 miles more 
were ready for rail laying (Ticcao to Luetuika), and 
the remaining 7 miles to Kelung were fairly in 
hand. Work was being pushed on chiefly by 
soldiers (from Northern China), and partly by 
local hired labour, where the excessive mortality 
from fever among the ‘‘ braves” had practically 
prohibited their further employment. The perma- 
nent way on the portion which was open for traffic 
presented nearly every defect which could have 
been, by a supreme effort of misplaced ingenuity, 
introduced into it. The rails (36 Ib. to the yard) 
were laid so that their joints were alternately lead- 
ing or following as the curves brought about, all 
rail cutting having been strictly avoided. The 
joints were also invariably blocked on sleepers in- 
stead of suspended, and the fishplates made thus 
irremovable, 

The joints had been laid tight in cool weather and 
no allowance attempted for expansion. The gauge 
round curves was tight, on straights slack, and 
especially so through points and rings. Little or 
no cant had been given even on the sharpest curve 
(e.g., 34 chains radius) with an occasional specimen 
of reverse cant. There was no double dogging or 
special fastenings of any kind, either on minimum 
cutves or maximum gradients (1 in 33). The ballast 
was tightly packed at centre of sleepers, loosely under 
rails, and generally reduced to a minimum. The 
sleepers, which were almost entirely of camphor 
wood, were generally well on towards rottenness 
before being laid, owing to defective stacking in the 
sawmill yard, and the absolute absence of all pro- 
tective measures (e.g., creosoting and injecting). 
The banks and cuttings in loose friable soil (sandy 
and clayey loams) had been invariably made with 
slopes steeper than ? to 1, and the former had 
been built up in layers of soil (1 ft. to 18 in. thick) 
alternating with seams of bamboo, grass, and 
wattles, which assisted the percolation of surface 
water and kept the embankments continually soft 
till the binding seams rotted away and the whole 
tumbled down. Most, if not all; of these absurd 
defects were, when pointed out to the Chinese 
military constructors, unblushingly and menda- 
ciously attributed to chief engineer No. 2, who, they 
alleged, instructed them to perform the rail laying 
in this abnormal manner. On the 7 miles nearest 
Kelung, where the major proportion of the heavy 
work was situated, there were two heavy cuttings 
(65 ft. and 45 ft. deep) through sandy loam covering 
grey clay rock (katouchia and wootu), one big 
wooden bridge of 120 ft. of bowstring lattice design 
(Pahtu), and several smaller iron ones (plate and 
lattice 40 ft. and 50ft. spans) all under erection, and 
the tunnel 880 ft. in length through grey clay rock 
for over three-quarters of its length, the balance 
being through sandy loams and clays lying on a 
steep slope of clay rock (2 to1) and pitched at an 
acute angle across the line. The earthwork was 
entirely in charge of the soldiery, with the exception 
of the two big cuttings before mentioned, where free 
labour wasemployed after the braves had been driven 
away by fever; the bridgework and platelaying 
and ballasting were in charge of local contractors 
and Cantonese artisans. A curious thing had, 
however, already occurred, showing that the rail- 
way, notwithstanding its many defects, was, in the 
opinion of the industrious Chinese peasantry, far 
superior as a road to any of the existing tracks. 
No sooner were culverts and bridges practicable 
for foot-passengers than the railway was in- 
conveniently used as a high road to and from 
the capital; strings of half-naked groaning and 
sweating coolies staggered under their cruel loads 
suspended at the ends of spring bamboo yokes, 
while closed paper-covered bamboo chairs, contain- 
ing local swells and belles, passed gently bobbing 
up and down, and became a source of serious in- 
convenience and danger to the drivers of trains. 
On the south side of the capital a wooden bridge 
of Chinese design, 1500 ft. in length, was being 
erected by Chinese workmen under Chinese super- 
vision, this being the second attempt on the same 
plan, though at a different spot, which had been 
made by the Chinese officials to bridge the 
Twatutia River. The first had ended in the 





SAAS SRL 


CES 


Be a epee 
Sete age SS 


iq 


PEERS 


674 


ENGINEERING. 





[JUNE 3, 1892. 








sweeping away of the bridge when about one-third 
finished during the previous rainy season, Work 
had been commenced, and a coneiderable amount of 
earthwork completed for 10 miles southward, that 
is, from the river up to the top of the heavy incline 
crossing the dividing ridge between the Taipeh 
Valley and the coast plain running from the first 
coast range to the sea. This work also was partly 
done by soldiers and partly by free labour. South 
of the top of the dividing range (Quellmeling) no 
work to speak of had been attempted, but the line 
had been laid out and pegged, and a revised sec- 
tion taken for about 35 miles more, or 13 miles 
south of Linchio (Teukchow). The chief assistant 
was then at work laying out the line south of this 
n0int towards the first great torrent (Fougli), and 
¢ continued to work at this till the expiration of 
his agreement (at the end of March). The second 
assistant was looking after the platelaying and the 
work at the big cuttingnorth of Taipeh. The rest 
of the work was looking after itself under the entire 
superintendence of the Chinese. The first thing 
the writer discovered was that the European statf 
had absolutely no control whatever over the work, 
and possessed only an undefined consulting voice, 
the Chinese doing the work just as they pleased, 
and communicating neitherdeviationsfromthe plans, 
alterationsin working arrangements, norstipulations 
of contracts to the European staff, who were left to 
find out as much or as little as they could or de- 
sired, when and how they were able. The first 
proposal made to the governor was, therefore, that 
all work on the line (especially contract) should be 
paid subject to the engineer’s certificate, the engi- 
neer having power to dismiss inefficient employés, 
and reject bad work. This was agreed to, but re- 
mained a dead letter, as such a practice threatened, 
and would have eventually stopped the ‘‘ squeezes ” 
of the host of petty Chinese officials tacked on to 
and pitchforked into the work to batten thereon, 
and who perpetually caballed against all foreign 
control and interference. In consort with the 
general manager the writer carefully inspected and 
reported on the line from Taipeh to Kelung, recom- 
mending that the tunnel work should be placed 
under the new assistant as resident, the Pahtu 
bridge strengthened, rail laying pushed forward, 
irrespective of ballast, the procuring of which 
from the rivers had caused great delay, the 
working line thoroughly overhauled and divided 
into sections for maintenance; the two latter 
works under the superintendence of the English 
platelayers. He advised curves and gradients 
to be generally improved to 5 chains minimum 
and 1 in 40 maximum, by altering the forma- 
tion where necessary ; standard slopes for banks 
and cuttings adequate to the nature of the soil 
adopted, existing permanent way placed in proper 
order, and new line correctly laid, ab initio, and 
sleepers to be creosoted. The governor replied by 
appointing three Chinese officials, one over bridges, 
& second over machinery and sleepers, and a third 
over maintenance, to carry out the author’s recom- 
mendations as far as they should deem advisable. 
None of these having any acquaintance with rail- 
ways, and only one any desire that the work should 
be a success, the consequence was that the recom- 
mendations were only fragmentarily and tempo- 
rarily carried out, and quickly and finally ignored. 
The writer then recommended that the further 
erection of the big bridge at Twatutia, on the 
Chinese plan, should be stopped, that what was 
already erected should be strengthened with addi- 
tional piles, and the centre portion (600 ft.) bridged 
by an arrangement of floating pontoons with hinged 
connections, the fetch of the tide (6 ft. ordinary and 
8 ft. springs) being met by oscillating hinged double 
cantilever spans between the fixed and floating pon- 
toons, the approach inclines being limited to a 
maximum of 1 in 30 by the progressive pumping in 
and out of bilge water when the tide was rising or 
falling. The governor's reply was that the Chinese 
bridge was to be carried out. According to this 
lan the bridge was divided into 50 spans of 30 ft. 
he piers were made of six piles each, driven some 
22 ft. into a bottom composed of alternate bands of 
clay and running sands (which well-borings had 
proved to exist for at least 120 ft. below the river 
unaltered), plus a capping of compact silt. The 
piles, it may be stated, were all cut for the centre 
portion to the uniform length of 50 ft. and driven 
to suit that length. The superstructure was of 
three longitudinals with corbelled struts beneath. 
At the northera end wasa light iron swinging span 
of 40 ft. clear opening. The bridge was designed 








to carry foot-passengers and light vehicles on each 
side of the line, which was railed off. The decking 
was of open sawed timber. Not discouraged by 
these rebuffs the author then attacked the question 
of the staff, which was very shortly to be reduced 
by the departure of the first and second assistants, 
and he represented the impossibility of exercising 
anything like the efficient supervision over con- 
struction the work required, or of expediting the 
location and survey of the line, without at least as 
many assistants as were then employed. But His 
Excellency proved deaf to all remonstrances and 
directed that both the assistants should leave and 
not be replaced. It should be observed that 
although a considerable proportion of the line, as 
then proposed, had been prospected, located, and 
surveyed, there was no plan in existence of any of 
it, only a section, so that immediate engineering 
control and constant supervision was even more 
necessary here than is usually the case, to prevent 
the Chinese constructors from shifting the line to 
suit themselves and sharpening curves and steepen- 
ing gradients wantonly—things which they had 
constantly and habitually done in the past, and 
which involved the perpetual re-setting out of the 
line to suit their work and the wholesale rejection 
of formation which was supposed to have been 
finished. Notably in the difficult sidelong ground 
between the tunnel and the wharf at Kelung, where 
the result was a series of impossible curves and im- 
practicable gradients, ranging down to 24 chains 
radius and 1 in 16, so that the whole formation 
had to be more or less condemned. 

From March 18 to April 3 the author paid his 
first visit to the centre of the island to report on 
the location of the line in the neighbourhood of the 
two big torrents (Fougli and Taichia) which formed 
the most serious of the obstacles to be encountered 
by the line. He was accompanied by a Chinese 
general, a Cantonese carpenter, and an escort of 
‘*braves.”’ On the outward journey a track, known 
as the ‘‘ Imperial Road,” along the coast was fol- 
lowed, while the return journey was made chiefly 
between the first and second range of hills. The 
latter route, though preferable to the former as far 
as the river crossings were concerned, was so objec- 
tionable in other respects, that the author deter- 
mined to penetrate behind the second range and 
examine the country there. But owing to the 
Chinese soldiers fearing to arouse the hostility of 
the savages within whose borders it would have 
been necessary to push the exploration, he was com- 
pelled very reluctantly to relinquish the project. 

The bed of the Fougli River along the coast 
route is about five miles in width and that of the 
Taichia River about }? of a mile, and both are a 
wilderness of boulders. The former is, however, 
broken up by islets of cultivated ground rising 
above ordinary flood level, but subject to risk 
of complete re-arrangement during exceptional 
floods. The latter is narrowed down to } of a mile 
by passing through a deep gorge in the first coast 
range just before reaching the coast track, but this 
is the more dangerous and destructive river of the 
two, as its bed has a much steeper incline, and the 
collected and concentrated flood waters a more 
formidable sweep. Above the first and below the 
second coast ranges the Fougli is about 2? miles in 
width and the Taichia about the same width (? of a 
mile), but both beds are all covered with shifting 
watercourses, sand banks, rocks and boulders, 
affording little or no ostensible hope of good foun- 
dations. Abreast of and above the second range, 
crossings of a few hundred feet were known to 
exist with fairly good rocky sides and bottoms. 
Notwithstanding the author's representations to the 
governor of the necessity for the careful examina- 
tion of the inner route, before deciding to adopt or 
reject either of the others, and in despite of the 
late chief assistant’s report after prospecting the. 
middle route, which was decidedly against its 
adoption, the governor decided that this route 
should be chosen and ordered the line to be laid 
out and surveyed between the first and second 
coast ranges. About this time a change was 
effected in the management of the line, consequent 
on the final dissolution of the Chinese company, 
which had previously, in conjunction with the 
Government, attempted the construction of the 
railway and had consequently become hopelessly 
involved, the line being, by consent of the Pekin 
censorate, finally recognised as a purely Govern- 
ment undertaking. The Chinese manager of the 
arsenal, who had already control over the machinery 
and sleepers, was made president of the railway 





(Tu Pan), and the English superintendent manager 
was styled ‘‘ advising manager ” (Hwai Pan), which 
finally reduced his authority to consulting limits. 
The new president, however, continued to evince 
in a marked degree an earnest desire to make the 
railway a success, and did all in his power to assist 
in carrying into effect the views of the European 
staff, with the inevitable result of drawing upon 
himself the personal enmity of the military con- 
structors. 

Later in April the author, in company with the 
new president of the line, paid a second visit to the 
central part of the island, and laid out and surveyed 
an important diversion, shifting the line from the 
centre of a narrow valley, ‘between the first and 
second ranges, on to the hills themselves, and thus 
avoiding a regular quaking morass, which occupied 
the whole of this valley, and which, although laid 
out under paddy, was as bad as possible for railway 
purposes. The sides were formed by abruptly rising 
rolling hills of cemented gravel, extending for miles 
towards the coast in the shape of downs. This 
expedition gave the president and the author an 
opportunity of becoming personally better ac- 
quainted, and led to most favourable reports to the 
governor from the former on all the latter’s pro- 
posals and work. 

During these first and second expeditions the 
tunnel work was pushed on by the Chinese general 
in charge, without the slightest attention to the 
directions of the resident assistant, without any 
attempt at timbering or building retaining walls 
as the excavation proceeded. Apparently the 
object in view was to get the headings through 
as rapidly as possible, regardless of future conse- 
quences, but with a maximum immediate taking 
of material. The result was a_ series of 
serious slips at the southern end, blocking for 
several months all access to the heading. These 
eventually removed by dint of reckless expenditure 
of soldier labour, leaving the surrounding and 
superincumbent hillsides in a permanently insecure 
and menacing condition. It may be noted that the 
trusted advisers of the general were his son, a 
young Chinese spark who, on the strength of study- 
ing for the Government official examination, con- 
sidered himself an expert in engineering, and a 
Cantonese carpenter, who, having been a few 
months in Scotland, and having travelled a few 
times by rail, considered he knew more about rail- 
roading than any European in the island. Tle 
method of prosecuting this important work had 
now become so objectionable that the author, in 
conjunction with the European manager, addressed 
a serious remonstrance to the governor, in the 
name of the whole European staff, representing 
that they disapproved entirely of the way the 
work was being done, and would not be held 
responsible for any ulterior consequences. The 
sole result of this was a most amusing rigmarole of 
a despatch from the general, asserting that the 
European staff did not know their own minds, were 
divided in opinion as to the way the work should 
be done, and that he was carrying it out according 
to the best professional rules, was taking money, 
and would take all responsibility. This despatch, 
notwithstanding the Chinese president’s strenuous 
opposition, which led to a serious personal quarrel 
with the general, was indorsed and entirely ap- 
proved of by the governor. The assistant, who 
had been up to that time stationed at the tunnel 
work, was thereupon withdrawn, and the work 
entirely abandoned to the Chinese. 


(To be continued.) 








THE GLASGOW CENTRAL RAILWAY. 
(Continued from page 643.) 

CoNFINING our attention for the present to the 
work of tunnelling and ‘‘cut and cover,” leaving 
stations and bridges to be dealt with subsequently, 
we give profiles of the easternmost part of the line, 
the Bridgeton and Trongate contracts (Figs. 4and 5). 
Both sections are being constructed by Messrs. 
Brand, and their engineer is Mr. William White, 
Messrs. C. D. Barker and John A. McAra being 
assistants. Before the tunnel passes underground 
there is opposite the underpinned wall to which we 
have already referred, a heavy retaining wall 20 ft. in 
height, witha batter of 1 in 8, while the thickness 
varies from 8 ft. at the bottom to 3 ft. at the top. 
The Dalmarnock-road Station is partly open and 
partly underground, for here the underground work 
begins, extending almost continuously for nearly 
five miles. 
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a short distanceahead. The excavation was done 
in 18 ft. lengths and the walls then built. The 
section adopted was No. 2, shown by Fig. 7. 

Canning-street is very narrow. The average 
width from building to building is about 50 ft., and 
the line had to be made on a 40-chain radius to suit 
the curve of the street. Where there was sufticient 
head-room the section was No. 2, as in Fig. 7. 
For a considerable part of the length in the 
thoroughfare named, however, the method of 
constructing the roof of the tunnel is by girders 
and jack arching, the top of the railway covering 
being close up to the surface of the street. The 
sections are as shown in Figs. 9, 10, 11, and 12. 
The work was practically the same as in Trongate 
and Argyle-street, to which we shall refer later. 

Between Canning-street and Trongate (see Fig. 4) 
there is a stretch of ordinary tunnelling and cut 
and cover with brick arching. This part includes 
a short part of the line in Glasgow Green—a public 
park. From Canning-street the line curves ata 
15-chain radius under the Green, going under the 
site of a number of houses which were demolishcd 
to make room fora station. There is a length of 
about 500 yards in the Green, and here the whole 
space for the tunnel was at once excavated in 
lengths of 18 ft., timbered on either side, and the 
complete arching built, the section adopted being 
No. 1, as shown on Fig. 6. The walls and arching 
are of brick in cement, 3 ft. and 2 ft. 3 in. thick re- 
spectively. Hereitmay be notedthat throughout the 
entire railway there is a 9 in. by 9 in. dry rubble 
drain put in every 3 yards to carry off any water that 
may gather behind or on the haunches. This water is 
discharged through a 4-in. pipe piercing the tunnel 
walls and is carried off by the drain in the centre of 
the ‘‘six-foot” (Figs. 6,7, 8,9, and 10). Manholes, 
as shown on Fig. 11, are put in every 10 yards on 
alternate sides. ‘These manholes are 8 ft. high by 
4 ft. 6 in. wide, arched with brick 9 in. thick. The 
space between the rails and the side of the tunnel 
is 5 ft., and there is the usual 6-ft. way between 
the up and down lines. 

The railway again curves out of the Green into 
London-street on a 40-chain radius. Here sufficient 
head room enabled the roof of the tunnel to be 
arched, although with a lesser rise than in the 
Green, the height above rail level being 16 ft. 
(Fig. 7). Under London-street for a part of its 
length bond stores had been constructed, and the 
contractors have thus had their work lightened by 
the exercise of a little ingenuity. The stores 
occupy the full width of the street, the walls being 
built of brick. The ground was divided into four 
stores by walls running parallel with the street. 
The outside compartments have been completely 
built up with brick, and the two inner compartments 
wereconverted into the tunnel, the side walls having 
been underpinned. More underpinning had to be 
done to buildings at the corner of London-street and 
theSalt Market, a famous although not picturesque 
thoroughfare of Glasgow, as the railway passed 
under the corner of the houses on a sharp curve to 
get under the line of Trongate. At this point—the 
Cross of Glasgow—a fine station with buildings on 
the street level is being built, to which we shall 
refer later. 

Up to this point—along Dalmarnock-road, part of 
Canning-street, and London-street—the method of 
construction did not differ, except in the short 
length under Glasgow Green, where the whole 
excavation was made at once. Where the line was 
under thoroughfares (and in all cases there were 
tramway lines on these), restrictions were placed 
upon the company which necessitated special 
treatment. The street could only be occupied for 
a length of 50 ft., and for a width of about 
17 ft. It was therefore decided, after the sheet 
piling had been driven, to sink a trench on the 
street close to the sheet piling, to a depth and 
width corresponding to the heigut and thickness of 
the tunnel walls. This was done for a length of 
from 12 ft. to 15 ft., and timbers put in on the 
side opposite to the sheet piling, with cross-balks 
to support the earthwork of the streets. The 
method of timbering the trenches is shown by 
Fig. 13. As a rulethe opening in the street for 
these trenches was 3 ft. square, rather less than 
the gauge of an ordinary cart, and the material was 
lifted by a small steam crane, shown on our illus- 
tration on page 677, and to be described later. 
The cart was backed over the opening of the trench, 
which was surrounded with timbers on edge, and 
the spoil tipped into the cart and removed toa part 
of the Green, which is being made up with the 





excavated material. This arrangement, it will be 
seen, minimised the handling of the spoil. When 
the desired depth had been excavated the opening 
was closed with timbers and the excavating of the 
next length proceeded with. Following up the 
work of excavation were bricklayers building up 
the wall and removing the temporary timbers as 
they attained their height, spoil being meanwhile 
jammed into the space between the wall and the 
earthwork supporting the centre of thestreet. Ata 
distance behind the bricklayers navvies were engaged 
driving a heading, but before this could be done 
it was necessary to lift the causeways on the street, 
and relay it with the double tramway line on timbers, 
as shown on Fig. 13. The arching of the tunnel was 
thrown immediately after the heading was excavated, 
and the street permanently relaid. The bricks and 
cement for the arching, which was mixed on the 
street level, were tipped down shoots which were 
moved forward as the work progressed, so that it 
was possible to do the work with the least handling, 
and yet to occupy very little of the street. 

Throughout the whole length of the railway, but 
particularly in the section we have described, much 
work has had to be undertaken in the diversion of 
gas and water pipes, sewers, and underground tele- 
graph wire conduits, the pipes required varying 
from 2 in. to 42 in. They are all of cast iron. 

In London-street the railway passes under the 
Union Railway, but the latter is carried over the 
road on a girder bridge, and the new railway is 
underground and does not even affect the abut- 
ments. 

The most difficult part of the work of the line is 
probably in the half-mile of railway between the 
Cross Station and the Central Station, along Tron- 
gate and Argyle-street, the one a continuation 
of the other. We have already indicated that 
many of the buildings are without very solid 
foundations, that the thoroughfare is not over wide, 
and that it is the busiest in the city. There is a 
double line of tramway rails, and an almost inces- 
sant stream of vehicular traffic. Added to the 
difficulties of underpinning buildings at different 
parts, and in one case for an unbroken length 
of about 600 ft., are those incidental to un- 
satisfactory subsoil, which is mostly of wet sand. 
And, besides, the contractors must not in their 
operations interfere with traffic, excepting for a 
few hours at night or on Sunday, nor can they open 
up the street,for any length of time, except at points 
stipulated by Act of Parliament. 

In dealing with the operations we may refer first 
to the work of underpinning, as it was in Trongate 
and Argyle-street, where the most extensive under- 
ge of buildings had to be done. The sections 

igs. 15, 16, and 17 show the heavy underpinning 
on this and other parts of the line. The sections 
given perhaps refer more to Stobcross-street, but 
the work generally did not differ, so that one de- 
scription may suffice. Spaces, not exceeding 4 ft. 
in length, were excavated under the foundations to 
be underpinned. The foundations were supported, 
and the trench timbered in the manner shown 
on the section (Fig. 18). When the excavations 
had been carried down to foundation level cement 
conorete, to a depth of 2 ft., was putin. When 
this had set sufficiently, brickwork in cement was 
built in up to within 9 in. of the footings of the 
buildings. This brickwork was then allowed to 
stand for thirty-six hours, after which the remain- 
ing 9 in. was solidly keyed up with brickwork in 
cement. The bricks used for this purpose were 
wedge-shaped, which aided greatly in keying the 
brickwork tightly up against the footings. 

It was specified that where there was any irre- 
gularity, slate pinnings were to be used to insure 
complete solidity. This has not been found neces- 
sary ; when these piers of brickwork were thoroughly 
set, the spaces which had been left undisturbed 
between them were then built in and keyed up in 
asimilar manner. Where the ground was bad, raking 
struts were used to support the houses. The section 
given (Fig. 18) represents a building underpinned 
at Dalmarnock-road Station. This was one of the 
deepest pieces of underpinning done, the bottom 
of the foundations being about 25 ft. below the 
surface of the street. 

The method of constructing the railway in 
Trongate and Argyle-street is by girders and jack 
arches already referred to. Here it was desirable 
to have the rail level as near the surface as possible, 
as much to clear soft ground underneath as for any 
other reason, so that the top of the tunnel is 
only 12 in. below the street level. The side walls 








are first built pretty much in the same way as 
already described, trenches being excavated in 
short lengths and timbered (Fig. 14). In this 
case it was necessary to temporarily prop up with 
timbers the gas and water pipes, while V-shaped 
troughs were provided to carry the sewage from 
the houses clear of the trenches into the existing 
sewers in the centre of the street, but ultimately 
to be replaced by new sewers built nearer the kerbs. 

The side walls, which are plumb in this case, as 
shown in Fig. 9, are of brickwork, 3 ft. thick, with 
a concrete backing of 2 ft. 3in., so that the total 
thickness is 5 ft. 3 in., with piling immediately 
behind. The height from rail level to bottom of 
girder is 14 ft., and to street level 17 ft. 6 in., so 
that the top of the girder is about 12 in. from 
the street level. The invert is of concrete 2 ft. 
thick, the radius being 31 ft. 6in. It is 3 ft. 6in. 
below rail level, and in the centre there is a drain 
Pipe as shown. 

he main girders are 29 ft. 6 in. long, and are 
placed 7 ft. 6in. apart. They are the usual type of 
plate girders constructed of steel, and the dimensions 
are shown on Figs. 19to 22. They are 2 ft. 3in. deep 
at centre, and are made of plates and angles. The 
bottom plates are 19 in. broad, and the upper ones 
14in. There is a space left in the bottom of 42 in. 
(Fig. 22), which is filled with pitch for protection 
from rust at inaccessible points, and there is in 
addition a rust plate ;°; in. to keep the pitch in 
place. The openings in the web at either end of 
the girder, as shown in Fig. 19, are for the water 
and gas pipes. The main girders rest on the 
finished walls on granite beam blocks 12 in. thick, 
with an inch cast-iron bedplate, 2ft. 3 in. by 
1 ft. 74 in. (Figs. 24 and 25). 

The jack arching (Fig. 22) is of two-xing brickwork 
springing frem a concrete skewback on the bottom 
flange of the girders. The span is 7 ft. 6 in., the 
rise of arch being 1@ in. and the radius 3 ft. 8 in. 
The girders at either end have a series of 4-in. cover 
plates stiffened by | irons and butting against the 
upper flange by L irons (Fig. 23). These are for 
allowing access tc the gas and water pipes. Where 
there is jack arching the girders are tied together 
by 1}-in. bars inclosed in cast-iron pipes filled with 
pitch built into the arching. 

On a convenient Sunday when the tramway 
trafic is stopped by arrangement with the 
company, the street and car rails between the 
length of side walls built, are lifted and excavated 
for the whole width of the street, to a depth of 
from 6 ft. to 7 ft. The portable cranes again are 
utilised. There is laid on either side of the street 
temporarily rails, and on these lines two cranes 
run along carrying the girder shown on Fig. 19 
for spanning the street. The girder is laid on the 
granite blocks previously laid in position to receive 
it. The rails are then laid over this girder and 
the cranes again move forward with another girder 
and so on, three to five girders being laid at 
each opening on a Sunday. Each girder weighs 
3 tons. Formerly, as soon as the girders were 
placed, a temporary flooring was at once built 
on the top in order that there might be no delay 
in the relaying of the tramway rails and the street 
reopened, which was timed for 5 a.m. on Monday 
morning, so that only about thirty hours were 
available. The jack arching between the girders was 
built during the week, operations being carried on 
under the flooring. This was subsequently lifted and 
the causeway permanently relaid. But now the 
men have become such adepts at their work that 
they can count on having the girders in place at 
8 a.m. or 10 a.m. on Sunday instead of 3 p.m. 
or 4 p.M. as formerly. The hours saved here 
are utilised by large squads of bricklayers in 
completing the beam filling, and turning the 
jack arches as soon as the centres have been 
set. While this is being done a gang of labourers 
is mixing the concrete which is laid over the jack 
arches, and another gang is getting ready asphalte 
to cover the whole, as shown in Figs. 9 and 11. 
During Sunday evening and the ‘sma’ ’oors ” 
of Monday, the relaying of tramway rails and 
causeway is completely finished. The excavation 
under the girder roof is being removed from the 
ends, so that wagons may carry off the spoil. The 
maximum number of girders as yet laid by 
Messrs. Brand on a Sunday was thirteen, at four 
different points along Argyle-street. Eight cranes 
were in use. Sunday, it may here be remarked, is 
one of the busiest days on the line, as many as 
600 men being employed on Messrs. Brand’s length 
of 33 miles. 
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The cranes used were nearly all of one type 
constructed by Messra. John H. Wilson and Co., 
Sandhills, Liverpool. As they proved very con- 
venient and efficient, we give an engraving of one on 
page 677. This engraving shows the crane adapted 
for a grab dredger, which, however, was not much 
used. The crane is capable of lifting 3 tons, and 
the radius of the jib with this load is 16 ft., so 
that it could stretch half way across any of the 
streets, and with one on each side of the thorough- 
fare the whole width of the street was commanded. 
It runs on rails laid according to the standard gauge 
—4ft. 84in. The vertical boiler is of steel and is 
7 ft. Gin. high and 3ft. 6in. in diameter, the 
working pressure being 75 lb. to the square inch. The 
engine has two cylinders 7 in. in diameter by 10 in, 
stroke, fitted with link-reversing motion. Lifting, 
lowering, slewing, self-propelling, and jib.adjusting 
motions are all worked by steam and are all extra 
quick, The whole of the gearing for travelling is 
of cast steel, the wheels on the axles being arranged 
with a sleeve, so that the axles can slide endways 
to allow for irregularities in the road and give sufli- 
cient play for passing round curves of small radii. 
The roller path is loose and is arranged so that 
when any undue strain is thrown on the race wheel 
the path yields and prevents the teeth being 
broken. 

The system of consvruction by girders described 
is to be carried out for a length of about 1400 yards, 
including Canning-street, Trongate, Argyle-street, 
to Anderston (see Figs. 4 and 5). 

The underpinning having been accomplished no 
difficulty was experienced in the work, except in 
Argyle-street, near the point where the new rail- 
way crosses under the main line of the Caledonian 
Company, which is carried into the Central Station 
on a fine girder bridge over Argyle-street. The 
trouble arose owing to the subsoil being wet sand, 
and as tall buildings lined the street on either side, 
great care was required. Acting on the acknow- 
ledged principle that if the soil could be drained 
without any of the sand being drawn from it, 
excavating operations could proceed with as much 
safety asin ordinary material, the engineers decided 
to lay a culvert connecting with a deep well, from 
which the water could be pumped into the Clyde. 
This is being done under compressed air, the water 
level being about 12 ft. to 15 ft. below the street (see 
Fig. 2, page 643 ante). In premises under the 
main railway plant has been laid out, including 
three boilers, and two engines coupled direct to 
air compressors. A third compressor is used 
occasionally. In the first place a well was sunk 
and lined with brick, but it was found that as the 
pressure was increased the brick lining allowed the 
air to escape, and it was, therefore, decided to line 
it with steel plates. The well is 40 ft. deep and 
6 ft. internal diameter. From near the bottom 
of this well a culvert 4 ft. 6 in. in diameter, and 
lined with cast iron in segments, has been driven 
northwards to the centre of the street, where 
it diverges in two directions, east and west, along 
Argyle-street. The culvert is parallel with and 
immediately below the invert for the tunnel. 
Figs. 27, 28, and 29 show the construction of the 
culvert, the segments, which are 2 ft. 93 in. long, 
number five in the ring with a key 8 in. long. 
The air lock, it is interesting to note, is one of 
those used in one of the caissons for the founda- 
tion of the Forth Bridge. It was illustrated and 
described in ENGINEERING, vol. xlix., page 236. 
The maximum pressure was 12 lb. to the square 
inch, and the construction proceeded at the rate 
of 9 lineal yards per week. Only one man could 
work at the face and at the bolting up of the seg- 
ments, and even then he was considerably hampered 
as he had to work in a height of 4} ft. The 
culvert has a total length of about half a mile 
and is now practically finished, as the cement lining 
is being put in backwards from the faces towards the 
shaft, and the rails used for the conveyance of men 
and materials on special bogies are being gradually 
lifted. The next step will be to draw the wooden 
plugs, Fig. 29, which were temporarily inserted in 
the drainage apertures to prevent the escape of air 
during construction. For some part of its length 
near Buchanan-street the culvert passed through a 
stratum of clay, out of which little or no air escaped, 
and the ventilation at this place was bad, especially 
in comparison with that when passing through 
coarse sand and gravel. These latter allowed the 
air to passed through them readily. 


(To be continued.) 


THE IRON AND STEEL INSTITUTE. 

THE annual general meeting of the Iron and 
Steel Institute was held on Thursday and Friday 
of last week, the 26th and 27th of May, in the 
theatre of the Institution of Civil Engineers, 
which had been lent for the purpose by the Council 
of the latter Society. The President, Sir Frederick 
Abel, occupied the chair, and after the usual 
formal business had been transacted the secretary 
proceeded to read 


Tue REporT OF THE COUNCIL 


for last year. In the report for the previous year 
it had been announced that the increase in the 
membership had been larger than in any previous 
year, the net gain being 146. The present report 
had a less encouraging tale to tell, as but 79 new 
members were proposed for election during the 
year 1891 ; and unfortunately there had been an 
unprecedentedly large number of losses, the 
death-rate having been much higher than in 
any previous year, the names of no less than 33 
members being on the list of those deceased. 
Amongst these are the Duke of Devonshire, the 
first President of the Institute, Lord Edward 
Cavendish, for several years a member of Council, 
the Earl of Granville, one of the original members, 
David Greig, A. H. Martin, of Dowlais ; Hugh 
Neilson, of Glasgow ; Samuel Osborne, of Shef- 
field; R. J. Ransome, of Ipswich; Richard Sen- 
nett ; Richard Smith, for many years Dr. Percy’s 
assistant ; and Benjamin Walker, of Leeds. It 
will be seen, therefore, that the Institute has not 
only suffered loss in the unprecedented number of 
members that have died, but also that the list in- 
cludes several names of important members. The 
number of resignations has also been unusually 
large, no less than 21 persons having been taken off 
the roll in this way, whilst 24 have been removed 
from the register ‘‘ for other causes.” It will be 
seen, therefore, that during the year 1891 practi- 
cally the roll of membership remained stationary 
in regard to numbers, the net gain being one mem- 
ber as compared to 146 of the previous year. The 
fact is attributed to the depressed condition of the 
iron and steel industries and to members having 
joined simply to take part in the United States 
excursion, and thus obtain the exceptional ad- 
vantages offered to members of the Institute. 
Reference was next made to the two meetings of 
last year, both of which, it will be remembered, 
were held in London ; a fact which may perhaps 
not have been without influence as a recruiting 
effect. A special volume of the Proceedings had 
been published to form a record of the visit to the 
United States, and reference was made to this in 
the report. The principal contributors had been Sir 
Lowthian Bell, who had written an account of the 
metallurgical resources of the United States and 
their development, Mr. Snelus had described the 
northern excursion ; Mr. John Birkinbine, Presi- 
dent of the American Institute of Mining Engi- 
neers, had supplied useful statistical and topo- 
graphical notes upon American iron ore deposits, 
with special reference to the mines visited by the 
Institute ; Mr. William Colquhoun, of Cardiff, had 
furnished technical accounts of the prineipal works 
visited, illustrated by drawings of furnaces and 
machinery ; and the preface was from the pen of 
Sir James Kitson. The report next announced 
that Sir James Kitson had been elected by the 
Council to be the representative of the Institute 
on the governing body of the Imperial Institute. 
The Bessemer Medal had been awarded to Mr. 
Arthur Cooper, of the North-Eastern Steel Works, 
Middlesbrough, in acknowledgment of his arduous 
and successful labours in the construction and ad- 
ministration of the first important works in this 
country specially designed for the Bessemer basic 
process. With regard to the funds of the Institute, 
the report stated that they were in a satisfactory 
condition. After providing for the extraordinary 
expenditure entailed by the preparation and issue 
of the special American volume, amounting ap- 
proximately to 8101,, there remained a balance of 
income over expenditure of 1641. 19s. 1ld. But 
for this unusual call on the finances, the surplus 
would have been the largest the Institute had 
ever had. The total income last year was 37421. 
6s. 10d. 

The autumn meeting will be held this year in 
Liverpool, which city was last visited by the In- 
stitute in 1879. The date has not yet been 





decided. 





THe Bess—emMeR MEDAL. 


The next business was the presentation of the 
Bessemer Medal, which, as already stated, had 
been awarded to Mr. Arthur Cooper, of Middles- 
brough. In handing Mr. Cooper the medal, Sir 
Frederick Abel said that the North-Eastern Steel 
Works might be looked on as the nursery of the 
basic process. In returning thanks, Mr. Cooper 
referred to the paper on the basic process which he 
had read at the Chester meeting. During the nine 
years that had since elapsed they had turned out 
at the works with which he was connected, a 
million and a quarter tons of basic ingots. 


PRESIDENTIAL ADDRESS. 

Sir Frederick Abel next proceeded to deliver a 
brief address. He commenced by saying that 
words of sorrow, sympathy, and regretful retro- 
spect are inseparable from the few remarks with 
which he would open the twenty-third annual 
gathering of the Institute. The President referred 
to the public losses which death had laid upon the 
Institute and the country at large, but it may be 
that there was a deeper pathos in the note which 
was struck than comes from public loss, however 
serious. Death has been very busy during the last 
twelve months, and out of the list of names given 
in the report there must have been few of those 
present who did not feel they had lost scmething 
more than a fellow member. The death of the 
Duke of Devonshire led to appropriate reference 
to his grace’s address delivered when he was Presi- 
dent ; the first presidential address delivered before 
the Institute. In that year, 1867, the produce of 
pig iron in the United States was nearly 1,350,000 
tons, which was looked on as mmarkable at the 
time. Sir Frederick Abel pointed out that after a 
lapse of twelve years the production had been 
doubled, while in another ten years it had reached 
a figure approximating to the average production 
in Great Britain during the past ten years. In the 
same address the Duke of Devonshire alluded to 
the growing importance of Bessemer steel, and the 
approaching expiration of the Bessemer patents 
was referred to as likely to increase the de- 
mand. In that year the produce of Beasemer 
steel in the United Kingdom was 160,000 tons, 
while open-hearth steel had not become a staple 
product. In 1890 the British production of Bes- 
semer steel exceeded 2,000,000 tons, while that 
of open-hearth steel exceeded 1,500,000 tons. 
In 1891, however, there was a very remarkable 
falling off in the producti‘ n of Bessemer steel, to 
the extent of about 35 per cent., while the produce 
of open-hearth steel was reduced about 3 per cent. 
The duke, in his address, pointed out that the 
Bessemer process was limited in application, as 
only certain kinds of iron were susceptible of suc- 
cessful treatment by it, and this led Sir Frederick 
Abel to refer to the basic process. It was pointed 
out in the address that during a discussion which 
took place at a meeting of the Institution of Naval 
Architects last year upon a paper by M. Barba, on 
recent improvement in armour plates, it became 
evident that the public were far better instructed 
as to the progress made in such directions as this 
by other nations than to the advances made by our- 
selves. This isa significant fact, and the President 
appositely added that ‘‘such information as the 
Director of Naval Construction feels disposed to 
afford regarding our progress in practical expe- 
rience on the relative merits of different kinds of 
armouring will therefore be very welcome.” Refer- 
ence was next made to the United States experi- 
ments in armour plates, but thege trials have been 
fully referred to in our columns, so that there is 
no need to repeat the details here. Commenting 
on the American trials, the address says: ‘‘ Al- 
though the trials in the United States have ap- 
peared to establish a marked superiority of nickel 
steel plates over the compound plates of J. Brown 
and Co.’s manufacture, it is interesting to notice 
that the latter are gallantly striving to maintain 
the high position which exhaustive trials had 
secured to that form of plate as efficient armouring 
for ships of war, and that recent trials at Shoebury- 
ness and at: Portsmouth of experimental compound 
plates which have been submitted by that company 
to a supplemental [gomer devised by Captain 
Tresidder, late Royal Engineers, seem, so far as I 
can learn, to have demonstrated that powers of 
resistance and endurance, much exceeding those 
of the compound plates tried in the United States 
and at the Ochta experiments of last year, can be 





secured to these structures.” 
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HORIZONTAL ENGINE WITH MUNCASTER’S VALVE GEAR. 
CONSTRUCTED BY THE LILLESHALL COMPANY, LIMITED, ENGINEERS, WELLINGTON, SALOP. 
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The address next dealt with the communication 
made by Sir Lowthian Bell in 1870 at the Merthyr 
meeting, in which experiments were described 
which favoured the conclusion that the carbon 
impregnation of an iron ore by dissociation of car- 
bonic oxide takes place at as low a temperature 
as deoxidation, which, in the case of Cleveland 
ore, occurs at 200 to 210 Cent. (392 deg. to 410 
deg. Fahr.), and the freshly reduced spongy iron 
at about that temperature reduces carbon from car- 
bonic oxide to an extent corresponding to 20 to 24 
per cent. of its weight, but that as the temperature 
approaches a red heat the deposition of carbon 
diminishes considerably in extent. The result of 
many experiments with other metals and their 
oxides showed that zinc, tin, chromium, and sili- 
con, and their oxides, are neither reduced by car- 
bpnic oxide at a temperature of about 420 deg. 
(melted zinc), nor give rise to deposition of car- 
bon ; that copper and lead are reduced at a tem- 
perature up to about a red heat without deposition 
of carbon ; that the higher manganese oxides are 
reduced to protoxide below a red heat without im- 
pregnation of carbon; but that nickel, and in a 
smaller degree cobalt, suffer reduction from their 
oxide with deposition of carbon, Sir Lowthian 
Bell, while employing temperatures in his experi- 
ments considerably below those prevailing at the 
particular positions in the blast furnace, where it 
was believed that the production of pig iron was 
effected, did not have recourse to so low a tem- 
perature as that at which, after having demon- 
strated (what So in the absence of an ac- 
quaintance with Bell’s results, a novel observation) 
that carbon was separated from carbonic oxide by 

ssing the gas over nickel at a high temperature, 

lessrs. Mond, Langer, and Quincke made the dis- 
covery that nickel entered into the composition of 
the gas. Thus they started from the point in this 

articular direction to which Sir Lowthian Bell 

ad carried his observations twenty years pre- 
viously, and obtained the remarkable nickel-carbon 
oxide compound referred to hy the President in 
his address of last year, and which they have 
since succeeded in produciag upon 80 con- 
siderable a scale as to afford a prospect of its 
acquiring industrial importance. In the description 
of their earliest results, they stated that attempts 
to produce similar combinations of carbonic oxide 
with other metals, including iron, had failed. By 
persevering in research in many very varied direc- 
tions, and especially with iron, they at length suc- 
ceeded in volatilising notable, although small, 
quantities of the latter metal in a current of car- 
bonic oxide, by using the finely divided pure iron 
obtained by reducing the oxalate in a current of 
hydrogen at the lowest possible temperature (about 








(For Description, see Page 686.) 
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400 deg. Cent.), allowing the product to cool in| at 102.8 deg. Cent., and solidifies below 21 deg. 
hydrogen to 80 deg., and then passing a current of into yellow needle-shaped crystals. It is slowly 
carbonic oxide over the spongy metal. The gas, | decomposed by exposure to air, and when its 
after this treatment, was found to impart a yellow vapour is heated to 180 deg., it is completely de- 
colour to a colourless flame, and if passed through | composed into iron and carbonic oxide. Analysis 
glass tubes heated to between 200 deg. and 300 deg. | and the determination of its vapour density show 
Cent., it deposited a metallic mirror and furnished | the composition of the liquid to be represented 
black flakes at a higher temperature, which analysis | by the formula Fe(Co)5, and Messrs. Mond and 
showed to contain 79.30 per cent. of carbon. The | Langer have therefore called the compound feryo- 
quantity of iron and carbon oxide compound | penta carbonyl. If exposed to light in a sealed 
neg in this way was very small. By ing | vessel for several hours, it deposits gold-coloured 
litres of carbonic oxide per hour over the iron tabular crystals, having a metallic lustre like gold 
(the latter being from time to time reheated ina when dry, but becoming brown by gradual decom- 
current of hydrogen), the issuing gas contained position when exposed to air. These crystals 
not more than 0.01 grm. of iron, equal toless than appear to contain a slightly smaller amount of 
2 c.c. of the gaseous iron compound in a litre of the carbonic oxide than the liquid compound from 
carbonic oxide. The gas mixture, when passed which they are deposited. Mr. Mond and his 
through benzine or heavy mineral or tar oils, was collaborateurs are still actively engaged in pursuing 
partially deprived of the iron compound, and the the researches which have brought to light the 
result of examination of solutions of this kind led | formation of these remarkable metallic compounds 
to the conclusion that the gaseous iron combination, | whose discovery and properties suggest possibilities 
analogous in composition to the nickel-carbon/in several directions of technical chemistry which 
oxide compound (or nickel-tetra carbonel), had | will doubtless lead to interesting investigations. 
been found, and that its formula was Fe(Co)4.; The address next proceeded to deal with the 
In continuing their researches, Mr. Mond and Dr. | prospects afforded by the introduction of the 
Langer have succeeded in obtaining the iron com-| Le Chatellier pyrometer, and to the good results 
pound in the form of a liquid of op. gras. 1.4664 (at likely to follow the investigations undertaken by 
18 deg. Cent.), which distils without decomposition the Alloys Research Committee of the Institution 
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THE LAST OF THE BROAD GAUGE. 
(For Description, see Puge 690.) 














BOLTING UP NARROW GAUGE ROAD READY FOR PACKING, 














FIRST NARROW GAUGE NEWSPAPER TRAIN APPROACHING TEIGNMOUTH STATION, MAY 23, 1892, 
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of Mechanical Engineers, and concluded with a 
general reference to the progress made both in the 
material and scientific aspects of the production of 
iron and steel since the first meeting twenty-three 
years ago. 

A vote of thanks to the President was pro- 

osed by Sir Bernherd Samuelson and seconded 

y Mr. A. Carnegie, who stated that he had 14 
open-hearth furnaces constantly working on basic 
steel. A remarkable series of tests had been 
made by the Pennsylvania Railway, and the 
result of these had been that basic steel was placed 
on the same footing as acid steel for boiler-plates 
and fireboxes. Not only was this the case, but 
the question was seriously entertained whether the 
specification for boilers should not definitely state 
basic steel to the exclusion of that made by the 
acid process. With regard to what had been said 
about armour the speaker stated that the compli- 
mentary remarks made by English manufacturers 
were due to the more than willingness to attribute 
to others a success which they would hardly claim 
themselves. For his own part he thought that 
what had been done in America had not gone much 
beyond experimental work. With regard to 
Harveyising, that was yet in the future. A few 
plates only had been made; one had given extra- 
ordinarily good results, while another certainly had 
not. We wish we could reproduce the remainder 
of Mr. Carnegie’s speech, which branched off from 
a consideration of the steel question to subjects of 
far wider interest, but any written and printed 
words would lack the force given to them by Mr. 
Carnegie’s finished eloquence. He referred to the 
pleasant relations that exist between English and 
American engineers, and looked for a further growth 
of this friendship as the means of communication 
improved. 


EXPERIMENTS WITH Basic STEEL. 


A contribution by Mr. W. H. White, the Director 
of Naval Construction, on this subject, was the first 
paper read. Of this a memoir we print in 
extenso on page 699, and we may therefore at once 
ago to the discussion by which it was followed. 

r. Gilchrist was the first speaker on Mr. White’s 
paper. Referring to the tables which had been 
quoted by the author, in which the details were 
given of the Admiralty tests with basic steel, he 
pointed out that three out of the four makers, 
whose productions had been subject to trial, had 
used ordinary pig containing 2.6 to 2.7 per cent. of 
phosphorus. 

Mr. Arthur Cooper thought Mr. White must be 
congratulated upon the very efficient and thorough 
manner in which he had carried out his experi- 
ments. The results given in Tables I. and II. of 
Mr. White’s paper confirmed the results of Mr. 
Cooper’s tests made in Middlesbrough at the 
North-Eastern Steel Works on planed unperforated 
strips of basic Bessemer steel, at the time the 
firm were supplying material for shipbuilding 
under Lloyd’s survey. The speaker had had no 
experience with basic open-hearth steel, but he 
was not at all surprised that Mr. White had 
arrived at the conclusion he had, viz., to admit 
basic open-hearth on the same terms as acid 
open-hearth, and he saw no reason to doubt that, 
after he had completed his further trials of basic 
Bessemer, his results would be equally satisfac- 
tory. As regards the experiences of his firm they 
supplied something like 1000 tons of basic Bes- 
semer in the early days under the very stringent 
inspection of Lloyd’s surveyors with satisfactory 
results, so far as quality of the steel was concerned, 
but as a very large demand came upon them about 
that time for a much softer quality of steel, viz., 
for billets for wire, and for slabs and bars for tin- 
plates, it suited them much better for commercial 
reasons to take up the softer trade for which the 
plant and arrangements were made, rather than to 
follow up the manufacture of steel for shipbuild- 
ing, for which they were not so well laid out, inas- 
much as having no angle or plate mills they had to 
supply the shipbuilding material in the form of 
blooms and slabs to neighbouring works to be 
rolled down into the finished product. Alto- 
gether they found the business a very inconvenient 
one. 

With respect to what Mr. White said as to 
reducing the tensile strength, Mr. Cooper thought 
he had something to do with the suggestion to which 
the author referred, but the idea was not to get the 
minimum standard reduced from 26 tons to 23 tons, 
but to get a lower additional class fixed for soft basic 


steel or ingot iron, so as to enable this softer steel 
to compete with wrought iron. It was not ex- 
pected to get for this material much reduction from 
that of the iron scantlings, but it was thought that 
this would form a sort of middle class, and that of 
this material a ship could be produced superior to 
iron in point of quality and at about the same cost. 
He quite agreed with Mr. White that owing to 
recent developments there did not now appear to 
be the same necessity for the lower limit as in the 
earlier days, because it was now quite as easy to 
make steel of the higher tensile strain as of the 
lower strength. 

Mr. Snelus wished to call attention to the list 
of riveted samples. The author had said that up 
to the stage of riveting the basic Bessemer samples 
compared well with open-hearth acid samples pre- 
viously tested. Turning, however, to the table which 
contained the results of experiments made at Pem- 
broke Dockyard in 1888, to ascertain the effect of 
riveting on basic Bessemer steel, much less satis- 
factory results were reached. Fracture had oc- 
curred in a most irregular fashion, and at very low 
breaking stresses in many instances. No method 
of averages fairly represented such conditions. 
With open-hearth acid samples of 4-in. plates 
with ?-in. rivets and countersunk points, the 
breaking stress on the sectional area of the plate 
across the line of rivet holes was found to be as 
great as that of the unperforated plate. It was 
seen by reference to the table that in the basic 
Bessemer samples of similar character the break- 
ing stress varied from equality to that of the un- 
perforated plate, down to about 63 per cent. of the 
full strength. Commenting on these points the 
fact that there was no reduction from perforation 
Mr. Snelus looked upon as unique, and he would 
like to ask the reason for so remarkable a result. 
He considered the basic steel a pure metal, and 
this was important, and only further experience 
was wanted to get uniformity with the product of 
the converter, as well as that of the open-hearth 
furnace. Mr. Snelus was sure that steel could be 
produced as cheaply in England as anywhere, but 
what was wanted was employment for the steel. 
He had lately been at Seraing, and there he had 
found that the contract for the ironwork for a large 
Chinese iron works had been taken out of the hands 
of the English firms by a Belgian works. The 
design was from English hands, and Englishmen 
would be employed on the works, but English 
material would not be used, in spite of the welcome 
that any such order would receive at the present 
time. Mr. Snelus attributed this to the want of 
energy on the part of those who hava the commer- 
cial control of English iron and steel works in this 
country. 

In this respect we think Mr. Snelus was right. 
Our Continental competitors—not only in the iron 
and steel trade, by the way—show more enterprise 
in seeking and securing outlets for their produce ; 
in fact they are better salesmen. The British 
manufacturer is rather given to despising those arts 
by which customers are obtained. ‘‘ Those beggarly 
foreigners are so hungry for orders that they never 
let a thing pass” recently said the agent of a big 
north country firm ; and, barring the epithet, the 
expression about describes the situation. Perhaps 
we have been spoiled by the period during which 
we had a practical monoply of many kinds of manu- 
factured goods. We hardly yet realise that we 
must strive at every point—both in making and 
selling—if we do not wish to be passed by the 
‘‘hungry foreigner;” who, now he has forced 
admission to the feast brings the keen appetite due 
tolongabstinence. We perhapsare a little sluggish 
from repletion. 
Mr. James Riley, in speaking of basic steel, said 
he would first like to express his appreciation, as a 
steel manufacturer, of the sympathetic attitude 
assumed by Mr. White and Mr. Martell in their 
dealings with the introduction of basic steel for 
shipbuilding purposes ; and he also thought it was 
a fitting opportunity to refer to the indebtedness 
of the Institute to Mr. White for contributing the 
paper. Steelmakers perhaps did not always 
remember what they owed to gentlemen in official 
ositions, but it would be well to think what would 
ave been the position of the steel industry now if 
Sir Nathaniel Barnaby, Mr. White, and Mr. 
Martell, had assumed only a passive attitude during 
that time. Mr. Riley wished to indorse all that 
the paper said as to the value of basic open- 
hearth steel, in the manufacture of which he had 





had experience. He would, however, say nothing 


about basic Bessemer, and this because he had had 
no experience as a manufacturer of that metal. He 
would remind his audience, however, that at the 
Glasgow meeting of the Institute in 1885 he had 
expressed a strong opinion that the proper way 
of utilising the basic process was by the 
open-hearth, and not by the converter. Doubtless 
since that day he had seen reasons to modify his 
views. Mr. Cooper had made good basic Bessemer 
steel, but Mr. Riley still held that the basic 
process was more fitted for the open-hearth, which 
would produce the best basic as it did the best 
acid steel. Reference had been made to the tests 
for basic steel made at the works over which Mr. 
Riley presides, and in this matter Mr. Martell had 
not shown himself so sympathetic as in others. 
Mr. Martell said, he wanted to be informed upon 
what went into the furnace before he would pass 
the steel, but in that Mr. Riley considered he was 
going beyond his proper sphere of inquiry. Mr. 
Riley was quite willing to submit to any tests 
asked, but so long as he complied with these, and 
produced a metal of the kind required, he thought 
that was all that should be asked, leaving him to 
get his results as best he might. It was what 
came out of, and not what went into the furnace, 
with which surveyors or overseers should have to 
deal. On this point the speaker and Lloyd’s 
chief surveyor were at issue, and as neither would 
give way the company with which Mr. Riley was 
connected had not for a time received orders for 
material which was under Mr. Martell’s control. 
That, of course, has been to the loss of Mr. 
Martell’s clients. 

Sir Alfred Hickman said that the time was past 
when we should consider whether basic steel should 
be employed or not, for it was now an established 
fact that itshould. The foreign makers had settled 
this, for if they produced it we must. He con- 
sidered that basic steel must ultimately be the best, 
but up to the present the process was not complete, 
although it was progressing towards perfection. 
Mr. Riley preferred the open-hearth steel, but he 
very fairly stated that that was because he had had 
no experience with Bessemer. One of the improve- 
ments the speaker would mention was the method 
of introducing the ferro-manganese ; it being now 
first put in a wooden box, which was then placed in 
the converter. In his works they had more certain 
and regular results when this plan was followed, 
although they were unable to give any reason for it. 
As a comment on what had been advanced as to the 
superiority of the open-hearth over the converter, 
he would say, if anything special and out of the 
way were required, do not use the open-hearth but 
the converter. 

Colonel Dyer, of Elswick, referred to the varia- 
tion in results, quoted by Mr. White, for which no 
reason could be assigned. He thought that this 
might be explained by the fact that, in solidification, 
the impurities in the metal were driven to the middle 
of the ingot, and tests cut from parts made from 
the central part were therefore likely to prove 
less satisfactory than others. He had found, 
however, that when there was not so large a 
percentage of oxide present that the effect was 
less, and any one who could devise a test for 
the purpose of determining the presence of 
oxide would do a great deal to help the steel- 
maker. 

Dr. E. Riley thought there was no question as to 
the importance of oxygen. He had some time ago 
been consulted about the manufacture of horseshoe 
nails, in the production of which there had 
been some trouble. Although they were all made 
from the same metal it was found that a certain 
number of the nails, about one in every thirty or 
forty, were quite brittle. The phenomenon caused 
some little difficulty, but Dr. Riley was of opinion 
that it was due to oxygen. On inquiry he found 
that the pan in which the nails were annealed was 
not well luted at the cover, so that a certain small 
quantity of air leaked through, and this was enough 
to affect the nails near the joint. 

Mr, B. Martell said that he could hardly find 
words adequate to express his thanks to Mr. Riley 
for the manner in which he had alluded to the slight 
services which the speaker had been able to render 
to the steel manufacturers. It was so generally the 
other way, and he was quite accustomed to being 
classed with the fossils and obstructives of the 
shipbuilding world ; especially, we might add, by in- 
ventors and exploiters, whose schemes and devices 





he does not at once accept without preliminary test 
or inquiry. It was formerly truly said, Mr. Martell 
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continued, that little enough was got out of the 
Admiralty in the way of information, although so 
much valuable material was obtained at public 
expense. Formerly it was advanced that the reason 
for secrecy was that the consent of the Board of 
Admiralty could not be obtained; but it was 
very evident that Mr. White could get this 
consent when he had a mind to do so, All who 
knew the recent history of steel knew how un- 
satisfactory was the early production of basic steel. 
There was no need for Lloyd’s then to condemn it, 
especially on the north-east coast, as no shipbuilder 
would look at it. For some time after it was not 
heard of, but after a time they were informed that 
Mr. Gilchrist was going to build a large ship en- 
tirely of basic steel. Lloyd’s were invited to 
send a surveyor. They stipulated that the steel 
should be tested in the usual way, and this was 
agreed to. The angles were rolled by one firm 
and the plates by another, so they sent representa- 
tives tothe former in accordance with the usual 
custom, and it was gratifying to him to state that 
the results were such that he could quite confirm 
all Mr. White had said in his paper. That referred 
to angles, and he realised that the time would come 
when basic steel should be accepted with the same 
confidence as acid steel. Unfortunately he could 
not say anything about the plates on this particular 
job, as Mr. Gilchrist did not go on with 
the building of the ship, and therefore he 
would have to wait to know more. Mr. 
White’s tables did not deal with plates above 
4 in. thick, but tests had been made with 
basic steel in. thick, and they were reported to 
be favourable to this extent, that the bend and 
temper tests were satisfactory, and here they had 
not gone to the lowest limit of softness as the 
tensile strength went up to 31.5 tons. The metal 
had not altered in character more than acid steel on 
being punched. With regard to Mr. Riley’s re- 
marks about what went into the furnace and what 
came out, the speaker had previously said that they 
had known no steel up to the time which was made 
with Cleveland ore which passed Lloyd’s tests, and 
the materials of which the steel was composed was 
8 most important matter for them to consider. 
With the early basic steel that was so unsatis- 
factory, they used an ore containing 3 per cent. of 
phosphorus, but the good angles to which reference 
had been made were made from ore containing only 
1.5 per cent. of phosphorus, and the question 
therefore arose whether good steel could be only 
made on this process with an ore containing little 
phosphorus. .Objection had been raised that Lloyd’s 
had accepted steel made on the basic process 
abroad, whilst they would not pass British-made 
basic steel. His answer was, firstly, that Lloyd’s 
were a foreign as well as a British registry, and they 
classed foreiga-built ships, and therefore they had 
to have surveyors abroad, and accept foreign mate- 
rials if suitable. The foreign basic steel was suit- 
able. It was made in the open-hearth furnace, 
and not the converter, from an ore containing 
a small percentage of phosphorus, and, moreover, 
a very large quantity of scrap was used. This 
was a very different thing from that which the 
north-east coast would have them accept as basic 
steel, which was made from an ore with much 
phosphorus. 

Sir Lowthian Bell said that the pig in his 
district had 1} to 1? per cent. of phosporus, and 
therefore was not the same as that mentioned by 
Mr. Martell, which was said to contain 3 per cent. 
of phosphorus. He would be very glad, however, 
if it did contain 3 per cent., as they could then take 
the phosphorus from the pig, where it was not 
wanted, and put it on the land, where it was 
wanted. It was not difficult to get large quantities 
of phosphorus out of the bath, but it was the last 
amount that was so difficult to remove, and it was 
there that the value of the basic process came 
in. In the experimental works which had been 
erected by the speaker’s firm they had reduced the 
percentage of phosphorus to 0.02 per cent., using 
pig from Cleveland ore. He did not despair of 
using Cleveland pig for steelmaking, and that the 
product would equal any steel made by the acid 
process. Sir Lowthian congratulated the Institute 
in having Mr. Martell present at their meetings, 
and he congratulated Lloyd’s too. It was good for 


both ; but he never expected in his most sanguine 
moments that the Institute would be honoured 
by a paper from so distinguished an official as Mr. 
White. Remarks had been made as to the Govern- 
ment keeping matters to themselves. That com- 








plaint was not without foundation in times past. 
He well remembered the Committee on Armour 
Plates which sat some years ago. It accumulated 
a great deal of information from various sources 
which would have been of great value to iron- 
makers. He had thought that the most natural 
thing to do to render this of use would be to inform 
the ironmakers what had been ascertained. He 
had accordingly made application for a copy of 
the official publication containing the report of the 
Committee, but had been met by a positive refusal. 
As more liberal counsels now appeared to prevail 
at Whitehall, he would ask Mr. White to use his 
good offices to get a copy of that report for the 
library of the Institute. 

A speaker whose name did not transpire took 
exception to Mr. Martell’s statement that steel 
had not been made from Cleveland ore that 
would stand the Lloyd’s tests. As a matter of 
fact thousands of tons of such steel had been 
made from Cleveland ore for the Indian State 
railways. 

Mr. J. D. Ellis suggested that it would be a 
good thing if the merits of various steels could be 
referred to without comparing one with another. 
His experience was entirely in favour of basic 
Bessemer, but some speakers preferred open- 
hearth. Mr. White, in his paper, had made refer- 
ence to the manufacture of certain boiler tubes, and 
said that for their manufacture basic open-hearth 
steel was already admitted by the Admiralty. The 
speaker wondered if reference was here made to a 
peculiar description of boiler tube manufactured by 
John Brown and Co. He referred to the Serve 
tubes. These, asis well known, have internal ribs 
for the absorption of heat. The thickness of the 
metal was } in. and the ribs stood up on the 
inside, radiating towards the axis of the tube to a 
distance of 4 in. It would be easily under- 
stood that this construction required a metal of 
good quality, and basic Bessemer steel of 24 tons 
tensile strength, which was made at Mr. Arthur 
Cooper’s works, was found to answer the pur- 

jose. 

Mr. Wrightson remarked that more might have 
been said on the question of riveting. The author 
had remarked that with the milder qualities of 
basic steel there is practically no loss in punching, 
but the milder qualities are not so suitable for the 
Admiralty requirements as others. Mr. Wright- 
son thought that the use of basic steel depended 
very much upon these conditions. He could not 
speak with any authority upon shipbuilding, but he 
had had plenty of experience in bridge construc- 
tion, and he was of opinion that the margin allowed 
should be more in the direction of ductility than in 
hardness. This was doubtless more important 
in bridges which were subject to percussive 
strains. 

In replying to the discussion Mr. White said 
that he had not approached the subject of his paper 
altogether as a stranger, for a man who designs 
ships must know a little of a good many things, and 
among them was metallurgy ; a science which he 
had studied under the late Dr. Percy. It had been 
his duty, when acting as assistant to Sir N. 
Barnaby, to visit most of the large steel works in 
this country, and he gained a great deal of informa- 
tion in this way. Turning to another subject he 
thought that for many years past the Admiralty 
could not have the charge of undue secrecy in 
scientific matters fairly brought home to them. 
The armour-plate committee sat twenty-five years 
ago, and he thought that any interest Sir Lowthian 
Bell would be likely now to take in the report 
would be entirely of an antiquarian nature. Sir N. 
Barnaby had given repeated proofs of his anxiety 
to make public matters of a nature likely to be 
useful to the shipbuilding and engineering in- 
dustries of the country, by papers read both 
at that Institute and the Institution of Naval 
Architects ; and the officers of the Admiralty 
were generally of opinion, and acted on that 
opinion, that nothing but good could come 
from an interchange of ideas between makers 
and users. With regard to the different makes of 
steel, the attitude of the Admiralty was not that 
they desired to confine makers to either one method 
or another of steelmaking, so long as good results 
were obtained ; but they had substantial reasons 
for determining not to use, for some purposes, 
converter steel made on the basic process; but they 
could use open-hearth steel. This had been their 
experience over and over again, and he therefore 
thought that they were justified in the position 


they had taken 1 These remarks applied to the 
uses of the steel for riveting purposes. But if the 
steelmakers will show that improvements in manu- 
facture have removed the objectionable features, 
the Admiralty would be glad to reconsider their 
decision ; for they dealt with products and not with 
processes. They did not ask officially what went 
into the furnace, but, as a matter of fact, they 
knew, for manufacturers never objected to tell, and 
trusted to their discretion in this matter. He was 
sorry that the position of the samples in relation to 
the axis of the ingot was not known. To get the 
information would be very difficult and could only 
be done by the steelmaker, and he could only deal 
with these matters as a user of plates, and in a broad 
and general manner. Mr. Martell had suggested 
an extension of the experiments to plates of greater 
substance, but in his Naval Architects’ paper plates 
up to 1 in. in thickness had been dealt with. He 
asked if the plates referred to by Mr. Martell were 
of open-hearth steel, to which question Mr. Martell 
answered in the aftirmative. Mr. Snelus had 
referred to the strength of plates in the perforated 
— but this point was well understood, and had 
een dealt with very completely in the report of 
the Research Committee on Riveting which had 
been presented to the Institution of Mechanical 
Engineers by Professor Kennedy. Whether right 
or wrong, shipbuilders think that they must punch 
plates. Engineers look on this as a brutal treat- 
ment, but the shipbuilders concluded that by 
countersinking right through they removed the ill 
effect of punching, and that was therefore their 
common practice. Mr. Wrightson had gone 
back to an early proposal, namely, to reduce the 
tensile strength of basic steel in favour of greater 
ductility. That might do for bridges, but a ship 
was a different thing. For ship construction 
stiffness was required, and stiffness was accompanied 
by tensile strength. It was for this reason the 
naval architects said that the tensile strength should 
not be lowered. When Mr. Riley was at Landore 
they came to the conclusion that a 35-ton steel could 
be used. Shipbuilders wanted stiffness ; they did 
not want more ductility. When they had a metal 
that could be doubled up and bent over in the way 
the Victoria’s bottom was, there was nothing left 
to be required in the way of ductility. 
A vote of thanks to the author was proposed by 
the President and carried with acclamation. 


Tue Propuction or Pure Iron. 


The next paper read was a contribution by Colonel 
H.S. Dyer, the manager of the steelmaking de- 
partment at Elswick Works, ‘‘On the Production 
of Pure Iron in the Basic Furnace.” We shall 
shortly print this paper in full, and may, therefore, 
at once proceed tothe discussion. The first speaker 
was Dr. Edward Riley, who said it was not difficult 
to produce pure iron in the basic or acid furnace, 
if good Swedish pig were used in which there was 
neither phosphorus nor sulphur. In the case of 
some pure iron he had made there was, he thought, 
certainly not more than one-tenth of 1 per cent. of 
alloy. Iron that was practically pure the speaker 
intimated was not unknown; and he instanced 
some of the brands of Swedish iron. The metal 
produced in the Seraing furnaces, and that made 
by Mr. Cooper on the basic process, was practically 

ure. 

: Mr. Snelus said that it was remarkable that the 
Sheffield cutlery firms did not take advantage of the 
modern facilities in the production of pure iron, as 
the success of their wares depended so largely on 
the freedom from impurities of the iron. This 
was especially true in regard to phosphorus, and 
the basic process should therefore be especially 
interesting to them. The Sheffield people, how- 
ever, preferred going to Sweden, although they 
could get the same thing close at home. 

Sir Lowthian Bell reminded the meeting that 
pure iron meant iron without a trace of alloy ; but, 
so far as he knew, the substance had never been 
produced. 

Mr. Snelus pointed out that pure iron was not 
workable, as it required a small percentage of 
carbon. The reason of this was probably that 
oxide was always present. That was a point that 
required investigation, and he was making some 
inquiries which he hoped to lay before the Institute 
shortly. 

Mr. Hardisty said he had tried to make pure iron 
but had not succeeded. This was for telegraphic 
purposes, in which a very soft iron was required 








with hardly a minute trace of carbon. 


FEST ORR SEAL LY Mae Pe See 


anne 


-aeelataas 


ot 


BE FRE 


“2 





em ea, Sge mge 


CR teapot 


684 


ENGINEERING. 





[June 3, 1892. 








CONSTRUCTED BY 


DOUBLE BORING MACHINE. 
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Sir Frederick Abel said that iron of the purity 
of that which the author had made was not so 
common as Dr. Riley’s remarks would lead one to 
suppose, 

Colonel Dyer, in reply to the discussion, said 
that he had never met Swedish pig of the character 
mentioned by Dr. Riley, namely that which was 
absolutely pure; for even in the brands which 
approached nearest to purity there was an appre- 
ciable amount of impurity. With regard to oxides 
he had come to the conclusion that oxygen played 
a more important part than had hitherto been 
generally believed. It was a subject that required, 
and would have to receive, closer attention, for 
when oxides were present in any quantity, they 
emphasised the effect of other alloys. This matter 
was especially worthy of attention by the basic 
steelmakers, for the presence of oxides was one of 
their great difficulties. He would state that all 
the gun steel used at Elswick was made in the acid 
process. 

(To be continued, ) 





HORIZONTAL BORING MACHINE. 

THE horizontal boring machine, illustrated above, 
has two adjustable standards, carrying the self- 
acting boring spindles. These can be moved trans- 
versely ri hand or by power motion, the traverse of 
the spindles being from 1 ft. 8 in. to 3 ft, 2in. centres. 
The spindles can be worked independently or simul- 
taneously. The feed motion is variable in speed and is 
self-acting in either direction, or it can stand for 
surfacing. 

The machine can also be used for tapping holes. 
The spindles, which are fitted with quick withdrawal 
motion, can be adjusted vertically from 1 ft. 4 in. to 
4 ft. in height. The saddles carrying the spindles 
are balanced and adjustable by means of a rack and 
pinion for quick motion and by means of a worm and 
wheel for fine adjustment. The steady standards for 
carrying the boring bar are adjustable vertically and 
longitudinally. The machine is suitable for drilling 
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| small holes as well as for boring up to 1 ft. 6 in. in| 
diameter and 3ft. in length, and is mounted on a 
strong cast-iron bedplate 10 ft. in length by 7 ft. wide. 
Altogether it isa very handy tool for general work, | 
'and is the second supplied by the maker, Mr. W. | 
Well Works, Halifax, to the | 
same firm, 








| COCHRANE AND WALKER’S STEAM 
| PUMP. 
| We illustrate on the opposite page an arrangement 
|of steam pump, invented by Messrs. Cochrane and 
| Walker, and constructed by Mr. John Cochrane, of 
| Barrhead, Scotland. In this arrangement of pump 
the main distributing valve has at all times a ee 
tive motion imparted to it at the beginning of its 
traverse, in either direction, across the main steam 
ports, but whenever the valve is approaching its mid | 
travel, and when the steam and exhaust ports are 
nearly covered, a “‘ flashing” action by steam pressure 
is given to either end of the main valve (as the case 
may be) by means of the auxiliary valve, so as to oa 
mit the pump to work dead slow when required. The 
preliminary movement of moving the main valve mecha- 
nically has a tendency to ‘‘ bottle up” the exhaust, and 
when running at the very highest speeds (as for instance 
pumping from a partially dry bilge), striking or 
*€ pounding” of the cylinder heads is prevented. 

Another feature consists in the fact that should 
the ‘‘flashing” of the valve at these high speeds 
be impeded in any way, through the presence of 
‘* grit” in the valve-box or any other cause, a secon- 
dary positive action of the main valve is brought about 
by a finger formed on the rocking spindle, forcing 
over the main valve by pure mechanical means. 

The auxiliary distributing valve—which is on the 








Corliss principle, but of two different sections—is devoid 
of steam and exhaust lap, and this permits the pump to | 
start from any position without having recourse to the | 
pet taps of the cylinder, thus discharging its own water | 
of condensation. The pump may even be operated by | 
water pressure, but of course at a slower speed than 
with steam or any other elastic fluid. 

Referring to the engravings, it will be seen that the 





support a raise t 
other member to the girder, being either the extension 
or compression member according to the loading. 


ASQUITH, ENGINEER, HALIFAX. 


main steam piston C is shown as moving from left to 
right. Onthe piston-rod A is a crosshead to which is 


pivoted a connecting-rod B (Figs. 1 and 2), attached 


at its other end to a lever G fixed to the valve spindle 
D (Fig. 8). This spindle works a valve E (Figs, 2 and 
10), contained within a liner P (Fig. 11). As the piston 
nears the end of its stroke the finger Y (Fig. 7) onthe 
valve spindle D (Fig. 8) strikes against and partially 
rotates the valve E, putting it into such a position 
that live steam is admitted through the ge X to 
the right-hand end of the valve N, while the left-hand 
end is put to the exhaust through the passage X?. The 
main valve is immediately blown over by the steam, 
but in moving it closes the exhaust port X (Fig. 1) 
and is cushioned by the inclosed vapour. If by any 
chance the valve N should stick, the projection W 
(Fig. 9) on the spindle will put it over positively. 





A RIVER GUNBOAT FOR FRANCE. 

Or all the unexpected types of war vessel which have 
ever been developed, the stern-wheel gunboat seems 
the strangest. At first sight nothing would appear 
more unfitted for fighting purposes than a stern-wheeler 
—a tea-tray with a flying deck—nevertheless these 
somewhat ungainly-looking craft have points which 
enable them to perform military operations that would 
be impossible for any other class of vessel. Their 
great virtue is their shallow draught. We all re- 
member the humorous American announcement that 
one of these boats would run ‘‘ wherever there was a 
heavy dew,” and indeed some of the wooden stern- 
wheelers of America were marvels of light wooden 
structure, but they were very weak. So far as the 
hull proper of a wooden boat is concerned there is less 
strength in a stern-wheel boat than in any other form. 
The perfectly flat bottom would hardly hold together 
under its own weight, and the sides being low give 
but small vertical flange to supply stiffness. For this 
reason side-wheelers have to be trussed in some way, 
and this trussing is generally taken advantage of to 
flying deck, which then forms the 


An advantage of the stern-wheel, as compared to 
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COCHRANE AND WALKERS STEAM PUMP. 
CONSTRUCTED BY MR. JOHN COCHRANE, ENGINEER, BARRHEAD. 
(For Description, see opposite Page.) 
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side-wheels, is that no additional width is required for 
the propelling apparatus ; and yet another good point 
is that the hull goes first, as a pioneer, and protects 
the wheel from floating logs. Itis a fact, too, that a 
stern-wheel boat will travel in less water than a side- 
wheeler, even if the hulls were made of the same form 
and the floats were given the same immersion below 
the still water line. A boat steaming at any speed 
brings after it a considerable wave, and there is a 
corresponding hollow at the sides of the boat. The 
stern-wheel dips its floats in the most favourable posi- 
tion, namely, in the crest of the wave created by the 
passage of the hull; in the side-wheel the position is 
reversed, This one pointalone is sufficient to turn the 
scale in favour of the stern-wheel for shallow water 
navigation. 

In England we do not build stern-wheelers of wood, 
but of that material which nature seems to have sup- 
plied to man as especially the very proper thing for 
the construction of floating vessels, namely, mild steel. 
With this material and by a proper consideration of 
the resultant of forces English engineers have de- 
signed boats of remarkably shallow draught and 
equally remarkable for their strength of structure. 
Perhaps the most noteworthy of all these vessels is 
that which has just been constructed for the French 
Government by Messrs. Yarrow and Co., who have 
been most closely identified with this class of vessel, 
and indeed the design and construction of them has 
largely been centred at the Poplar yard, from whence 
the stern-wheel gunboat originated. It will be remem- 
bered that about two yearsago Messrs. Yarrow built for 
our Government two stern-wheel gunboats, the Mos- 
quito and Herald,* when we had a little difference of 
opinion with Portugal. We wanted these boats in a 
hurry and they were turned out by the builders in a 
remarkably short space of time. In the French vessel, 
however, they determined to beat their own record, for 
the promise was made to have the vessel ready for ship- 
ment in thirty-six days, or, if tested afloat in the 
Thames, in eightdays more. The boat was wanted to go 
up country to chastise the natives of Dahomey, and in 





* See ENGINEERING, vol. xlix., page 588. 














such matters it is evident, to quote the lawyer’s 

hrase, ‘‘ That time is as the essence of the contract.” 
Not ‘having a suitable craft on their navy list, the 
French Government applied to French builders, but 
the best promise they could get in regard to time was 
four months, whilst other builders required longer 
periods up to ten months. As, after so long a period 
of time, the natives of Dahomey might fail to recognise 
for what misdemeanour the chastisement was ad- 
ministered, and the corrective effect be therefore lost, 
the French Government applied to Messrs. Yarrow, 
and the result has been the boat under notice. In 
general design the boat is similar to the Mosquito 
and Herald. Her length is 100 ft., the breadth 18 ft., 
and the draught with steam up 18 in. The speed was 
to be 10 miles an hour, and the carrying capacity equal 
to 400 troops. 

The hull is composed of seven sections or pontoons, 
each of which will float of itself. The weight of one 
of these pontoons is about 2} tons, and therefore does 
not present any difficulty in effecting shipment. On 
the main deck there are two cabins, providing sleep- 
ing accommodation for three officers and eight men ; 
the remainder of the European troops will sleep in 
hammocks, and the native crew on deck. There 
is an upper deck extending from end to end of the 
vessel, and in about the centre of its length is the 
captain’scabin. The steering wheel is placed forward 
so that the pilot may see well ahead. Over the entire 
vessel there will be canvas awnings to serve as a pro- 
tection against the heat of a tropical sun. The machi- 
ner consists of engines of the simplest kind, one on 
each side, driving direct the dle-wheel at the stern. 
In the bow is a boiler of the locomotive type having 
a very large furnace and of sufficient size to supply 
— steam at 150 1b. per square inch with wood 
fuel, which is the only kind obtainable on the rivers 
in West Africa. In connection with the boiler is a 
feed water heater, and also a fresh water condenser 
for the supply of drinking water. The latter appa- 
ratus is essential to vessels navigating African rivers, 
to avoid illness to European troops. Between the 
wheel and the stern are twin rudders working simul- 
taneously. These are constructed of wood, so that in 





case of damage they can be readily repaired. The 
maneeuvring aeven of boats of this type, when pro- 
perly designed, are exceptional, as they will turn in a 
circle the radius of which is a trifle more than their 
length. The armament consists of three 37-milli- 
metre revolving cannons on the main deck, and four 
37-millimetre quick-firing guns on the upper deck. 
These latter are well elevated, being 14 ft. above the 
water level, thereby securing a good range over the 
river banks, 

The order for this vessel was given on April 28, and 
she was launched on the morning of May 25 in a per- 
fectly complete condition, and on the afternoon of the 
same day her first trial afloat on the Thames took 
place, thus occupying the remarkably short time of 
23 working days to construct, Messrs. Yarrow having 
thus completed their contract in 17 days less time than 
they promised. The French Government had given 
the builders a perfectly free hand, and the wisdom of 
this course has been proved by the result. A trans- 

rt will be sent over to convey this vessel to 

ahomey. y 

On the official trial, which took place on Thursday 
of last week, in the presence of Captain Leclerc, naval 
attaché to the French Government, and Monsieur 
Revol, engineer, from Cherbourg, the speed was 
tested by six runs over the measured mile in Long 
Reach, on the River Thames, with the following 
results : 
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| 7.302 | 
Showing a mean speed of a trifle over 10 miles an 
hour, wood fuel only being used. 

The boat was on an even keel and the draught was 
174 in. A trial for consumption at a speed of 7 
statute miles an hour was made, and it was found that 
only 3} cwt. of wood was burnt per hour ; that is to 
say, for every ton of wood carried the boat would steam 
43 miles. The supeeenete loads carried on varying 
draught areas follows: Ona draught of 24 in. a load 
of 21 tons can be carried; on a draught of 30 in. a 
load of 39 tons can be carried ; on a draught of 36 in. 
a load of 58 tons can be carried. 

On the whole, we may congratulate Messrs. Yarrow 
and Co. on a painters Es feat, and one, it may very 
safely be said, entirely without precedent—namely, 
the construction of a war vessel within the period of 
23 working days. We may add that although the 
boat has been produced in what may fairly be called a 
am short space of time, there is no sign of 

urry to be seen in the workmanship, which is equal 
to that we have been by long experience taught to 
expect from these works. Perhaps in connection with 
this subject a word of praise may fairly be given to 
those who have the management of the Poplar yard. 
It is only by keeping the establishment invariably as 
near perfection as is attainable that such a remark- 
able feat as that here chronicled is possible. Directly 
anything haphazard is tolerated the seed of failure is 
sown. e organisation of the torpedo boat yards 
always reminds us of that of a big racing yacht. 
Every bit of gear must be of the best, for the work it 
has to do is of the highest class, and there is never 


any telling at what time it may be put to the severest 
ordeal. ‘The men, too, must be the best, for the same 
reason. An inferior workman, either in the offices 


or the shops, might prove fatal to the success of 
the whole job, for there is no time to rectify mistakes. 
Another rule which we know is observed—and which 
likewise might have been copied from racing yacht 
practice—is to do everything that is done always as 
well as it can be done, either when racing or cruising. 
Nothing sooner becomes stereotyped than slipshod 
habits. Perhaps the whole matter might be summed 
up by the use of another sporting simile. A good yard, 
like the Poplar establishment, is always in training, 
always felis to start at once at its best. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 26, 1892. 

SEVERAL inquiries for large stocks of crude iron, 
structural material, and steel rails, have been made 
within a few days from parties who, it is understood, 
have very large requirements to take care of durin 
the next three or four months. While 30,000 miles o: 
road aresurveyed and ready for the builders, it is not 
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probable that more than 10 per cent. of this mileage 
will be constructed this year. At the same time a 
great deal depends upon circumstances. Messrs. 
Huntingdon and Gould are crowded with schemes of 
construction and combination in the far west which 
are certainly encouraging to iron and steel manufactur- 
ing interests. A combination, it is understood, has 
been made by which the bulk of the traffic between the 
Pacific coast and St. Louis will be controlled by these 
two men; it involves the construction of a new line 
400 or 500 miles long. Another scheme is the closing 
of gaps by which a continuous line will be under 
the operation of Mr. Gould, from Galveston, on the 
Texas coast, to Tacoma on the North Pacific. It 
should be stated that thisis a newspaper rumour, but 
it has been rumoured frequently during the past 
eighteen months. A great deal is going on among 
the railroad people in the far West, and it means within 
a year or two, the construction of a good deal of 
mileage. Population is increasing in that section 
steadily; gold and silver mining operations are ex- 
panding; the development of the lumber interest is 
important ; irrigation schemes are multiplying, and 
capital is giving attention to a number of new schemes 
dependent for their success upon the construction of 
2000 or 3000 miles of road. 





HORIZONTAL ENGINE WITH MUNCASTER’S 
VALVE GEAR. 

Tue horizontal engine constructed by the Lilleshall 
Company, Limited, which we illustrate on page 680, 
was designed for driving tinning machinery in a tin- 
plate works, where steady and uniform turning is very 
important. It is of the self-contained type with bored 
guides ; the cylinder is 9 in. in diameter with a stroke 
of 12in. The crankshaft is 3} in. in diameter in the 
journals, with bearings 6 in. long; the pedestals are 
titted with caps and adjusting wedges. 

The feature of novelty is Muncaster’s automatic ex- 
pansion gear. This gear, a perhaps, the 
smallest number of parts by which it is possible to 
obtain an automatic arrangement, gives a range of 
cut-off from 0 to about § of the piston stroke. 

The expansion valve is — by a bell-crank 6, 
which is pivoted on a stud fixed to a projection on the 
main eccentric-rod e; the other arm of the bell-crank is 
connected to a link swinging from a gudgeon /, which 
is in connection with the governor, the position of 
this gudgeon determining the point of cut-off. The 
gudgeon is fixed to the end of a radialarm which 
vibrates from a centre fixed to the bed frame of the 
engine; the lifting of the governor brings the arm 
more nearly upright and the gudgeon into the posi- 
tion /1, where it operates on the bell-crank so as to 
give an early cut-off. 

The cut-off valve is a hollow cylinder working in 
the main valve, but it may be simply a flat plate, 
except that it is desirable to put as little work on the 
governor as possible, to allow of its being made very 
sensitive. 

This gear, which has been very successfully applied 
to engines of from 8 to 500 indicated horse-power, can 
also be used as a trip gear for Corliss and double 
beat valves, and may be arranged to trip automatically 
from zero to three-quarters of the stroke. 

When it is desired to apply the gear to existing 
engines, where the present governor can be again used 
and the throttle valve replaced by a cut-off valve, 
a stud is fixed in the main eccentric-rod near the 
eccentric end and the linkwork coupled to it; the 
bracket supporting the linkwork is firmly bolted to 
the bed, and after connecting the rod to the governor 
the whole *p aratus is complete. This gear is the in- 
vention of Me. H. Muncaster, of St. George’s, Wel- 
lington, Salop. 


THE VALUE OF TORPEDO BOATS. 
To THE Epitor oF ENGINEERING. 

Srm,—With great interest I read your valuable article 
about ‘“‘The Value of the Torpedo t” in your issue of 
May 13, and specially your concluding remarks, showing 
why public opinion is led astray so often in naval matters. 

It seems a curious fact, which does not only exist in 
England, that retired naval officers of high rank thirst 
for the fame of authors and newspaper correspondents, 
but as they do not stand any more in living connection 
with the progress of the Navy and engineering science, 
they naturally fall behind the time end sometimes evolve 
ideas which, though not considered any farther by those 
conversant with the real state of affairs, nevertheless are 
very apt (as naturally the rank of admiral attached to the 
name of a writer carries great weight) to create great con- 
fusion, and sometimes an uneasy feeling, with the general 
public, which feeling may extend even up to the discus- 
sion in Parliament, and cause there under circumstances 
great harm to the right development of the Navy. 

A few examples will show what marvellous thoughts 
are produced sometimes. A well-known naval writer and 
admiral in Germany states, in one of his latest works, 
that the bodies of ships will soon be made out of alumi- 
nium, and that then of course the value of the torpedo 
will be null. ; 

Further, he declares that a German engineer would do 
his duty on board a ship also as a sous officer, and if he 








did not do it he would simply be shot on the spot by any 
oung lieutenant. Therefore, it seems not necessary to 

a to give an engineer on board a man-of-war a higher 

position than sous officer. : ; : 

But how that young lieutenant is to know if the engine- 
driver is doing his duty or not, and who will drive that 
confounded engine if all those fellows are shot, the writer 
does not tell us. ’ : 

The highest summit the gallant writer reaches is that 
the position of a commander of a torpedo boat is corrupting 
a young officer and unfits him for service on board of 
a ae ship. Tae 

The admiral seems not to remember that in his times 
good manceuvring with sailing boats was not thought 
to unfit a young officer for service on board a larger 
sailing ship. I believe you will agree with me, Sir, that 
such views as these are not very favourable to the deve- 
lopment of a modern navy. 

I am, Sir, yours very truly, — 


St. Petersburg, May ar 1892. 








THE LATE PETER W. WILLANS. 
To THE Eprror or ENGINEERING. ‘ 

Sir,—Referring to Mr. Thwaite’s letter published in 

our issue of y 27th, in which he says that Mr. 
Willans intended to determine ‘‘ by experimental investi- 
gation the rate of piston speed at which jacketing of 
cylinders began to prove benejicial,” it will no doubt be of 
great interest to know that Mr. Willans did make several 
experiments in this connection, and intended to bring 
the matter up at the discussion of a paper he has written 
on steam engine trials, of which the . is now with 
the Institution of Civil Engineers. : 

It is to be observed, however, that these experiments 
dealt, as they ought to, with the ber of revolutions, 
and not with the piston speed. 

Yours truly, : 
H. R. Sankey, late Captain R. Engineers. 

Picton House, Thames Ditton, Surrey, 

May 30, 1892, 








WATER METERS FOR MARINE BOILERS. 
To THE Eprror oF ENGINEERING. 

S1r,—I was much interested in the leading article in 
our paper of May 20 re.the ‘Failure of Navy 
ilers,” and quite agree with the statement in the centre 
column of page 627, that ‘‘we should discard indicated 
horse-power and base our estimate on water evaporated.” 
a For several years past I have advocated the 
use of meters for measuring the feed water at sea, and 
have urged the Research Committee of the Institution of 
Mechanical Engineers to use them, and am pleased to 
find that they have done so atlast. They are, however, 
not the first to use meters at sea, as some years since the 
late Mr. Sennett fitted a meter in H.M. ship Medusa for 
separating the duty of the engines from that of the boilers. 
At the discussion at the Institution of Mechanical 
— on the Ville de Douvres trial, the late Mr. 
Willans, than whom I knew of no more accurate and 
careful experimenter, advocated the useof meters generally 
for engine and boiler tests, he himself having set the 
example for some considerable time, and he also stated 
that meters could now be obtained to register with all 


needful accuracy. 
Yours oe, 
. ScHONHEYDER. 


May 25, 1892. 
SIZES OF PULLEYS FOR WIRE ROPES. 
To THE EpiTor oF ENGINEERING. 

Str,—This subject seems to have too much theory about 
it to become of much service to those daily applyin and 
using wire ropes, and the formula given by ‘A. W. Z.” 
in your issue of May 20, from German authors, is just 
another raan’s opinion. 

Let us have something practical with all these and give 
us in plain English what means were applied before all 
the formulas were arrived at; then practical men would 
be able to judge of the various methods by which such 
rules were founded, and we should thus at once have the 
views of many interested, and thereby form an opinion of 
what was right and what was wrong. My reason for 
asking how these tests were made and full details of the 
machinery employed for same, is simply that I am of 
opinion that no mechanism can be got up, in either an 
engineering college or in the corner of an engine shop, 
with an endless rope having long splices, even though 
they are spliced by an expert in rope splicing, and a ten- 
sion put on same by a dynamometer. 

They must be put to work in earnest, either on a crane 
or hoist, or say a pit winding engine, and if you do this 
you will find not so much depends on the diameter of 
pulleys, but on the style of the pulleys. Of course, when 
we come to put wire ropes on to the barrel of a crane, or 
a winch that has been meant for chain, and coil on two 
or three layers on the top of each other, the first 
layer or two being wound on quite unstrained, then, 
when the third coil comes on top with the full strain of 
the load, and sinks into the two bottom layers, 
that is the death blow to that rope. Cranemakers 
have not yet departed from their ordinary gears and 

s (as far as I know) to assist the wire rope being 
adopted with profit to the owner of the crane or winch, 
because to do this would entail a new design with larger 
wheels to get the power for the increase of the diameter 
of the barrel. But the point I wish to bring before 
your notice is my experience during three years I had 
as manager of the hydraulic and machinery department 








at the Forth Bridge, during the erection of the steelwork. 
We had seven hoists lifting 360 ft. each, and seven lifting 
160 ft. each ; these had steel wire ropes { in. diameter. 
The hoisting engines had barrels from 3 ft. 6 in. to 4 
ft. diameter, lined with wood, and long enough to 
take the whole lift without allowing the rope to return 
on the barrel. At first the top — 4 ft. in diameter, 
had their ves turned (in fact polished), and quite 
wide enough to prevent any side friction on the rope; 
ides, this was necessary, as the lead from the top 
— to the hoist barrel was, in many cases, not very 
ineable, and in several cases lead pulleys had to be 
applied to get round the necessary corners. The ropes 
used at first in these iron pulleys were Bullivant’s; 
before many weeks you could see broken strands, and on 
several occasions six weeks were the life of these ropes 
and never longer than three months. Latterly we used 
Smith’s ropes of Newcastle. Now smallness of pulleys 
had nothing to do with this, neither do I think had the 
quality of the ropes anything to do with it. The 
rope had an eye spliced in each end, the one end was 
bolted through the flange of the hoist barrel and the 
other fastened to the cage with a shackle, so that nochance 
of coiling or uncoiling was possible. On the rope close to 
the hoist shackle was a weighing over 1 cwt., to bring 
down the rope when the hoist was used for lifting material, 
and when the rope was disconnected from the cage the 
rope to uncoil itself made that ball fly round, forming a 
circle of about 20 ft. in diameter. By the time it got 
torest I found the rope had lengthened sometimes as much 
as 3 ft., and on disconnecting it from the barrel of the 
hoist the same uncoiling took place, and a dangerous pro- 
“ane it was, if a rope was not attached to the end. 
Well, something had to be done, and with the approval 
of Mr. Arrol (now Sir William) and Mr. Biggart I 
ay pa wood-lined pulleys at the top and also for the 
lead pulleys, which were made to our (i seal by Messrs. 
Thomas Aimers and Sons, engineers, Galashiels. After 
they were put on (the first in August, 1887) we had no 
failures of ropes, each and all of them being almost as 
good when the bridge was opened in 1890, as when they 
were put on. The wood-lined pulley prevented the rope 
from turning, and I put a swivel on the end that was 
fastened to the cage, for fear of coiling, but it was not 
required, and when taken off the barrel at any time there 
was little or no signs of —— This I believe to be 
the secret of protecting ropes, and also by keeping them 
well lubrica with a proper lubricant. Trusting what 
I have said will throw a little practical light on the sub- 
ject and assist those proposing to make tests, and asking 
pardon for such a long letier. 
Tam, Sir, — faithfully, 
HOoMAS Hitz, Consulting Engineer, 
40, St. Enoch-square, Glasgow. 





FAILURE OF NAVY BOILERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your correspondent “J. D. T.” attributes the 
failures almost entirely to the absence of provision for ex- 
pansion, but it seems to me that another explanation must 
be found, and I would suggest the following: The front 
end of the furnace flue being hotter than the back end 
causes the convection current to rise at the front end and 
to descend at the back end, next the combustion chamber. 
Again, the tube ends and tubeplate at combustion chamber 
are exposed to great heat and generate a great volume of 
steam just inside the tubeplate. The steam thus liberated 
tends to rise, but has to contend with the descending 
current of water, and accumulates round the tube ends, 
es allowing overheating to take place, and consequently 

e. 

A rising current of water should be arranged for at the 
combustion chamber, and the means to produce it will no 
doubt be found by our boiler designers. 

: Yours truly, 


Glasgow, May 29, 1892. 

[We > em with our correspondent as to the general 
cause of leakage, but the thing for which provision 
should be made is not the ascending current of water, but 
the descending current. Heated surfaces will readil 
produce an ascending current in contact with them if 
there is a good supply of water from below, and if 
‘solid ” descending currents are provided for in some 
suitable part or parts of the boiler. Of course the energy 
of the circulation, other matters being equal, depends 
upon the relative density of the ascending and descending 
currents, and in but too many boilers the density of the 
latter is unduly reduced by the down-going streams of 
water having bubbles of steam entangled in them. We 
may also point out that in an ordinary marine boiler 
instead of the furnace flues being hotter at the front than 
at the back, as our correspondent sup , the reverse 
is the case, the hottest point being in the neighbourhood 
of the bridge. It is generally believed that in ordinary 
boilers the descending currents are situated between the 
nests of tubes and near the boiler front.—Ep.E. ] 





THE “ BRITANNIA” AND THE ‘“ ORMUZ.” 
To THE EpiToR OF ENGINEERING. 

Srr,—‘“* tan Ss assumes ‘‘ performance” to mean 

** speed.” My dictionary gives me no proof of the correct- 
ness of its assumption. On the contrary it tells me that 
the words ‘‘achievement,” ‘‘ exploit,” ‘‘ feat,” are its 
synonyms. To carry the mails to Australia in the least 
time on record is an ‘‘ achievement,” ‘‘ exploit,” or ‘‘ per- 
formance.” If ‘‘ Fairplay” can assume technical mean- 
ings for his words and give them any value he chooses, - 
ment is at an end and silence and speech equally valuable. 
In order to prove me wrong he has to assume that per- 
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formance means speed in the sense of steaming an equal 
number of miles in a less time, a forced construction for 
which the context does not give him any support. 

On the voyage referred to, the Ormuz, according to the 
Times, reached Port Said at noon, October 24, and left Suez 
at midnight, October 27—34 days in the canal and at 
Suez. The transit of the canal usually occupies about a 
day, and thus 24 days were wasted at Suez waiting for 
the mails which came overland from Alexandria. This 
delay is probably a fair set-off to the Colombo detour and 
stoppage. But if otherwise it does not affect the correct- 
ness of my original statement. a 

our 


8, 
Tue WRITER OF THE PARAGRAPH. 
May 31, 1892. 





THE DISTRIBUTION OF TEMPERATURE 
IN MARINE BOILERS. 
To THE Epiror or ENGINEERING. 

S1r,—I have read with interest your note on the ‘‘ Dis- 
tribution of Temperature in Marine Boilers.” In my 
lecture on ‘‘ Steam Generation,” delivered to the Textile 
Society, Yorkshire College, Leeds, I exhibited a diagram 
showing the curve of temperature in furnaces of steam 
generators, and since then I have had careful laboratory 
tests prepared to determine the temperature of the water 
above and below the furnaces during the initial period of 
steam raising at intervals of five minutes, from which I 
have prepared curves of temperature progression. 

These tests show conclusively that it is during the 
initial period of firing up that 90 per cent. of the damag- 
ing influence of unequal expansion is set up, although even 
after the time the steam is generated there is a con- 
spicuous difference cf temperature in various parts of the 
water-covered space of the boiler. 

Of course it is obvious that for existing boilers the only 
remedy is a thorough circulation of the water initiated 
along with the ignition of the fuel. 


Yours faithfully, 
Liverpool, May 31, 1892. B. H. Tuwalre. 








ELECTRIC LOCOMOTIVES: A 
CORRECTION. 
To THE EprtTor or ENGINEERING. 

Srr,—A passage in the newly-published fourth edition 
of my “‘ Dynamo-Electric Machinery” requires correction, 
being technically inaccurate. On page 616 the statement 
occurs that the electric locomotives oF the South London 
Electric Railway are now being replaced by some of 
Messrs. Siemens’ locomotives. »* justice to Messrs. 
Mather and Platt, it ought to be stated that the fourteen 
original locomotives supplied by them are still running, 
and that they have run in the aggregate no less than 
450,000 miles. The twomore recent locomotives supplied 
by Messrs. Siemens do not replace, but are supplemen- 
tary to, the original engines. 

T am, Sir, yours faithfully, 
June 1, 1892. Sitvanus P. THompson. 








Exp.osives.—In our article on page 629 ante, on the 
annual report on explosives, the author’s name was given 
by a typographical error as Marindin, instead of that of 
Lieut.-General Vivian Dering Majendie, R.A., who is 
Her Majesty’s Chief Inspector of Explosives. 





CaTALOGUE.—We have received from Messrs. Charles 
and Co., Limited, of 21, Cross-street, Finsbury, London, 
E.C., and 6, Albert-street, Birmingham, a copy of their 
new illustrated catalogue of American machine tools. The 
machines described are intended for engineers, boiler 
makers, plate metal works, smiths, woodworkers, and 
nearly every allied trade. The engravings are numerous 
and well printed, and the accompanying descriptions clear 
and intelligible. Prices are given in every case. The 
volume, we may add, is strongly and neatly bound, and 
its general get-up does credit to its publishers. 





A Yrar’s Work AT THE Patent Orrice.—According 
to the ninth report of the Comptroller-General of Patents, 
Designs, and Trade Marks, just laid upon the table of 
the House of Commons, the total number of applications 
for patents last year was 22,888, as compared with 21,307 
in 1890. Of the nine applications made to the Privy 
Council for extensions of the terms of patents, two were 
acceded to, and two refused, the remainder not having 
been disposed of at the end of the year. The receipts 
from the sale of the office publications amounted to 
61421., which sum was paid over to the account of the 
Stationery Office. The number of ee for regis- 
tration of designs was 21,675 (excluding sets of designs, 
of which there were 277), as against 22,235 in 1890 (ex- 
cluding 318 sets of designs). No fewer than 545 designs 
were refused registration on account of their similarity 
to designs already registered, while 1194 applications 
were objected to by the Comptroller-General. In the 
case of 1005 of the objections, the applicants acquiesced 
without claiming a hearing, and in 82 cases the objections 
were waived after some correspondence. Of the 107 
opposed applications which were accorded a hearing, 44 
were accepted without alteration, 55 were refused, and 
8 were accepted subject to modification. In regard to 
trade marks, there were 10,787 applications, as compared 
with 10,258 in 1890; 4456 trade marks being advertised, 
and 4225 registered. The total receipts from various 
sources on account of trade marks were 11,034/., including 
23451. on account of renewal fees. The number of appli- 


cations under the provisions of the International Con- 


vention for the Protection of Industrial Property was 











MISCELLANEA. 


THE = receipts of the 23 principal railways of the 
United Kingdom for the week ending May 22 amounted, 
on 16,3374 miles, to 1,348,038/., and for the correspond- 
ing period of 1891, on 16,262 miles, to 1,388,084/., an in- 
crease of 754 miles, or 0.4 per cent., and a decrease of 
40,046/., or 2.9 per cent. 


According to statistics recently published in the Street 
Railway Journal, there were 10,599 miles of street railways 
and 35,877 cars in use in the United States at the end of 
last year. Horse lines are most used in New York and 
electric lines in Ohio. California holds the leading place 
in regard to cable lines. 


The town of Briton Ferry has just formed and equip 
a fire brigade, and Messrs. Merryweather have supp. ied 
a “*Greenwich” steam fire engine, a ‘‘ Telescopic” fire 
escape, hose, uniforms, and fittings of the most modern 
pattern. The hose connections are of the firm’: new 
instantaneous type, and quick-hitching arrangements are 
provided on the engine. 


Some time ago Mr. E. D. Leavitt stated that when he 


first became connected with the Calumet and Hecla| 180 


mines in 1874 it was the custom, in carrying steam pipes 
underground, to simply dig a trench, place the pipe, and 
shovel the dirt back. The condensation was enormous. 
The defect was remedied by applying a coating to the pipe, 
consisting of one part plaster of Paris to two parts of saw- 
dust. The plaster and sawdust were mixed as ordinary 
mortar, and put on 24 in. thick; whilst it was wet the 
condensation was heavy, but once it became dry this less 
was reduced to about ;4; of its previous amount. 


Great trouble is being experienced in ventilating the 
St. Clair tunnel, which passes under the Detroit river, 
and is one of the principal connecting links between the 
railway systems of the United States and Canada. The 
ventilation is said to be so bad that difficulty is found in 
obtaining drivers willing to run the engines through it. 
Owing to the steep es very heavy engines are used 
for working the tunnel section, and these engines turn 
out large quantities of smoke and products of combustion. 
Smoke consumers are to be fitted to the engines with a 
view of mitigating the nuisance. The tunnel was opened 
only last year. 


The time limited by the Standing Orders of the House 
of Lords within which to deposit petitions in opposition 
to the Bill, which has already received the sanction of 
the House of Commons, for extending the Manchester, 


Sheffield, and Lincolnshire Railway to London, has ex- | 1 


pired. The total number of petitions lodged in opposi- 
tion is only twelve as compared with thirty deposited 
this session against the same Bill in the House of Com- 
mons. The petitioners are almost entirely opponents of 
the London section. Nota ~~ railway company now 
opposes this scheme, but, on the other hand, a petition 
has been a by the Great Northern Railway Company 
praying the House to pass the Bill into law without any 
alteration. 


A complete line of omnibuses is to be lighted by elec- 
tricity in London. For some time past Messrs, Willing, 
of 125, Strand, W.C., and the Lithanode and General 
Electric Company, of 64, Millbank-street, Westminster, 
have been experimenting on the subject, and arrange- 
ments have now been completed for lighting the ’buses 
of the London Road Car Company in this way. The 
apparatus consists of a five-cell secondary battery, which 
gives a current of one ampere at 10 volts for a period of 
fifteen totwenty hours. The ees takes six hours. 
The lamp used is a 5 candle-power Edison-Swan lamp 
which is backed by a white reflector. Special precau- 
tions are taken in designing the cells to protect the litha- 
node plates from damage by the jolting of the vehicle. 


The general meeting of the shareholders of the Suez 
Canal Company took place on Tuesday last, about 2000 

rsons being present. The report having been read by 
MT. Charles de Lesseps, several speakers addressed the 
meeting, the discussion turning chiefly upon the question 
of the abatement of 50 centimes proposed by the council. 
M. Charles de Lesseps maintained the opportuneness of 
the abatement which was demanded by British commerce. 
‘*We must not,” he added ‘lose sight of the fact that 
Her ag 4: Government is virtually the master of 
Egypt.” M. Charles de Lesseps went on to express his 
satisfaction at the perfect loyalty which, he said, charac- 
terised the commercial relations of Great Britain. He 
added that if the dividend fell to 90 francs the council 
would recommend an increase in the tariff. The report, 
which recommended a dividend of 105 francs 50 cents per 
share, stated, among other things, that the increase of 
tonnage in 1891 had amounted to 1,607,268 tons, and 
explained that the council had not been in a position to 
refuse the admission through the canal of = eum tank 
ships. It also proposed ee the toll by 50 cents per 
ton, the reduction to be applicable from January 1, 1893. 
All theitems in the report were ultimately adopted by 
a large majority and the four retiring administrators were 
re-elected. 

At the last meeting of the Junior Engineering Society, 
Mr. Sidney Boulding, chairman, B rare @ paper on 
i ayy wens at Blackwall and District,” was read by 
Mr. John Taylor, M.I.N.A. It was illustrated by an 
extensive collection of photographs of various Aypes te) 
vessels built at shipyards situate on the River Thames. 
The avthor first briefly traced the history of the subject 
from the year 1578, He referred to the first English 
India Company, the Shipwrights’ Company, to Pepy’s 
record of Blackwall Yard in 1661, to the building of 
H.M.S. Theseus, the Great Eastern, and other note- 
worthy incidents in the development of the shipbuilding 





— of the be we wer Of Se. modern lores BE 
the paper contained particulars in rega to the 
Thames Iron Works, from which was completed in 1861 
H.M.S. Warrior, the first oing iron armour-clad in 
the world ; to Messrs. Samuda Brothers, where was built 
in 1864 the first ironclad turret ship—H.M.S. Prince 
Albert; and to Messrs. Thornycroft’s and Messrs. 
Yarrow’s. The features of the principal vessels con- 
structed by these firms were disc’ , and the paper 
concluded with some observations on the processes in- 
volved in naval architecture and a description of the 
methods of launchmg. In the discussion which ensued 
Professor A. G. Greenhill, Messrs. Thwaites, B. H. Joy, 
Perkins, and others took part. 








SHIPs OF THE FuTURE—180,000/. TO BE SPENT ON THE 
LIVERPOOL KS.—At a recent meeting of the Mersey 
Docks and Harbour Board, the Works Committee sub- 
mitted a recommendation that in connection with the 
scheme already passed for the improvement of the Canada, 
Huskisson, and pen ances docks, the dimensions of the 
entrances and snes should be enlarged from those in 
the original plan at an additional estimated cost of 
000/. The committee had consulted various eminent 
shipbuilders, and they recommended the committee to 
prepare for vessels 700 ft. in length. The dock entrances 
are to be made 100 ft. wide. 





Tur New THAMES PappDLE-STEAMER “‘ Kou-1-Noor.”— 
Lloyd’s agent at Milford Haven telegraphed at 7.53 p.m. 
on Friday, May 27, as follows: ‘“‘ New paddle-steamer 
Koh-i-Noor, from Glasgow to London, struck Portbgain 
Rock in thick weather, midnight, smashed bows com- 
pletely in; 5ft. of water in fore compartment; arrived 
in this evening, and now beached off Milford. Was 
assisted in bysmall tug Ernest.” The Koh-i-Noor is owned 
by the Victoria Steam Packet Association, Limited. 
The vessel has returned to the Clyde for repairs. We 
regret that in describing the Koh-i-Noor in last week’s 
issue we indicated that the Clacton Belle and Woolwich 
Belle, built by Messrs. Denny, were owned by the 
Victoria Steamboat Company, whereas they were built 
for and are still owned by the London, Woolwich, and 
Clacton-on-Sea Steamboat Company, Limited, and 
conduct a successful daily passenger service between 
London Bridge, Southend, and Clacton-on-Sea. 





Tue New Frencu Navat Procrammr.—M. Godefroy 
Cavaignac, the French Minister of Marine, has made 
public the details of his budget for the financial year 
893. The sum proposed to be expended is 246,740,758 f. 
(9,869,6282.), or somewhat less than, if the supplementary 
credits be included, was voted for 1892. The number of 
men asked for is 40,132. The active Mediterranean fleet 
is to consist, as at present, of three divisions (each in- 
cluding three battle-ships, with cruisers in proportion), 
but the fleet in reserve at Toulon is to be reduced from 
three to two divisions. This reserve fleet, on the other 
hand, is to be fully, instead of ss commissioned 
during six months of the year. A flying squadron, 
formed of three cruisers under a rear-admiral, is to be 
established. The new constructions to be begun during 
the year are set forth in the following Table : 
































Indi- 
Prov. Name. | Tons. Farad Sos. Armament. 
Power. 
(Nj| 7600 | 13,400 | 19 Two 9.4-in., eight 5.4-in. 
| Q., ten 2-pr. Q., six 
| 1-pr. Q. 
O} 7800 | 13,400 | 19 Two 9.4-in., eight 5.4-in, 
Q., ten &pr. Q., six 
| | 1-pr. Q. 
K| 8722 | 9,C00 | 19.25 |Six 6.4-in. Q., four 3.9-in. 
| Q., eight 3pr. Q, 
| twelve 1-pr. Q. 
Cruisers ..~ P| 3600 | 9,000 | 19 Six 6 4-in. @., tours. in. 
Q., eight 3p. Q, 
| twelve 1-pr. Q. 
Q| 3722 | 9,000 | 19.25 j|Six6.4-in. Q., four 3.9-in. 
Q, eight 3-pr. Q, 
twelve 1-pr. Q. 
L| 2300 | 6,600 | 20 Four 5.4-in. Q., two 
3.9-in. Q., four 3-pr, 
Q., two l-pr. Q., four 
Torpedo) One hd in- Q., three 
‘0 ° | ne 3.9-in. Q., three 9-pr. 
gun Pesser | R| 925 | 5,000 (2.6 { O'G., four Np. 
| 'wo 3.9-in. Q., four 9-pr. 
Gunboat S| 27 | 880 13 { ueine 
T -» | 24.5  |Two 8-pr. Q. 
U ee | 24.5 ee * 
Sea-keeping} V oe. 24.5 pie ee 
torpedo, W és 3.5 bi - 
boats xX} as 23.5 “a pe 
Y te 23.5 oe pa 
, , a ee 23.5 ncn . os Q., t ts 
To io 64192 wo l-pr. Q., two tor- 
bene 200 } 80 | 1,800 | 33.6 { pedo tubes. 


N and O will be sheathed and coppered for distant ser- 
vice, and will earry 650 tons of apiece. They are to 
be built by contract. K and Q will also be sheathed and 
coppered, K being built by Government and Q in a pri- 
vate yard. Each of them will carry 587 tons of coal. P’s 
coal capacity will be but 300 tons. L, an improved and 
enlarged Surcouf, will be built by Government. R, a 


f | sister to the Cassini, one of the vessels authorised by the 


e for 1892, will be built by contract. S will be 
bail t by M. Normand. The exact dimensions of the sea- 
keeping —— boats do not appear; but these craft 
will probeb resemble the boats of the Coureur class. 
The cruisers N and O are intended as the French equiva- 
lents to our Blake and Blenheim, the United States 
cruiser New York, and the Russian cruiser Rurik. 
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THE LAST OF THE BROAD GAUGE. 
(For Description, see Page 690.) 
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THE LAST BROAD GAUGE ‘‘ FLYING DUTCHMAN FROM PADDINGTON, 

















FIRST NARROW GAUGE ‘‘ FLYING DUTCHMAN” LEAVING PLYMOUTH AT 8.35 A.M., MAY 23, 1892, 
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THE DUTIES OF RESIDENT 
ENGINEERS. 


It isnot with any idea of laying down the law, or 
what is commonly called ‘‘ setting others right,” 
that this article has been written, but rather with 
that of ventilating the subject, and in the a 
that as an outcome, some lex inscripta may 
recognised, which, though not absolutely binding, 
may govern the conduct of those who aspire to 
employ residents for the first time, as well as those 
about to act in that capacity. 

A resident’s first and foremost duty, which pro- 
bably all will agree with, is, no doubt, implicit 
obedience to, and co-operation with, the engineer 
for whom he is acting ; it is a too common practice 
for residents on works, when they receive drawings 
or instructions, to see what criticisms they can 
pass on the former, or what reasons there can be, 
for giving the latter ; the feelings prompting those 
criticisms may arise from a sense of their own im- 
portance, or to impress subordinates with the idea 
of their superior engineering capabilities, but no 
work was ever brought to a successful issue, where 
loyalty, first to the engineer and secondly to the 
schemes for which he is responsible, was wanting, 
and criticism, more often adverse than not, is cer- 
tainly not the way to show that loyalty. 

Naturally, exceptions may be drawn to this, and 
as an instance, a design, incompatible with the 
nature of the ground, may be quoted. Should such 
a design be sent out it is clearly the duty of the 
resident, he being the man on the spot who is sup- 
posed to know all about the ground where the work 
is being carried out, to point the fact out to his 
engineer, and state his reasons ; possibly the 
engineer, who in all probability is a man of far 
more experience than his resident, which a resident 
seldom realises, may think the reasons groundless, 
and that his design, as intended, will meet the 
requirements of the case; the resident has then 
done his duty in the matter, and it only remains 
for him to see that the work is carried out to the 
very best of his ability, and not in a half-hearted 
way because his ideas are not adopted; if he 
does this, and when built the whole structure 
falls to the ground, the resident cannot in any 
way be held responsible, and if he would remem- 
ber this in the first instance it would save hima 
large amount of unnecessary trouble, and others 
from hearing, what they probably care nothing 
about, the constant reiteration of his aversion to 
the design. 

If the work is a small one the resident will 
probably have the contractor himself (provided 
of course it is a contract) to deal with ; if, on the 


9|other hand, it is a work of some magnitude, in 


all probability the contractor will employ an 
agent to represent him. In either case the resi- 
dent’s duties are precisely similar, for so far as 
he is concerned the agent has the same power as 
the contractor himself. Contractors, as a rule, 
have a name amongst engineers, certainly amongst 
the younger members of the profession, of being 
sharp men of business, who though not abso- 
lutely dishonest, are nevertheless fond of sail- 
ing as near the wind as possible, in order to 
make a good thing for themselves out of the 
work for which they have contracted; but to 
believe every man is honest till you have proved 
him otherwise, is as good, if not a better, maxim 


698 |for engineers, as it is for the world generally. 


If contractor’s agents find the resident they have 
to deal with is a man they can put their confidence 
in, and know that he is a man who will measure up 


‘| their work fairly and honestly, and not try to make 


their measurements ‘‘tight,” they in their turn 
will be much more likely, and probably will, treat 





the resident, and consequently the work they are 





carrying out, with honesty also. It is a common 
expression, and one used hoth by contractor’s 
people and in some cases by the engineers on the 
works, ‘‘ Well, it’s all right, I've done him out of 
so much,” whatever the amount may be. This, 
besides being flagrantly dishonest, is not the way 
to create that good feeling and harmony so essential 
to rapid progress and good work. 

It is well, too, for a resident to remember that 
bribery can be committed in a variety of ways, 
some apparently harmless, but the effects of which 
may make themselves felt hereafter. 

As an instance of an apparently harmless form of 
bribery, some contractors make a rule of always 
providing lunch on the days when the measure- 
ments for monthly certificates are taken ; the re- 
sident of course must satisfy his own mind of the 
spirit which prompts this hospitality, and be guided 
thereby as to whether he accepts itor not. Of 
course with some contractors it would mean abso- 
lutely nothing, but with others it might mean the 
thin edge of the wedge, and would have to 
be treated accordingly ; this instance mentioned is 
a small and trivial matter in itself, but has been 
purposely used to point out the care that is re- 
quisite in the matter of bribery. Contractors, 
naturally, are always anxious to get all they can 
into their certificates for payment, and the resi- 
dent ought to be exceedingly careful what he 
returns in that certificate ; it happens sometimes 
that the specification is not quite clear on the point 
that may be in question, and should there be any 
doubt the matter ought to be referred to the engi- 
neer by the resident. 

Another thing contractors are fond of doing : 
they see their own mode of carrying out a certain 
piece of work would be much benefited if some 
other work near at hand (such as the temporary 
diversion of astream or road) were carried out first ; 
this work may not be absolutely necessary, and 
consequently was not specified or estimated for ; 
but many contractors will, if possible, get the 
resident to give them an order to carry out this 
temporary work, pointing out how advantageous 
such work would be to the permanent work, &c., 
and using other arguments to induce him to give 
the order. It is at such times as these that tact 
and skill are required, for the resident must re- 
member that when he gives an order for work to 
be done, the contractor will want paying for it, 
even though the work he has done probably 
benefits him more than any one else, and his 
claim for such payment would probably hold good, 
whatever the specification might say ; the fact of 
giving the order might also make a dangerous pre- 
cedent. 

Resident engineers sometimes know, or think 
they do, what profit the contractor is making on 
certain work, or the terms on which he gets his 
plant, and if the terms or profits are very good 
they consider it incumbent on them to be extra 
strict and ‘‘ tight” in their measurements ; this is a 
mistake, the resident’s duty at all times is to be 
strictly honest, and if he should ever be so unfor- 
tunately placed as to have a dishonest contractor 
to deal with, he should use every means in his 
power to expose that dishonesty, provided he is 
perfectly certain there are ample grounds for his 
accusation, for if this falls through, he only brings 
himself, his employer, and the work into disrepute; 
if he cannot make sure of what he believes, the 
less he says about it the better. To show what a 
name engineers possess for honesty, there is a 
story told, possibly a well-known one, but it will 
bear repeating, of a certain well-known gentleman 
seeking the advice of his friend, who was an 
eminent contractor, as to what he should make of 
his son, who showed inclinatiuns for engineering ; 
the reply he got was : 

‘* Send him to a good engineer for four or five 
years, where he will learn honesty, then send him 
to me to learn his business.” 

Of course many remarks might be made concern- 
ing this reply, but as this article is only intended 
to deal with the duties of resident engineers, the 
remarks shall go unsaid ; but it is just this spirit 
of honesty and esprit de corps which makes the 
profession of civil engineering rank where it does 
among the first in the world. 

Different engineers have different systems and 
customs, and before saying more on the subject of 
setting out work, it might be as well to remind 
young engineers that because a certain engineer has 
a certain system of carrying out work, it byno means 
follows that the next engineer, for whom they act 
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as resident, is entirely wrong, because he carries 
out the same work by a different method. Some 
engineers specify they will not be responsible for 
the accurate setting out of the works, others leave 
out the word ‘‘ accurate,” and some take the re- 
sponsibility of setting out the work with a clause 
to the effect that the contractor is to satisfy himself 
it is correct ; in either case the resident’s course is 
clear, so far as his responsibility is concerned, but 
the engineer, whatever his specification, almost 
invariably tells his resident he will hold him 
responsible for the accuracy of the work ; this is 
scarcely fair, though if the resident is a man fond 
of his profession and anxious to get on, he will take 
very good care to satisfy himself of the accuracy of 
all the work, setting out included, that is in his 
charge as resident, regardless of what the specifica- 
tion may say, and without any orders to that effect 
from his engineer ; but he ought to do it on the 
distinct understanding it is for his own satisfaction 
(provided the engineer specifies he takes no re- 
sponsibility), and not because he takes any respon- 
sibility. Some residents make a rule of accom- 
panying the contractor’s engineer when he is 
setting out work, and working with him; this 
system has its good and bad points; the latter 
consist in the fact that if one man makes a mistake, 
a man working with him is very apt to make the 
same mistake, and then it is not found out till too 
late. On the other hand, if the contractor’s engi- 
neer is a man that can be thoroughly relied on for 
the accuracy of his work, it is a good system, as 
two heads are, no doubt, better than one; each 
man may pick up something in the art of setting 
out te 4 ; the setting out and checking is all per- 
formed together, and no time is lost ; on the whole, 
this system is probably the best. For measuring 
up works, some engineers keep a man or men in 
their head office to do nothing else, and their duty 
is to go round whatever works may be going on at 
the end of every month, to measure up the works 
and take out the quantities for the monthly pay- 
ment to the contractor; it is a mistake for the 
resident to suppose in these cases he need do no 
measuring up ; constant opportunities occur during 
the month for measuring the work, which at the 
end of the month may be hard to measure, or which 
may be covered up altogether. At the same time 
he ought not to measure anything without a repre- 
sentative of the contractor present, with whom 
he can agree as to the measurements taken, and so 

revent, if possible, disputes and claims arising 

ereafter. 

When the resident has to measure up the works 
himself, and get out his own certificate, the same 
rules apply, and in addition to them he should be 
particularly careful that he does not overmeasure 
the work done ; if he cannot be absolutely accurate, 
and sometimes it is almost impossible, it is better 
for the engineer, and more often than not for the 
contractor also, that the work should be under- 
measured than overmessured ; but all measure- 
ments should be taken in conjunction with a 
representative of the contractor’s, for the reasons 
given above. 

A resident should never lose sight of the fact that, 
during the engineer’s absence from the works, he 
represents the engineer, and he should always 
endeavour to maintain the dignity and discipline 
due to his position. Residents are often too fond 
of what they call ‘‘ making a row,” a failing no 
doubt actuated by their desire to see good work 
carried out ; they see something being done in a 
manner that they think, and possibly is, improper, 
when they instantly try to see how many people 
they can Sisens for it, from the contractor’s agent 
downwards ; often not stopping at verbal expostu- 
lation, but writing letters about it. No doubt 
ultimately they may attain the object they have in 
view, or at any rate partially attain it, but, gene- 
rally speaking, the principal effect of all this row 
and letter writing is to annoy and harass everybody 
connected with the work, themselves included, an 
effect by no means conducive to getting good work 
done in the future. 

A quiet, dignified order given to the foreman (not 
one of the labourers) who is looking after the work, 
which hethinksis being improperly done, would pro- 
bably have attention paid toit, and consequently the 
desired effect, without creating all that bad feeling, 
which constant disputes engender. _ If, on a second 
visit, he finds his orders have not been attended to, 
then it is time to take stronger measures, but tact 
and patience should be displayed, and only as a 
last resort should disputes concerning the quality 





of the work be taken before the engineer; the 
resident’s duty at all times being to relieve his 
engineer of as much work as possible, not give him 
work, 

Orders of this sort would refer more particularly 
to small and trivial matters, possibly a little bad 
bit of masonry or brickwork, or a little more care 
wanted by the labourers doing a certain piece of 
work ; if the work is of alarger nature and of 
vital importance to the whole undertaking, it would 
probably be necessary to notify the agents of the 
order he has given, and in all transactions of this 
sort, it is better to do it in writing than verbally. 
The resident, and his inspectors under him, 
should be careful to see that the materials de- 
livered on to the ground for the purpose of being 
used in the work, are such as will give satisfac- 
tion when used ; if they are not calculated to do 
so, or do not come up to the specification, they 
should be rejected at once by writing to the con- 
tractor or his agent ; it isa fatal mistake to allow 
bad materials to be used in the work and the work 
to proceed, and then to have to reject the work. 
The contractor often claims in such a case, and 
whether a claim holds good or not, the mere fact 
of raising a claim costs time and money. Of course 
if it is a question of workmanship that causes the 
resident to reject the work, that is another matter, 
but in that case no great amount should have 
been put in before it was prevented by the re- 
sident or his inspector. A resident should 
always bear his specification in mind, when in- 
specting his works, and whilst taking good care 
that the class of work comes up to the specified 
standard, he must remember he has no power 
to go beyond the specification, and if, in his 
opinion, the specification on a certain subject is not 
strong enough, he must try to remember that it is no 
business of his, and nothing he can say will make 
it stronger, but he should try in a quiet way to 
get the work as near as possible to his idea of per- 
fection, both for his own credit as well as the 
credit of others ; this again is a case of helping his 
engineer, not hindering him. 

During his perambulations of the works many 
things may occur to arrest the resident’s attention, 
works that will be necessary to carry out, which 
were not originally contemplated, and which 
probably could not be foreseen. It may be a very 
small matter, such as the laying of a few yards of 
earthenware pipe, or the putting in of a few yards 
of concrete ; in such cases itis better if he takes 
the responsibility upon himself and gives the neces- 
sary instructions in writing for the work to proceed. 
It may be work of a much larger nature that will 
be entailed, in which case he should collect all the 
information necessary and lay it before his engi- 
neer in order that he may receive instructions from 
him. 

Should any accident happen on the works, such 
as the failure of a certain structure or design, the 
resident should lose no time in giving his engineer 
full particulars, and if ever he is in doubt about 
anything concerning his work he should always 
seek the advice and counsel of his engineer. 

It is impossible to impress too strongly on 
resident engineers the necessity of loyalty to 
their employers. On public works the want of 
loyalty may have a far more serious effect than at 
first sight might be imagined, and, therefore, 
before closing this article, although the subject has 
been mentioned before, it is repeated in order to 
show its importance. And one other subject, 
which may be coupled with loyalty, as it is almost, 
if not quite, as important, is that of fairness on 
the part of residents towards contractors, and 
those with whom they have any business rela- 
tions. 

Residents are too often sent out on works, the 
only instructions they receive on going being that 
they are to go on to certain works and there act 
as resident engineers, the meaning of that term 
being left entirely to them. They may have been 
residents before, or they may not; if they have 
the chances are they have got into a groove of their 
own and do not like departing from their old 
customs ; if they have not they probably have been 
on works before under some other resident, and 
then it depends entirely upon whether their training 
under him has been good or bad, as to how they 
turn out themselves as residents, and afterwards as 
engineers on their own account. 

This is certainly a danger that might be remedied 
by the adoption of some such method as stated 
at the commencement of this article. 





THE LAST OF THE BROAD GAUGE. 


In our issue of last week we published an account 
of the remarkable series of operations by which the 
last piece of broad-gauge railway existing in this 
country was transformed to narrow-gauge in the 
short space of 31 hours. We considered this work 
of such great interest, owing to the reputation of 
its designer— Brunel—and also to the fierce contro- 
versy that raged around its construction, that we 
arranged with Mr. J. A. C. Branfill to take a series 
of photographs on various parts of the line, in order 
that our columns might contain a permanent me- 
morial of the closing scene of the battle of the 
gauges. The actual conflict was ended long ago, 
but the effects of the strife remained in augmented 
working expenses and decreased dividends for the 
Great Western Railway Company, and even now, 
although the affair is closed, as far as public obser- 
vation is concerned, the cost of conversion and 
breaking up of rolling stock, will remain as a charge 
on revenue for some time. Many a regret will be 
felt at the disappearance of the old engines and 
carriages. The West of England was proud 
of its railway; there was a period when it 
excelled all others in speed and comfort, and 
many of the inhabitants of Devon and Corn- 
wall imagine that it still maintains its old 
supremacy. Some have even resented the 
alterations in the service that have been intro- 
duced during the past two or three years, as imper- 
tinent attempts to improve perfection. We remem- 
ber that after the accident to the Plymouth mail 
at Newton Abbot, the Times was filled with letters 
attributing the evil to the dangerous innovations 
introduced under the new management. We sup- 
pose that such highly conservative natures are in 
a minority ,even in the West, but, nevertheless, all 
must feel a regretful interest in seeing the last of a 
bold experiment carried out in the teeth of vehe- 
ment opposition, and brought to success, at least 
foratime. Every one that is cognisant of Brunel’s 
career will find in our engravings on the two-page 
plate, and also on pages 681 and 688, some sugges- 
tion to carry back their minds to the early days of 
railway construction. 

We have already described at length the operation 
of converting the road from broad to narrow gauge, 
and shall therefore do little more than name the 
various views. Beginning at page 688, we have a 
view of the last broad gauge ‘‘ Flying Dutchman,” 
which left Paddington at 11.45 a.m., Friday, May 
20. The photograph was taken near Acton, and 
well expresses the ideas of solidity and steadiness 
which are associated with this renowned train, 
which runs to Exeter—194 miles—in 4} hours, or 
454 miles an hour, including stops. Below it is 
the first narrow gauge express out of Plymouth, 
starting on its journey at 8.35 a.m. on Monday, 
May 23, and due in London at 2.45, traversing a 
distance of 246? miles in 6 hours 10 minutes, being 
at the rate of 44 milesan hour, excluding stops, and 
40 miles including stops. Another narrow gauge 
train is shown on page 681 approaching Teign- 
mouth Station. This carries a kind of traftic never 
contemplated as an important source of revenue 
when the line was laid out. It would not have ap- 
peared credible in those days that all the main trunk 
lines out of London would have run fast expresses 
soon after 5 a.M. mainly for the purpose of distribut- 
ing newspapers through the provinces. Above it 
we have a prettyscene, near Saltash, overlooking the 
River Tamar, showing the road gang bolting up the 
longitudinal sleeper, and leaving the road ready for 
packing. 

The views on our two-page plate were taken in 
and around Plymouth. Beginning at the left-hand 
side, and taking the pair of views in a vertical 
line, we have two scenes taken in Mill Bay Station 
on the Saturday, the upper at about 10 a.m. 
and the lower at 6 p.m. These show well the 
rapidity with which the work was done. It will be 
noticed that there was a complicated crossing just 
outside the station, and that the points had been 
entirely relaid during the short space of time men- 
tioned. At the right-hand side of the plate is a 
similar pair of views from Devonport Station. 
These are rendered more interesting from the fact 
that the crossings, &c., had been previously built 
up in one piece in the station yard. The structure 
was 95 ft. long, and contained four crossings and 
three pair of switches, as shown by the annexed en- 
graving. This large piece was drawn into place by 
means of a narrow gauge locomotive (the tow rope 
can be seen in the view), and a crane ona broad 
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gauge trolley. The second view was taken about 
midday on the 21st (Saturday), before a pilot engine 
from Liskeard had passed over the line on both up 
and down roads. 
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The central views show how the work was done 
away from stations and where there were no points 
and crossings to complicate matters. Previously 
to the 21st, the ballast had been cleared sufticiently 
to allow of the longitudinal sleeper being brought 
in towards the other a sufticient distance to reduce 
the gauge tostandard dimensions. Every alternate 
transom had been cut through completely, and the 
intermediate transoms cut half way through, so 
that it was an easy matter to finish the work, and 
throw out the pieces, after the wrought-iron strips 
had been disengaged from their spikes. One 
portion of the gang undertook this duty. A 
second portion followed slewing the rail into posi- 
tion, as shown, while the remainder bolted up the 
sleepers and transoms, and left all ready for packing. 
Of course, where a mixed gauge road existed, no 
conversion of gauge was required, but the switches 
of the broad gauge rail were disconnected from the 
narrow gauge switches by cutting the connection 
bar. At stations already laid with mixed gauge it 
was found necessary to relay all the cross-over roads, 
All new roads appear to have been laid with double- 
headed rails, chairs, and cross-sleepers. Connected 
with the conversion of gauge at stations was the 
necessity or advisability of altering the platforms. 
At Newton Abbot, for instance, where a single line 
runs between two platforms, both of which may be 
needed for the passengers’ use, the widening of 
platforms was necessary. At other places, although 
the alteration of platforms was not absolutely neces- 
sary at the moment, the company seem to have 
taken the opportunity of improving their platforms 
and thus benefiting the public. 

At Saltash Bridge the provision for narrow gauge 
had been previously carried out by laying longitu- 
dinal sleepers 17 in. wide inside the old sleepers, 
and about level with them; on this a chair road 
with double-headed rails is laid, the new line thus 
being considerably higher than the old one. 

It may be of interest to give the length of line 
on which the gauge was altered during the two 
days that traffic was stopped. From Exeter to 
Newton Abbot is a distance of 20} miles, of which 
all but about 14 miles (west of Dawlish) is double- 
line. Considerable distances—perhaps a third in 
all—were already provided with transverse sleepers 
having a third (narrow gauge) rail, so that the work 
upon this section was fairly straightforward. 

Tabulating the distances, however, we have: 


Main Line: Section 1. Miles. 
Exeter to Newton Abbot... wan, Oe 
Branches : 
Newton Abbot to Dartmouth _... afeai | 
Churston to Brixham fe eas < 
Newton Abbot to Moreton Hampstead 12 
Heathfield to Ashton Js af as 
Total of Section1 ... a went Ci 


Main Line: Section 2. 


Newton Abbot to Plymouth 32 
Branches : 
Totnes to Ashburton 3 
Lidford to Launceston 12 
Total of Section 2 . 54 
Main Line: Section 3. 
Plymouth to Truro... a a as 
Branches : 
Truroto Falmouth ... as oe cq 
Short lengths, say ... ae a zee 
Total of Section3 __... jay 79 


This gives a complete total for the whole work of 
189 miles distance operated on; and this would 
easily mount up to 200 miles of single line when 
the various lengths of double line that had to be 
dealt with are taken into account. 

It is worthy of note that the alterations were 
carried out with almost perfect safety for the 
workers employed. Not a single serious accident 
occurred on the whole line, and the only death that 
happened in the army of men at work was due to 
causes quite outside the fact of employment in this 
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conversion. One or two men received slight injury 
from their own carelessness, but there was nothing 
of any serious moment whatever, and the fact is 
worth chronicling. 





THE WEATHER OF MAY, 1892. 

Wuewn the poet apostrophised May as ‘‘thou 
delight of heaven and earth,” he probably had just 
experienced weather similar to that which has been 
lately prevalent. Much of the weather of the past 
month was splendid ; the sun glorified by day and 
the moon by night. Although pleasant weather is 
such a luxury in these realms, people are reluctant 
to believe that 

‘*When May is gone, of all the year 

The pleasant time is past. ” 
At least a regular summer may be expected, re- 
membering several dismal estival seasons of late 
years. Take note of a prophecy enshrined in 
the Quarterly Journal of Meteorology for 1843, 
which, from the prevalence of easterly winds this 
spring, bids fair to be fulfilled; not that there is 
any reason for faith in the cycle: ‘*‘ The year 1838 
is a year of excess east wind, and such also will be 
1892, fifty-four years afterwards.” 

The country has been looking beautiful and most 
picturesque with the blossoms of fruit trees, lilac, 
laburnum, red and white hawthorns, acacias, and 
copper beeches all looking glorious, the chestnut 
trees adding their grandeur to the scene : 

‘** In short, ’twas that sweet season’s prime 
When Spring gives up the reins of time 
To Summer’s glowing hand.” 

Not every one was satisfied. The farmers began 
to implore forty-eight hours’ continuous rain. 
Briefly, but heavily, the welcome rain came on the 
nights of the 25th and 26th in a severe thunder- 
storm. 

The mean pressure and temperature of the 
atmosphere at extreme positions of the British 
Islands, to which the Isle of Man is central, were 
as follows: 
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. Mean | P 
P Mean Difference | Difference 
Positions. | Pressure. | from Normal. — | from Normal. 
| "5 | 
in. | in. deg. | deg. 
North 29.86 below 0.05 45 below 2 
South | 90.01 above .01 54 nil 
West --| 29.92 below .03 54 | above 3 
East «-| 29.95 ao 'Rre | below 1 
Central .. 29.94 nil 
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The frequency and amount of rain may be 
roughly inferred from the following results : 





Difference 











Places. Rainy Days. Amount. [prom Wonk 
in. in. 
Sumburgh .. ee 21 2.40 above 0.63 
Scilly .. mF ée 10 2.06 - P 
Valentia es ee 16 2.58 below .62 
Yarmouth .. ee 12 1.30 a aa 





The daily general directions of the winds over 
these islands give a resultant from S.W. ; taking 
the estimated force into the calculation it is 
W.S.W., the same as indicated by the mean distri- 
bution of atmospherical pressure. Thus the wind 
resultant and barometrical pressure were normal ; 
the rainfall slightly in excess in the north and in 
the south, but deficient in the middle latitudes, 
while rainy days were generally few ; and the mean 
temperature was normal in England, colder in north 
Scotland and warmer in west Ireland than usual. 
Atmospherical pressure was greatest, 30.45 in., on 
the 12th ; least, 29.3, on the 16th. The highest 
temperature, 82 deg., was reported at North Fore- 
land on the 28th ; lowest, 24 deg., at Cirencester on 
the 7th. The mean temperature at 8 a.m. for the 
entire area of these islands was 46.5 deg. on the Ist, 
44 deg. on the 5th, 53 deg. on the 12th, 48 deg. on 
the 22nd, 56.5 deg. on the 31st ; these show the 
principal fluctuations and the progressive increase. 
Rainfalls of an inch or more were measured at 
Stornoway on the 24th, at Scilly and at Parsons- 
town on the 29th. Thunderstorms occurred in 
England and in Ireland on the 26th. Aurora was 
seen in north Scotland on the Ist. 

A thunderstorm was experienced in London 
between 6 a.m. and 7 a.m. of the 25th ; the day 
proved fine and hot till 10 p.m., when lightning 
began, followed by rain at 11 p.m., and in the 
following morning early a heavy thunderstorm 
raged, extending from Heowish to Brighton ; at 


the former town a large quantity of hail fell, some of 
the stones being reported as large as walnuts. Ac- 
cording to the weather notations, clear days varied 
between 5 in the north and 11 in the south ; over- 
cast between 18 in the north and 12 in the south 
district. At Greenwich the 6th, 7th, 10th, 1ith, 
12th, 24th, and 25th had sunshine nearly all day. 
During the four weeks ending the 28th the dura- 
tion of bright sunshine, estimated in percentage of 
its possible amount, was for the United Kingdom, 
40 ; Channel Isles, 64; south England, 46 ; south- 
west England, 43; east England, 40; central 
England and east Scotland, 39 ; west Scotland, 38; 
north-west England and south Ireland, 36 ; north- 
east England, 35; north Scotland, 34; north 
Ireland, 33. 








THE NAVY AND FIXED DEFENOES. 

Last week in the theatre of the Royal United 
Service Institution an important discussion took 
place on the dividing line between the duties of 
the Army and Navy. The subject of the Naval 
Prize Essay this year was ‘‘ Maritime Supremacy 
being Essential for the General Protection of the 
British Empire and its Commerce, to what extent, 
if any, should our Naval Force be Supplemented 
by Fixed Defences at Home and Abroad, and to 
whom should they be confided?” This raised the 
question which was so fully debated last year 
with so much misunderstanding on the part of the 
disputants as to the meaning of those opposed to 
them. It is unnecessary to go back to that matter 
once again, more especially as the extremists on 
one side at least have since reduced the positions 
they contended for to more moderate dimensions. 

The Prize Essay is by Captain Craigie, R.N. It 
starts with, what will appear to laymen, the obvious 
proposition, ‘‘That to the Navy should be intrusted 
the duty of sweeping the high seas and keeping 
them clear of the enemy’s cruisers.” Whether the 
Navy will be able to perform the task is another 
matter. The second point set forth is, ‘‘That 
after our maritime supremacy has been assured by 
building a sufficient number of ships, our naval 
force should be supplemented by certain fixed 
defences, raised to meet a definite purpose at our 
different ports at home and abroad ; this purpose 
being to resist a raid or attack by one or more 
cruisers for a few days, and to offer a safe refuge 
for our warships and mercantile marine while 
coaling, loading, or unloading, or under repair.” 
This conclusion of the prize essayist we should also 
have looked on as of the nature of a truism before 
the discussions of last year ; but they, as we have 
said, are of the past. The third conclusion formu- 
lated is summarised as follows: ‘‘ That these fixed 
defences would be of little use, since they could 
not keep the entrance of a port clear, or prevent 
the attack of torpedo boats, without a floatin 
defence consisting cf torpedo boats and pri 
local steamers acting as guard boats.” The fourth 
conclusion is as follows: ‘‘ That these fixed de- 
fences should be under military control, but that 
all the purely naval or maritime portion of the 
defences should be manned and worked by seamen 
under a naval officer attached to the staff of the 
general officer in command,” or, as Admiral Long 
has neatly put it, ‘‘ The sea should be ruled by the 
Navy, the land by the Army, and where the sea and 
land meet the marines should be employed.” The 
fifth conclusion is one upon which much of the dis- 
cussion turned, ‘‘To avoid breaking up regiments 
into small detachments unnecessarily, certain small 
coaling stations abroad should be manned by 
marines and seamen placed under naval control.” 
The final conclusion raises an old and much debated 
suggestion, ‘‘ That the only way that our naval and 
military forces can be kept in their proper position, 
and used with the greatest effect, is to place them 
both under one minister.” 

The above expressions of opinion having received 
the award of the Council of the Institution may, we 
suppose, be on the whole fairly in accordance with 
the opinion of the naval members of that body, and 
this was borne out generally by the discussion. 
There was, however, one marked, if not radical, 
difference of opinion. The marine officers who 
spoke protested strongly against their corps being 
relegated to the seclusion of the minor coaling 
stations. The naval officers, however, were fairly 
unanimous in their opinion that when the 
station could be ‘‘looked on as a ship”—i.e., 
where the numbers of the civil inhabitants 





were small, then the Admiral should have full 
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control. Otherwise it was considered that the 
complications caused by the governor being the 
military commander-in-chief would lead to compli- 
cations fatal to the smooth working of complete 
naval control. In fact the naval officers who spoke 
were pretty unanimous in repudiating any desire to 
see the duties of admirals on stations added to by 
the supervision of land defences. 

Admiral Bowden-Smith reminded the meeting of 
an essential point of practical importance. He 
maintained that coaling stations for the fleet should 
be on the main routes of ocean commerce ; because 
coal deteriorates very rapidly in hot climates, and, 
unless the stock is kept up in peace time 
for mercantile steamers, a declaration of war 
might find the stock so low that the coaling 
of a few heavy ships would deplete the 
supply. For this reason he would abandon 
the station at the Falkland Islands and depend 
on cruising colliers of large capacity in case of 
war. In that part of the world there are number- 
less sheltered bays where coal could be tran- 
shipped ; the gallant admiral, apparently not 
standing in great awe of the neutrality laws. Ad- 
miral Bowden-Smith questioned, however, whether 
we required to guard the trade route by the south 
of the two Americas. But that is another matter 
into which we need not enter. We may say, 
however, that we do not think the Admiral 
quite convinced his audience on the latter point. 
To one aphorism which he uttered, however, we 
fully subscribe. ‘‘It is better,” he said, ‘‘to 
properly guard three trade routes than to in- 
efficiently protect a greater number.” We would 
go further, and say, ‘‘ An inefficiently guarded 
trade route is likely to be worse than one not 
guarded at all.” 

Another by-point of importance raised by Ad- 
miral Long was the necessity for permanence of 
employment of the personnel. Now it is our cus- 
tom to be too constantly shifting, and there is 
every indication that that defect would be 
exaggerated in case of war; so that sailors would 
be sent to ships they did not understand, and the 
harbour defences would be intrusted to those not 
knowing the water. 

Major Clarke, R.E., made what was in many 
respects the most important speech of the discus- 
sion, and we regret our space does not permit us 
doing it fuller justice. In the essay a good deal 
oi stress had been laid on the strategical value of 
Dover which most people appear to take for 
granted. Thisis by no means Major Clarke’s view, 
and he quoted the Duke of Wellington’s statement 
in support of this. Major Clarke, in spite of his 
profession, is by no means an out-and-out supporter 
of land defences, but takes a very temperate and 
just view of the situation. Of course we cannot 
erect fortresses round our whole coast line 
sufticient to repel a naval attack made in force ; 
naturally our fleet is an answer to such opera- 
tions. Major Clarke referred to the lesson of 
the late Chilian War. There Valparaiso was 
strongly fortified, but the forces landed elsewhere 
and simply left Valparaiso alone. Still we should 
remember how effective a comparatively weak land 
defence is against sea attack, and it would be well 
to make some provision, where there is much valu- 
able property on the seaboard for showing fight, 
if only to hold the enemy in check until assistance 
arrived by sea. Major Clarke made a most sen- 
sible appeal on behalf of his branch of Her Majesty’s 
service to the naval branch. He said tell us just 
what you want us to do in order to supplement the 
fleet ; for instance, in the case of the Thames, how 
far is it necessary to go in the matter of forts, 
minefields, &c.? That, we take it, hits the very 
kernel of these matters. We are far too much 
given to treating this subject in an airy qualita- 
tive manner. It is cheap, and effective from a 
rhetorical point of view, and moreovor these grand 
generalisations are very safe. They, however, 
lead to very little result and both sides can go on 
arguing in a circle to the end ot time, generally 
to their individual satisfaction, for neither 
are proved wrong, and both think they them- 
selves are right. Admiral Colomb said, also, a 
good word in this respect. What we want, he 
remarked, is some scale by which we could 
measure what we should ask in terms of what 
we are likely to get. We hope the Navy will 
take up Major Clarke’s challenge and formulate 
something definite. 

A second essay by Lieutenant Hyde Smith, R.N., 
received especial commendation, 





CANET v. KRUPP. 
By a Frencwe ARTILLERIST. 
(Continued from page 614.) 


As regards the new Russian rifle, the writer of 
the German article wishes it to be believed that 
negotiations with French makers have only reached 
the preliminary stage, when it is quite an open 
secret that these guns are actually in course of 
manufacture at the Chatellerault factory, the 
French Government having placed its facilities of 
production at the disposal of a friendly power. 
The assertions of Mr. Krupp certainly do no credit 
to his Secret Intelligence Department. He is 
equally ill-informed on the subject of the Chilian 
warships. Chili applied to only one firm for the 
armament of these ships—the Forges et Chantiers. 
The Presidente Errazuris left a French port armed 
with Canet quick-firing guns. The ship was at 
Buenos Ayres at the commencement of November 
last, and at Valparaiso on December 22, 1891. 
According to the report of the officers who went 
on board when the ship arrived at Chili, ‘‘ the 
artillery is admirable.” As to the Pinto, this ship 
is not waiting for its armament, which has been 
placed on board some time since. The trials of 
this artillery were made in February last, and gave 
very excellent results ; they were described in the 
Yacht in its issue of March 5 last. From one of 
her 12-cent. (4.7-in.) guns there were fired (on 
board, and not in a polygon) ten rounds in 54 
seconds. This was done in the presence of the 
Chilian Commission, presided over by Commandant 
Valenzuela Day ; there were also present Comman- 
dant Artigas, Commandant Perez, Admiral Menard, 
of the French Navy, and MM. Clemenceau, de la 
Ferronays, Menard-Dorian, members of Parliament. 
The Pinto is now waiting at Havre for her crew, 
which has not yet arrived from Chili, and until 
her equipment in this respect is thoroughly com- 
plete she will remain in the French port. Such 
are the facts, as compared with the legend. We 
regret that we have been drawn upon this ground, 
and to have been obliged to apply to non-technical 
attacks, because doing so of necessity reduces the 
interest of this discussion, attacks formulated by 
Mr. Krupp who has this time been rather unfortu- 
nately inspired. The ground, however, is now 
cleared of these points, entirely unworthy of a 
great establishment which during so many years 
had either no rivals or affected to despise them. 

There is no occasion to discuss indefinitely the 
question of efticiency. The clear and precise ex- 
planations published in the Yacht and in En- 
GINEERING ought to be sufficient. Efficiency is 
necessary and indispensable in order to compare 
two guns placed under conditions of service which 
are nearly identical. But no really serious artil- 
lerist would admit that this should be the one 
critical point for deciding the value of different 
guns designed and constructed with totally different 
ideas, especially if the comparison is made, as the 
Internationale Revue has made, between rounds 
of 1000 kilos. (6.35 tons per square inch) of pres- 
sure, and rounds of 2600 kilos. (16.51 tons per 
square inch), Whenever a comparison is made 
between a short and a long gun, the former gives 
a higher efficiency per ton of metal. But when the 
comparison is made between Canet and Krupp 
guns of the same relative powers, and under similar 
conditions, this comparison is invariably to the 
advantage of Canet, as the Tables published in 
ENGINEERING have shown. 

It is admitted that Mr. Krupp has not shown 
sufficient care in the design of his heavy gun 
mountings, from a naval point of view, and the 
defective distribution of the weight of the gun 
must be considered as being the principal cause. 
Moreover, he has not succeeded, after twenty years 
of experience, to make his wedge system of breech- 
closing a success. 

The quick-firing Canet guns are manceuvred and 
loaded with much greater facility than the Krup 
guns. The field and siege artillery of Canet is tins 
more easily handled and is lighter than that of 
Krupp. They are more powerful and can resist 
much heavier pressures. What more can be de- 
sired ? and of what possible importance can be the 
question of efficiency per pound of powder or per 
hundred weight of metal? These are details inte- 
resting enough for the firing ground, but of no im- 
portance in service, and it can be only supposed 
that the Internationale Revue has introduced them 
with the object of drawing a red herring across the 





trail as it were, and so diverting attention to the 
real points at issue. In any engagement victory 
will remain, not with guns that show the highest 
efficiency per pound weight of gun, but with those 
that are the most powerful and the most easily 
handled. Those are the main objects to be aimed 
at in the successful construction of artillery. 

It is not true that the Krupp guns, although 
shorter, give better results ; the Tables published 
by ENGINEERING prove that the Canet guns are 
always the more powerful. Mr. Krupp states that 
he has designed guns of 8.7-cent. (3.43-in.) calibre, 
and of 50 calibres in length. Why has he not con- 
tinued in this line of construction? It is most pro- 
bably because he quickly found himself face to face 
with practical difficulties which he did not know 
how to overcome. At the present time he does 
not propose to exceed a length of 35 calibres ; 
therefore it is fair to assume that his 50-calibre gun 
of 8.7-cent. (3.43-in.) calibre is not a success. Re- 
maining always on the firm foundation of facts, it 
is indisputable that in 1888 M. Canet commenced 
the manufacture of three guns of 32-cent. (12.6-in. 
calibre), and of 40 calibres length, which are 
actually the most powerful weapons in existence, 
and which under severe test showed no deflection, 
whilst the British guns of the Benbow did deflect, 
and the 11-in. guns on the Krupp system, 35 calibres 
long, constructed for the coast defence of Russia, 
bent from 4 in. to 4 in.; that is if we are to believe 
the official reports of the Russian artillery officers. 
The Canet guns of 10-cent., 12-cent., and 
15-cent., 3.94-in., 4.72-in., and 5.9-in. calibre, 
and 48 calibres in length, and which have 
given an initial velocity of 880 metres (2888 ft.) 
per second, have been fired up to a pressure of 
4000 kilos. (25.4 tons persquare inch), can be used 
with safety in regular service up to a velocity of 
800 metres (2625 ft.) per second, and do rot show 
the slightest sign of deflection. The Russian 
Government, contrary to Mr. Krupp’s belief, has 
adopted these long guns, and they have chosen for 
the normal types for naval purposes, Canet guns 
of 45, 50, and actually 80 calibres in length. In 
fact Russia objects so little to this long type, that 
she has ordered from M. Canet a model coast- 
defence gun of 6 in. in diameter and 50 calibres in 
length. In the countries where these very long 
guns are abused, it is because the manufacturers 
who have tried to make them have only met with 
failure. M. Canet has constructed a system fol- 
lowing entirely a new order of ideas, based upon 
theory, experiment, and experience, and he has 
succeeded where others have failed. That is 
another fact for Mr. Krupp. 

All the trials of which the results have been 
given in the Yacht for the Canet guns, have been 
obtained with powder of ordinary manufacture, 
powder which can be relied upon in all respects, 
and which causes far less erosion in the bore than 
any black or chocolate powders. The powders 
manufactured and used in Germany give high 
velocities and considerable efficiency ; but they keep 
very badly. And this point is one of very great 
importance when such powders are employed for 
ammunition on board ship, where the magazines 
are frequently kept at a high temperature. The 
polygon results obtained with these powders can- 
not therefore be admitted as practical. The only 
reliable data are those obtained with a powder 
which can be relied upon for its stability and its 
keeping qualities, and which does not produce any 
serious erosion in the bore of agun. The French 
powders fulfil these conditions. 

As regards maximum pressures, Mr. Krupp per- 
mits himself to play upon words ; in service, pres- 
sures of from 2800 to 3000 atmospheres are not per- 
missible. It is the case that guns should not be 
fired in service with pressures exceeding 2400 to 
2600 atmospheres, because above these, difficulties 
in working the breech mechanisms arise. But is it 
certain that every Krupp gun can resist such pres- 
sures as these? The 1l-in. cannon supplied to 
Russia showed an enlargement of the bore at 
pressure exceeding 2250 atmospheres. As we have 
already proved, the Canet guns can resist testing 
pressures of 3000 and even of 4000 atmospheres. 
Their power is superior to those of Krupp, as has 
been clearly proved by the data published in Enct- 
NEERING. This is another unkind truth. 

As to the basis of comparisons between the 
different guns selected in the reply of a ‘‘ French 
Artillerist,” published in ENGINEERING, in which the 
identical conditions of loading gave pressures prac- 
tically identical, this comparison was absolutely 
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justifiable. All serious artillerists would admit 
this, and even the German author does not dare to 
dispute it. M. Canet is reproached with attaching 
too much importance to the question of initial 
velocity. For field artillery this point is one of 
only relative importance ; but it is a very different 
matter with coast defence and with naval ordnance. 
Admitting that all conditions are at hand to insure 
the stability of the projectile upon its line of tra- 
jectory, it is the great factor on account of the 
flatness which it gives to that trajectory, and to the 
consequent increase of the dangerous zone and the 
increased precision which results from this. This 
is so evident that the efforts of all artillerists are 
directed to increase this velocity by every possible 
means. At the Elswick gun factory, as at the 
Krupp works, medium velocities continue to be 
the rule, because at neither of these establishments 
are very long guns manufactured. Elswick appears 
to shrink before this type of weapon, because the 
outline of the bore is defective, as the not infre- 
quent accidents with guns made by Armstrong 
have amply demonstrated. But sooner or later 
both these establishments will be obliged to follow 
the true path of progress. Mr. Krupp, who has 
always advocated the use of heavy projectiles, at 
present is actually diminishing the weight of his 
shells to a very marked degree ; he therefore recog- 
nises the high importance of great initial velocity. 
M. Canet [long since ‘realised that the practice of 
the future must be in the direction of long guns. 
His system of artillery has been consistently de- 
signed with this view, and results have entirely 
justified his theory, which at the present time doves 
not want imitators. 

It is true that the Canet gun, of 32 cent. (12.6 in.), 
cannot be exactly compared with the Krupp 
120-ton gun, because such a comparison would be 
simply disastrous. The only object of the com- 
parison was to prove that with a gun of one-half 
the weight, it is possible to obtain an efficiency 
equal to that of this monstrous and unwieldly 
weapon. But if we compareit with the 30.5-cent. 
(12.01-in.) gun which Mr. Krupp parades as the 
most formidable he has yet been able to produce, 
the comparison is still more in favour of M. Canet. 
With the same weight of projectile and with con- 
siderably lower pressures, it gives a penetrating 
power which is much higher. For equal pene- 
tration, the pressure in the Krupp gun is 2640 
kilos. (16.76 tons per square inch), and in the 
Canet gun it is 2421 kilos. (15.36 tons per 
square inch). The round fired from the German 
gun, in which this pressure was recorded, cannot 
be regarded as a normal round. We state this to 
bring us back to the ground from which Mr. Krupp 
appears so desirous of withdrawing us. 

In order to follow the mode of discussion adopted 
by the German writer, we may here add a few 
words in reply to what was said in ENGINEERING 
at the conclusion of the translation of the article 
from the Jahrbiicher. The paragraphs 6 and 8 (see 
ENGINEERING, page 413 ante) do not contain any 
answer to the various points dwelt on by “A 
French Artillerist,” on the question of efficiency ; 
but the basis on which these points rested remains 
none the less correct and unassailable. If the con- 
sideration of efficiency takes precedence of every- 
thing else, the wire gun of Mr. Longridge must 
certainly be adopted, because it combines, with 
great lightness, a high degree of transverse strength. 
But there are many other points to which the 
serious artillerist has to direct his attention, and 
which prevent him from following blindly in this 
path. For example, the want of longitudinal 
strength and the fact that the breech of a gun 
ought not to be exposed in practice to strains ex- 
ceeding 2400 or 2600 atmospheres. In regard to 
the quality of steel, I can only repeat what has 
already been said. In France all tests are made 
by controlling officers who inspect personally the 
cutting off of the test discs and of the bars; 
every piece that does not rigidly comply with the 
specification is absolutely rejected. In the Krupp 
works everything is shrouded in mystery, and it is 
on this account that such unpleasant surprises are 
heard of from time to time at Obukoft in Russia. 
The metal of some Krupp guns has been tested (not 
by the makers) and has revealed itself as of very 
ordinary quality. The Canet guns will resist from 
3000 kilos. to 4000 kilos. (19.05 to 25.4 tons per 
square inch) of pressure, as has been shown in the 
Tables published in ENGINEERING. This is another 
fact. Some Krupp guns have developed extensions 
in the bore at normal pressures, Belgium, who was 








for long a strong partisan of Krupp, complains of 
this defect at the present time. The Réforme of 
Brussels stated, a short time ago, that some guns 
delivered from the works at Essen would not resist 
more than twenty rounds. Failing a disproof of 
this very damaging statement, its correctness must 
be accepted, and it should be remembered that 
Belgium has for a number of years been dependent 
on Krupp for its armament. In presence of all 
these facts it seems really unnecessary to pursue 
this part of the subject ; and we ask what the 
question of efficiency has to do with the quality of 
metal ? 

If it were a question of straining every pound of 
steel up to the margin of destruction, the remark 
would have some good purpose. But as has been 
pointed out there are many other considerations 
involved which lead to the necessity of increasing 
the weight of large naval guns, if ships are to be 
armed with practical and efficient weapons. 

It is to be regretted that the expression ‘‘ firing 
ground” was made use of, since it has offended 
Mr. Krupp. The Forges et Chantiers possesses, 
at the Pointe du Hoe, a polygon with six platforms 
on which guns of all calibres can be mounted for 
firing. The capacity for mounting and transport- 
ing guns up to 100 tons in weight, are thoroughly 
complete, and velocity trials are made in two sand 
chambers. The polygon is situated on the sea 
shore, and firing trials under all conditions and at 
every angle can be made at fixed and at moving 
targets. Training and sighting appliances for 
long-range firing at sea can be thoroughly tested, 
and in this respect the Hoc polygon is far superior 
to any land firing ground, where complete results 
are never attainable. The French naval depart- 
ment employs—for ordinary firing—the firing 
grounds at Sevran-Livry, and for the establishment 
of range tables the Polygon at Gavres, near 
Lorient. 

(To be continued.) 





THE LATE MR. P. W. WILLANS. 


WE placed before our readers last week a brief 
outline of the life of this great engineer—as there 
need now be no hesitation in calling him—but a 
full appreciation of his work cannot be taken in 
hand yet, nor will the materials be complete until 
after the publication in full of the paper which he 
recently prepared for the Institution of Civil Engi- 
neers, describing the series of engine trials he con- 
ducted last winter, and drawing from them conclu- 
sions believed to be of great interest and value. In 
their number and exhaustiveness these trials were 
characteristic of Mr. Willans’ thorough method 
of research, and the way in which he contrived 
to isolate, as it were, in turn, each doubtful 
point, or each suspected source of loss, 
stamped him as an original investigator of 
the first order. Justice has long been done to 
his brilliant inventive faculty, but his fame will 
rest ultimately on the experimental work embodied 
in his two great papers for the Institution. The 
first, read four years ago, has often been referred 
to as the classical paper on steam engine trials, and 
though those whose engine practice relates exclu- 
sively to engines of the older types may have 
difficulty in regarding the trials of a high- 
speed and single-acting engine as really typical, 
these can be no doubt that the exhaustiveness of the 
paper, and its value in regard to steam engine de- 
sign generally, were largely due to what may be 
called the experimental advantages of a single- 
acting engine. 

Though thework of Mr. Willans cannot yet be con- 
sidered as a whole, there is much about his attractive 
personality which it will be a pleasure to his friends 
to recall, and which will interest many others. 
At the Leeds Grammar School he received a classical 
education, and unlike most boys who leave school 
early to become engineers, he managed to profit 
by it, and was always an advocate for classical 
study as a means of mental training, in preference 
to the ‘‘ modern” views of education now gaining 
acceptance in some quarters. His skill in Latin 
verse-making was a thrice-told tale among his old 
schoolfellows, and the charm of his conversation 
was no doubt due in part to the fact that his 
education was in no sense narrow or merely profes- 
sional. His charm was due still more to the singular 
and almost unique humour of the man. He could not 
speak even of the proportions of a crankshaft or the 
details of an account without his dry, and slightly, 











but not unkindly, satirical humour, rippling as it 
were through his talk, so that subordinates de- 
lighted to receive his instructions, and friends and 
colleagues were apt to neglect other things for the 
chance of a talk with him. Many who have been 
at Thames Ditton on business or on pleasure 
will remember the brightness of the talk round the 
little luncheon table at the offices of Mr. Willans’ 
firm, when he was present. Almost every one with 
whom he came much into contact became in the end 
his personal friend, and not a few of those who 
stood round his grave, either as friends alone or as 
friends and colleagues, knew him in the first in- 
stance only through seeking him on a business 
errand, 

Mr. Willans’ method with workmen was very 
happy. He treated them with a genial and almost 
old-world courtesy which made them all his friends, 
though as regards their work he was scrupulously 
careful to pass his orders through the heads of de- 
partments. Theceremonial ‘‘ Mr.” was in his view 
as much the right of the workman as of the em- 
ployer, and he rarely allowed impatience or dis- 
pleasure to alter his perfect courtesy of manner. 
He was full of ideas for the benefit of the men, and 
for identifying their interests with those of the 
company, and a system of profit-sharing, devised 
by him, and applied some time back in the 
works, no doubt assists to explain the cordial 
feeling which exists there. One of the men, 
employed for the time at a distance, and by no 
means an old employé of the company, wrote to 
his foreman, ‘‘it will be a very great loss to our 
firm ... We shall have to do the best we can to 
keep the firm in its present prosperous condition,” 
and there were other similar letters in which the 
writers spoke of the necessity which now rested 
upon the employés todo better work than ever, so 
as to ‘‘ keep up the credit of the name.” In these 
days workmen do not always speak about ‘‘ our” 
firm, or give their first thoughts to its reputation 
and advancement, nor is it often that such feeling 
is shown as was evinced by the men at Mr. Willans’ 
funeral. It is a pleasant state of things to record, 
and the credit for it belongs to the man who is 

one. 

Perhaps the most conspicuous trait in Mr. 
Willans’ character was his absolute high-mindedness. 
He would tolerate nothing that was mean or under- 
handed. Associated with men whose views were 
the same as his own, his firm showed that it was 
not only possible, but easy, to carry on business 
with perfectly clean hands, and with complete dis- 
regard of all support which needs to be bought. 
Willans’ example in this respect is of rare value to 
his generation. He valued success like other men, 
but no fame or wealth would have tempted him to 
say, ‘‘even in the way of business,” that which was 
not true, or that which was but half true. He 
was the sincerest of men, and would advise 
a would-be buyer from his firm to use some 
other maker’s engine, if that seemed to him the 
wisest course, just as though he had been abso- 
lutely without interest in the matter, while his 
fairness and friendliness to competing manufac- 
turers has had ready acknowledgment. He was 
one of the few men of genius of whom it can be 
truly said that the brilliancy of his talents was 
equalled by the beauty of his character. 

Mr. Willans was a man of fine physique, tall, 
and largely built. His genius was stamped upon 
his face, and his unusually massive brow, both high 
and broad, will be remembered by many who were 
accustomed to attend the meetings of the Institu- 
tion. The pathos of this fine career so prematurely 
closed is what strikes the mind at first. With 
closer examination it will be seen that though the 
career was but a fragment of what migiit have 
been, it was a fragment complete in itself, full of 
worth, and full of instruction. 








NOTES. 


Hicu-PressurE Water Supply SCHEME FOR 
GLascow. 

PaRLIAMENT has authorised the Corporation of 
Glasgow to carry out a scheme which will include the 
erecting of pumping engines, and the laying of pipes 
to supply water under pressure for motive power for 
hoists, hydraulic presses, &c, There are at present 
508 hoists and 93 hydraulic presses in Glasgow, 
and to the owners of these increased hydraulic 
pressure would be an advantage. The working pres- 
sure will be 700 Ib, on the square inch, and as much 
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water is at present used for hydraulic power at 
45 lb. to 50 1b. pressure, a reduction in consump- 
tion would result. The works are being designed 
by Mr. James Gale, the water works engineer for 
the city. It is proposed to erect at first two pairs of 
engines, each pair being of sufficient power to pump 
250 gallons per minute against a pressure of 750 lb. 
on the square inch. There will be two accumu- 
lators and two mains leading into the city, each 
7 in. in diameter. The cost is estimated at 45,000/., 
including land, main pipes, and eight miles of branch 
pipes. To provide for future developments it is 
intended to lay out the works so that two addi- 
tional pairs of engines, accumulators, and mains 
may be put down subsequently. 


A New Form or Srapi1a TELESCOPE. 

At the Glen Summit meeting of the American 
Institution of Mining Engineers, Mr. Robert H. 
Richards described a form of telescope for stadia 
work which appears to have some advantages, and 
is at any rate an interesting attempt to simplify 
the tacheometer. In the telescope described by 
him spider lines are entirely omitted, and instead 
of these, a prism is placed so as to cover one-half the 
objective of the telescope, the consequence being, 
that the rays passing through this prism make an 
angle with “ed rays passing through the unobscured 
half of the objective, and this angle is constant 
whatever the distance of the object observed. If 
now a target rod is observed through this telescope 
four targets will be seen in place of two, one set 
below the other. By adjusting the distance be- 
tween the targets, the upper target of the lower set 
of images can be superimposed on the lower one of 
the upper set of images, and when this is done, 
the distance of the observer from the rod is then 
equal to the distance between the targets multiplied 
by a constant which depends only on the angle to 
which the prism is cut. There is, of course, some 
loss of light by the use of this prism, which for 
telescopes having a magnifying power greater than 
10 diameters, must be achromatic, but, on the other 
hand, such a telescope can be used without a stand. 
If aself-reading rod is used, a vernier is painted 
at the zero point of the rod, to one side of the main 
graduation. In the telescope this vernier appears 
to undergo a displacement, depending on the dis- 
tance of the observer from the object. The rod 
can then be read to yg ft. without estimation, 
and at a single observation, instead of two readings 
having to be taken as with the spider line tacheo- 
meter. The instrument being new has not yet 
been thoroughly tested, but so far as the observa- 
tions have extended, they show that the error does 
not exeeed ,; per cent. 


A Perro.teum Lavuncn. 

Messrs. Priestman, of Hull, have now got a 
launch, fitted with one of their well-known oil 
engines, running on the Thames, where she has 
aroused considerable interest amongst the river 
men, The boat in question is 36 ft. long. by 
7 ft. 3in. beam by 4 ft. 6in. deep. The engines 
consist of a 10 horse-power nominal marine type 
oil engine, having two cylinders, each 9 in. in 
diameter by 9 in. stroke. The valve gear and 
cranks are arranged so that there is an explosion in 
one cylinder or the other each revolution. In prin- 
ciple the engine is the same as the makers’ ordinary 
oilengine, theoil being sprayed bya jetof compressed 
air, and afterwards heated in a vaporiser kept hot 
by the exhaust gases. The ignition is effected 
electrically, a battery being used to give the spark. 
The engine is placed amidships, and occupies very 
little space as compared with machinery and boiler 
space of a steam launch. The speed of revolution 
is controlled by a governor, which cuts off a part of 
the charge according to the amount of work to be 
done, and the engines are slowed down when 
required by depressing the governor spindle by 
hand. The normal speed is 240 revolutions per 
minute, giving a speed of about 9 miles an hour to 
the boat. The engines run in one direction only, 
and reversing is effected by means of gearing. Very 
little attention is required, as no stoker is neces- 
sary and the boat is handled with the greatest 
ease. About 40 gallons of oil, sufficient for a six 
days’ run of the boat, are carried in the bow from 
which the engines draw their supply. Very little 
smell is caused by the machinery—in fact, to 
windward none at all can be perceived, and of 
course there is an entire absence of smoke and 
dust. The launch is shortly to be sent to America, 
where it is intended to cater for the favour of the 





public in competition with the spirit launches, of 
which numbers are now used there. 


TRAFFIC THROUGH THE SvEZ CANAL, 

In eleven years the number of vessels passing 
through the Suez Canal have doubled, for last 
year’s returns, just issued, show an unusually large 
increase on the figures of the previous year—about 
24 per cent. In the same number of years the 
gross tonnage has nearly tripled, there being again 
a large increase on the year of about 20 per cent. 
This clearly indicates the tendency towards larger 
vessels. The average gross tonnage ten years ago 
was 2000 tons, now it is 3000 tons. While five years 
ago the draught of the deepest vessel was 24 ft. 7 in., 
it now reaches 25 ft. 7 in. Between the two mea- 
surements there passed through the canal last year 
135 vessels. The transit receipts have therefore 
gone up at a greater ratio than the number of 
vessels, although not quite so fast as gross tonnage, 
for the increase in eleven years is but a little over 
110 per cent. The vessels passing through the 
canal last year numbered 4207, measured over 12 
millon gross tons, and the payments made came to 
nearly 83% million francs or 3} million pounds 
sterling. The increase has been distributed through- 
out the whole year, but as in previous years the 
larger number of vessels pass through in the summer 
months. May has atotal of 454 vessels, although the 
424 vessels which passed through in July made up as 
large a tonnage. The long day has little to do with 
this, for an increasingly large number of vessels go 
through the canal at night. In 1890 the proportion 
was 83.6 per cent., and in 1891 it rose to 88.2 per 
cent., or 3711 of the total. And yet the average 
time taken is less, being but 23 hours 31 minutes. 
It was longest in April and May, and shortest in 
December. For vessels navigating by night as well 
as by day, the average duration was only 21 hours 
58 minutes, and for vessels navigating by day only 
34 hours 54 minutes. It is satisfactory to note that 
Britain has improved her ratio of vessels, for the 
increase in her case is 27.5 per cent., while the gross 
increase was but 24 per cent., the total number of 
British vessels having been 3217. The number of 
German vessels continues steadily to increase, 
whilst the numbers under the French, Dutch and 
Italian flags remain nearly stationary. Other 
nations only contribute 5.6 per cent. of the total. 
Britain is credited with 76.63 per cent. of the total, 
Germany 7.12 per cent., France 5.05 per cent., 
Holland 3 per cent., and Italy 2.26 per cent. Of 
merchant vessels in cargo there were 3060 of over 
6 million net tons, and of these Britain contributed 
89 per cent., and Germany 6.25 per cent. Britain 
clearly still holds her position in shipping. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was an easier tone in 
the pig-iron warrant market last Thursday forenoon, and 
the pressure of ‘‘ covering” obligations was evidently less 
urgent. Holders seemed to think that they had still the 
market in hand and were disinclined to let prices down. 
Hematite iron, which opened slightly higher, gave way, 
and closed with the loss of 44d. of the 1s. 54d. gained on 
the previous day. Cleveland was fairly steady, and lost 
only 4d. of Wednesday’sadvanceot 1s. Scotchiron lost 14d., 
one-half of Wednesday’s advance. Between 4000 and 5000 
tons of Scotch iron changed hands at 41s. per ton, and near 
the close of business hours about 3000 tons changed hands 
at 39s, 114d. per ton cash. At the close the settlement 
rices were—Scotch iron, 40s. 9d. per ton; Cleveland, 
9s. 104d. ; hematite iron, 51s. 14d. per ton. Friday’s 
forenoon market was rather excited. The ‘‘ shorts” in 
Cleveland and hematite iron again had another turn of 
the screw applied, and were compelled to pay higher 
rices. For the former up to 40s. 4d. was paid, and the 
atter realised 52s. 44d. per ton in the open market. 
Privately, however, 40s. 6d. and 52s. 44d. per ton were 
paid. There were still a number of accounts to adjust. 
Several transactions in Scotch iron took place, and the 
price rose 34d. per ton. In the afternoon the market 
was still stronger than in the forenoon, the scarcity 
of warrants continuing. Business began in hematite 
iron at 52s. 6d. per ton, and the price ran up to 53s.; 
Cleveland rose to 41s. 3d. cash, and Scotch was done at 
41s. 44d. per ton cash. On Monday there was a collapse 
in the speculative advance that took place in the values 
of warrant iron on Friday, and almost the whole of the 
day’s gain was lost. In Scotch iron the loss was 54d. of 
the 7d. gained on Friday, while Cleveland lost 104d. of 
the 11d. again, and the price of hematite iron fell 2s. 14d. 
per ton, which was 6d. more than Friday’s advance. e 
more severe drop in the price of hematite iron was attri- 
buted to a report that the Durham miners had resumed 
or were pees to resume work, and that the hematite 
furnaces would be put in blast when the supply of 


coke came to hand. There was again some busi- 
ness done in Scotch iron, of which it was said 
that some 30,000 tons had changed hands on that 
and a few preceding days. Scotch is now regarded 





as the cheapest iron in the market, for instead of it being 
5s. per ton dearer than Cleveland, which has often been 
the case, it is almost equal in price with it. In the after- 
noon Scotch pig-iron warrants improved in price 2d. per 
ton, Cleveland remained unchanged, and fematian iron 
was 74d. per ton lower. The settlement prices at the 
close were—Scotch iron, 40s. 104d. per ton ; Cleveland, 
40s. 1}d.; hematite iron, 503. 74d. per ton. Tuesday’s 
market was quiet in the forenoon, and a moderate 
amount of business was done in warrants. Dealing in 
Cleveland and hematite iron, however, was restricted, 
pause the outcome of the negotiations which were 
ately opened by the Bishop of Durham as to the 
dispute in the coalmining trade. Some heavy buyin 
took place in Scotch iron in the afternoon, an 
prices improved. Scotch iron was in special demand, 
and values not only recovered a decline of 1d. in the fore- 
noon, but also recovered 1d. of the previousday’s decline. 
Cleveland was in better inquiry, and closed with a re- 
covery of 74d. of Monday’s loss of 104d. per ton. There 
was no business in hematite iron, but the quotations were 
run up 103d. on the day, against which, however, there 
was Monday’s big decline of 2s. 14d. per ton. The closing 
settlement prices were Scotch iron, 41s. per ton: Cleve- 
land, 40s. 74d. ; hematite iron, 51s. 44d. per ton. There 
was a quiet market this forenoon. A small lot of hema- 
tite iron was done for a fixed forward date, the price 
receding 44d. per ton. The business in Cleveland iron was 
also light, but the price advanced 14d. per ton. Several 
thousand tons of Scotch iron changed hands for cash 
and one month, and the price rose 2d. per ton. Business 
was completely at a standstill in the afternoon, awaiting 
the result of the Bishop of Durham’s intervention in 
the mining dispute. Quotations were easier at the first, 
and only a few lots of Scotch iron were dealt in; Cleve- 
land and hematite iron were quite idle. The following 
are a few of the prices of No. 1 special brands of makers’ 
iron: Gartsherrie, Summerlee, Langloan, and Calder, 
50s. per ton ; Coltness, 53s. 6d.; Glengarnock (shipped at 
Ardrossan), 50s. 6d.; Shotts (shipped at Leith), 52s. 6d.; 
Carron (shipped at Grangemouth), 54s. per ton. There 
are still 76 blast furnaces in actual operation in Scotland, 
as compared with 65 at this time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5505 tons, against 5916 tons in the corresponding week of 
last year. They included 125 tons for the United 
States, 432 tons for India, 566 tons for Australia, 470 
tons forItaly, 185 tons for Germany, 510 tons for Holland, 
240 tons for Spain and Portugal, smaller quantities for 
other countries, and 2587 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 451,281 tons, as compared 
with 455,167 tons yesterday week, thus showing for the 
week a decrease amounting to 3936 tons. 


Steel and Malleable Iron Trades.—These branches of 
the local trade have now become distinctly busier than 
they had been for many weeks. The district is better 
off for orders, many prompt contracts having been sent 
on from the North of England, where, owing to the 
miners’ strike, a number of competitive concerns have 
been shut down through want of coal. Prices of mate- 
rial have not been materially affected, if at all, but if the 
demand expands an improvement in values is not an 
unlikely consequence. As weeks must elapse before trade 
in the North of England can be restored to its normal 
condition, it seems not unreasonable to look for the West 
of Scotland being further benefited ; and it will be con- 
trary to all past experience if some of the new connections 
formed do not take a permanent character. There is 
now a brisk demand for steel plates for immediate 
delivery, of which buyers are paying a premium over the 
forward price. This fact is telling smartly against those 
— who have been ‘‘ bearing” the manufactured 
article. 


The Coal Trade.—The Scotch coal trade is reported to 
be very steady, the demand continuing quite up to the 
supply, and that notwithstanding the miners in the 
Hamilton district are working rather better, while from 
other districts there is an absence of complaint in this 
respect. The distribution of the coal cannot be said to 
be confined to any place in particular, the orders coming in 
from all coal-consuming quarters. For home require- 
ments it is said the demand is a little stronger, while the 
better classes of dross are moving off somewhat fatser, 
probably due to the fact that considerable quantities of 
triping have lately been ordered. As to the supply of 
wagons, there are always complaints of their scarcity, 
but at present these are less pronounced than usual. Prices 
remain steadily firm at late quotations, viz.: Main, 7s. 9d.; 
splint, 8s. 3d. ; ell, 8s. 6d.; steam, 10s. to 10s. 3d. A large 
amount of triping is being sent abroad to take the place of 
the ordinary gas coal which is usually obtained from Dur- 
ham. The report from Ayrshire states that the coal trade of 
that county is very brisk, and that the demand at present 
is great, so that prices have not in any way receded, but 
are rather firmer. At all the collieries the men can have 
full time, as home orders are plentiful, while shipping 
supplies are somewhat delayed. The f.o.b. prices 
are: Ordinary house coal, 7s. 9d. to 8s. 3d. per ton; 
better class ditto, 8s. 3d. to 8s. 6d.; triping, 6s. 6d. ; 
dross, 3s. 6d. ; house coal at pit, 9s. per ton. 


Clyde Shipbuilding Trade.—The shipbuilding trade of 
the Clyde for the month of May has been quiet, in so far 
as the launching of new vessels was concerned, and it 
shows a remarkable contrast to the output from the 
Clyde yards for the previous four months of the year, 
being very little more than half the output for April, 
and less than half that for the month of March. There 
were 37 new vessels launched, aggregating 21,982 tons, 
being 204 tons less than the output of May of last year, 
and 12,993 tons under that of May, 1889. For the five 


'months of the year, however, the output amounts to 
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153,759 tons, being an increase of 24,644 tons over that 
for the corresponding period of last year, and exceeding 
that for the five sani of 1890 by 2890 tons. Of the 
vessels launched, 16 of 5015 tons only were steamers, 
while nine vessels of 16,590 tons were sailing ships, two 
of 240 tons were sailing barges, and ten of 137 tons were 
sailing yachts. 


New Shipbuilding Contracts.—Messrs. Hutson and 
Corbett, Glasgow, are to supply the Tadcastle line with 
ascrew steamer to carry Largo cattle, and goods 
between Dublin and Liverpool. The hull will be built 
by the Ardrossan Shipbuilding Company. For Spanish 
owners the Grangemouth Dockyard Company are to 
build a steel screw steamer to carry petroleum in bulk, 
and the machinery for the vessel is to be supplied by 
Messrs. Hutson and Corbett. 


Airdrie and Coatbridge Water Bill.—This Bill, which 
has now been passed by the House of Commons, and 
which proposes to increase the water supply of a large 
industrial district in Mid-Lanarkshire, has been passe 
vy Lord Morley in the House of Lords as an unopposed 
measure. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was not 
a large attendance on ’Change at the weekly iron market, 
but affairs were very firm and _a fair amount of business 
was reported done in No. 3 Cleveland pig, that quality 
being about the only class of iron now available for sale, 
the stocks of forge iron and local hematite being ex- 
hausted. There was a little white however in the market 
and it sold at 38s. 9d., and one or two firms had a trifle 
of No. 4 foundry to dispose of, for which they asked very 
high rates. None of the makers would Ea anything 
below 41s. for prompt f.o.b. delivery of No. 3 Cleveland 
pig iron, and by the close of the market several merchants 
asked the same figure, but earlier in the day there were 
merchants selling at 40s. 6d. Middlesbrough warrants 
opened 403. 2d. and closed 40s. 74d. cash buyers. To-day 
our market was steady but rather easier. Business, how- 
ever, was recorded at 40s. 6d. for prompt f.o.b. delivery 
of No. 3g.m.b. Cleveland pig iron, and makers held out 
for 41s. Middlesbrough warrants closed 40s. 3d. cash 
buyers. Next Tuesday being Whit-Tuesday there will 
be no market held here. 


Manufactured Iron and Steel.—There is very little new 
in the finished iron and steel industries. Orders come 
slowly to hand and prospects at present are certainly not 
very encouraging. ost of the works will be closed for 
the holidays next week. Common iron bars are 5J. 10s.; 
best bars, 6/.; iron ship-plates, 5/. 10s.; iron ship angles, 
5l. 7s. 6d.; steel shi — 51. 17s. 6d.; and steel ship 
angles, 5l. 15s., all less the usual discount. Heavy 
sections of steel rails remain at 4/. net at works. 


Wages in the Manufactured Iron Trade.—The joint 
secretaries to the Board of Conciliation and Arbitration 
for the Manufactured Iron Trade of the North of England 
a day or two ago issued the certificate of Mr. Waterhouse, 
the Board’s accountant, showing the average net selling 
price of manufactured iron for the months of March and 
April to have been 5/. 9s. 3d. per ton. This is a reduc- 
tion of 6d. per ton on the preceding two months, and of 
4s. 7d. per ton on the corresponding period, but does not 
alter the rate of wages under the sliding scale, the pud- 
dling rate remaining at 7s. 6d. per ton short weight, with 
forge and mill wages in proportion. For the correspond- 
ing period last year the puddling rate was 7s. 9d. per 
ton short weight. The return is of a far more satisfactory 
character than had been anticipated, considering that 
a number of the works connected with the Board 
were idle in consequence of the Durham miners’ dis- 
pute during the greater part of the time covered by 
the ascertainment. The sales show a decrease of 16,111 
tons on the preceding two months, and of 22,582 tons 
on the corresponding period Jast year. The reduction is 
most marked in plates, which have fallen off by 13,004 
tons as compared with the preceding and 17,864 tons as 
compared with the corresponding quarter. The sales of 
bars have heen well maintained, there being only a de- 
crease of 475 tons on January-February, and of 2622 
tons on the corresponding period. Angles show a de- 
creased sale of 2480 tons on January-February, and of 
1822 tons on the corresponding period last year. 


Middlesbrough Iron and Steel Shipments.—The customs 
of the shipments of pig and manufactured iron and steel 
from the port of Middlesbrough during May, just issued, 
give some idea of the stagnation caused in the trade 
through the Durham miners’ dispute. The shipments of 
pig iron coastwise show a decrease of 4004 tons on those 
for April, and of no less than 22,065 on those for the corre- 
sponding month last year. The foreign shipments of pig 
exceed those for April by 12,445 tons, but this increase is 
much more than accounted for by the heavy shipments to 
Sweden in anticipation of the new tariff ming law, 
the quantity cleared to that country alone showing an 
increase of 17,185 tons on April, and of 14,125 tons on the 
corresponding month last year. To every other forei 
port, almost without exception, the shipments show a de- 
crease both on the pr ing and corresponding month. 
The total shipments of pig iron are 8441 tons in excess of 
those for April, but 26,171 tons below those for the 
corresponding month last year. In the shipments of 
asennad iron there is a decrease of 5812 tons on 
April, and of 12,100 tons on May last year. The clear- 
ances of steel, which were very low in April, show 
an increase of 2039 tons on that month, but a de- 


crease of 17,534 tons on the corresponding month. The 
total clearances are 4668 tons more than in April, but 
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55,803 tons less than in May, 1891. The totals for the 
month just ended were 56,192 tons of pigiron, 10,823 tons 
of manufactured iron, and 3692 tons of steel. 


The Fuel Trade.—News of the settlement of the 
Durham coal strike did not reach here until late this 
evening, and consequently the market was not affected by 
The general opinion here for the past few days has 
been that matters would be arranged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
An Indication.—As instancing the returning prosperity 
in some of the older staple trades, it may be stated that 
the joiners’ toolmakers recently asked for an advance of 
15 per cent. in wages. This has been at once conceded 
by the employers. 


Keeping Things Secret.—A special meeting of the share- 
holders of Messrs. Henry Briggs and Co., Limited, colliery 
tom held and resolutions to 
the following effect adopted: 1. That the meeting of 
shareholders be held annually, instead of twice a year as 
before. 2. That no balance-sheet be presented at the 
annual meeting, as has hitherto been done, ‘‘ thereby 
giving other competitors so much knowledge of our con- 
cerns.” 3. To increase the remuneration of the directors 
from 3l. 3s. to 5/. 5s. per meeting. 


East to West Coast Railway.—The first sod of the 
Lancashire, Yorkshire, and East Coast Railway will be 
cut at Chesterfield on Tuesday next by Mrs. Arkwright, 
wife of Mr. W. P. Arkwright, J.P., of Sutton, Scarsdale. 
An effort has been made to secure Mr. Gladstone for the 
ceremony, but he cannot attend. The sod will be turned 
in the presence of a large gathering, representative of the 
iron, mining, and other industries of the country. It is 
expected that all the directors, ——s the ‘Duke of 
Newcastle, will attend, together with the Corporation 
and various public bodies in Chesterfield. 


Electric Welding and Smelting.—At a gathering of the 
Sheffield Society of Engineers on Saturday night, Mr. 
W. H. Watkinson, M.I.M.E., gave an address on this 
subject. He commenced by showing what happened 
when a current of electricity was passed through a coil 
of wire or any substance offering resistance, the iron 
becoming red hot with a moment’s contact. Thomson’s 
method of electric welding was explained. This method 
is known as the incandescent and was introduced to this 
country from America by the Thomson-Houston Ccom- 
any. The direct current arc method recently introduced 
e Messrs. Lloyd and Lloyd under the patents of Messrs. 
Benardos and Howard was fully described, and it appeared 
to be well adapted to certain of the special trades 
carried on in Sheffield. By this method the lecturer was 
able to cut sheets of metal in the air and under water, 
the Jatter proving that the arc will be useful in the re- 
airing of ship-plates when damaged below the water 
ine. The smelting of some steel and Spanish iron ore 
was then shown by attaching one of the wire leads to the 
lumbago crucible and placing the carbon terminal inside. 
= the discussion Mr. 8S, E. Howell, J.P., contributed 
two excellent — of welding by the electric current. 
These included welding a shaft in position and a tooth in 
a large gear wheel. Mr. C. E. Ibbotson also spoke on the 
effect of welding high carbon steels. 


Heavy Trades.—There are many encouraging signs in 
connection with some of the heavy trades. Ta the first 
place the pig-iron market is more active and local makes 
are being cleared at the prices of the day. Both foundry 
and forge pigs are moving off freely and merchants are 
not holding back with contracts. It is believed that the 
worst part of the depression has been seen, and with fuel 
and labour a little cheaper a fair business might still be 
done this summer. Manufactured irons in bars, plates 
girder and bridge sections, are going on both home and 
export account, the principal foreign orders being on 
Australian and East Indian account, with very en- 
couraging inquiries from the Argentine and for the 
South American trade generally. The heavy steel 
trades keep up well in face of the difficulties that 
have to be encountered in connection with the supply 
and price of hematite. (Juotations are as given last week, 
but agents for Besssemer and Siemens billets and slabs 
are increasing prices to new customers, though to old 
ones the rates are Bessemer 5/. 17s. 6d. to 6/.; Siemens, 
6l. to 6l. 7s. 6d. All the establishments engaged on 
Government orders are running regularly, but new con- 
tracts for armour plates would be welcome, as old ones 
are being —- worked out. Home, South American, 
and United States orders are principally leading to the 
improvement in the crucible cast steel department. 
There is no new departure in the coal trade, but the 
market continues to show signs of weakness, 





NOTES FROM THE SOUTH-WEST. 

The “‘ Fly.”—The Fly, coastguard cruiser is to have 
some unimportant repairs executed at Devonport. Her 
defects are comparatively trifling, but they are to be 
made good by contract instead of by dockyard employés. 


Cardif.i—The steam coal trade has ruled quiet, but 
— have been well maintained. The best descriptions 

ave made 12s. 3d. to 12s. 6d. per ton, while secondary 
qualities have realised 11s. 9d. to 12s. per ton. House- 
hold coal has been in limited demand, and prices have 
been tending downwards; No. 3 Rhondda large has made 
12s. 9d. to 13s, perton. The patent fuel works are pretty 
well occupied, but comparatively few large orders have 
been recently secured. Coke has made about previous 
rates, foundry qualities being quoted at 24s. 6d. to 25s. ; 
and furnace ditto, 20s. 6d, to 21s. per ton. The demand 








for Spanish iron ore has been dull; the best Rubio has 
made 10s. 9d. to 11s. per ton. 


Welsh Railways.—A project has been revived for the 
construction of a line from St. Clairs to Pendine, vid 
Langherne; several landowners are stated to have 
offered to receive compensation in stock or shares for the 
land required for the line, A survey was made for a line 
between the two points as long since as 1865, but the 
project was not then carried beyond the survey stage. 


Port Talbot.—It is stated that a London syndicate is 
about to carry out works which will have the effect of 
rendering Port Talbot a first-class port, and that without 
much delay. 


Penarth Pier.—The Penarth Pier Bill has received the 
Royal assent, and it is understood that the promoters 
will shortly commence operations. 


The ‘‘ Lord of the Isles.” —A famous Great Western loco- 
motive, the ‘‘ Lord of the Isles,” will be exhibited at the 
World’s Fair at Chicago. The engine was made at 
Swindon in 1851, and it was exhibited at the Exhibition 
in London in that year. From the autumn of 1851, until 
July, 1881, the engine was continually in service, and 
ran during that period a distance of 789,300 miles, with- 
out being fitted with a new boiler. 


Bristol Docks.—On Monday, at a meeting of the Docks 
Committee of the Bristol Town Council, the engineer 
was instructed to again consider and report as to the 
best system of providing railway facilities for the various 
timber yards along Cumberland-road, with ccal tips and 
sidings at Cumberland Basin. 


Steam Trawling Enterprise.—Steps are being taken for 
the organisation of a steam trawling company at Cardiff. 
The capital proposed to be raised is stated to be 150,000/. 


Barnstaple and Lynton.—A Lynton Railway Bill has 
been before the House of Lords as an unopposed measure. 
It empowers the making of a line authorised by an Act 
of 1886 as a tramroad, and changes the name of the com- 
pany to the Barnstaple and Lynton Electric Tramroad 
Company. The Board of Trade has objected to some 
level crossings proposed at Pilton, and the matter has 
still to be adjusted. 


Barry Dock.—The shipments of coal last week from 
Barry Dock amounted to 94,267 tons. Coke was also 
exported to the extent of 2494 tons. 


The Midland Railway aé Bristol.—The directors of the 
Midland Railway Company decided on Monday to 
abandon a proposed extension of the system along Canon’s 
Marsh Quays to meet the Severn Tunnel loop line at 
Avonmouth. Had the extension been carried out it 
would have involved an outlay of 500,000/. The reason why 
the directors decided to abandon the extension was that 
they did not consider that it would prove sufficiently 
remunerative. 





LAUNCHES AND TRIAL TRIPS. 

Tue Glasgow and South-Western Railway Com y’s 
new paddle steamer Mercury went on her official trral 
trip on Wednesday, 18th ult., in stormy weather. The 
conditions of trial were that for four hours the vessel 
would maintain a speed of at least 17? knots; the 
measured mile at Wemyss Bay to be run twice during 
that period to ascertain that the speed was attained. At 
the commencement of the four hours’ trial, on a mean of 
two runs, a speed of 18.45 knots was attained. After 
running to the south end of Arran, and when nearing 
the completion of the four hours’ trial, the vessel was 
again put on the measured knot, when a speed of 18.44 
knots was attained ; being a mean of two runs. The 
results, which were considered highly satisfactory by all 
on board, make her the fastest dle steamer of her 
length afloat. She is a sister ship to the Neptune, re- 
cently turned out by the same builders (Napier, Shanks, 
and Bell) and already fully described. Her dimensions 
are: Length, 220 ft.; breadth, 26 ft.; depth, 9 ft. 6 in. 


On Wednesday, the 18th ult., Messrs. R. and H. 
Green launched from their shipbuilding yard at Black- 
wall the first of two paddle passenger steamers building 
by them for the up-river traffic of the Victoria Steamboat 
Association, Limited, London, whose large fleet of 
steamers work the passenger traffic on the Thames. This 
vessel, which is named Palm, 131 ft. by 20 ft. by 7 ft., is 
built aa of steel, and will carry 700 passengers on a 
draught of little over 2ft. Messrs. John Penn and 
Son, Limited, Greenwich, are fitting the steamer with 
oscillating engines to indicate 120 horse-power. The 
cylinders are 214 in. in diameter by 22 in. stroke. 








The trials of H.M.S. Rainbow, second-class cruiser, 
built by Palmer’s Shipbuilding and Iron Company, of 
Jarrow, have been satisfactory. ntly she ran her 
official eight hours’ natural draught trial, and developed 
7780 indicated horse-power, which was 780 in excess of 
the horse-power stipulated in the contract, and beyond 
anything hitherto attained by previous vessels of her class, 
The speed attained was 19.45 knots. On Wednesday, 
18th ult., she ran her official forced draught trial, and 
developed 9681 indicated horse-power, being 681 horse- 
power over contract conditions, 


c The speed attained on 
this latter trial was 20.2 knots. 





There was launched from the shipyard of Messrs. W. 
B. Thompson and Co., Limited, Dundee, on the 12th ult., 
a finely-modelled steamer for the General Steam Naviga- 
tion Company, London for service between Harwich and 
Hamburg. The vessel, which is named the Peregrine, 
is 290 ft. 6 in. long, 37 ft. 8 in. broad, and 16 ft. 104 in. 
deep. The gross tonnage is 1660. Accommodation is 
provided for about 250 passengers. The engines are 
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triple-expansion, with cylinders 30 in., 47 in., and 75 in. 
with a piston stroke of 48 in., to indicate 3000 indicated 
horse-power and give a speed of 16 knots. 





The first of three wooden torpedo boats built and engined 
by Mr. John Samuel White, of East Cowes, for the 
Spanish Government, has been subjected to a final trial 
for speed in the Solent, under the supervision of Captain 
Alvarez, of the Naval Commission in London. The boats, 
which are constructed as lifeboats on the builder’s well- 
known ‘‘turnabout ” system, have a length of 60 ft. and a 
beam of 9 ft. 4in., and are intended to carry Whitehead 
torpedoes and an armament of machine guns. The 
trial consisted of six runs upon a knot course. The 
trials resulted in a mean athe of 18.346 knots, or nearly 
a knot in excess of the contract. 





The new French cruiser Alger has just successfully 
completed her natural draught speed trials at Cherbourg. 
The speed attained varied between 19.2 and 19.4 knots, 
the indicated horse-power being about 3000. The coal 
consumption per indicated horse-power per hour is said 
to have been 1.61 lb. The engines of the Alger were 
supplied by Creusét and the boilers by Messrs. J. Belle- 
ville and Co., St. Denis, France. 





On Friday, May 27, Messrs. William Gray and Co., 
Limited, West Hartlepool, launched the steel screw 
steamer Murex, the first of the three steamers they are 
building for Messrs. Samuel and Co., of 31, Houndsditch, 
London, for the bulk petroleum trade to the East through 
the Suez Canal. The vessel and machinery have been 
built under the superintendence of Messrs, Flannery, 
Baggallay, and Johnson, of London. Her dimensions 
are asfollows : Length over all, 349 ft. ; breadth, extreme, 
43 ft.; depth, 28 ft. Deadweight capacity, about 4900 
tons. The engine and boiler-roomsare in the after part 
of the vessel. Forwards of the boiler-room there are 
nine strong transverse bulkheads, and a _fore-and- 
after bulkhead from the keel to the main deck, forming 
ten separate oil tanks. These oil tanks are separated 
from the boiler-room and bunkers aft, and from the cargo 
hold forward, by large cofferdams which are carried to 
the topmost deck in each case. Expansion trunks are 
carried up from the middle of each oil compartment to 
allow the oil to rise and fall with varying temperatures. 
Two powerful pumps by Messrs. Hayward Tyler and Co., 
London, are fitted, and are capable of pumping out the 
entire cargo of over 4200 tons of oil in12 hours, A 
powerful fan will be fitted capable of exhausting the 
air from each tank in ten minutes in order to thoroughly 
ventilate the compartments when filled with general 
cargo, the exhaust air being delivered through a cowl 
a good way above the deck. The vessel will be fitted 
with triple-expansion engines manufactured at the Cen- 
tral Marine Engine Works of Messrs. W. Gray and Co., 
Limited, West Hartlepool. The cylinders will be 254 in., 
404 in., and 67 in, in diameter respectively, and of 46 in. 
stroke, 





The new steamer Naronic, of the White Star line, wa3 
launched on Thursday, 26 May, from Harland and Wolff’s 
shipbuilding yard at Belfast. The length of the Naronic 
is 470 ft. ; breadth, 53 ft.; depth of hold, 36 ft. 6 in. ; 
gross registered tonnage about 6000. She is fitted with 
two sets of triple-expansion engines, driving twin screws, 
The vessel is fitted for the cattle trade between this 
country and America. 





On Thursday, May 26, two cruisers, built to the order 
of the United States of Brazil, were launched from the 
shipbuilding yard of Sir W. G. Armstrong, Mitchell, and 
Co., Blawick W orks, Newcastle, The vessels were named 
the Republica and the Tiradentes, the former being-a con- 
siderably larger warship. The dimensions of the vessels 


as follows : 
_ ‘*Republica.” ‘ Tiradentes,” 


Length over all... .- 22616. Oin, 178 ft. O in, 
Length between perpen- 
diculars oS noe Sees Ors 165 ,, 0,, 
Breadth ... ots a 3%, 0. i 0:., 
Draught, mean... ai | oe ee es 
Displacement, in tons 1300 800 
Indicated horse-power 3300 1200 
Speed, forced draught 17 knots 144 knots 
612-centimetre 412-centimetre 
gune 4 3 guns 
4 6- nder 6- 
Armament... «> a oy Ph ag: 


Gmachineguns 4machine guns 
(4torpedotubes 2 torpedotubes 


On Saturday afternoon, at Jarrow-on-Tyne, the first- 
class barbette hettle-ship Resolution was launched from 
the yard of Sir C, M. Palmer and Co, The dimensions 
of the ship Resolution are as follows Length, 380 ft. ; 
breadth, 75 fv. ; draught, mean, 27 ft. 6 in. ; displace- 
ment, 14,150 tons; freeboard forward, 19 ft. 6 in.; 
freeboard aft, 18 ft.; indicated horse-power, natural 
draught, 9000; indicated horse-power, forced draught, 
13,000; speed, natural draught, 16 knots; speed, forced 
draught, 174 knots. The Resolution is said to be the 
heaviest vessel yet launched; her weight immediately 
on her being afloat will be 7500 tons. This vessel 
belongs to the Royal Sovereign class, which has been 
frequently Qesceibed tn Encrnekrinc. The Resolution, 
like the others, is a twin-screw vessel. Each set of engines 
has cylinders of 40in., 59in., 88in. in diameter by 51 in. 
stroke. There are eight single-ended boilers, each 15 ft. 
6 in. diameter by 9 ft. 6 in. long, having in all 32 furnaces, 
the working pressure being 155 lb. This vessel, with 
several others of the class, has Martin’s improved type of 
anchors, 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of Londow Metal and Scotch Pig-Iron Warrant Markets.) 
Marcu, 1892. 


Aprit, 1892. May, 1892. 




















25 29 3! 7 6 8 a“ 





“Un 


Nore.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l, in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 lb. to 801b. The metal prices are per ton. 
Heavy steel rails are to Middlesbrough quotations for delivery after the termination of the strike. 


The sand pump hopper dredger Thyboron, built by | work has been carried out by Messrs. Walker, of Sud- 
Messrs. Lobnitz ~ 4a ane for the — _ brook. 
Goverament, went through her official pumping trials on ~— Qn ‘Thursday, May 26, the Snowdon, a paddle steamer 
the Mersey Bar on Saturday, May 28, The dredger 18 built by Messrs. Laird Bros., of Birkenhead, for the 
fitted with two pumps on Lobnitz’s patent system. The Snowdon Passenger Steamship Company, ran her official 
quantity of water discharged by each pump was 70 tons trig) with satisfactory results. The Snowdon is 173 ft. 
r minute, The quantity of sand deposited in the jong over all by 24 ft. Gin. beam by 10 ft. 9 in. deep, with 
opper varied from 10 to 50 per cent. of the water dis- 4 draught of 7 ft. of water. Her machinery consists of a 
charged by the pump, — on the description of diagonal compound engine having cylinders 30 in. and 
bottom operated upon. The hopper, which contains 600 59 in, diameter with astroke of 51in. The working pres- 
tons of sand, was filled three times. During the preli- gyre ig 1201b. On trial the engines indicated 1000 horse- 
minary trials on the Clyde the hopper was filled with power at 52 revolutions. 
gravel mixed with stones, &c., and some of the stones 


pumped up weighed upwards of 18 Ib. | 

| American Arip Lanps.—The extent of arid lands with- 
|in the boundaries of the United States is greater than is 
One of two new hoppers for Aberdeen has just com- | generally sup) . According to a recent report of a 
menced work. It is 136 ft. long, 29 ft. broad, and about mmittee of tho House of Representatives the arid 
10 ft. 6 in. deep, and when fully loaded has a draught of | regions, including the semi-arid plains, embrace 1,340,000 
about 8 ft. 6 in. The bunker capacity is 47 tons of coal. | square miles, of which about one-fourth lies in the great 
When loaded at Cardiff with 330 to 340 tons of spoil her ie region east of the Rocky Mountains; another 
draught was, aft, 8 ft. 3 in.; forward 7 ft.9 in. She| fourth in the Rocky Mountain belt, not more than one- 
then ran her measured three miles, the first three miles | third of which is arable ; three-eighths in the great basin 
being against a heavy flood. The journey was performed | and plains region between the er Mountains and the 
in 20 minutes 45 seconds, while the return journey, with | Sierra Nevada, about one-half of which is arable; while 























the tide in her favour, was performed in 14 minutes/the remaining one-eighth, lying in the ranges of the 
30 seconds. The other hopper will have sand pumps. The’ Sierras, is in the main rocky and incapable of cultivation, 
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BOILER EXPLOSION AT BOLTON. 


(For Description, see Page 698.) 








INDUSTRIAL NOTES. 


THE situation in Durham had grown so serious to- 
wards the close of last week that many people, both 
inside the ranks of those primarily affected, namely, 
the coalowners and the miners, and the acim public 
more or less interested in the welfare of the locality, 
began to show signs of considerable restiveness at the 
continuance of the dispute. The feeling was strong 
and pretty general that means should be taken to bring 
about a settlement, in the interests of peace and of all 
parties. One of the largest coalowners in the county, 
not reckoning the two great landowners in the Upper 
House, has expressed his dissatisfaction at the attitude 
of the Coalowners’ Association, whose meeting he was 
not able to attend, being detained in London by his 
Parliamentary duties, because some effort was not 
made to meet the men when the difference between 
the disputants was reduced to ‘‘a paltry 34 per cent.” 
“Tf,” said he, ‘* the coalowners had offered to split 





the difference, the men agreeing to another 14 per 
cent., the strike might have been closed.” Fortu- 
nately a powerful mediator arose, and yesterday 
morning the strike was officially announced to be ended. 
The Bishop of Durham invited the masters and men to 
meet at Bishop Auckland, and made a strong personal 
appeal to the former to conclude the struggle, not be- 
cause they were beaten, or because they might possibly 
be in the wrong, but for the sake of the women and chil- 
dren who were starving in Durham andCleveland. The 
masters listened to him, and determined to open their 
pits at the 10 per cent. reduction, without insisting 
upon gaining the 134 per cent. either now or at any set 








| time in the future. It is impossible not to admire 
| the action both of the bishop and the employers. The 
|latter have special reasons for feeling bitter, for in 
many cases damage to the extent of thousands of 
pounds has been done to the pits by the enforced 
cessation of pumping, and some mines can never be 
reopened. 





The condition of the engineering branches of trade 
in Lancashire does not vary very considerably. The 
new work coming forward is mostly of a special 
character, while as to the general run of work, the 
slackening off continues. Boilermakers continue 
busy, and there is more work coming forward in this 
branch than in any other department of engineering. 
The same complaints are heard on every hand of want 
of confidence, and some uneasiness is beginning to be 
felt by reason of the belief that labour conflicts are 
imminent ; owing, it is said, to the inevitable neces- 
sity for very material reductions in wages. It is 
stated that the prolonged strike in Durham has staved 
off for the present an intended reduction of miners’ 
wages in Lancashire and Cheshire, but that with 
the settlement in Durham reductions will follow in 
the other mining districts. A still more ominous 
rumour is prevalent in the chief centres of the engi- 
neering industries of Lancashire, namely, that pre- 
parations are being made for the sending out of notices 
for material reductions in the wages of the engineering 
trades, though the struggle will probably commence 
further north, in the first instance. But some of the 
leading Lancashire firms, it is said, urge the necessity 
for a substantial reduction in wages in view of the 
depression felt upon every hand. If rumour speaks 
truly, more’s the pity, for the workmen in the chief 
engineering branches have been moderate in their 
demands, when in most other trades substantial 
advances in wages were secured. One hour per week 
reduction in the hours of labour, and from 2s. to 3s. 
per week advances in wages in the underpaid towns, 
represent the utmost claims of the engineers, with one 
or two trifling exceptions, Some upward signs have 
been manifest in the iron industries, other than engi- 
neering, and it is possible that with the settlement of 
the miners’ questions a fresh start will improve 
matters very considerably all round. 





In the Sheffield and Rotherham district the engi- 
neering branches of trade are improving. There is 
considerable activity in the railway branches still, 
more and more work being ordered by the railway 
companies. Hematite irons are reported to be scarce 
and Bessemer material is advancing in price. The 
silver and electro-plate trades showed improvement in 
view of the Whitsuntide holidays, the orders coming 
in fast, and were completed with all despatch. The 
table and pocket-knives branches have been inactive, 
and there has been but little doing comparatively in 
saws, files, and shipbuilding tools. After the holidays 
there will be a spurt in agricultural implements, and 
possibly some other branches will revive. There is an 
absence of serious disputes in all the local trades, nor 
is there any renewal of the rumours of material reduc- 
tions in wages. The steam coal trade is active, and 
higher prices are realised ; the Barnsley house coal 
realises good prices, and secures rapid sales. The 
rumonr in this district is that with the settlement of 
the Durham strike Yorkshire and Lancashire coaltields 
will be in a turmoil with threatened reductions. 

The condition of the iron and steel trades in West 
Cumberland has been going from bad *o worse for some 
time, one department after another being closed, the 
men being thus thrown idle. The directors of the West 
Cumberland Iron and Steel Company have, therefore, 
determined to wind up, as they can get no purchasers 
of the plant, &c., with a view to keeping the works 
going. The chairman stated at the meeting that the 
continued fall in the price of iron and steel rails, with- 
out any reduction in the cost of material or of labour 
of any consequence, rendered it impossible to keep the 
works going. There is but little chance of these men 
getting work elsewhere just at present, the trade 
being so depressed. 





The condition of the iron and steel trades, and of 
the ironstone mining and limestone quarrying in the 
Cleveland district, shows no signs of improvement, 
nor does it seem possible now for any improvement 
until after the holidays. It seems, indeed, a mockery 
to speak of holidays in the face of the dire distress 
in that once busy district, with its manifold industries 
in iron and steel, and the trades dependent upon or 
connected with them. Some relief has been, and is 
being, given to the sufferers in the locality, but it is 
altogether inadequate to the needs of the a 
population. The National Federation of Miners, an 
some other bodies of men, have voted money to the 
funds being raised, and the labour members of Par- 
liament sent each a trifle to supply bread to the 
starving women and children. The worst of it is 
that, even when the Durham strike ends, it will be 
some time before the great works in the districts 
affected can beset to work. Another noticeable feature 
in connection with the stoppage is that the prices 
have not gone up very considerably, though some 
advances have been made in consequence of the total 
cessation of output at most of the large works. Stocks 
have diminished somewhat, but not largely, consider- 
ing the length of time that the Durham dispute has 





lasted. There is a great deal of soreness on the part 
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of the Cleveland men, not only as regards the Durham 
miners, but other bodies who seem not to care for the 
innocent sufferers by the strike, but send nearly all 
their support to Durham. Men on strike are helped : 
that is the recognised policy of trade unions; but 
those indirectly affected do not come within the cate- 
gory of those to be assisted. It is useless to complain 
of this, as such cases are not provided for in the rules 
of such societies. 





In the Birmingham district an improved feeling is 
observable in the hardware branches of industry, 
though there is no marked increase in the demand 
either for export or for home consumption. There are 
further indications of revival in some of the South 
American markets, particularly Chili and the River 
Plate, but Venezuela is still practically closed by 
reason of political troubles, and the Central American 
markets are dull. West Indian orders are reported to 
be of fair average, and the United States and Canada 
are fairly good customers for certain kinds of Birming- 
ham wares at the present time. Complaints are 
general as to the unfavourable exchanges with India 
and other eastern markets, as tending to restrict trade. 
In the engineering branches local machinery makers 
are quiet; but gas enginemakers are fairly busy, and 
there is a steady inquiry for all kinds of hydraulic 
and electric light machinery. Tube manufacturers 
are busy, and particularly with the development of 
seamless steel tube manufactures. Arsenal tools are 
in request for eastern markets, and the makers of 
stocks, dies, and machine tools are well employed. In 
Birmingham, as at Sheffield, the railway rolling stock 
industries are very active, all the works being in full 
operation, There is a general absence of serious 
labour disputes in all branches. 


In the Wolverhampton district a slight movement 
in an upward direction is observable in several of the 
hardware industries, but it is chiefly due to increased 
orders on home account. There is an increasing 
activity in the tin-plate trades, especially in those for 
domestic purposes, and especially enamell+d wares. 
The iron foundry branches are busy, both for heavier 
castings and lighter articles, while brass foundry work, 
and the edge-tool trades are busy. There are no 
serious disputes in the district, and the depression 
generally, which was causing anxiety some time ago, 
appears to have passed eo The work on hand, and 
the orders coming in, will in many cases keep the 
works going for some little time. 

The first note of a reduction in the wages of the 
engineering branches of trade comes from Bradford, 
where the employers have given notice of a reduction 
of 2s. per week. Bradford is not remarkable for high 
wages in the engineering branches, for it appears that 
the normal wages of skilled engineers only amount to 
30s. per week. The engineers signify their intention 
to resist the reduction, the unions regarding the 
attempt as the first of a series, and therefore to be 
resisted in the interests of the general body. 

Notwithstanding the settlement of the engineers’ 
dispute at Newcastle-on-Tyne, there are hundreds of 
men connected with the various branches of that 
industry out of work. They have sought in vain for 
chances to re-start since the strike, but no opportunity 
has offered. The trade was so disorganised by the 
dispute and by the Durham miners’ strike, that many 
of the works have not been able to resume their usual 
activity as yet. 

Atthe North-Eastern Railway Works, at Gateshead, 
the engineers and workmen employed at cognate 
trades have only been employed 264 hours per week 
for some time, owing to the Durham strike and other 
ciecumstances. They are now suspended for ten days, 
over the Whitsuntide holidays, mainly in consequence 
of the dulness of trade in the district. 

In the Sunderland and Shields districts the engi- 
neering branches have settled down to work again, 
and the report is that there is a good deal of work on 
hand awaiting the time when the coal dispute will be 
arranged, and fuel can be obtained without difficulty. 
It is expected that when the holidays are over, and the 
Durham strike is ended, there will be tolerable activity 
once again—unless further disputes about wages should 
occur. In any case, men are hopeful of a revival, and 
the signs favour their anticipations, but other indica- 
tions are less reassuring. 





The enginemen, stokers, and chargemen at the New 
Hucknall collieries, in Derbyshire, struck at the close 
of last week for 6d. a day advance in their wages. The 
wages of this class of men have not kept pace with the 
increases conceded to the miners, and hence consider- 
able dissatisfaction has prevailed in many mining dis- 
tricts for some time. 

Nothing has been settled in any of the north-eastern 
ports as to the wages of seamen and firemen, though 
it is stated that the men are accepting in numerous 
instanees the reductions in pay offered by the ship- 
owners. The Sailors and Firemen’s Union repudiate 





all such concessions on the part of the men, but as there 
is an enormous number of vessels idle some of the men 
are compelled to accept the terms offered. Some of 
the large shipowners declare that there are nearly 1000 
vessels idle, of all classes, and that cargoes are not to 
be found. 





Mr. Howell, M.P., managed to get two clauses of 
his Merchant Shipping Bill through Committee on 
Friday last, and the whole Bill might have passed if 
Mr. Lawrence, the member for the Abercromby 
division of Liverpool, had moved his amendments 
without a speech, for they would have been accepted 
by the promoters of the Bill, by the President of the 
Board of Trade, and the House. The Bill only pro- 
poses to make the Load Line Act of 1890 effective, and 
to prohibit the shipment of unwholesome provisions 
for the crews. 


The report and balance-sheet of the Sailors and Fire- 
men’s Union for 1891 has been issued. The total 
income for the year was 38,087/. 5s. ; the total expen- 
diture, 69,246. 6s. The expenditure, therefore, ex- 
ceeded the income by 31,159/., or accepting the balance 
in hand as free from liabilities, by 27,6427. Law 
charges amounted to nearly 5000/.; strikes to over 
23,0001 ; Seafaring, the union’s organ, to 1470/. ; sala- 
ries to 11,000/. ; general expenses to 1852/. ; and sick 
pay and shipwrecks to about 2250/, The total number 
of members is not stated in the report. 

The strike of the tailors m London has ended in a 
victory for the men, a fact which will give satisfaction 
to the firms who have been paying the log prices, as well 
as to the workpeople. In reality the strike was caused 
by a breach of faith on the part of several London firms, 
as the log was mutually agreed upon last year, and the 
major portion of the master tailors had honourably 
paid the list prices from that date. The action of the 
union had therefore the sympathy of the best em- 
ployers in the trade. 





The decision of the London County Council to pay 
the union rates of wages and conform to the hours of 
work in connection with all their contracts, is a new 
departure, in so far as municipal and local bodies are 
concerned, The rates and the hours of labour will be 
scheduled in each case, so that no one employer will 
have an advantage over the other in these respects 
when tendering for a contract. As pointed out in 
Industrial Notes last week, the practice of scheduling 
wagesand hours is not new, but this is the first time 
that an important public body has insisted upon it. 


The Labour Electoral Congress held at Leicester has 
not been remarkable for its love of a fair day’s wage 
for a fair day’s work. A proposal was made to pay 
its secretary 150/. a year, but after a good deal of 
cavilling, his salary was fixed at 100/. a year. The 
delegates then wanted to know how many hours per 
day he would give for the about 1/. 19s. a week, but 
no reply was given. If he gave more than eight hours 
per day would they fine him ? 

It would be very interesting to know how many 
hours are worked per day by the officials of the unions 
which are agitating for an eight hours day. Instead 
of beginning with Government employés or workers 
employed by municipal and other local bodies, would it 
not be showing a good example for the unions to try 
the effect of the eight hours ws their own employés in 
the unions ? 





There are signs of considerable unrest among the 
miners, and especially in connection with the National 
Federation of Miners, an endeavour being made so to 
use the Durham strike as to extend the federation 
in the two northern counties of Durham and North- 
umberland, and also throughout the South Wales dis- 
tricts. Delegates were invited to the Barnsley con- 
ference, but there was no response ; the Cumberland 
miners, however, sent a deputation. The executive sent 
a further sum of 3900/. to Durham, and some other 
assistance was accorded to Cleveland in relief of the 
distress of the ironstone miners. It is possible that 
the serious divergence between the active leaders of the 
federation, and those of the other bodies not belong- 
ing to the federation, will become more and more 
acute by the course pursued in the districts now 
disaffected. 

The dispute as to wages in the Forest of Dean has 
made no advance in either direction, The coalowners 
have not sought to enforce the reduction, and the men 
remain in a state of passive resistance. There is, 
indeed, what may be called a masterly inactivity on 
both sides, but meanwhile the men are victorious. 

The Cumberland miners’ dispute has lasted three 
months ; the negotiations for a settlement by what 
was termed a Commission, have fallen through, and 
the men have applied to the federation to force the 
hands of the employers so as to end the dispute, or 
extend it by putting in force the federation rules, 

The Yorkshire Miners’ Association report that they 
have 52,000 financial members, and that their funds had 





increased from 69,646/. in January, 1891, to 108,410J, 
in January, 1892, besides about 10,000/. in property. 
The report is very severe upon those who opposed the 
Miners Eight Hours Bill, especially upon Mr. Burt, 
Mr. Fenwick, and Mr. Wilson. It also denounces 
what it calls ‘‘ the rotten sliding scale” in South 
Wales. The report is an angry one, and therefore 
doesno reason, 

Trouble seems to be brewing in South Wales and 
Monmouthshire over the sliding scale. At a confer- 
ence of house coal miners held at Aberdare, represent- 
ing 6654 men, 4705 voted in favour of terminating the 
scale. Ascompared with the total of 90,000 workers 
in the various districts the vote was insignificant, but 
when it is recollected that the meeting was held in the 
very heart of the South Wales coalfields, the vote can- 
not be ignored. Some of the men like the sliding scale 
well enough so long as it goesup, but when it begins 
to fall it is all wrong. Mr. W. Abrahams, however, 
stands firmly by the arrangements made with the coal- 
owners, and the desire to end the scale he denounces 
as ‘‘ industrial suicide.” 

The downward tendency in miners’ wages in Scot- 
land continues. In one district, where a strike has 
been going on for some time, thirty-three eviction 
summonses were applied for, of which thirty were 
obtained. Two were refused on account of the illness 
of the occupiers, and one because the tenant held an 
agreement. The sheriff granted six days in each of 
the thirty cases for the people to get out of their 
houses and find other shelter. 

The Durham coalowners assented to the bishop’s 
invitation to a meeting with the view of effecting a 
settlement of the dispute. Several of the large 
owners favour some compromise for getting over the 
difficulty ; but the meetings of the men declared 
against any further concession than a reduction of 
10 per cent. The total loss in wages is estimated at 
two millions sterling ; the cost to the union has been 
over 30,000/., while the contributions from other 
sources have amounted to over 20,000/. The anxiety 
and work in connection with the strike has stricken 
down the miners’ secretary, Mr. Patterson, with severe 
illness. Mr. Charles Fenwick, M.P., has also been 
seriously ill, while Mr. John Wilson, M.P., is worked 
to death in connection with the strike, and with his 
Parliamentary duties. 





BOILER EXPLOSION AT BOLTON. 

A FORMAL investigation was held at the Bolton Town 
Hall on May 6 and 7, with regard to a steam boiler ex- 

losion which occurred on — 4 at Hill Mill Bleach 

orks, in the occupation of Messrs. George Murton and 
Co. The Commissioners were Mr. Howard Smith, bar- 
rister, and Mr. Mathew McIntyre, consulting engineer. 
Mr. Gough conducted the case for the Board of Trade, 
and Mr. Winder represented Messrs. Musgrave, makers 
of the boiler. 

The boiler was of the ordinary double-fiued or Lanca- 
shire class, made by Messrs. Musgrave and Sons, Bolton, 
in 1874. It was 30 ft. in length, 7 ft. in diameter in the 
shell, and 2 ft. 9 in. in the furnace tubes. The longi- 
tudinal seams of the shell were double-riveted, and the 
ring seams single-riveted. The shell plates were of iron, 
7s in. thick. The first three plates of each furnace tube 
were of steel in. thick, and the remainder of iron 
sin. The fittings were according to the usual character 
and number, and when the boiler was completed it was 
tested to 120 lb. by hydraulic pressure. The working 
pressure was from 50 lb. to 60 1b. on the square inch. 

The boiler rent in the external shell, the second ring 
from the back end giving way close to the lap edge of a 
longitudinal seam on the right-hand side near to the 
narrow water space, the rent extending across the plate 
longitudinally, and continuing upwards half way round 
the boiler along the adjoining circumferential seams. 

The force of the explosion lifted the boiler up and 
turned it slightly over. It was situated under one end of 
the mill, and when it burst the three stories above it 
were brought down, thus destroying a considerable por- 
tion of the premises, in addition to which the roof was 
shattered, the engine-house wrecked, and many of the 
windows broken. No one was injured, owing probably 
tothe fact that the explosion occurred early in the morn- 
ing, when few persons were present. The damage to 

roperty was extensive, amounting to nearly 20007. The 
illustrations given on page 697, which are from photo- 
graphs by Messrs. Knott Brothers, afford a clear idea 
of the manner in which the boiler failed, and also of the 
damage done to the works. 

_ Destructive as was the explosion, its cause was very 
simple. The plate at the primary rupture had been 
reduced to a thickness of about 3; in. by internal corrosive 
channelling, which had eaten a deep groove or furrow 
close to the edge of the longitudinal seam near the narrow 
water space previously mentioned. 

Mr. Gough, in his ecg | statement, fully described 
the boiler and its fittings. It was, he said, set to work 
by Mr. Murton in 1874 for supplying steam at his bleach 
works, and was then insured at a pressure of 70 lb. with 
the Boiler Insurance and Steam Power Company for 
500/., the premium being 5/. The insurance, however, 
had since been increased by the company, and in 1891 the 
amount the policy covered was 1800/ , the premium, how- 
ever, being the same as before. The boiler was under the 
care of the fireman, and no other inspection than that by 
the insurance company was made. It was used five days 




















eS Nips 


peahact 





RENIN RIE @ 



























































; 
t 
Fi 
£ 








JUNE 3, 1892.] 


ENGINEERING. 





699 








a week at a working pressure of 50 Ib. to 60 lb. Mr. 
Inskeep, an inspector under the insuring company, had 
examined it on various occasions, and had found scattered 
corrosive pitholes, which he duly reported. A part of the 
shell on the water side was in close proximity to the flue 
tube, and at the last internal examination in April, 1891, 
he found the seam at this part covered with scale 4 in. to 
4 in. thick, which he tried to remove, but was not able to 

oso. He sounded the plates with a hammer, but did 
not consider it necessary to drill them. No reference 
with regard to the inaccessibility of this part appeared to 
have been made in his reports, nor had the company told 
Mr. Murton that the seam was near the flue and difficult 
of access, though they were aware that other Lancashire 
boilers had their seams arranged in a similar manner. 
Reports were sent to Mr. Murton suggesting the remcval 
of the scale, but they did not inform him that the exami- 
nation in April, 1891, was, for the above reasons, incom- 
plete, neither did they suggest the drilling of the plates, 
nor the advisability of having the boiler tested by hedeuiie 

ressure. The reports from time to time were read by 

Ir. Murton, who found nothing in them to lead him to 
think that there was anything to prevent the boiler being 
safe at70 lb. Soon after five o’clock on the morning of 
Monday, April 4th, when the pressure was about 50 lb., 
the explosion occurred, with the results already described. 

Mr. Robert Greenhalgh, foreman to Messrs. Musgrave, 
when the boiler was made, described its general construc- 
tion. According to the practice of that time, some of 
the longitudinal seams were close to the flue tube, but 
this practice had since been altered. The position of the 
seams, however, would not have prevented examination 
if they had been kept clean and free from incrustation. 
He had cut up many boilers but had never previously 
seen grooving similar to that in the exploded boiler. 

By Mr. Crosland, chief engineer to the insurance com- 
pany: The distance between the shell and the flue tube 
would be about 5 in. 

By Mr. Howard Smith: If the scale had been removed 
there would have been no difficulty in detecting the 
groove. This groove was not in a place where he should 
have expected to find such a defect, but if it had been 
cleaned he would have seen it at once. 

By Mr. McIntyre: He had examined scores of boilers 
and had never seen an exactly similar defect. 

By Mr. Howard Smith: He was quite positive the 
defect could have been seen. 

Mr. F. Murton (of the firm of Messrs. George Murton 
and Co., owners of the boiler) said the boiler was built to 
Messrs. Musgrave’s specification, and cost about 500. 
Soon after purchase he insured it with the insurance com- 
pany named, in the first instance for 500/., at a premium 
of 5/., but the company, without any request from him, 
had increased the amount to 1800/., the premium remain- 
ing thesame. The sole purpose for which he insured was 
to secure inspection, and he was not aware that the com- 
pany also inspected without insurance. He received 
reports at intervals and never saw anything in them to 
suggest that the boiler was in any way unsafe. He had 
received no complaint that the company were unable to 
examine part of the boiler owing to the presence of scale, 
He had thought the boiler perfectly safe. The annual 
thorough inspection was to have taken place in April, the 
month the explosion occurred. 

Mr. John Wilcock, book-keeper to Mr. Murton, and 
general manager in his absence, deposed to having read 
the insurance company’s reports, being always anxious to 
see that the boiler was in good order, and had never 
gathered that anything was wrong. The water used was 
the same that they used for bleaching and was clean. He 
had had no complaint at the last examination from the 
inspector that the boiler was imperfectly cleaned. The 
inspector recommended soda ash, as there was little scale, 
but did not suggest that a proper examination could not 
be made on account of the scale, 

By Mr. Crosland : They had some copper rivets inserted 
in holes drilled in one of the corroded bowling hoops by 
the advice of the inspector. 

By Mr. Howard Smith: Mr. Murton had claimed 
1800/. compensation, and had been paid 1700/., Mr. 
Murton retaining the boiler and the damaged goods. 

By Mr. McIntyre: They had used 3 lb. of soda ash per 
day as recommended, and it had apparently done good. 

Edward Farnworth, fireman in Mr. Murton’s employ 
for thirty years, deposed to having cleaned the boiler 
every four weeks, and had not found much scale. He 
prepared the boiler for the inspector in April, 1891, but 
some of the scale was hard to get at and he could not 
clean it all off. The inspector made no complaint as to 
the scale, or that the boiler was not properly cleaned. 
He removed a great deal of scale with a chisel and trowel 
about a fortnight before the explosion, three buckets full 
in all, but nobody could get it entirely off. 

Mr. John C. Inskeep, inspector to the Boiler Insurance 
and Steam Power Company, a position he had held for 
five years, stated he first examined the boiler, when 
stopped and prepared for examination, in February, 1887, 
then in February, 1889, March, 1890, and April, 1891. 
He had also made external examinations from time to 
time. At his internal examination in 1890 he did not 
examine the plates under the scale, which was general on 
the shell sides below the water line. The scale, which 
he duly reported to the office, was difficult to remove in 
the narrow water space. He used a chisel 8 in. or 9 in. 
long in order to get it off. He examined the plate from 
above and below the tubes with a light. He also went in 
the external flues and sounded the plates carefully with 
a hammer. He did not examine boilers in the water 
space unless he suspected something use the 
only way of examining was by drilling the plates. In 
April, 1891, when he was again inside the boiler, the 
scale was rather thicker than the time before, and adhered 
to the plate. In his report he made no reference to the 





fact that the narrow water space was inaccessible. He 
could not examine the part which failed, and there was 
nothing to suggest the necessity for drilling. He had at 
that time no reason to suspect that the plate was in other 
than a safe condition. He did not recommend that the 
boiler should be tested by hydraulic pressure. He had 
seen the boiler since the explosion. It had given way im- 
mediately above the longitudinal seam in the narrow 
water space where the plate was 4 in. thick. He eould 
give no opinicn as to why it had got reduced to that 
thickness. The grooving was nearly the full length of 
the seam ; he could form no opinion as to how long it had 
existed. 

By Mr. Winder: The boiler was constructed perfectly 
and in accordance with the practice at that time. 

r. J. F. L. Crosland, chief engineer to the Boiler In- 
surance and Steam Power Company, deposed to certain 
facts respecting the insurance of the boiler, and what the 
policy covered. The last witness, he said, was a well- 
qualified inspector ; he had examined some 3000 boilers, 
and no blame had been attached to him for oversight at 
any time. His company undertook to examine boilers 
primarily to satisfy themselves that they were in good 
condition, and their reports, though not exactly certifi- 
cates of safety, were distinct expressions of their opinion 
that the boilers were safe or otherwise. No serious 
defects had been reported to Mr. Murton, and he was 
justified in concluding that the boiler was, in the insur- 
ance company’s opinion, safe The company had not at 
any time reported that the narrow water spaces were inac- 
cessible for examination, neither had the inspector, in his 
reports to the office, stated that this was the case, but 
any one who knew what a Lancashire boiler was would 
know that such parts were inaccessible. Inskeep had 
made a careful examination, and not finding grooving at 
any other seams would not expect to find it at a single 
seam. Witness had never seen such a defect in all his 
experience. 

In reply to Mr. Howard Smith as to whether a mirror 
could not have been used to show the defect, Mr. Cros- 
land said he did not think this would have been any 

ood. The speculum was used by medical men and not 
engineers. He did not think that a hydraulic test 
would have discovered the defect. He considered it 
impossible to remove the seale except by strong acid. 

Mr. Woodthorpe, engineer-surveyor to the Board of 
Trade, described the grooving which caused the explo- 
sion. He thought the seams were so arranged that they 
could not be properly examined ; the design of the boiler 
in that respect was most unsatisfactory. He should con- 
sider it practically impossible to remove the scale 
without special apparatus, not usually supplied. He 
would have had the plate drilled before giving a certifi- 
cate of safety. He would have been suspicious of the 
boiler in view of its age and the fact that some of the 
seams could not be examined. 

By Mr. Howard Smith: He would certainly have 
tested the boiler by hydraulic pressure. 

Mr. Hartley, assistant engineer to the Boiler Insur- 
ance and Steam Power Company, said that in his opinion 
it was impossible for the defect to have been seen at the 
last or at any previous inspection. He had examined 
many thousands of boilers, and had never met a similar 
defect in all his experience. It was not probable that a 
hammer would have discovered the defect from the out- 
side. 

This concluded the evidence, and Mr. Gough then sub- 
mitted a number of questions with regard to the cause 
of the explosion and as to who was responsible for its 
occurrence, on which he requested the ruling of the 
Court. 

Mr. Howard Smith then delivered judgment at con- 
siderable length. He reviewed the evidence which had 
been given respecting the construction of the boiler as 
well as its inspection by the insurance company. The 
question was whether or not the inspector, or the in- 
surance company acting on his representation, was right in 
reporting the boiler safe, when, as a matter of fact, he 
had not examined every part of it. The inspector, Mr. 
Crosland, and his assistant, had all stated that the scale 
which covered the groove could not be removed by ordi- 
nary means, and that no one could ascertain by eye or 
hand the condition of the plates at that part. Mr. 
Woodthorpe agreed with this, but added that he would 
have had the plates drilled and the boiler subjected to 
hydraulic pressure. Mr. Crosland, on the other hand, 
contended that hydraulic tests were not absolutely re- 
liable, and that drilling would not in such a case have put 
the condition of the boiler beyond question. Mr. Cros- 
land stated that there were many builers which could not 
be thoroughly inspected in the sense that all their parts 
were accessible to the eye or touch, and that it would be 
too much to require owners, at each thorough inspection, 
to have all parts made easy of access to the inspector. 
The insurance company had reported to Mr. Murton that 
the boiler was in generally satisfactory condition, and 
he regarded this as a certificate of safety. He insured 
the boiler not so much to secure any pecuniary advantage 
as to have it thoroughly examined from time to time, and 
in doing this the Commissioners were of opinion that he 
took sufficient measures to insure the boiler being worked 
under safe conditions, provided that he received the 
insurance company’s reports and paid attention to them, 
and did such repairs as were required. The Commis- 
sioners thought, therefore, that Mr. Murton was in no 
way to blame. They could see no reason why the owner 
of a boiler should not rely on the inspection made by a 
qualified inspector of an insurance company as much as 
on an inspection made by any competent man in his 
employ. Still he could not alter his legal position 
towards the public or his employés by arranging for 
the inspection of his boilers by an insurance company, 
and was just as liable to claims for compensation for the 








neglect of an inspector as he would be for the neglect of 
one of his own servants. The Commissioners had seen 
the exploded boiler and were of opinion that Mr. Inskeep, 
if he had had L pe tools, could have got the scale off. 
Where hecould not get his hand to examine the seams he 
could have used a mirror to ascertain the state of those 
partons of the boiler. The seams near the flue could 

ave been examined by drilling or tested by hydraulic 
pores, and they were of opinion that the plates should 

ave been drilled. One drill would have revealed the 
defect. It had been stated that, except on many rare 
occasions, inspectors did not drill plates, that drilling 
weakened a boiler, and that owners objected to it. The 
Commissioners thought, however, that owners, insured 
though they might be, would have much stronger objec- 
tion to their boilers exploding through the want of drilling. 
For his omissions Mr. Inskeep was to blame, and, as his 
employers, the Boiler Insurance and Steam Power Com- 
pany, must he held responsible. Apart from the conduct 
of the —— the company were also to blame, for Mr. 
Crosland had admitted that he knew that some parts of 
the boiler had not been examined, or, in other words, that 
he was not deceived by the reports of his inspector. 

On this finding of the Court Mr. Gough applied fcr 
costs against the insurance company. 

_Mr. Crosland, addressing the Commissioners, said he 
did not think it was by any means certain that drilling 
the plates and testing by hydraulic pressure would have 
revealed the weakness. Boilers sometimes would stand 
a test even though unsafe. Many boilers were being 
constantly examined, large portions of which were not 
seen and never could be seen. If the conditions just laid 
down by the Court were to be fulfilled it would appear 
necessary that a boiler should be stripped of brickwork 
and practically taken apart. 

Mr. Howard Smith, in reply said that when the owners 
of boilers which had explode had failed to carry out the 
recommendations of the insurance company, the Court 
had on several occasions ordered them to pay a portion of 
the costs of the investigation. As the Commissioners in 
the present case found the insurance company to blame, 
they would be dealt with ina similar manner. On pre- 
vious occasions they had noted that the insurance com- 

ny had conducted their inspection of boilers most care- 

ully, but of course an inspector might easily make a 
mistake, as he appeared to have done in the case under 

resent inquiry. The decision of the Court was that the 

iler Insurance and Steam Power Company must pay 
the sum of 50/. to the Board of Trade. 





EXPERIMENTS WITH BASIC STEEL.* 


By W. H. Wurrr, C.B., F.R.S., 
Director of Naval Construction and Assistant Controller, 
Royal Navy. 

IN this paper it is proposed to summarise the results of 
an experimental inquiry into the qualities of steel, of 
shipbuilding quality, made by ee beaks process, which 
inquiry has been conducted by officers of the Admiralty 
during the last six years. 

The subject is one of considerable interest and import- 
ance to both the makers and users of mild steel, and it 
seemed desirable that the statement I have to make 
should be submitted to the Iron and Steel Institute, 
rather than to any other technical association. 

It is well known that, about seven years ago, steel 
made by the basic | amg was used to acertain extent in 
mercantile shipbuilding,-and subsequently ceased to be 
employed. At that time I was not in the public service, 
being engaged in the conduct of a large private shipbuild- 
ing establishment on the Tyne. Coaneumantie I was 
personally familiar with this first chapter in the history 
of basic steel as applied to ship construction. It would 
be out of place to enter into any details here, nor is it 
necessary to do so. At the same time it has an important 
bearing on action subsequently taken by the Admiralty, 
and is therefore mentioned. 

In March, 1886, Mr. Percy Gilchrist made an official 
application to the Admiralty, on behalf of makers of steel 
using the basic process, for a searching investigation into 
the qualities of that material. It was my duty, as Direc- 
tor of Naval Construction, to advise their lordships on 
this matter. With a full knowledge of what had hap- 
pened in mercantile practice, I recommended compliance 
with the request, and no time was lost in prosecuting the 
inquiry. 

his decision of the Admiralty was in complete accord- 
ance with its recognised policy of enlarging, as much as 
ossible, the sources of supply for shipbuilding materials. 
‘urther, it was recognised that the encouragement of the 
basic process was a matter of national importance, since 
that process, if successful, made British steelmakers 
much less dependent on supplies of foreign non-phos- 
phoric ores, and enabled native phosphoric ores to be 
uti.ised. 

Six firms granted facilities to Admiralty officers to 
visit their works, and to select freely samples of basic 
steel for purposes of testing. These samples, for the 
most part, were taken from plates which were being 
rolled in execution of current orders; they were not 
specially manufactured to a with the Admiralty 
specification for steel of shipbuilding quality, except in a 
few instances. Consequently there were considerable 
differences in the strength and ductility of various 
samples, and the range of the experiments was ve 
great. The materials tested included specimens of both 
open-hearth and Bessemer manufacture. 

In July, 1887, I read before the Institution of Naval 
Architects a paper ‘‘On Some Recent Experiments with 
Basic Steel,” in which the details of the experiments are 
given. To the Transactions of that Institution I must 


* Paper read before the Iron and Steel Institute. 
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refer those who desire to obtain complete information ; 
and in the same volume they will find a valuable —— by 
Mr. Martell, the Chief Surveyor of Lloyd’s Register, 
giving the results of an extensive series of tests which he 

ad conducted on basic steel, with special reference to 
mercantile shipbuilding. 

The experiments of 1886-7 constituted a most searching 
preliminary investigation into the qualities of basic steel, 
when subjected to tensile, bending, and percussive 
strains; when welded, punched, sheared, annealed, 
heated, and reheated; and when subjected to rough 
oaege and hard work, inevitable to the processes of ship- 
building. Writing in 1887, I said: ‘‘The experimental 
inquiry has been as thorough as, if not more thorough 
than, that which preceded the adoption of mild (acid) 
steel by the Admiralty in 1875. As a whole the results 
of the investigation have been very satisfactory, affording 
good evidence of the trustworthiness of basic steel. The 
only extension which suggests itself as desirable in this 
mae of experiments, is in the direction of tests of riveted 
work. 

One other statement should be made. At the outset 
basic steelmakers endeavoured to induce us to lower the 
Admiralty standard of minimum tensile strength from 
26 tons per square inch to 23 or 24 tons, This concession 
could not be made. No doubt it would have simplified 
the problem to be dealt with by the steelmakers, On 
the other hand, it is a necessity for warships, built on 
comparatively light scantlings, that, for the maintenance 
of both strength and stiffness, the minimum tensile 
strength above mentioned shall be maintained. 

Moreover, it speedily appeared that basic steelmakers 
were under-estimating what their process could accom- 
plish ; and that not merely could Kamirait conditions 
for shipbuilding steel be met, but that satisfactory basic 
steel could be produced in which ultimate tensile strengths 
of 32 to 36 tons per square inch could be associated with 
good ductility and working qualities. 

Having obtained these satisfactory experimental 
results, the Admiralty placed, in 1887, a small trial order 
for basic steel plates and bars, which were used in some 
of the less important portions of ships building at Chat- 
ham, and were favourably re ol on. It was then 
decided provisionally to place ic steel on the same 
footing as Bessemer acid steel, the use of the latter 
material in Admiralty practice being limited to the less 
important portions of ships’ structures. Further, it was 
arranged to proceed with tests of basic steel in the form 
of riveted samples, as soon as might be convenient. 

In conversation with steelmakers I have often been 
asked why we attach so much importance to tests of 
riveted samples, and why we are not content with the 
tensile, bending, and quenching tests which are made 
at the works, It may be convenient, therefore, to explain 
briefly. 

Fifteen or sixteen years ago, when I was conducting 
at Pembroke a series of experiments on acid steel made 
by the Bessemer and open-hearth processes—I being at 
the time an assistant to my friend Sir N. Barnaby (late 
Director of Naval Construction)—it was discovered that 
the preparation for, and performance of, the process of 
riveting constituted a crucial test. Specimens of Bes- 
semer steel proved equal to specimens of open-hearth 
steel in tensile, percussive, and forge tests, in capacity 
for welding, and in the loss of strength consequent on 
punching. But, when riveted samples were tested—the 
plates from which those samples were cut being the same 
that had been used in the previous series of experiments— 
the Bessemer acid steel proved inferior to, and much less 
trustworthy than, the open-hearth steel. Repeated ex- 
periments only confirmed this conclusion, and conse- 
quently it was decided in future Admiralty practice not 
to employ Bessemer acid steel in the more important part 
of ships’ structures, where severe tensile stresses have to 
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be borne. This decision was not then announced in set 
terms. The Admiralty desired not to prejudice any 
mode of manufacture. In our specifications, however, 
power was always taken to order any portions of the 
material that might be selected of open-hearth manufac- 
ture. 

Steelmakers appear to have overlooked the fact that 
the crucial character of riveted tests was fully explained 
ina a on “The Use of Steel in Naval Construction,” 
read by Sir Nathaniel Barnaby before this Institute in 
1879. “Again and again representations have been made 
to us that our insistence on the specification of open- 
steel for certain classes of work was unreasonable, and 





TABLE L—EXPERIMENTS MADE IN 1887 ON Basic BesSEMER STEEL (SLEEPER QUALITY). 
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tests of sample strips—non-riveted—where converter 
steel has compared favourably with open-hearth. To all 
such persons T command the reading of Sir N. Barnaby’s 
per, and can add that our later experience only con- 
rms the conclusions therein recorded. With converter 
steel riveted samples have given less average strength, 


ity in modes of fracture than similar samples of open- 
hearth steel. , : 

Resuming my narrative of Admiralty experiments, it 
must be stated that the first tests with riveted samples of 





of a private firm. The results are tabulated in Tables I. 
and I, In the former are the ordinary tensile tests of 
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a a BRIE 2 -| as x }q™ |558) oe ee 
in. | in, sq. in.| in. | dia.) | tons | tons | tons 
Converter} A; |Double-riveted lapped | 4 | 4} 2% (Pan heads, | } | 44 Rivets, 4 No., | 45.6 
joint with shorn edges | counter. sheared. | 
D h planed ed 4 | 43 | | as “jae 3 Ditt | | 
: A, |Do. with planed edges 45 2 itto 3) 4 itto | 42.4 
Ditto { Ay Do 4} 4} 23 | Ditto | i it Ditto | 458 | 
B, |Single - riveted, single | }|.. 1.54 | Ditto | 3% 2 Plate broke | 87.8 | 24.5 | 
Ditt f strapped butt, with | | across holes. | | { 9g 6 
= planed edges | ; | . 
| B, Ditto rey ba bee Ditto | 3/2 Ditto | 35.0 | 22.7 
{ CQ Ditto 4 | 43 28 Ditto | 4 | 4} | Rivets, 2No.,| 23.9 
Ditto / | sheared. | | 
t? o. Ditto 3 | 43) 28 Ditto 2 | 44 Ditto | 25.6 | 
D, |Double-riveted, single- | 4 | 4% 23 Ditto 3 | 4) | Rivets, 4 No., | 45.5 
Ditto strapped butt, with | sheared, | | 
. planed edges | 
D, Ditto 4 | 4} 24 Ditto a| 43 Ditto 45.9 | 
E, |Treble- riveted, single-| 4/.. 2.4 Ditto } | 4} | Plate broke | 66.1 | 27.5 
Ditt f strapped butt, with | across outside) | 
cele planed edges | row of rivets, 26.7 
{| E, Ditto } Ditto 3/4} | Ditto | 624 | 26.0 
| F, |Treble- riveted, single- | 4 | Ditto } | 3 | Rivets, 6 No., | 65.1 Kor it 
( strapped butt, with | | | sheared. 
Ditto - diamond - shaped butt | | | | 
straps , A | | 
F, Ditto ee -- |_ Ditto 3/3 Ditto 
G, |Double-riveted double- | § Pan heads,| }  ; Plate broke | 67.1 ae) ae .. | Irregular 
| strapped butt with | snap points at holes. | fracture. 
Ditto - alternate rivets omit- | | | | 
ted in outside row | | bs | | | 
G, | Ditto | Ditto 3/38 | Ditto | oe xs ee on Ditto 
2 | | 
TABLE III.—ExpeRIMENTS MADE AT PEMBROKE DOCKYARD IN 1888, ON Basic BESSEMER STEEL. 
. | g | Plate. Tensile Tests. | #3 | 
i} | 3 eee nee ee eee 
Bie reg reser 1 3A 
: Gan | she | 8 ing Stressin Tons,| § ° 
= |e | du] 8o 18x | 8 |Beetinctee eae . 
r3 =a be $2 (<8 |g Bes EMARKS, 
2 \ ee: ae ac ge 2 vee = on | 
+s | 3 eo | bo | 5 er Square | ‘3 | 
es |2.| §&@ | s2 | s&s $3 Phe Inch of Areal 2g 292 | 
4 Beis re 33 | S32] 6 5 rOmuoIng before oo £ O's | 
S (6°| &= | Be BSS | S< | Rupture. esting, | Ge | am™ | 
| in. in. | sq. in. | tons tons _|per cent | 
Converter, 1 | .49 | 209 | 1.024 | 27.9 27.2 2.5 | 00 
Ditto 2 .49 2.11 1,033 . ‘ . J 
Ditto | 3 | 149 | 207 | 1014 | 99.2 28.8 28.7 | 60 | (Unpertorated plate. 
Ditto | 4 49 2.0 29.1 29.7 27.9 60 J 
Ditto | 6 .49 3.44 1,685 38.5 22.9 se 60 | ae = prahek Zin, before shaping. 
Ditto | 6 49 | 342 | 1.675 | 36.8 22.0 60 | f See Fig. 1. } 
Ditto | 7 | 49 | 8.15 | 1.648 46.9 30.4 60 | _— drilled % in., countersunk 
Ditto | 8 50 | 8.18 1,565 47.2 30.2 60 | right through plate. See Fig. 1. 
Ditto 9 50 8.22 1.61 | 44.6 27.7 se 60 | Pa punched } in. before shaping, 
Ditto | 10 | .505 | 8.21 | 1.621 | 485 | 29.9 is 60 J countersunk to Zin, See Fig. 1, 
Ditto 1 50 3.43 1,715 62.9 | 808 oe | * 
Ditto | 14 50 343 1715 | 52.4 | 80.6 ‘ | 60 | \ Holes drilled Jin. See Fig. 1. 


six unannealed samples cut from one “blow.” The 
average ultimate tensile strength was 29.9 tons per square 
inch, and the elongation in 8 in. 21.7 per cent. The tests 
of four annealed samples are also given. Table II. con- 
tains the results of tests on rive samples, made from 
the same “blow.” The majority of the experimental 
joints were made to represent fairly portions of 
the laps and butts of the bottom plating of a 
ship. In a few cases, the rivets were either 
closely pitched or otherwise disposed, so that the plate 
shout fracture before the rivets sheared. The rivets 
were of basic steel, and proved to have excellent working 
qualities, while their shearing strength was practically 
identical with that of rivets of equal size made of open- 
hearth acid steel. In the cases where the plate fractured. 
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TABLE XII.—ExpERIMENTS MADE AT PEMBROKE DockyaRD IN 1890, TO ASCERTAIN THE ErreEct OF RIVETI NG ‘ Square Inch. 
on Bastc Open-HrEArRTH STEEL. Tensile strength of plain strips is 27.6 
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3 Plate. Riveting. Rovahing om in +. 

a | | jae 

3 68 : aa -|_3 

S ke g on'eu | — 2 | 5 .| Per Square hae 

J = ZS ~ & s . 

° | 2 | Nature of Joint. s |ss igs | (eke Modeof | 5¢ bee. /2 | REMARKS, 

g 3 2 34 <2 | Fracture. | 35 | |B‘ 

S | a e | avis » | & py | ee ee i 

= | 3 Bum w ae Nature (3 | J ae | lige 

a 5 es & &e. jSus| 6 jas 2 

5 = 43/83 25s! }29] « | 3 | Of Area| Mean | &3 

(3) = om 32 BSS) \8> oO Bw bef Re- |£90 

g 2 Seite 882! | $3) 3 | Ss rehal | Ste 

=) ia Be eS get lam) & | <= |Testing. sults. |g 

in. | in. sq. in. | in. | dia. | tons | tons | tons | 
Op2n-hearth' 15 |Double - riveted, .48 | 2 1.094 |Pan heads, | 3 | .. | Plate broke | 36.4 | aie | 
single-strapped | | countersunk | | | 398 | 70 
butt. See Fig. 2. | points af | ( | 
Ditto 16 Ditto .48 | 2.28 1.004 Ditto  } Ditto | 35.5 32.4 | 
Ditto 1? Ditto .48 | 2.55 1,924 |Pan heads, | } Ditto | 35.7 29.2 | 
snap points 29.2 | 70 | 
Ditto 18 Ditto -48 | 2.55 | 1.224 Ditto 2 Ditto | 35.7 29.2 
Ditto 19 Ditto .47 3.08 | 1.448 |Pan heads, 4 Ditto | 47.1 | 
countersunk | | 393, 70 
| points | | ) e | All plates 
Ditto 20 Ditto 47 3.08 1.448 Ditto i Ditto | 46.4 32.1 punched, 
Ditto 21 Ditto 47 | 3.33 1.565 |Pan heads, | Ditto 48.7 | 81.1 butt straps 
snap points | , 31.8 70) drilled. 
Ditto 22 Ditto 47° 3.33 1.565 Ditto ae Ditto | 50.9 | 32.5 ' | 
Ditto 23 |Treble - riveted, .47 3.19 | 1.499 Ditto | } | 3 Ditto 47.8 318 
single-strapped | | | 31.8 70 | 
| butt. See Fig. 3. } ’ | | 
Ditto 24 Ditto 48 | 3.19 1.531 Ditto | } | 3h Ditto 48.7 | 31.8) } 
Ditto | 25 Ditto 47 | 3.68 173 Ditto | }| 4 Ditto | 520 | 0.1} 205 | 70 | 
Ditto 26 Ditto 465, 3.68 1.711 Ditto | 3/4 Ditto } 53.1 31.0 a | 
Ditto 27 Ditto -47 | 3.89 = 1.828 Ditto 2 | 4) Ditto | 56.5 pra 30.7 70 
Ditto | 28 | Ditto aa 3.89 | 1.828 Ditto i | 44 Ditto | 55.8 | 30.5 
TABLE XIII.—ExXPERIMENTS MADE AT PEMBROKE DockyYARD IN 1891, ON Basic OPpEN-HxEaRTH STEEL. 
; = | | 
ee Plate. Tensile Tests. eu 

at a | 

mee oe per ) a 

= | S os | $e & Breaking Stress in Tons. | & S 

D ve | hes ! | o - 

a lai} Bz <3 |: —————_ fa REMARKS. 

2 |81/ 8. Se ise | €. | g | #8 

a | & 22 oF =o Ea | actual |PerSauare; 2 ee | 

) i §& a3 $s 254 Ho |p aad Inch of Area ee aS | 

a % 23 SS | 63s eo waar ates before 25 go | 

2 | R Sea te | 834! 4 Rupture. | most ba om 

a a /|& BM | a a | esting. | gj & 

| in. in. | sq. in. | tons tons per cent, | 
Open-hearth | 1 47 2.25 | 1057, 29.0 27.4 27.5 66 
Ditto | 2 47 ae | wr : : . 66 | 
Ditto 3 | (48 | 22 | 1075) A. | 29.7 27.6 25.0 @6 | ¢ Unpestorated plate. 
Ditto 4 48 | 2.22 | 1.066 A. 29.5 27.6 23.7 66 
Ditto 5 47 3.40 1.598 | 39.1 24.4 3 66 | — punched jin. before 
Ditto 6 47 3.40 1.598 | 39.7 249 66 |f shaping. See Fig. 1. 
Ditto 7 47 3.40 1.598 | 39.2 24.5 66 |} Holes punched 3 in. after 
Ditto 8 47 3.40 1.598 | | 88.2 23.9 66 |) poe. ay “7 i. . 

: | oles drilled 3 in. & counter- 
Ditto 10 AT | 807) 1443). | ALT 28.9 66 i4 caktaeak wane et 
Ditto | 1 47 3.14 1.476 40.8 27.7 66 | 7 Holes punched } in. & coun- 
Ditto 12 44 3.18 1.463 40.8 27.9 6 | } tersunk tojin. See Fig. 1. 
Ditto 13 46 3.37 1.550 43.5 28.1 66 | . Holes drilled 3 in. See 
Ditto 14 47 3.37 | 1.584 44.0 27.8 66 {5 Fig. 1. 
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TABLE X1V.—ExXperimMENts MADE AT PEMBROKE DockyYaRD IN 1891, TO ASCERTAIN THE Errect or RIVETING 




















on Basic OrEN-HEARTH STEEL. 




















& Plate Riveting. Break ogy cas 
3 8 Isher omaha 
& > 8 | en g be 3S 1831 modeot | & Per Square 
om . 2 S| Bs . 
= = Nature of Joint. | 2 22 | ag | 5 F span 3 Es Inch. 
S a o| SS looee he ee | 
= 2a 2 9 (g5 .| Nature. (8 ./ 3 m= 
= g a5 Ss is so 3 Be 3% of Area | Mean 
B = 28 S38 \Ssz igz/ 38 3% | before | Re- 
a A a Be ja lan") & <'~ |Testing.| sults. 
in. | in. jsq. in. _| in. | dia. ons | tons | tons 
Cpen-hearth| 15 |Double - riveted, | .46 | 2.30 | 1.058 |Pan heads, | 3 .. | Plate broke. | 31.7 | 30.0 ‘| 
single strapped | countersunk) | i Leos 
butt. See Fig. 2 | | points | | J ; 
Ditto 16 Ditto 47 | 2.30 | 1.081 Ditto | To Ditto 33.5 31.0 
Ditto 17 Ditto 47 | 2.56 | 1.203 |Pan heads, | j | fe Ditto 39.3 | 32.6 
| | snap points | > 82.5 
Ditto 18 Ditto 46 2.56 | 1.178 Ditto 2 ne Ditto 38.2 32.4 | 
Ditto 19 Ditto -46 3.12 | 1.435 |Pan heads, | % Ditto 42.0 | 29.2 | 
| countersunk’ | | Logg 
j points | } ‘ 
Ditto 20 Ditto 47 3.12 | 1.466 Ditto Slice Ditto 41.1 28.0 | 
Ditto | 21 Ditto 47 | 3.38 | 1.589|Pan heads, | 3 | .. Ditto 46.9| 29.5 | 
| snap points | | (28.8 
Ditto | 22 Ditto -47 | 3.38 | 1.589 Ditto | 7/.. Ditto 44.9 | 28.2 | 
Ditto | 23 |Treble - riveted, |.46| 324 | 1.490 Ditto | 3/3} Ditto 48.2 | 32.3 
single-strapped 31.1 
butt. See Fig. 3 | Tt ges 
Ditto 24 Ditto -47 | 3.24 | 1.523 Ditto } | 3h Ditto 45.8 30.0 
Ditto | 25 Ditto 46 | 3.67 | 1.688} Ditto | } | 4 Ditto 52.0) 30.8 | gr 9 
Ditto 26 Ditto 46 | 3.67 1.688 Ditto 3|\4 Ditto 62.7 31.2 |)" ° 
Ditto 27 Ditto 47 | 4.08 | 1.918 Ditto i | 44 Ditto 54.5 28.4 |) 29.1 
Litto 28 Ditto 47 4.08 1.918 Ditto i | 44 Ditto 57.1 8 if" 
' ; \ | 


and working well, and the tests of riveted samples are 
entirely successful. 

These later tests of material, supplied from different 
parts of the country, and by different makers, afford con- 
clusive evidence that the basic process, applied by com- 
 segrom makers to the production of open-hearth steel, may 

trusted to give us results no less satisfactory than those 
obtained with acid open-hearth steel. 

The method of averages is, of course, open to question, 
as has been remarked above, but the following short | 
summary is interesting. 
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With open-hearth acid steel of standard quality, a large 


Tensile strength of plain strips 
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| series of experiments has given the following results : 


Tneh, 
2 


22.1 


sunching of nearly 22 per cent. 
basic steel shown in Tables XIIT. 





And that of strips of the dimensions and 
character named above ... ie + ‘ 
Showing a loss due to punching of about 11 per eent. 


The material of higher tensile strength, shown in 
Tables XI. and XII., 
Tons Yaw 
Square Inch. 
3 


Has a normal strength of ... aia ice, ae 
The loss due to punching is only about 2 tons pe 
square inch, or less than 7 per cent. 


With the milder qualities of basic steel there is prac- 
tically no loss in punching, but these qualities are not so 
suitable for our requirements as the other two. 

Turning to riveting, and without going into details, 
it may be said that, with the prs open-hearth acid 
plates, there is no loss in ultimate tensile strength per 
square inch of sectional area when rivets and countersunk 
points are used ; and for practical purposes, the same 
thing is true with basic open-hearth steel. In fact some 
of the tables show a gain in the riveted samples as 
compared with the unperforated strips. 

ith snap-pointed rivets, acid open-hearth steel loses 
about 12 to 13 per cent. as compared with unperforated 
samples. For similar tests of open-hearth basic steel 
there are in many instances no losses whatever. On the 
whole the basic specimens compared exceedingly well in 
all respects with those made by the acid process. 

The shearing tests of the rivets made by the basic pro- 
cess are practically identical with those of rivets made by 
the acid process. 


q 


Tons. 
The single shear of a e. rivet with 
countersunk point is, for the acid steel 11.6 
And for the average of the basic steel ... 11.5 
The double shear of a }-in. rivet is with 
acid steel about ... av rd 21.2 
And with basic steel about 21.3 


With these results before them, the Admiralty decided 
to admit basic steel made in the open-hearth on practi- 
cally the same terms, as regards shipwork, as those on 
which acid open-hearth steel has been admitted. The 
step has not been taken without the fullest investigation. 
In fact much more has been done in the way of prelimi- 
nary testing of basic steel than was done with acid steel. 
The new process will, no doubt, have to be carefully 
watched, in order that uniformly good results may be 
obtained. 

It may be said that the tests, of which an account has 
been given in this paper, while satisfactory, were made 
on material much of which was specially manufactured 
for the purpose. 

This is perfectly true ; but, on the other hand, if such 
satisfactory results can be obtained in sample orders, it is 
clearly only a question of management and precaution if 
similar results are to be obtained on a large scale. 

Should the manufacturers of basic steel in the open- 
hearth succeed in obtaining a share of the Admiralty 
orders for shipbuilding purposes, it will be necessary 
for them to use every effort to secure, in the material 
supplied, qualities equal to those which have been proved 
to exist in the experimental samples. 

Close watch will be kept upon the working of the 
material in the shipyards, and the Admiralty system 
provides for frequently making what are termed ‘‘ casual 
tests” of the material in the dockyards, supplementing 
those made at the works of the manufacturers by the 
resident overseers, 

In short, as users as well as buyers, the Admiralty can 
with safety enter upon the use of a material which has 
satisfactorily passed all preliminary tests, being assured 
that, should any deterioration in oor occur in the 
supplies as compared with the samples, the facts will be 
immediately ascertainable. 

It will be noted that this paper has dealt exclusively 
with basic steel for shipbuilding purposes. It is our 
practice to gain experience of a new material for ship- 
work before considering its adoption for boilermaking. 
This was done when acid mild steel was introduced, and 
the same course is still being followed. For boiler tubes, 
however, basic open-hearth steel is already admitted by 
the Admiralty. 





EXPERIMENTS ON THE ELIMINATION 
OF SULPHUR FROM IRON.* 

By Dr. Epwin J. Batt and Mr. Arruur WINGHAM. 

THE experimental removal of sulphur from pig iron is 
not attended with that prospect of impossibility which 
for so long has been attached to it. The difficulties are 
practical ones, for in the laboratory the sulphur can with 
ease be completely removed. Practical methods are now 
being cothidbed, and as any information on the subject 
is of interest, we place before the Institute the results of 
some experiments which were made about four years ago, 
and which led in 1888 to an application for patent rights. 
Probably the nature of the investigation is already 
familiar to some of the members of the Institute. A few 
experiments were carried out at the Brymbo Works at 
the suggestion of Mr, Gilchrist, with a view to combine 
desul ireleion with the Darby recarburisation process, 
but they were not satisfactory, and the subject was not 
omnia 4 All the rest of the experiments were made at 
the Royal School of Mines in the laboratory of Professor 
Roberts-Austen, to whom we are much indebted for the 
valuable assistance he afforded us throughout the progress 
of the investigation. 








* Paper read before the Iron and Steel Institute. 
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In the laboratory, after trying various unsuccessful 
means to reduce the sulphur, it was found that potassium 
cyanide placed on the suface of molten cast iron almost 
completely removed the sulphur. The following results 
fully demonstrated this fact : 














| 
Experi- Potassium 
saat, | Metal. | Cyanide. Sulphur per Cent, 
grains grains before after 
1 2000 Large excess 0.72 0.007 
2 2000 1000 0.46 trace 
3 6000 500 0.46 ” 





Owing to the extreme volatility of the cyanide, it was 
not found possible to reduce the quantity required to 
within practicable limits, and efforts were therefore 
made to find some flux which would retain, when molten, a 
quantity of cyanide sufficient to effect the desulphurisa- 
tron. Sodium carbonate, lime, and blast furnace slag 
were in turntried. It was found that the desulphurising 
action was greater when the flux consisted mainly of 
sodium carbonate than when a less basic lime slag was 
used ; and, further, that in the latter case the diminution 
in the percentage of sulphur varied directly with the 
amount of added cyanide. This will be seen from the 
following results : 

















o * 
4 we . | 5 | 
F Es gl ge | 
& 1 ™3 ef | 23 Sulphur per 
3} 3 | 53 % & Cent. 
Es s 3 g FA 34 | 2 5, 
‘ e Ss | | 
Fe A mF 4 7) | nz? 

grains grains grains | grains | grains | before after 
4 | 2000 500 | 50 - | 100 0.72 0.54 
6 | 2000 500 | 75 300 0.72 0.36 
6 | 2000, (350 | 50 | 500 | 0.72 | 0.25 

| glass) | | 

7 2000; .. | 150 500 | 600 0.46 | 0.08 
8 | 2000| .. | a 200 ; 100 0.46 | 0.06 





These last experiments showed the superiority of the 
soda flux, and they also showed that the addition of 
cyanide in large excess was useless, probably owing to the 
waste due to its extreme volatility. 

These results led to the following experiments made 
with a view to ascertain what would the action of 
sodium carbonate alone, no cyanide being added : 


| Sodium Car- 











Ex peri- : 
ment. | Metal. | bonate. Sulphur per Cent. 
| grains | grains before after 
9 | 6000 100 Lil | (0.52 
10 | 6000 200 Ge beg 
il 4000 400 Ta 1) Spay 
400 fs | 0.15 


12 4000 

In order to ascertain whether repeated treatment with 

sodium carbonate would further reduce the percentage of 

sulphur the metals from experiments 10, 11, and 12 were 

separately remelted with fresh quantities of carbonate. 
The following were the results obtained : 














* 1 | . 
oe PP Metal. | ——— Sulphur per Cent. 
grains | grains. before | after 
13 | 2230 100 | 0.19 | 0.15 
14 | 8100 | 400 017 | |. 018 
15 3500 | 350 0.15 | 0.16 
' 


There was practically no diminution. Apparently 
sodium carbonate alone would not completely remove the 
sulphur. When, however, a mixture of it with potassium 
cyanide was used the results were much more satisfactory, 
as the following show: 











Experi- Sodium Potassium 

Set. Metal. Carbonate. Cyanide. Sulphur per Cent. 

grains grains | grains before | after 

8 2000 200 100 =| «=—(0.46 | (0,06 

16 2000 100 100 { 046 | 0.06 

Ferro- | | 
| cyanide | 
17 4000 100 100 |} 0.18 | 0.07 


| 


Ferrocyanide, which on beating yields cyanide, was 
used in some cases as offering a more convenient salt. It 
was evident from these results that the cyanide greatly 
assisted the action of the carbonate. The same beneficial 
effect was noticed in other experiments in which caustic 
soda was used, and which gave the following results : 





l | | 
exneri- } lya- | Ferro- | 
Experi Metal. Carbe- Caustic, Cya- | Ferro- | Sulphur per 


ment. nide, cyanide. Cent. 











grains grains grains | grains | grains | before | after 
| 8000 | ae | 0 ee 


18 0.21 0.05 
19 7000 100 | 100 ss 2 | 0.19 | 0.05 
0.02 


20 | 6000 100 | 100 oe: ce. ens 


The reduced quantity of cyanide, in the experiments in 
which caustic soda was used, led us to believe that it 
might possibly be dispensed with altogether. The experi- 
ments set forth in the next column with caustic soda 
alone were therefore tried. : 

In each of the twenty-four experiments the alkaline 
slag was allowed to act for about twenty minutes. A 
comparison of the figures of experiments 21 and 22 shows 
the facility with which the sulphur is removed when 
present in large quantity, since the same treatment re- 











duces such varying amounts of sulphur to the same 
figure. No. 23 wasan experiment tried on aslightly enlarged 
scale, and showed that the same proportion in larger 
bulk acted equally satisfactorily. Experiment 24 was an 
important one, as it showed that caustic soda by itself 
would, under certain conditions act successfully. Pre- 
viously it had appeared that the cyanogen had some direct 





| 





Experi- Metal. Caustic Soda.| Sulphur per Cent. 
ment, | | 

grains grains before | after 

21 6,000 300 | 0.52 0.26 

22 6,000 300 | 1.11 | 0.26 

23 | 40,000 2000 | 0.72 } 0.12 


24 | 2,870 300 0.15 | 0.02 





action in removing the sulphur, but this indicated that 
the real agency at work was metallic sodium formed in 
sttu by the reductiou of the soda by the carbon and iron. 
This was proved by an experiment in which metallic 
sodium was introduced into the bath in the form of an 
alloy with lead. The following result was obtained : 








Experiment. Metal. | Sodium. | Sulphur per Cent. 
grains, grains. | before | after 
25 | 4500 | 20 | 018 | Nil. 


| 


The foregoing results are selected from a much larger 
number. On comparing them it is most noticeable how 
frequently the sulphur is reduced to about 0.15 per cent. 
The repeated appearance of this figure is of interest, and 
would appear to indicate that this small quantity 
of residual sulphur is in a different state of combi- 
nation to the remainder. It is very remarkable that, 
while the bulk of the sulphur in a rich sample 
is readily extracted by alkali alone, this last 0.1 
per cent. is not eliminated except under special con- 
ditions. It would seem from these experiments that it 
is then necessary to bring more powerful reducing agents 
into play, so as to eliminate any oxidising agents which 
might be present. Inthelaboratory potassium cyanide was 
ym , and this, either by its great reducing powers 
or by its facilitating the formation of metallic sodium or 
potassium, enabled the operation to be completed at com- 
paratively low temperatures. At higher ones this salt 
would not be used at its best, on account of its volatility 
—a factor decidedly against its practical utilisation. In- 
deed, it would most likely not wanted at all, as the 
alkali apparently becomes more active as the temperature 
increases. 

Basic lime slag with soda present would not act in the 
laboratory, probably because the temperature was too low. 
At the high temperature of practical working it is pro- 
bable that such a slag might me active in removing 
sulphur, provided, of course, that the condition as to the 
avoidance of oxidising influences was observed. A basic 
lime slag per se, under these conditions, might act alone, 
and we have evidence that magnesium-yielding fluxes can 
so act, although it is to some extent doubtful, as it would 
appear that it is not only necessary that all chances of 
external oxidation should be avoided, but also that any 
dissolved oxides of iron should be reduced. It may be 
considered that in molten cast iron there is little likeli- 
hood of there being any dissolved oxide present with 3 or 
4 per cent. of carbon, but this is no more difficult of com- 
prehension than the known existence of a small amount 
of carbon in blown metal wherein the quantity of dis- 
solved oxide is large. Such a trace of oxide might easily 
exist, and might indirectly be the origin of the reluctant 
0.1 percent. of sulphur. At any rate, it would probably 
be ioond necessary to incorporate with the basic lime 
slag a certain quantity of soda. 

Again, the tenacity of the supposed trace of oxide 
might render this sulphur proof even against this attack, 
and necessitate the employment of a still more powerful 
reducing agent. The only practical agent which sug- 
gested itself was, of course, spiegel or ferro-manganese. 
Acting upon this idea an experiment was performed, in 
which the cast iron was treated to the action of carbonate 
of soda before and after the addition of a small quantit 
of ferro-manganese. The experiment was _ successful, 
the sulphur being reduced by sodium carbonate alone 
from 0.58 to 0.14 per cent. (the same curious figure), and 
by carbonate in conjunction with manganese, added in 
the form of a rich ferro, from the above 0.14 to 0.06 per 
cent, 

In the face of this experiment it naturally interested us 
to learn that a practical process was being successfull 
worked out for removing the sulphur by the use of ric 
manganese slags. In the process at the Hoerde Works 
we believe from Massenez’s paper,* and from more recent 
publications on this subject, the theory is that the sulphur 
is taken out by the manganese itself, and analyses "3 the 
various slags have been given. It is to be regretted that 
there is not more information on this point. It would be 
interesting to know whether so much of the sulphur is 
combined with the manganese in these richly mangani- 
ferous slags, as has been stated to be the case, and whether 
it is really the manganese which removes it from the iron, 
since cases are known of iron containing 2 or 3 per cent. 
of both manganese and sulphur. Some exception may, 
perhaps, be taken to the statement made by Mr. Massenez 
In respect to ‘‘an inappreciable portion of the sulphur of 
the slag being oxidi to sulphurous acid by access of 
air, 


The experiments now described were shown to a few 
iron manufacturers, but none could see any probability 
of them leading to a practical issue. It is well known 


* Journal of the Iron and Steel Institute, 1891, No. IL. 
page 76, 


that, if it is desired to keep the sulphur low, an excess of 
lime and extra fuel must be used in the blast furnace, 
working hot. Such working gives, of course, a more 
basic slag, and renders the furnace conditions more re- 
ducing than they were before ; but even then, substances 
which can exert an oxidising power are present, and the 
reduction is not perfect. In fact it is difficult to see how 
the conditions in the blast furnace could be made abso- 
lutely reducing. 

The conditions necessary for the complete removal of 
sulphur are never obtained in the production of pig iron, 
nor in any of the furnaces used for its conversion into 
steel. It has long been known that when manganese 
is added to the bath of metal after the blow, it either 
partly removes or masks the sulphur. Now, whether 
this part removal is by the action of the manganese 
direct, or whether it is due to the manganese producing 
complete deoxidation and allowing the slag to act, it is 
ditticult to decide. At any rate, it is the first time in its 
manufacture that the metal is in the necessary condition 
for desulphurisation, free, that is, from oxidised com- 
pounds, and immediately the sulphur begins to come out. 

It is not, perhaps, a matter of “re gee that the practical 
experiments at seat to which reference has been 
made, were unsatisfactory, since in the Darby process the 
surroundings are hardly those which are wanted. _Even 
in these experiments, however, with the short period of 
contact with the salts, there are signs of a diminution in 
the sulphur; but then the idea was to combine the two 
objects, desulphurisation and recarburisation, in the one 
operation. As unsatisfactory experiments are often of 
interest and instructive, the results, &c., are given in the 
form of the following report on the subject as received 
from Mr. Gilchrist, whose cordial assistance it is our 
pleasure to acknowledge : 


** Experiments made at the Works of the Brymbo Steel 

Company for the Removal of Sulphur from Pig Iron. 

‘In each experiment 4 cwt. of pig iron from Dowlais 
was used. It was melted in a small cupola, and run 
direct through a filter about 1 ft. 6in. in diameter by 
3 ft. high, having a fireclay plate in the bottom about 
8 in. in diameter, containing five holes of 4 in. diameter. 

‘*Tn this filter the charcoal, coke, &c., was placed about 
1 ft. deep, or thereabouts. The metal ran through into a 
ladle underneath, from which it was subsequently cast 
into pigs. 

‘* Kxperiment No. 1.—Ran 4 ewt. of 0.35 Dowlais pig 
through filter in which 20]b. of lumps of carbonate of 
soda, mixed with its own volume of coke, was placed. 
Part of metal skulled in filter. 

Per cent. 
Sulphur in metal running from cupola _— 0.277 
a » after passing through 
filter ‘ «+ «=| 2B 


** Experiment No. 2.—Ran 4 cwt. of 0.35 Dowlais pig 
through filter in which coke was placed, which had pre- 
viously had run over it 10 lb. of melted ferrocyanide. 
There was immense volatilisation, and some of the metal 
skulled. 

Per cent. 
Sulphur in metal running from cupola 0.175 
és » after passing through 

filter és _ net ea 0.192 


“* Experiment No. 3.—Ran 4 cwt. of 0.35 Dowlais pi 
through filter in which was placed a mixture of coke an 
16. 1b. of lump carbonate of soda. The coke had _pre- 
viously had run over it 41b. of melted ferrocyanide. Some 
skull in filter. 
Per cent. 
Sulphur in metal running fromcupola 0.226 
. - after passing through 
filter oes aes am st 0.175 


‘Tt may be mentioned in conclusion that the cupola 
metal was much hotter than blast furnace metal would 
be, but in each case the cooling action of the alkaline 
salts caused it to skull, although the filter had previously 
been well heated. Ferrocyanide, when fused to drive off 
the three equivalents of water, is a highly deliquescent 
salt, which would in practice cause much trouble. 

** June 26, 1889.” 


We trust that the publication of these results of our 
experiments may be useful in throwing some light on 
this important subject, since the practical removal of 
sulphur, which has until recently been classified amongst 
the impossibilities, is stated to be at last accomplished, 
although by a different means to that which we have 
pointed out. Of course the above figures relating to the 
amounts of materials used must not be scrutinised too 
closely as to their practicability, as the experiments were 
on a small scale, and the waste was necessarily excessive. 
The results show that under certain conditions any 
amount of sulphur can be readily and almost completely 
removed from pig iron. Those conditions are the contact 
of the molten metal with an alkaline or basic slag, and 
the necessity of having the metal and the surroundings 
in a perfect state of deoxidisation—a basic process in 
direct contrast to the basic phosphorus process. Indeed, 
it would not be beyond the bounds of possibility to find 
that, if the conditions of the basic-lined converter were 
suddenly transformed from highly oxidising to thoroughly 
reducing ones, the sulphur would be removed and not the 
phosphorus. pi ’ : 

Thesulphur waseliminated apparently by metallicsodium 
with the formation of sodium sulphide, part of which vola- 
tilised while part remained in the slag. Since the sodium 
or potassium is produced in situ it is obvious that the sul- 

hur will be more easily removed from pig iron, which 
mi its production, than from blown metal or steel. 
In fact, our opinion is that it will always be found easier 
to eliminate sulphur from cast iron than from steel, 
whatever happens to be the means employed. 
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STEAM ENGINES AND BOILERS. 

1134. J.H. Rosenthal, London. Sectional Steam 
Generators. (8d. 3 Figs.) January 20, 1892.—This invention 
has for its object the provision of means for intercepting and 
removing impurities from the water in the inclined tubes, and for 
providing for the scouring or sludging of individual rows in order 
to prevent incrustation. The lower tubes A, instead of extending 
from the front to the rear headers, are divided in their length and 








SHAG gg 


a drum D is interposed behind one of the flame bridges. These 
tubes at A' extend from the rear headers to the drum, to which 
they are attached by expanding, and at A2 from the front headers 
to the front end of thedrum. The drum D constitutes an inter- 
ceptor for such impurities as do not fall into the mud drum C, but 
are carried along with the water circulating in these tubes, the 
impurities being deposited as sludge in the bottom of the drum D. 
(Accepted April 27, 1892). 


10,409. J. E. Grenty, Eccles, Lancaster. Steam 
Boilers. (8d. 6 Figs.) June 19, 1891.—Thisinvention consists 
in the employment either of single tubes arranged so that the 
flame from the furnace passing from the under side round the rear 
ends of tubes is conducted along their upper sides, or of a series 
of double tubes arranged so as to encircle the furnace, and the 
object is to prevent the production of smoke to secure an efficient 
use of the radiated heat from the fuel while in combustion. The 
series of double tubes b have one of their ends closed and the 
other open, the latter being attached to and terminating in a 
steam and water box e, while the former extend into the combus- 
tion chamber f. The tubes are attached to the steam and water 
box by carrying the open ends through it and fastening them toa 


! 





plate, thereby obtaining additional security and support without 
affecting the circulation. Beneath the firebars are a number 
of tubes Ah, the front ends of which are connected to the water 
box and the rear ends to a mud drum placed at the back end 
of the boiler. The upper part of the box e is connected to a 
steam and waterdrum / placed above a series of inclined tubes m 
which form the boiler by headers p to which the front ends of the 
inclined tubes are attached. The circulation is, by this arrange- 
ment, carried from the rear end of the boiler, along the tubes h, 
into tubes g, from thence into the closed ends of tubes b, return- 
ing along the space formed between the inner and outer tubes, 
into the steam and water box e, and through the headers p into 
the steam and water drum /. (Accepted April 27, 1892). 


5349. A. M‘Arthur, Greenock, Renfrew. Steam 





Boiler and other Furnaces. (8d. 2 Figs.] March 18, 
1892.—In this invention the fuel is introduced by the stoker into 





the outer end of a kind of retort made of firebrick, and projecting 
from the outer end of the furnace; the inner end of the retort 
being open to the furnace above the grate level and the fuel 
ingf rom it on to a set of firebars, the front ends of which are 
inclined downwards for cleaning purposes. Fixed against the 
end of the furnace is a kind of retort R of firebrick which has 
adapted to its outer end a casting C forming the a of the 
stoker, and has the bottom of its inner end supported on a cast- 
ing D having bolted to it tie-rods E which secure the casting C 
at its lower part, other tie-rods H securing the upper part, and 
the rods E, H and casting C together holding the retort in posi- 
tion. In the casting C slides a pusher acted on by a rod and 
spring jointed to a lever on a rocking shaft carried by brackets 
fixed to the casting and to the hopper J. For the partial com- 
bustion of the fuel in the retort, air under pressure is sup- 
lied by a pipe V fitting with a —— valve to a cavity in the 
lower part of the casting C and finds its way into the retort 
through passages. The firebars G, when in their normal position, 
have a downward inclination towards the inner end of the furnace 
e, and being fixed together transversely can be rocked on the 
shaft 3 so as to lower their front ends. (Accepted April 27, 1892). 


4632. J. Taylor, Masborough, Yorks. Low-Water 
Alarm for Boilers. (8d. 3 Figs.) March 9, 1892.—This 
invention relates to the construction of low-water alarms for 
boilers, the object being to permit the ordinary movement of the 
float without sounding the alarm, and to provide ready means for 
testing the efficiency of theapparatus. To the lower part of the 
bracket is secured a double arm C of cast iron, extending for- 
ward, and forming the support and fulcrum for the lever D which 
carries the float F, with its rod, and at the outer end the balance 
weight W. The testing rod G is attached loosely to the end of 
the wrought-iron testing lever L, passing through the front of 
boiler, and through a stuffing-box H on the outside, and provided 
with a handle by which it can be pulled out at any time. Upon 
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the bracket, over the back end of the lever D, is a valve V by 
which steam is permitted to pass to the alarm J, and which is 
carried by a vertically moving frame raised by the end of the 
lever D when the float sinks low enough. This movable frame can 
slide vertically on an adjustable guide pin R, valve pin V, and toe- 
piece N whichis screwed upon a short fixed pipe communicating 
with the whistle J. When the testing-rod is pushed in, the upper 
part of the lever L does not interfere with the ordinary action of 
the float ; when the water level is too low, the back end of lever 
D comes in contact with the end of the guide pin R, raises the 
valve and causes the alarm to sound. When the test-rod is drawn 
out the end of lever L depresses the float and opens the valve. 
(Accepted April 27, 1892). 


GUNS, &c. 

6743. W.S. Freeman, Otford, Kent. Signal Alarm 
Guns. [8d. 4 Figs.) April 20, 1891. —This invention has for its 
object the construction of a signal alarm apparatus. One form 
consists of a plain metal tube of such a size that a central fire 
cartridge ¢e is just a ores fit therein, the bottom of the tube 
being stopped with asolid screwed metal plug having on its centre 
a fixed strikerg projecting about /, in, above the breech plug inside 
the guide barrel a, the metal plug being fixed to a metal base i to 
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give stability to stand upon the ground. Holes h are drilled 
through the guide barrel immediately in a line with the top of 
the breech plug, to allow air to escape when the cartridge is fall- 
ing, so as not to retard its d t and quent force with 
which it would strike the firing pin when it reaches the bottom. 
At a distance from the top of the barrel is a hole to take the 
trigger pin, which supports the cartridge. On the withdrawal of 
the trigger pin the cartridge falls to the bottom of the guide barrel 
and isfired. (Accepted April 27, 1892). 


9503. H. T. Ashton, Woolwich. Percussion 
Fuses. (8d. 1 Fig.] June 4, 1891.—This invention re- 
lates to percussion fuses in which a pellet, on the pro- 
jectile being arrested, moves forward and strikes a needle; 
the object being to prevent accidental or premature firing. 








The pellet P is fitted to slide freely within the body of 
the fuse F but is prevented from moving forward towards the 
needles N by a pin having its upper portion screw-threaded and 
its lower portion square and fitting in a square hole to prevent it 
from turning. On the upper part is fitted a dovetailed nut to 
which is attached one end of a ribbon 7 of lead coiled several 
times round the nut and having its other end attached to the 
body of the fuse. When the projectile rotates on being fired from 





arifled gun, the centrifugal force causes the ribbon to uncoil 
itself, turning the nut; the pin a b is thus screwed forward, 
leaving the pellet free to advance against the needles when the 
projectile is stopped. When the projectile rotates a piece is 
turned until its more prominent segment is stopped against the 
end of longer pillar, in which position the notches between the 
parts coincide with the pillars. (Accepted April 20, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


5393. A. Steenaerts, Aix-la-Chapelle, Germany. 

uk Drills. (8d. 5 Figs.) March 18, 1802—This =. 
vention relates to means for producing or regulating the 
feed motion of the drill, and for reversing the drill spindle. 
The screw spindle @ carrying the drill passes through a 
screw nut b, which is immovable longitudinally, being secured 
in a case c, by means of two covers d. A pair of fric- 
tion clutches g, g inserted in the case c, surround the cylin- 
drical nut 6 almost completely, and are prevented from re- 
volving together with the nut. A plate of india-rubber is inserted 
between the inner wall of the case and the lower friction clutch 
g', while the upper friction clutch g is subjected to the pressure 
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of a powerful fiat spring ¢ by which the cheek g is forced against 
the nut 0, and this is driven against the friction clutch g', owing 
to the fact that the spindle @ which it incloses has a certain 
amount of play in the covers d. The pressure originating in 
the nut d is transmitted to one of the covers, and friction is in this 
way produced between them. The exclusion of dirt is facilitated 
by rings, the corners between which and the rectangular walls of 
their recesses may be employed to retain grease, so that sufficient 
lubricating material is available for a considerable length of time, 
and on the other hand complete protection from dust is afforded 
brag moving parts contained in the case. (Accepted April 27, 


10,745. T. Wilson, Rochdale, Lancaster. Variable 
Band Pulley. (8d. 3 Figs.) June 24, 1891.—This invention 
relates to the construction of a band pulley intended to replace 
the cone pulleys employed to produce variable speed in shifting 
intermediate and roving frames used in the preparation of cotton, 
&c. The pulley is made in two parts a and b, one of which, a, is 
keyed fast upon the axle c, and the other, b, so mounted as to be 
capable of sliding thereon. Each half of the pulley is made with 
alternate projections d and recesses ¢, so that they interlock and 
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can be forced more or less into each other. The result of this 
method of construction is that when the movable half b of the 
band paw is placed with its projections only a slight distance 
into the recesses of the fixed portion a the point where the two 
cones cut each other forms the bottom of the Y groove in which 
the band f works, and the pulley is then at its smallest diameter, 
but as the movable half b of the — is forced further home the 
diameter of the groove of the pulley is proportionately increased 
= a and thus a variable speed obtain (Accepted April 27, 









RAILWAY APPLIANCES. 


7386. L. Roberts, Tong, Bradford. Brake 
Mechanism of Vehicles Mounted on Bogie Wheels. 
(8d. 2 Figs.] April 29, 1891.—This invention relates to mechanism 
in which the brake is arranged in connection with the draw-bar ; 
its object being to enable this brake to be applied to vehicles 
mounted on bogies. The circular discs B are mounted on and 
connected to each pair of levers g', the tops of which pass through 
slots and are secured between the lugs ¢ formed on B by means 





of pins i. The circular pieces B are each made with an elongated 
central opening through which the bogie seats D for supporting 
the car pass. The draw-bar E, which is continuous from one 
bogie to the other, is made with two circular openings F, fitting 
the peripheries of and mounted upon the circular pieces B; 
these circular pieces being provided with flanges on which the 
links rest and the projecting heads of the bolts ge through 
B, keeping them in that position. (Accepted April 27, 1892). 
4180. O. Umlauf, Merseburgerstr, Germany. Rail 
Joint. [8d. 5 Figs.) March 3, 1892.—This invention relates 
to a joint for Vignoles rails to relieve the butt ends from the 
pressure of the wheels, and thereby to obviate the bumping of 
the treads of wheels passing over them, even at very high speed, 
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On the outer side of the end portion of the rails is a fishplate H, 
extended upwardly to form a running head é arranged longitudi- 
nally close up against the rails 8, where the joint occurs, and pro- 
jecting beyond the top edge of the rails to an extent correspond- 
ing to the conicity of the treads of thewheels. The running head 
of the fishplate slopes downward from the highest edge k towards 
the rails, and also at both ends towards the sleepers, at each side 
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of the joint, so that the end points 7 and m of the fishplate are 
lower than the highest edge, and also than the top edge of the 
rail. By this construction all vertical motion of the ends of the 
rails ig obviated, and as the fishplate bears at both ends 
against spikes and engages underneath the rail foot, the fasten- 
ing of the permanent way is rendered still more intimate and 
offers a resistance to the creeping of the sleepers. (Accepted 
April 27, 1892). 

7270. T. Klein, London. Brake ae for 
Railway Vehicles. (8d. 7 Figs.) April 27, 1891.—This 
invention has reference to brake apparatus, n which the brake- 
blocks are moved into the ‘‘ on” or “‘ off” positions by one of two 
hand levers arranged at the respective sides of the vehicle, and 
each capable of moving in a vertical plane ; and the object is to 
enable the brake to be applied or released by an operator work- 
ing the two levers from either side of the vehicle. e transverse 
rock shaft 1 is provided at each end with a hand lever 2 and 
transmits motion to brake-blocks 3. The two hand levers 
are connected by a transverse rod 6, and each lever is provided 
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with a projection. At each side of the vehicle is a holding 
device consisting of a rack carried by a fixed strap, and adapted 
to hold the —— on the corresponding hand lever, when 
the latter has been moved into position to apply the brake. When 
either of the levers is moved laterally to engage or disengage its 
projection from the corresponding holding device, the hand lever 
at the opposite side of the vehicle will be simultaneously disen- 
gaged from or engaged with its holding device, and when the 
hand levers are disengaged, the brake apparatus can be moved 
into “ay ‘*on” or “ off” position as required. (Accepted April 27, 
1892). 

7015. A. G, Evans, London. Railway Signalling 
Apparatus. [8d. 6 Figs.) April 23, 1891.—This invention 
relates to working switch joints, as cross-over roads or sidings, 
in conjunction with the disc signals relating to the switch joints. 
Connected to the left-hand tail is a down right rod a joined toa 
motion plate b. In order to give authority for a shunt back from 
the main to the siding, or main line cross-over road, the operat- 
ing lever is moved from the middle position backward or for- 
ward as the case may be, and a motion given on the downright 
rod a, in which the ¥Y slot is provided to the extent of forcing the 
stud orroller c attached to the horizontal rod, along a diagonal 
slot until it comes into the straight part b' of the same, and 








the points are thereby operated ; the same action also operating 
the signal for that direction, and looking the points on the main 
line. In order that a movement may take place from the sidin, 
to the main line, when the lever is placed normal, it is move 
from the middle position forward, an ne ee movement is given 
to the downright rod and the motion plate, and a similar action 
takes place of the horizontal rod travelling along the second 
diagonal slot forming the Y until the roller or stud is working 
on the straight part. By this action the points are again worked 
and the signal given for the movement to take place from the 
siding to the main line, the siding points being also locked by 
means of a blade and detecting disc in connection with the pro- 
jection k from the stretcher bar. (Accepted April 27, 1892). 


9599. F. R. von Mertens, Dervent, Bosnia. Driv- 
Mechanism for the Driving Axles of Locomo- 
tives Mounted on Turning Frames. (8d. 3 Figs.) June 
6, 1891.—This invention consists in arranging on a crankshaft 
lying beneath the pivot bolt of the turning frame and coupled 
with the piston-rod of the steam cylinder, aspurwheel which, 
through the medium of a cross-linked coupling, is rendered 
capable of making certain angles with the crankshaft and which 
gears into intermediate wheels, placed so that their motion is 
transmitted without shock to the driving axles. Beneath the 
main pin of the turning frame lies the crankshaft revolving in two 
bearings firmly secured to the main frame of the engine. A spur- 
whee! / revolves with the shaft and transmits its motion to cog- 
wheels ¢ keyed on the driving axles A through the medium of 
intermediate wheels 0. This spurwheel is connected to the shaft 
by means of afcoupling consisting of an eye-ring, having in it 
two diametrically opposite holes 7 through which, and a hole 
bored in the thickened part of the crankshaft, is inserted a pin n. 
In two other diametrically opposite holes of the same ring are pins 





projecting into lugs secured to the spurwheel and fastened to the 
lugs by keys. As each intermediate wheel g shares all the vertical 
motions there is little or no tendency to jerking between them 














and the wheels 7, nor between them and the spurwheel /, all such 
vertical motions being prevented on account of the centres of 
rotation being situated in the vertical planes tangent to the pitch 
circles of the wheels. (Accepted April 27, 1892). 


MISCELLANEOUS. 


17,876. W. Moupeherg, Mambure, Germany. Ver- 
tical Tubular Water Heater. [8d. 2 Figs.) October 
19, 1891.—This invention relates to feed-water heaters, and the 
object is to cause the lighter impurities in the water to be re- 
moved therefrom. The cylinder surrounds the pipe system and 
has the lower end closed by the bottom of the feed-water heater, 
the upper end being open. The water enters below at b and flows 
upwards between cylinder a, and outer case m, passes the upper 

ge and enters the cylinder a, it then runs down through and 
comes out through a pipe d at the bottom. The water then rising 
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between cylinder and outer case becomes heated by the surface of 
the cylinder. The separation takes place at the highest point 
where the water runs over into the inside of the cylinder. The 
water m passing down through the cylinder is heated to the boil- 
ing point by means of the heating pipes 7. The heavier com- 
ponents of the water gather in the lower part of the cylinder and 
are carried off by asmall pipe, while the lighter components, having 
been separated off, are taken out of the heater through a small 
pipe f at the top and led by a valve to the testing apparatus h, 
through the transparent walls of which the condition of the liquid 
may be seen. (Accepted April 27, 1892). 


10,826. E. Hollingworth, Dobcross, Yorks. (G. Webb, 
Pawtucket, Providence, Rhode Island, U.S.A.) Trim 4 
and Chamfering Nuts. (8d. 2 Figs.) June 25, 1£91.—This 
invention relates to machines employed for giving a supplemen- 
tary trimming and chamfering to nuts, for the purpose of making 
all the sides thereof smooth and of equal size and shape, and con- 
sists in placing the nut over an opening of the required shape 
and forcing it down by means of a plunger, the parts of the metal 
which have been scraped off remaining upon the upper surface 
of the die from whence they are removed by a wiper which sweeps 
over the top every time the plunger is raised. On the top of the 
die the operative places a nut, after which the tool B descends 



















































=m 


||4 
Y a 








0426, 


and forces the nut into the opening, thereby causing 
a deposit of small particles of metal to be left upon the upper 
surface, from whence they are removed automatically by the action 
ofthe machine. A lever G is mounted on the vertical shaft H, 
on the top of which is a finger I operated by a cam attached toa 
revolving disc mounted on the main driving shaft D. Imme- 
diately after the tool is withdrawn from the die, the lever G 
passes over the surface one way so as to clear the metal left 
thereon, but is brought back by a steel spring K in the opposite 
direction, the sweeping and returning of the lever being per- 
formed, and time allowed for another nut to be placed on the die, 
whilst the tool is making its upward and downward stroke. 

(Accepted April 27, 1892). 
10,747. J.Selwig and B. Lange, Brunswick, Ger- 
Nitra’ Cotton, Cellulose Straw, &c. (8d. 


1 Fig.) * June 24, 1891.—In this invention a centrifugal machine 
is combined with a nitrating apparatus so that a perforated re- 
volving basket is inserted in the latter. The perforated basket A 





is inserted in the cylindrical nitrating vat B and carried by a cast- 
iron doine upon a central shaft 6 arranged with driving pulley c, 
footstep and neck-bearing on the central bracket d, whose upper 
edge lies over the surface of the acid when the vat is filled to pre- 
vent the corrosion of the neck bearing. For regulating the tem- 
perature of the acid during the nitrating, the upper cylindrical 
part of the vat B is furnished with a jacket through which cold 








or hot liquid circulates when required. An annular rim at 
the top of the vat prevents the substance to be nitrated from 
entering the annular space around the basket A when charging 
the latter. Above the vat a head-piece is arranged, provided 
with a door m, the upper eduction pipe of the head-piece being 
connected with anexhauster, which draws off the noxious vapours 
caused by the process, a pipe joining the annular rim serving the 
same purpose. (Accepted April 20, 1892). 

10,548. W. Sharrow, London. Mechanically Wind- 
ing Electrical Wires. (8d. 8 Figs.] June 20, 1891.—The 
object of this invention is to enable the armatures and field 
magnets of electro-motors, dynamo machines, &c., to be wound 
by mechanical means instead of by hand. The lock nuts are 
removed from their respective holes in split bearing 22, and the 
= table 20, together with the bearing folded back presenting a 
clear space through the centre. The armature 9 is then mounted 
up in shoes 8 at the extremity of the arms of the spider and 
secured by eet screws, each arm being lowered in turn. As the 
split bush, when the armature is in the position for winding 
occupies the space of one of the arms, the bolt and fly-nut is 
lifted out of the slot in the end of the arm of spider and the arm 
enabled, by slacking a nut, to be turned outwardly. The split 
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table is now closed and the bearing locked by lock-nuts. The wire 
from the bobbin 15 is threaded through the feeding finger, and 
over a small roller of an adjustable follower having a deeper 
flange on one side than the other, which can be turned in either 
direction by means of a bayonet joint and locking spring ; it is 
then wrapped round the taped segment in the required direction, 
and motion imparted to the split table ; the combined action of 
the follower and the laying on of the wire, causing the armature 
to turn with the spider until the first layer is completed, the fol- 
lower is now turned round so as to bring the flange of a small 
roller to the upper side, and the second layer laid on, the 
armature turning in the opposite direction by the combined 
action of the finger and the laying on of the wire until the number 
of layers required is complete. (Accepted April 27, 1892). 







UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE Post OFFICE AND THE TELEPHONES.—In a Tele- 
graphs Bill introduced by Sir James Fergusson, it is 
declared to be expedient to raise money with a view to 
carry into effect the Postmaster-General’s scheme for the 
development of the telephonic system, and in particular 
with a view to purchase and provide the main lines of 
telephonic communication. Accordingly it is proposed 
to enable the Treasury to issue out of the Consolidated 
Fund such sums, not exceeding in the whole a million 
sterling, as may be required by the Postmaster-General. 
To provide money for this the Treasury are empowered 
to borrow by means of terminable annuities for a term 
not exceeding twenty years. 
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‘ took more of the nature of papers in themselves. 
THE IRON AND STEEL INSTITUTE. The practice of reading these lengthy communica- 


(Concluded from page 684.) | tions is much to be deprecated. We feel sure that 
ELIMINATION oF SULPHUR FROM Ikon. |in the case of the majority of those read at the last 
_ Tue last paper read on the first day of the mect-' meeting few, if any, of the members present. were 
ing was the contribution of Messrs. E. J. Ball and | able to follow the meaning, and the time devoted 
Arthur Wingham, ‘‘On Experiments on the Elimi- to them was simply wasted. 
nation of Sulphur from Iron.” This paperwe printed, The first speaker was Mr. J. E. Stead, who 
in full in our last issue (vide page 730 ante), and we said a friend of his twenty years ago had’ patented 
may, therefore, proceed at once to the discussion. land worked a process ‘for purifying iron, which 
is was opened by the secretary reading two com-| was based’ on the action’ of carbonate of soda, 
munications, one from Mr. Massenez and the other and that he had investigated it and proved that 
from Mr. Holgate. Some of the letters read at the carbonate of soda would take out all the sul- 
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| difficulty in removing the last 0.10 per cent. sul- 
|phur. He also proved that the theories of the 
| authors respecting traces of oxide of iron prevent- 
ing desulphurisation were untenable, for according 
to the reactions admitted by the authors to take 
| place, oxide of iron must have accompanied the 
reduction of the soda, and it was a fact that a mix- 
ture of soda and oxide of iron effected desulphuri- 
sation. The reactions given were as follows: 

1. (NaHO)" + (FeS)" = (Na,S)"- + (FeO)" + 
(H)". 

2. NaHO + Fe = Na + FeO + H. 

3. Fe, Sin + (FeO), = (Fe), + Si0s. 

4. (NaHO), + Si03 = (Na, )(SeO, ) + (H,0). 

These reactions could only be considered as ap- 
proximate. 
| He also pointed out that he had fully explained 
the nature of the changes which took place in 
| Massenez’s process at the last meeting when dis- 
cussing Massenez’s paper. Since that time he had 
|been to Hoerde and most thoroughly investi- 
gated the process, and could fully confirm what 
| Herr Massenez had stated, viz., that sulphur was 
eliminated to a very great extent and that the 
process was a practical success. Mr. Stead also 
said that soda was too costly to use excepting for 


| special purposes. 


Mr. Snelus was the next speaker. He said the 
paper was a very necessary one, for it had never 
been properly understood what were the conditions 
upon which the removal of phosphorus and sulphur 
were based. It appeared to him that the condi- 
tions most favourable to the removal of phosphorus 
and sulphur were quite different, and that the sug- 
gestion of the writers of the paper that sulphur 
would best be removed under conditions in which 
a reducing atmosphere was present was likely to be 
correct. In fact, it was well: known that in the 





meeting were of extreme length, and, indeed, par- 'phur, if properly applied, and that there was no 


blast: furnace where :these conditions existed sul- 
phur was removed with comparative ease when 4 
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strong metallic body existed free ; as, for example, ' 
manganese, or calcium, or sodium, so that the' 
unoxidised compound MnS, CaS, or NaS, could | 
be formed—these bodies being more stable than | 


FeS under these conditions—and absorbed in a 


suitable slag ; whereas, in the case of phosphorus, | 


there was required an oxidising atmosphere and a 
strong base with a suitable absorbent, because 
under these conditions Ca, 3P3,0,;, or some oxi- 
dised compound of phosphorus with lime or other 
strong base—MgO or NagO—was under these con- 
ditions more stable than the combination of iron 
and phosphorus. Mr. Snelus had been for some 
time studying these reactions, and was now en- 
gaged experimenting upon a plan by which he 
hoped to be able to remove the sulphur from steel 
and iron and the oxide of iron at the same time. 

Sir Lowthian Bell, who spoke from the back of 
the table, and whose remarks were not well heard 
in the body of the meeting, was understood to say 
that he agreed with Mr. Stead that sodium had 
been indicated in an experiment tried at Middles- 
brough, but he would like to know whether that 
was always the case. Sulphur might be removed 
from iron without combining with sodium, but he 
had made experiments for many years, and had not 
yet succeeded in detecting sodium in the gases of 
the blast furnace. 

Mr. Martin, of Dowlais, said that in removing 
sulphur he provided that the mixture of pig iron 
and semi-spiegel should contain about 1.5 per cent. 
of manganese, and in this way the sulphur was 
reduced to a low proportion. As to sulphur being 
found with manganese, they often found as muchas 
0.4 per cent. of sulphur in manganiferous pig iron. 
If the pig were kept molten the sulphur would 
have gone out, although this was a circumstance 
for which he could offer no explanation. 

Mr. R. A. Hadfield considered that Colonel 
Dyer’s and Messrs. Ball and Wingham’s papers, 
with reference to obtaining pure raw materials for 
iron and steel manufactures, were of considerable 
importance. It seemed a blot upon the British 
iron and steel industries, that it was necessary to 
import pure materials so largely from abroad. From 
Sweden, for example, we import something like 
one million sterling per annum ; he thought much of 
this might be kept at home, therefore any suitable 
process for producing pig iron and bar iron of 
equal purity to Swedish should be carefully investi- 
gated, as it might form the nucleus of a very im- 
portant trade. Mr. Hadfield asked Dr. Ball in 
what manner was the sodium added in the experi- 
ments described. He had made trials some time 
ago in the direction named, but the result had beer 
such a pyrotechnic display that the men could not 
be induced to repeat the trials. Dr. Ball had 
referred to a residual form of sulphur, which 
remained behind most pertinaciously; it was rather 
curious that he (Mr. Hadfield) had noticed a 
similar effect with regard to manganese steel made 
at his firm’s works in Sheffield. Notwithstanding 
the high percentage of manganese present, some 
12 to 13 per cent., the sulphur was not reduced as 
might be expected, it seldom fell below .08 per 
cent. Thus in the case of this manganese steel, 
sulphur was not expelled as in the case of ferro- 
manganese or spiegel. As Mr. Martin had also 
pointed out, it was quite possible to have mangani- 
ferous pig iron containing as much as .40 per cent. 
of sulphur. Dr. Ball had pointed out that the 
presence of oxide of iron might have something to 
do with this retention of sulphur, and it was note- 
worthy to find that Colonel Dyer in his suggestion 
as to the cause of some of the still unexplained phe- 
nomena in iron and steelmaking, called attention 
to the fact that this question of the presence of 
oxide of iron might prove a much more important 
factor than had been imagined. It was to be hoped 
therefore that the chemists present would see if 
some ready way of determining such oxide could 
be perfected. 

Mr. James Roberts, speaking as a user of pig 
iron, said that the foundryman’s point of view 
might be acceptable. He had tried experiments 
to eliminate sulphur from castings. He had 
melted in a reverberatory furnace 25 cwt. of iron. 
He added manganese to the furnace, and at the 
expiration of twenty minutes the sulphur had gone 
down 1 per cent., and there had been a reduction 
of other elements ; he had then let the metal stand 
ten minutes more and there had been a further 
reduction of carbon. In the iron as originally melted 
the chill was right through, the casting showing 
all white on fracture, but with the manganese 





added the chill was but # in., and the remaining 
part was a dark mass. These experiments he 
thought proved two things ; first, that the strength 
was improved by the elimination of sulphur, and, 
secondly, that the amount of sulphur, namely, 
2.14 per cent. in the iron as melted, could be safely 
reduced by ferro-manganese, at a cost of 2s. 6d. 
per ton. 

Mr. Hardisty said he had had a good deal of 
experience in desulphurising. The author had re- 
marked that possibly a lime slag would do, and the 
speaker could state from experience that such was 
the case. He had once a large quantity of iron 
containing .22 per cent. of sulphur to convert into 
steel, and he found that it could be reduced ina 
basic furnace to .06 by alime slag. He had used 
both soda and fluor spar, but though these were 
useful in making the slag thinner, and more easily 
managed, they did not affect the reduction of the 
sulphur. Dr. Ball had stated that there appeared 
to be a change in the condition of the sulphur 
when it was below .15 per cent. The speaker had 
not noticed this when he made his experiment, but 
in looking through his notes he found that it had 
taken twice as much lime to reduce each unit of 
sulphur when it was below .15 per cent. as was 
necessary when it wasakove that amount. Sulphur, 
the speaker said, is always reduced in the basic 
furnace whether the effect were intended or not; 
and if the operation were begun with a bath con- 
taining .03 of sulphur it would be reduced to .015, 
if with .10 sulphur it would be reduced to .06 or 
.07, and if with .15 it would be reduced to .10 or 
.12 per cent. This showed that the sulphur and 
phosphorus were removed together, although it 
was known that the best conditions for removing 
sulphur were the reverse of those for removing 
phosphorus. He did not for a moment suggest 
that an oxidising condition or atmosphere was 
desirable for desulphurisation, but the fact re- 
mained that the sulphur is to some extent reduced 
under such conditions, With regard to the re- 
moval of sulphur from pig iron it would be remem- 
bered that .M. Rollet had read a paper before the 
Institute in which he said he could completely 
remove sulphur when treating the iron in a cupola 
with hot blast ; and Mr. Hugh Bell had stated in 
the discussion that in the chrome-lined cupola 
at Clarence Works the sulphur was reduced from 
.08 to .013, using cold blast. He had also seen the 
sulphur reduced from .12 to .043 per cent. by 
casting the iron on a bed of finely-powdered ore 
and lime. 

Dr. Ball, in replying to the discussion, said it 
was diflicult to deal with the great number of points 
raised by the various speakers without considering 
them at greater leisure. He was aware that the 
use of alkali and manganese for the removal of 
sulphur was as old as the hills, in fact it was 
recorded in Dr. Percy’s book. He agreed with 
Mr. Stead that sulphur could be removed if the 
temperature was raised beyond that which they had 
gone to in their experiments. Mr. Stead had re- 
ferred to the melting of cast iron, which was above 
what they had gone to. Withregard to oxidising, 
there was no doubt oxide did form, but it was on 
the surface, and as the silica passed into the slag 
the action would really be deoxidising. Mr. Had- 
field had referred to the difficulty of putting sodium 
into the molten iron and the pyrotechnical display 
which was likely toresult. They had certainly had a 
similar experience, indeed the experiment had 
taken charge of the laboratory and Mr. Harboard 
had nearly lost his eyesight. 

The President proposed a vote of thanks to the 
authors, and the meeting adjourned until the next 
day. 

The second day of the meeting, the 27th ult., was 
opened by the paper which had been contributed 
by Mr. E. Reimers, the technical director of the 
3ruson Works, the subject of which was the manu- 
facture and application of 


CuIttED Cast Iron 


on the Gruson system. This paper we propose 
dealing with more fully at a future date, but 
before proceeding to the discussion it is necessary 
to explain why there is one part of it which we do 
not report. It should be first explained that the 
paper was contributed upon the invitation of the 
Council. Mr. Reimers sent in his manuscript some 
weeks before the meeting, and therefore there was 
ample time for any suggestions of amendments or 
additions to have been made were these thought 
desirable, but Mr. Reimers received no communica- 





tion of the kind. Under these circumstances it is 
much to be regretted that one member after 
another should have arisen to denounce the paper, 
in such extremely strong terms as were used, on 
the score that it contained insufficient information, 
and imputing motives of a commercial character 
to the author for having contributed it. Mr. 
Reimers is a foreigner and should have every claim 
on our courtesy. Although a member of Institute, 
he could hardly be supposed to be well acquainted 
with its unwritten laws. Those who denounced in 
such stringent terms the deficiencies of the paper 
did not appear to realise that they were condem- 
ning the Committee of Selection—for we conclude 
such a body exists—far more than the author. It 
is also impossible to altogether acquit the President, 
who occupied the chair during the discussion, of 
blame in this matter. Such remarks as those 
made by one member, at least, were in extremely 
bad taste and ought to have been checked ; 
although it is but fair to state that Sir Frederick 
Abel did the best he could to make matters smooth 
in summing up the discussion. A short time ago 
we had occasion to comment on an example of dis- 
courtesy that occurred before a kindred society, 
but in that case the perscn attacked was an English- 
man and well able to defend himself; moreover the 
offence was only committed bya single speaker. In 
the present instance Mr. E. Reimers was unable to 
reply owing to the imperfect command he has of 
our language as a speaker, although unfortunately 
we are tempted to say he understands English 
sufficiently well to follow all the unmannerly 
remarks that were made, which we trust he will 
not accept as typical of the manner in which contri- 
butions from foreigners are received by English 
technical societies. More than one member, at the 
conclusion of the meeting, spoke of the liberal 
manner in which information had been given at 
the Gruson Works when English iron and steel 
manufacturers had visited them, and expressed 
regret at what had occurred. 

Mr. C. Wood was the first speaker. The author 
in referring to the effect of various elements on a 
chilled casting, had said that manganese and silicon 
have different effects on the way in which the 
carbon binds itself with the iron, and in a certain 
way maintains an equilibrium. Silicon prevents, 
up toa certain point, the binding of the carbon 
during the cooling of the iron, and causes it to 
separate off in scales of graphite. Manganese, on 
the other hand, neutralises part of the effect of 
the silicon, and furthers the formation of white 
iron. If the silicon is taken out of molten grey 
iron, white iron is formed. If manganese is taken 
away from white iron, or partly replaced by silicon, 
grey iron is the result. Mr. Wood, in a paper read 
at Glasgow before the Institute in 1885, had pointed 
out the effect of silicon in iron castings. Mr. 
Wood had then given an instance of foundry iron 
containing 2.50 to 3.15 per cent. of silicon and 0.15 
to 0.10 per cent. of combined carbon,* and he had 
stated that high silicon and low combined carbon 
would produce beautifully sound, sharp, and clean 
castings, while the iron in the molten state is 
exceedingly fluid. He had also further referred to 
the softening effect of silicon, and had pointed ont 
out that by a proper admixture of silicon pig white 
iron could be brought back into a grey state, and 
that any hard iron, whether scrap or pig, could be 
rendered perfectly soft by the use of silicon pig. 
The speaker further stated that castings would not 
chill in the least if any considerable quantity of 
silicon were present. It was to be regretted that 
the author had not given analyses of the iron from 
which some of the articles enumerated in the paper 
had been cast, a deficiency which Mr. Reimers 
promptly made good by writing the following on 
the blackboard : 








= " | P, | Si. | s | Mg 
Rolls ..| 3.755 0.247 | 0.728 0.083 1.928 
Wheels ..| 3.530 0.510 | 1.190 0.043 1.988 








At the request of another speaker the author 
stated that in the rolls mixture the combined carbon 
was 0.815 and the graphitic carbon 2.940, whilst 
the wheels mixture had 0.850 of combined carbon 
and 2.680 of graphitic carbon. The author had 
said that Gruson was the first to introduce, before 
1860, frogs and crossings made of chilled iron for 
railway purposes. Mr. Wood thought that this was 





* See ENGINEERING, vol. xl., page 263. 
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a mistake, for he remembered that when he was an 
apprentice at Ransomes, of Ipswich, a patent was 
then taken out by old Mr. Allen Ransome for using 
chilled castings for this purpose and that large 
numbers were supplied. That was going back to 
the fifties, and some of these castings were now 
seen, but they had mostly been supplanted by steel 
castings which were less liable to break. Another 
use for chilled castings was Ransome’s patent 
chilled cast-iron chairs. One of the best known 
uses of chilled castings was for ploughshares, which 
had been made in this way for probably over one 
hundred years—he could speak for fifty at any rate. 
They were very fine specimens of castings, about 
} in. thick and with the chill clearly shown. 

Mr. Farley referred to the claim made for Mr. 
Gruson as to the origin of chilled castings. The 
author had said that although Gruson cannot be 
called the actual inventor of chilled cast iron, it 
could not be denied that he was the first who, after 
long and troublesome experiments, succeeded in 
producing a material, by mixing several kinds of 
German pig iron, and’ by employing a_ suitable 
process of castings, which, as far as hardness and 
toughness are concerned, was infinitely superior 
to cast iron, and suitable for the production of ex- 
cellent chilled cast iron. He also found out the 
present very numerous and extensive modes of 
employing his metal. Referring to this passage 
Mr. Farley said that chilled castings were known 
in Staffordshire before Mr. Gruson was born. 
Chilled rolls were used for rolling metal in Staf- 
fordshire at the beginning of the present century. 
Chilled cast-iron ploughshares had also been made 
at Ransome’s Works at the beginning of the century. 
He noticed it was said that at the Gruson Works 
the iron was always melted in cupolas. This was 
not in accordance with the views held by the 
speaker, who pointed out that a reverberatory fur- 
nace should be used, as it allowed samples to be 
taken out for testing, and in that way the right 
results could be obtained by getting the proper 
mixture of iron. For casting chill rolls the argil- 
laceous ores of South Staffordshire were very suit- 
able, and he thought as good results could be got 
with them as with charcoal iron if proper care were 
taken in other respects. An iron free from sulphur 
and phosphorus and low in silicon was the best 
possible for chilled castings. If the author would 
give information as to the best manner of casting 
chilled rolls without pinholes and cracks he would 
be conferring a lasting benefit on those engaged in 
that indus'ry. 

Another speaker, whose name did not transpire 
but who stated he was a Sheffield maker of chilled 
castings, referred to the influence of manganese. 
He said that the proportions of sulphur, silicon, and 
phosphorus might be right, and yet the castings 
would have cracks. Another speaker, also a maker 
of castings, referred to the fact that the author had 
said the chill should be as hard as tool steel, but 
that would be no good for mary of the purposes for 
which chilled rolls were used in this country, as 
users required a roll which was so hard that it 
could not be turned, and it was only since the prac- 
tice of grinding had come in that these rolls had 
been able to be utilised excepting for those pur- 
poses in which they could be used as cast. The 
testing of the rolls for hardness was not an easy 
matter, and the only true test was actual use. He 
used, however, the centre punch test as a guide. 
The speaker would ask how it was that such a 
number of chilled rolls were sent abroad if the 
Continental productions were so superior to others ; 
for a very large export trade existed in this 
country for chilled castings. Reference had been 
made to the effect of carbon, but it should be 
remembered that additional carbon did not harden 
the face, but simply made the chill deeper. 

Mr. Roberts said that the Institute should feel 
obliged to the author for the paper he had contri- 
buted, and also for exhibiting for the benefit of 
members the examples of chilled castings on the 
table. The results of the tests quoted were some- 
what astonishing to the speaker. The author had 
given particulars of eleven tests made. In one 
case, in testing for transverse strength, the break- 
ing load was stated to be 30.5 cwt., with deflec- 
tion before breaking of 0.97 in. This test was 
made with chilled cast-iron square bars 1 in. 
thick and 3 ft. long. From the same casting 
round bars 0.44 in. thick and 1.97 in. long were 
cast in a chill in order to be tested for tensile 
strength, which was found to be 16.8 tons per 
square inch. This result was contrary to what 





Mr. Roberts understood to be general experience ;! 


and he would rather have expected a transverse 
strength of 12 to 13 ewt. in place of 30 cwt. when 
the tensile strength was as quoted. In another 
case quoted by the author the transverse strength 
was 29.3 cwt., and the tensile strength was 
17.9 tons per square inch. Mr. Roberts con- 
sidered the results given in the Table were alto- 
gether remarkable, although the tensile strengths 
were not at all so. He had made better tests 
with charcoal iron, and had got a tensile re- 
sistance of 17.9 tons to the square inch with Staf- 
fordshire bar. The firm with which he was con- 
nected had made chilled rolls since the year 1812, 
and therefore it was not only due to the superior 
quality of the German ore that chilled castings could 
be successfully made, as we had done all those things 
in England many years before Mr. Gruson com- 
menced his work. He noticed the author had put 
on the board the percentage of combined carbon, 
and that it was less than 1 per cent. There were, 
however, certain circumstances in which ‘the com- 
bined carbon should not be over .5 and other cir- 
cumstances when it should be over 1 per cent. 

Sir Frederick Abel said that the author had been 
requested by the Institute to contribute the paper, 
and he did not know exactly what would be expected, 
a fact which would explain the deficiencies of which 
members who had spoken in the discussion had 
complained. Mr. Reimers was, however, quite 
willing to supply analyses of the iron, and the 
paper would be amended in this respect before 
being added to the Transactions. It would appear 
that our German friends were not quite aware of 
all that had been previously done in England in 
the making of chilled castings. With regard to 
chilled shells the paper said that ‘‘At the com- 
mencement of 1860 Mr. Gruson proposed the use 
of chilled iron for shells. As was to be expected, 
his proposal was laughed at by the authorities, 
seeing that the idea of attacking wrought iron and 
steel plates with cast iron projectiles was considered 
absurd. Nevertheless, Gruson’s confidence was 
destined to find a brilliant justification. After the 
chilled shell had, in the year 1864, during the 
German-Danish war, proved itself to be a good 
attacking projectile against the Danish man-of-war 
Rolf Krake, it proved, during the course of nume- 
rous trials, which took place from 1868 to 1874 on 
the firing ground at Tegel, its superiority over the 
then still unhardened steel shell, alike in hardness, 
penetrating power, and cheapness. In England 
chilled shells, known under the name of ‘ Palliser 
shells,’ are still largely manufactured.” Comment- 
ing on this passage the President said that to his 
knowledge Colonel Palliser worked out the casting 
of chilled shells at Woolwich independently of Mr. 
Gruson, and that a Palliser shell was fired at Shoe- 
buryness in November of 1863. Up to 1870 the 
whole shell was cast ina chill mould, but at that 
time it was discovered that it would be sufficient to 
chill the point of the shell, so from that time forth 
a combination of chill and sand casting was used. 
In proposing a vote of thanks to the author the 
President said that he felt sure the very sharp 
criticisms of some speakers would not have been 
uttered had it not been fora misunderstanding. 
As we have before stated these ‘‘ sharp criticisms ” 
do not appear in our report. Perhaps the very 
generous way in which the author construed his 
late chief’s claims to the invention of chilled cast- 
ings may not have been without their effect in in- 
citing these criticisms, but they certainly cannot 
excuse them, 


PLATINUM PYROMETERS, 


The paper on ‘‘ Platinum Pyrometers,” by Mr. 
H. L. Callender, M.A., Fellow of Trinity College, 
Cambridge, was the next taken. This paper was 
an excellent example of patient research directed 
to a useful end. When we remember how much 
patient research is directed to ends certainly not 
remarkable for usefulness, we are thankful to Cam- 
bridge for this valuable paper, which we shall print 
in full at an early date, and of which, therefore, we 
will only give a brief abstract at present. The 
author first described the air pyrometer, which, 
like many other instruments of the kind, is ex- 
cellent in theory, but falls off in practice, the 
details of application offering obstacles to its use. 
The electrical resistance pyrometer, with which 
the paper chiefly deals, originated from the re- 
searches of Matthiessen, who discovered that the 
resistance of a wire of almost any pure metal 
increases nearly in proportion to the absolute tem- 








perature. This fact was made use of by Siemens 
in devising his platinum pyrometer. The author 
says there can be no doubt the thermometers 
constructed on this principle can be made much 
more sensitive and accurate than any other kind. 
They have a great advantage in this respect over 
thermo-couples, where the electromotive force is 
small. It will be remembered that the British As- 
sociation Committee of 1874 state that the resistance 
of the Siemens electrical pyrometer increased con- 
tinuously with heating, and that the wires under- 
went rapid deterioration ; and although suggestions 
were made to overcome this defect they did not 
turn out successful. Mr. Callender has made ex- 
periments at the Cavendish Laboratory with a view 
to correcting this defect, and, to judge by his 
paper, has met with a considerable measure of 
success. In the Siemens pyrometer the coil of 
platinum wire, which forms the sensitive part of the 
instrument, is wound on a clay cylinder, and packed 
in an iron tube. The author produced the wire and 
the clay cylinder from a pyrometer which had been 
recently used at the Royal Arsenal, Woolwich, and 
which had never been heated above 900 deg. Cent. 
or 1600 deg. Fahr. Its resistance had increased 
about 15 per cent., corresponding to an error of 
about 100 deg. Fahr. When the instrument was 
taken to pieces it was found that the wire was quite 
rotten and brittle in some places and sticking to 
the clay cylinder. The author had concluded that 
the clay, or some impurity contained in it, 
attacks the wire. He accordingly sought for another 
substance on which to wind the wire, and had at 
last found that a thin strip of mica was the best, 
no influence being exerted on the metal even at 
temperatures as high as 1200 deg. Cent. The author 
exhibited a pyrometer with silver leads made on 
his principle. This would be suitable for tempera- 
tures up to 700 deg. or 750 deg. Cent. For higher 
temperatures platinum leads fused on, not soldered, 
would be required. The wire was inclosed in a 
tube of very hard glass which would not begin to 
soften until nearly 800 deg. Cent.; which would 
be equal to a bright red heat. Glass could not be 
used for high temperature work, but the speaker 
considers that hard glazed porcelain does very well 
up 1200 deg. Cent. The author suggests sllica 
for temperatures above that last named, and hopes 
to succeed in making a protecting tube of that 
material. Silica becomes plastic at very high tem- 
peratures, but the manipulation is necessarily ex- 
tremely difficult. He tells us, however, that 
porcelain tubes are made better than is generally 
supposed, at any rate with regard to fragility. ‘lhe 
indicating part of the apparatus was also described 
in the paper. This consists of the most accurate 
modification of the Wheatstone bridge, the differen- 
tial galvanometer being, in the author’s opinion, 
unsuitable for accurate work. The arrangement 
was described by the author, and will appear in our 
pages when we publish the paper in full with the 
illustrations. 

The discussion on this paper was opened by Sir 
Lowthian Bell, who agreed with what the author 
had said in regard to the change of zero of the 
platinum pyrometer. He had fitted up a Le 
Chatelier pyrometer at the Clarence Works, and 
had found it very convenient. The speaker agreed 
with the author in what he had said, that for many 
kinds of rough work, and particularly for work in 
furnaces and blast pipes, it is not necessary to read 
with a great degree of accuracy throughout the 
whole scale. In many cases the temperature is 
only required roughly, say to 5 deg. or 10deg. To 
the practical man it does not very much matter 
what may be the scale of his instrument. What he 
wants is a constancy of indication at the same tem- 
perature ; so that, having once discovered the 
temperature necessary or most suitable for any 
particular’ process, he can make certain of repro- 
ducing the same condition at will at a future time. 
The author claimed that such a result could be 
most perfectly attained by the platinum pyrometer, 
and Sir Lowthian was quite willing to sacrifice a 
little accuracy to durability. The author seemed 
to think 10 deg. or 15 deg. discrepancy a great deal, 
but in practical operations there were so many 
disturbing influences in the works that they had to 
put up with differences of 25 deg., and think little 
of it. He asked the author of what size the silica 
bulbs should be. The author produced a glass 
bulb of corresponding size which we should judge 
to have been about 2 in. long, and 3 in. in diameter, 
and attached to which would be a thinner tube, 
say 9 in. long in all. Another speaker asked how 
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the difficulty of the resistance of the leads was; the metal underwent a change with constant use. 

overcome. This had been attributed to a molecular change 
Mr. U. Wood said that the difficulty with elec- taking place in the metal. 

trical resistance pyrometers hitherto had been that! In replying to the discussion, Mr, Callender 
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Fig. 33 


said that with regard to accuracy the pyrometer he 
had described would indicate to one-tenth of a 
degree at 1000 deg. Cent. In his paper he had 
stated that in the case of pyrometers constructed 
of the same wire the largest difference he had 
observed was only half a degree at 1000 deg. Cent. 
The difficulty of the resistance of the leads was 
overcome by a special appliance consisting of two 
dummy leads. With regard to Mr. Wood’s 
remarks, the great fear with any new pyrometer 
must be that it will change its zero. This point he 
had dealt with in his paper, and time only could 
solve the question, but he had kept one of these 
pyrometers heated for several days, and found the 
change only one-tenth of a degree. 

In proposing a vote of thanks to the author, the 
President dwelt upon the value of a reliable pyro- 
meter, and said there was no reason to doubt that 
a great advance had been made by the labours of 
the author. 


Fue. EFFICIENCY AND AN OpTIcCAL PYROMETER. 
Mr. Thwaite’s paper was taken next. We shall 
publish an abstract of this at a later date, together 

with an illustration of the calorimeters described. 


A Sume Rote ror Buiast Furnace Use. 
Mr. Wingham’s paper, in which he described his 
slide rule, followed, but led to no discussion. 


Furnace VALVEs, 

The last paper read at the meeting was the con- 
tribution of Mr. J. W. Wailes ‘‘On Valves for 
Open-Hearth Furnaces,” which we publish on page 
733 of the present issue. The author referred to 
the serious loss from non-fitting valves in furnaces 
and the difficulties presented in attempting to 
overcome this objection. He had devised the 
arrangement, the subject of his paper, with a view 
to meeting the case. The lines he had gone upon 
was to obtain an absolutely gas-tight closure by 
means of a water seal, and at the same time to 
entirely avoid any of the objections to the use of 
water arising from evaporation filling the flues 
with vapour, or cooling the current so as to impair 
the draught of the chimney. The valve is a trap 
constructed of malleable plate, like an ordinary gas 
tube, the passage being closed and opened by being 
filled with and emptied of water. A vessel holding 
water is raised and lowered on this trap. When 
the heated currents are passing, the passage is 
empty and dry, and thus evaporation is avoided. 
There is nothing to get out of order, and if the 
parts are distorted the water simply fills them 
just the same. 

In the discussion Mr. Thwaite made reference to 
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the importance of a tight valve and the difficulty in 
getting it. Ina case he had heard of the opening 
was 4 in. when che valve was shut, but the loss in 
fuel was 34 per cent. 

Mr. A. Firth, of Sheffield, said that the valve 
seemed complicated, and there were several simple 
ones of firebrick which he would prefer. 

Mr. Bryan Donkin asked how many were in use. 

In reply to the last question the author said he 
understood it to be a rule of these discussions that 
commercial subjects were forbidden, but there 
were about twelve sets in use in all in both smelt- 
ing and heating furnaces. The size was 3 ft. wide 
by 2 ft. deep on the melting furnaces. 

The meeting was then brought to a close, Major 
Cubillo’s paper on the efficiency of the puddling 
furnace not being read. 


MODERN UNITED STATES 
ARTILLERY.—No. XII. 
Breech MEcHANISM OF 8-IN. AND 10-1N. Guns. 
(Fics. 333 to 355.) 

Action of the Breech Mechanism.—Suppose that 
the breech is closed and the gun is ready for firing. 
In this position the threads on the block have 
engaged in those of the base ring ; the gas check is 
in its seat in the tube ; the upper end of the vent 
cover has dropped into its seat in the bronze bush- 
ing, allowing the lower end to swing clear of the 
vent ; the rotating crank is hanging vertically ; the 
translating stud has been revolved out of the screw 
thread on the roller, and stands at an angle of 
60 deg. from it. 

T'o Open the Breech.-—The face of the breech- 
plate is marked with two arrows ‘‘open” and 
‘*close.” The crank is rotated in the proper direc- 
tion, and the pinion, engaging in the teeth of the 
toothed sector, will turn the gear ring, and hence the 
breech-block, through 60 deg., unlocking the screw 
threads. As soon as the block begins to rotate, the 
upper end of the vent cover moves out of the recess 
in the bronze bushing and bears against tho cylin- 
drical part of it. Since the upper end of the vent. 
cover is shaped to fit this cylindrical part, the 
lower end of the vent cover is caused to rise and 
cover the vent. When the block is unlocked the 
vent cover hangs vertically and the translating 
stud has engaged in the roller, the gear ring has 
arrived at the opposite extremity of its recess in 
the breech-plate and bronze bushing, and its rota- 
tion is thus stopped. ‘he handle of the rotating 
device is horizontal, so that it will not interfere 
with the withdrawal of the block. 

In rotating one-sixth of a turn the block has 
moved to the rear one-sixth of the pitch of the 
threads, and has started the gas-check pad from its 
seat. 

The translating roller is now turned. The pitch 
of the threads in the roller is at first slow, and 
afterwards increases, so as to give an increase in 
power at first, when the block is liable to stick. 
The block slides along the girder rails until it 
strikes the projections at the ends, the shock of 
which throws down the tray latch, and the tray 
and block swing around to the right, until the 
securing latch engages in the tray and holds it in 
this position. The piece is now ready for loading. 

To Close the Breech.—The securing latch is dis- 
engaged and the tray is swung around until the 
tray latch engages. Then the handle of the trans- 
lating crane is turned in the proper direction until 
the block is forced home. The rotating crank 
is turned until the thread of the block engages, 
the vent cover arrives opposite the recess in 
the bronze bushing, and the lower end drops away 
from the vent. The gun is then ready for firing. 
This piece and the other sea-coast guns are to be 
mounted on similar carriages, which will be de- 
scribed in a later article. 

The breech-block for the 10-in. rifle differs from 
those which have been prev:ously described, in 
having four threaded and four slotted sectors. The 
recess in the rear of the block differs in shape from 
that in the 8-in. rifle. The two handles on the 
block are cut out of the solid forging of which the 
block is made, and do not project beyond the face 
of the block. The obturator and pad are the same 
as described in the 8-in. rifle, also the locking nuts, 
friction washers, and spring. 

The increased size and weight of the block neces- 
sitated a compound gearing. The gear ring, as 
seen in the figures, is comparatively narrow, and 
instead of the toothed sector of the 8-in. rifle, the 
teeth are cut on the exterior of the ring (Fig. 339). 








In the drawing of the proposed lock for the 
rotating crank (Figs. 337 and 338, page 710), it 
will be seen that it is intended to securely lock 
the crank handle and thus prevent the rotation of 
the block. Before the breech can be opened 
this lock must be withdrawn by hand. The 
action of the vent cover is shown in the same 
figures. On the vent cover isa lug. The shape of 
the vent cover and of the recess in which it lies, is 
such that the end of the vent cover always covers 
the vent, except when the block is locked. There 
is a groove in the bushing in which the top of the 
vent cover slides. When the block is shoved home 
the top of the vent cover enters this groove through 
a recess, which is cut in the bushing 45 deg. to the 
left of the vertical plane through the centre of the 
block. Now as the block is revolved to the right in 
locking the threads, the top of the vent cover slides 
in the groove before mentioned, and arrives at the 
end of it just before the block is completely locked. 
The block continues to revolve through a small 
angle, but the motion of the top of the vent cover 
is checked, consequently the lower end of the vent 
cover is swung to the right clear of the vent. 

In order to support the block the tray or console 
is necessarily made larger and heavier than that 
used for the 8-in. rifle. The action, however, is 
precisely the same as described for the 8-in. rifle. 

In the locked position of the block, as shown in 
the view of the breech (Fig. 333) the screw threads 
are engaged, the translating stud, which engages in 
the translating screw roller, is revolved 45 deg. to 
the left, the lug on the vent cover has engaged in 
the teeth of the gear segment and the lower end of 
the vent cover has been lifted clear of the vent. 
To open the breech the crank of the rotating 
device is revolved, and the gear ring is thus re- 
volved. The lug on the gear ring, which fits in 
one of the slotted sectors on the block, causes the 
block to revolve. The first revolution of the gear 
segment has caused the vent cover to drop and 
cover the vent. The translating stud revolves 
downward and engages in the thread of the 
translating roller, and the block is unlocked. 
The crank of the translating roller is then 
turned, running the block out on the tray. 
The double screw on the translating roller, as de- 
scribed for the 8-in. rifle, causes the block for every 
turn of the roller to pass over the sum of the 
pitches of the threads. When the block strikes 
the stops at the end of the tray, the latch under 
the tray, which holds it against the breech, can be 
lifted and the block swung around out of the way 
for loading. The reverse of the operations closes 
the breech. 








CANET v. KRUPP. 
By a Frencu ARTILLERIST. 
(Concluded from page 693.) 

MorEOVER, tests recently made with a 27-cent. 
(10.63-in.) coast-defence gun in Japan have shown 
the accuracy of fire with these large calibre weapons 
made by M. Canet. The official report emphasises 
the fact that the accuracy of firing was superior to 
that of any guns that had been previously pur- 
chased by the Japanese Government. On the 
occasion referred to rounds were fired at a range of 
2400 metres (2624 yards) against a target 10 metres 
(32.8 ft.) high and 6 metres (19.68 ft.) wide ; the 
trials took place at Hashirimizu. The average 
errors were : 

In height ne es .. 0.4m. (1.31 ft.) 
», direction... a ie C3). (Oe...) 
With a falling angle of 2 deg. 4 min. 

This result is excellent, and it should be pointed 
out that this gun did not give a very flat trajectory. 
It is a cast-iron weapon lined with a steel tube and 
giving an initial velocity of 570 metres (1870 ft.) per 
second. This is a single example selected to show 
what can be obtained under the most unfavourable 
conditions. As to the pressure of 3300 kilos. 
(20.95 tons), all the Canet guns that have been 
constructed have proved themselves capable of re- 
sisting it. 

The heavy Krupp guns on the other hand do not 
appear capable of resisting such high pressures 
without damage, as has been clearly proved by 
various facts brought out in the course of this dis- 
cussion. Apropos of service charges it is quite 
natural that M. Canet should have recommended 
that they should not be larger than would develop 
a pressure exceeding 2400 atmospheres ; this limit 
is recognised by every one. 

Mr. Krupp is of the same opinion ; he has re- 
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peated many times that 2400 atmospheres should 
be considered the highest pressures admissible in 
service. But where he deceives himself is when he 
asserts that it is necessary to develop a pressure of 
3000 atmospheres in order to obtain a velocity of 
800 metres (2624 ft.) This velocity can be very 
easily obtained in service without exceeding 2000 
atmospheres, provided that suitable powder is 
employed. This is fully proved by the results 
obtained by the Canet guns of 10, 12, and 15 cent. 
(3.94in., 4.72in.,and 5.90 in.), and which have been 
already reported in ENGINEERING. The fact that 
Mr. Krupp himself mentions several countries 
where the Canet system has been definitely adopted, 
shows to what extent and with what rapidity Mr. 
Krupp is losing ground abroad. He is wholly 
without justification in taking credit for the manu- 
facture of long guns, since he still confines himself 
to alength of 35 calibres, while M. Canet has very 
many of 40, 45, and 50 calibres in the service. 

As regards hydraulic brakes, the important réle 
layed by M. Canet is a matter of common know- 
edge. He was the first to elaborate and to publish 

a mathematical investigation on this subject, in 
1879, in the Revue d'Artillerie. At that time he 
maintained the principle of orifices of variable 
dimensions, whilst Mr. Krupp only employed con- 
stant orifices, which he has since been compelled 
to abandon. As tothe method of central loading 
in any position of the gun, the first applications 
were made on the Acheron, the Cocyte, the Styx, 
the Phlégéton, and the Marceau, in France, and the 
Pelayo in Spain, from plans prepared by M. 
Canet in 1881-82. Before that time it was 
necessary always to bring the gun into one fixed 
position for loading it. Evidence of the truth of 
this statement is to be found on every type of war- 
ship constructed prior to that date. 

We will add a word apropos to the recent dis- 
cussion on the Budget of the French Marine. Mr. 
Krupp evidently imagined that he was placing M. 
Canet in the serious dilemma by quoting a part of 
the speech of General Du Pan. But it was oly a 
part of his speech that was quoted, and if the whole 
sense of the discussion had been given an impres- 
sion totally different to that desired by Mr. Krupp 
would have been given. The Minister of the 
French Marine said in the course of this same dis- 
cussion: ‘‘The experiments repeatedly made on the 
guns constructed by the Forges et Chantiers have 
been highly satisfactory. As the result of these 
trials, I ordered from the company the 
quick-firing guns for the Bouvin.” General 
du Pan, whose words were so imperfectly quoted, 
made a very clear and a very just distinction 
between the Canet guns of the earlier types 
and those of his modern practice. ‘‘ It is certain,” 
said General du Pan, ‘‘ that the Canet guns in 1889 
and 1890 did not fulfil everything that might have 
been desired, and in saying that I refer to the trials 
made at the polygon. Since that time they have 
been greatly improved, and for some time now they 
have been thoroughly satisfactory.” What could 
be desired clearer than that, and by what right does 
Mr. Krupp ascribe words to General du Pan which 
were never in hismind? He added that, ‘‘ The 
results, although good, were not suchas the Marine 
wish to obtain.” The explanation is very simple ; 
the Marine wish to arrive at an initial velocity of 
800 metres (2625 ft.) per second. M. Canet 
pointed out that his guns had not been constructed 
to give such velocity with the powder placed at his 
disposal, and that such a result could not be ob- 
tained with that powder, which could not be ex- 

ected to give more than 760 metres (2493 ft.). 

r. Krupp will probably admit that service firing 
of a large number of rounds with such a velocity is 
amply sufficient to satisfy even the exigencies of a 
‘*German Artillerist.” With another class of 
powder an average velocity of 800 metres (2625 ft.) 
and with 2400 kilos. (15.24 tons per square inch of 
pressure) was obtained. General du Pan required 
that the 60-calibred guns ordered by his depart- 
ment should be shortened toa length of 55 calibres ; 
this was one of the conditions of the contract to 
which M. Canet had no objection to raise. Close 
as possible investigations have shown that after 
very numerous trials at high pressure, made at the 
Hoc polygon, there was absolutely no bending in 
the guns 60 calibres long, and of much larger 
diameter, so that he continues with perfect confi- 
dence the manufacture of guns as long and even 
longer than this. 

It would really seem that the foregoing entirely 
annihilates the most terrible arguments of Mr, 
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Krupp ; for our own part we deprecate that class of 
discussion, the strength of which depends on mis- 
quotations, or in quoting parts of a sentence, whose 
meaning is entirely modified by the other part, which 
is carefully omitted. Moreover, everybody knows 
that in France the various Government departments 
do not look with much favour on private industry. 
In this respect ideas are much broader in England 
and in Germany. In both of these countries it is 
well understood how much service can be made of 
private industry, and of what vital importance it 
may be to the State at critical times. 

We would not wish to terminate this reply 
without rendering a full measure of public 
homage to Essen, which for so many years was the 
first great gun factory of the world. In its time it 
has armed almost every power, and Germany owes 
it a debt of gratitude for having so largely contri- 
buted to its military glory. It would be very 
unjust and very ungrateful if, as is stated, the 
German Government thought of imitating France 
and of founding a State gun factory to come into 
direct competition with Essen. Such a course 
could only be explained by the fact that Mr. Krupp 
obstinately refuses to keep to the front in the 
march of progress. We leave the ‘‘ serious artil- 
lerists’’ of whom the author of the article in the 
Jahrbiicher paper speaks, to hold to their ideas of 
efficiency, to short guns, and to wedge breech 
mechanism. Every country desirous of increasing 
its military and naval power must find itself com- 
pelled to abandon these cherished principles, and 
to accept others. Artillerists of the younger school 
devote themselves to questions of the power and the 
facility of handling guns, and their rapidity of fire. 
They are charged sometimes with rashness, but 
they continue to press forward, and it is thus that 
progress is made and success achieved. 

The foregoing reply to the ‘‘German Artillerist ” 
was written when wehad under our hand the number 
of the Revue Internationale for April last. This pub- 
lication contains an interesting article on apparatus 
for handling heavy guns, and especially the Krupp 
guns of 30.5-cent. (12.01 in.) calibre. We have 
no intention of discussing the opinions set forth by 
the author ; but the third part of the article has 
suggested two reflections which seem to give a new 
authority, and, as it were, a confirmation of what 
has been said by a ‘‘ French Artillerist.” 

1. The table of principal data and the results of 
firing show 62,450 kilos. (61.46 tons) as the weight 
of the 30.5-cent. (12.01-in.) Krupp gun, mounted 
on its hydraulic naval carriage ; whilst the weight 
of the coast-defence gun and of the earlier type of 
gun supplied to Austria—both of the same length, 
35 calibres—only weighed 49,700 kilos. (48.91 tons) 
and 48,550 kilos. (47.78 tons). Why all this dif- 
ference? It is true that with the same pressures 
an increase of about 36 per cent. in the striking 
energy with the brown powder and of 67 per cent. 
with the new powders can be obtained. But in 
rising from 48,550 kilos. (47.78 tons) to 62,450 kilos. 
(61.46 tons) in the weight of his new naval gun, has 
not Mr. Krupp been guided by special considera- 
tions resulting from the necessities of the Marine ? 
The former guns were fired at pressures of 2275 
kilos. (14 44 tons) per square inch; the gun of 
model 1888 gave a maximum velocity of 681 metres 
(2234 ft.) with 2700 kilos, (17.14 tons per square 
inch of pressure). Modifications in the powder 
charge might have led Mr. Krupp to certain changes 
in the design, but this would not alone justify an 
increase in weight of 14 tons, or more than 33 per 
cent. The weight of 62,450 kilos. (61.46 tons) 
approximates very closely to that of the 32-cent. 
(12.60-in.) Canet gun, which is 5 calibres longer 
and weighs 66 tons; thus with equal length and 
calibre, the Canet gun would be the lighter of the 
two. Clearly, therefore, this consideration of 
weight should not take precedence of everything 
else, and ought in fact to disappear in presence of 
other and much more importaut requirements for 
service on board ship. Evidently Mr. Krupp has 
recognised this necessity. It may be added that 
the Krupp wedge weighs, according to the weight 
given to the Revue, 1500 kilos. (3307 lb.), which is 
very considerable, and must certainly hamper, to 
an extraordinary degree, the manceuvring of the 
gun, no matter how perfect or complicated the 
auxiliary mechanism may be. 

2. Mr. Krupp has constantly reproached M. 
Canet for quoting ‘‘ theatrical rounds” fired from 
his guns. Mr. Krupp admits that the pressure of 
2400 kilos. (15,24 tons) should never be exceeded in 
service ; that, too, is the common opinion of all 


artillerists. Nevertheless, for the gun, 1887 
model, three rounds are given, and these rounds 
were fired with the following pressures: 2945, 
2818, and 2700 kilos. (18.70, 17.88, and 17.14 tons 
a square inch) ; so that it would appear that even 

r. Krupp cannot rise superior to the temptation 
of putting forward ‘‘theatrical rounds.’ In the 
replies by a ‘‘ French Artillerist,” published in En- 
GINEERING, it has been shown that the Canet 
32-cent. (12.6-in.) gun, with a pressure of 2550 
kilos. (16.16 tons per square inch), but little in 
excess of the normal pressure, gives an initial 
velocity of 727 metres (2385 ft.), a striking energy 
of 12,149 metric tons (39,230 foot-tons), and an 
efficiency of 184.9 metric tons per kilo. (82.55 
foot tons per pound) of metal, instead of 172 tons 
(76.8 foot-tons) obtained by Mr. Krupp with the 
pressure of 2700 kilos. (17.14 tons) per square inch. 
Mr. Krupp states that the 30.5-cent. (12.01 in.) 
model 1887, is the most recent type of his large 
calibre guns in actual service. 

At the moment of completing this reply parti- 
culars of the last results obtained with the latest 
type of Canet 57-mill. quick-firing guns, 80 calibres 
in length, are available for publication; these 
results were obtained with trials conducted in May 
last. With a pressure of 2600 kilos. a velocity of 
1013 metres per second was obtained ; and with 
2570 kilos., which is within the range of practical 
work, 1000 metres, or 1 kilo., per second were 
recorded. This is the first time that such a 
velocity has been obtained from any gun, and until 
now the attainment of such a speed has been con- 
sidered impossible. The result proves what can be 
obtained by the use of long guns. With such 
speeds point blank firing becomes easy, at dis- 
tances which not long ago were regarded as pro- 
bable fighting ranges-—2000 yards for example ; 
and it suggests something very like a revolution in 
the armament and fighting tactics of the future. 

Can Mr. Krupp record velocities anything like 
these from the comparatively short guns for which 
he is so determined an advocate ? 

Py ee Ve 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. XV. 

Mr. W. W. Drury has small exhibits of stan- 
dard and measuring instruments, including resis- 
tances and measuring instruments with accessories, 
and the adjacent exhibit of Richard Fréres con- 
sists not only of reading ammeters, voltmeters, 
&c , but also of similar instruments combined with 
the recording drum ; the case also includes some 
of the various other instruments of which Messrs. 
Richards are the manufacturers. 

The lighting of a picture gallery by electricity is 
well illustrated by Messrs. Frank Suter and Co., of 
Berners-street, the essential points being to run 
the lamps at quite full potential or perhaps a little 
over, and to use reflectors which not only screen 
the lamps from the spectators, but also give approxi- 
mately equal illumination, and no shadows ; condi- 
tions quite easy of realisation with incandescent 
lamps, but a little more difficult with arc lamps. 

The water level indicator of Mr. G. Jennings 
(space 154a) is intended mainly for reservoirs and 
consists of a float with chain and balance weight ; 
which float has its up-and-down path in a steadying 
cylinder. The shaft on which the chain works 
makes periodical contacts, which control a step- 
by-step receiving system, to which a recording 
drum is added if required. 

The Birmingham Factory, Birmingham (with 
which business is incorporated the firm of Messrs. 
Fowler, Lancaster, and Co.), in a special room, 
shows a large assortment of the current telegraphic 
stores, including pole fittings, insulators, lineman’s 
tools and materials, also testing sets for tele- 
graphic use. In the way of instruments this 
firm includes not only telegraphic appliances, 
but also electrical watchmen’s clocks, street fire 
alarms, water level and wind vane indicators, 
magnets, bells, and generators, temperature indi- 
cators, small dynamos, and motors. Their auto- 
matic electric gas lighters involve the use of a 
vibrating contact breaker, the armature of which 
carries a pawl that acts on a ratchet wheel, this 
wheel being attached to the plug of the stop-cock, 
and in ordinary cases a small inductive coil gives 
the spark for kindling the gas. A second button 
sets the vibrating contact breaker in action again 
and turns off the gas. Inanother form the ratchet 








wheel on the plug of the stop-cock is operated by 





pulling a chain attached to a pawl, and is so arranged 
that successive pulls of the chain turn the gas on 
and off, the ignition being effected by an induction 
spark at the tip of the burner. 

Mr. Rawlins’ revolving battery involves the use 
of a recognised mechanical expedient for preventing 
polarisation. The carbon and zinc plates of the 
10-cell battery shown are in disc form, all being 
mounted on one spindle with proper insulations 
and connections. In each of the 10 cells are two 
carbon discs and one zinc ; these being about 18 in. 
in diameter. As the spindle is over the tops of the 
cells, somewhat less than half the diameter of the 
discs is immersed. The spindle is on ball bearings 
and a small electric motor keeps it slowly rotating. 

Messrs. H. F. Joel and Co. show their type ring 
armature with 2-pole, and consequent pole fields of 
the same general build as the Oerlikon pattern. 
These small machines with laminated fields are for 
useas motors. The ring armatures of these machines 
may be noticed as being so constructed that all the 
cuils may be taken off without rewinding. The 
arrangement consists of six-arm spiders, on to 
which the six sections of a laminated circumference 
interlock, bolts passing in endways holding all to- 
gether. The wire coils are wound separately and 
placed in position over the laminated sections of the 
circumference ; an arrangement which makes it 
easy to quickly replace a damaged coil. Arc lamps 
of the Pilsen-Joel type, switches, indicating instru- 
ments and resistances, are shown ; the wire spiral 
cviled into a circle and provided with a frictioning 
contact piece bearing on the spiral, is of Mr. 
Joel’s special pattern. 

Among the articles contributed by the W. T. 
Henley Telegraph Works Company are interesting 
samples of india-rubber in various stages of manu- 
facture, including the cleaned or ‘‘ washed” sheet, 
spread sheets, rolled up ready for vulcanising ; also 
samples of gutta-percha in the raw and manu- 
factured states. Electrotype copper wire of high 
conductivity is shown in various forms and as 
covered wires, cables, flexible cords and multiple 
conductors. 

The large show of lead-covered cables of the 
Fowler- Waring Company is supplemented by 
numerous examples of joint making and branch 
adapting appliances ; not only by the use of solder 
but also by the employment of special distributing 
and terminal boxes. 

Lightning conductors and fittings are shown by 
Messrs. Cutting, Douglas, and Co. (stand No. 162) 
and also by Messrs. R. Anderson and Co. (stand 
No. 166) ; after which we come to the Messrs. J. 
S. I. Andrews’ concentric system of wiring, in 
which the inner insulated tinned copper wire is 
separated by a layer of vulcanised india-rubber 
from an outer stranding or armouring generally of 
galvanised iron wire ; this outer wire armouring 
serving for the return circuit. This outside circuit 
is allowed quite free contact with earth or metal 
and is without rubber insulation. This system of 
wiring is recommended in houses as obviating the 
use of casing with the attendant risk of fire from 
the current passing by a damp place. In Messrs. 
Andrews’ system the rupture of arc or defect in the 
vulcanised rubber covering, means virtual contact 
between the wires and the consequent immediate 
melting of the safety fuze. The outer metal cover- 
ing is in some cases an iron tube when special pro- 
tection is needed, and in other instances copper 
wire is employed for the outer covering. 

In making joints or branches the plan adopted is 
first to connect the central conductors by winding 
and soldering, next to make good the insulation 
with rubber strips mixed with sulphur ready for 
vulcanising. A mould is now fixed on, which grips 
the branches, and fusible metal is poured in so as 
to cover all the insulators and to hold or engage 
the wire armouring of all the branches, the heat at 
the same time serving to partially vulcanise the 
india-rubber. Joints with switches, fuze-bases, and 
other fittings are made in a similar manner, and it 
will be obvious that this way of joint making has 
an advantage of strength similar to that of the 
wiped joint of the plumber. Fittings for this 
system are ingeniously designed sv as to bring the 
earthed or return circuit to the outside of the 
fitting, and several of the electroliers with ball-and- 
socket joints, or lowering slides, are worthy of 
notice. The Messrs. Andrews’ method, when 
applied to the three-wire system, involves the use 
of two of their concentric cables, the outer cover- 
ings of both being connected, and forming the 





third conductor. Messrs. Andrews’ system is 
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claimed as especially adapted for ship lighting, as) The International Electric Company, represent- | engine is so simple as to recommend itself strongly. 
the cables can be stapled up anywhere without ing the English agency of Messrs. Mixt and | At each machine tool is a bell push covered with 
avoidance of contact with damp places or metal Genest, exhibits smaller electrical goods. A bell a circular label on which is printed ‘‘ Break the 
work, | system for signalling from workshops to stop the | paper to stop the engine.” It is obviously equally 
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practicable to connect these bell pushes with a} 
signal bell in the engine-room to call the attention | 
of the driver, or with an automatic arrangement to 
instantly cut off steam or put a brake on the engine. 


arrangement, a glass cover can be provided. Like 
the exhibit of Messrs. Mixt and Genest, that of 
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samples of their extensive collection of stock | 


patterns of terminals and small metal articles for 


electric use, also such screw tools as taps, chasers, | 


| gauges, and dies. 
Should the paper label alone not be considered a' 
sufficient guard against needless use of the electric | 


Messrs. Anders, Elliott, and Chetham-Strode com- | 


prises principally the smaller electrical manufac- 


tures, including telegraphic instruments, tele-| 


phones, primary batteries, and an automatic con- 
trivance for checking men’s time. The adjacent 
exhibit of Messrs. Davis and Timmis includes 


| galleries, most of them 50 ft. in diameter, and covered | é : } 
| ties and rafters, by means of steel pins which are 23 in. 


| 








THE COLUMBIAN EXPOSITION. 
THE GOVERNMENT BUILDING. 
Fia. 10 is a diagram plan showing the arrangement 


| of roof framing of one-fourth of the Government Build- 


ing. From this plan it will be seen that the central 
dome, 120 ft. in diameter, is surrounded by a series of 


alternately witha ri and acurved roof, the latter 
being of less height than the former. Figs. 11 to 56 








All bent plates Steel 


Riv ¥6 unless otherwise shown 
Pin plates 6" mde 














are details of some of the different types of roof 
employed. Figs. 11, 12, 18, and 19 are general views 
of pitched and curved roofs in different parts of the 
building, Fig. 12 showing especially the raised cover- 
ing of an end gallery by a pitched roof beyond the 
arched roof. The details of every part of these roofs 


| are shown separately, and can be easily identified b 


the reference letters. The springing of the roof, 
Fig. 19, which is carried on Phenix columns, is 45 ft. 
above the floor. The main rafters are of two angle- 


| irons 6 in. by 4 in., and weighing 72 lb. per yard ; the 


struts are of T-irons, the ends of which are riveted 
to suitable connecting plates for assemblage with the 


in diameter throughout. It will be noticed that the 




















































716 





ENGINEERING. 


[JUNE 10, 1892. 








truss is tied down to the column 7 ft. 2 in. below the 
springing by two T-irons connected to the first joint 
of the bracing, and strutted to the top of the column. 
The details of the springing are shown in Figs. 23 and 
27, where it will be seen that a square plate with a 
central rib is bolted to the top of the column, and is 
passed between the angle bars of therafter, the square 
? in. tie-bars being attached outside, by the steel pin 
passing through all the parts. The curved roof 
(Fig. 18) is very similar in the type of construction, 
but is surmounted with a skylight, as shown ; every 
detail of this truss, which is bolted to the Phunix 
columns that carry the roof (Fig. 19) is shown (see 
details 20 to 39). A very similar form of roof to 
Fig. 19 is shown in Figs. 48 to 56. Fig. 12 shows the 
connection between the lower curved roof and the 
high-pitched roof on a transverse gallery ; this mode 
of closing in the gable end is illustrated in detail by 
Fig. 15. In Fig. 11 will be seen the method of sus- 
pending the upper gallery rafter from the roof trusses. 
Figs. 13, 14, and 16 are further details of this roof. 





A NOVEL METHOD OF TRANSPORTATION. 

Every one who has been to a large exhibition knows 
the great fatigue which is undergone in getting from 
one part to another. The buildings are so vast that 
they require to be separated by ample spaces, in order 
that their proportions may be appreciated, and these 
spaces have to be traversed again and again by the 
conscientious visitor. At Paris, where the available 
ground area was restricted, this was greatly felt, and 
at Chicago, with its immense parks, it will be inten- 
sified tenfold. In order to minimise it, however, there 
is a proposal to equip the ground with ‘‘ movable side- 
walks,” on to which the pedestrian can step at any 
time, and then be carried forward without any further 
exertion. When he arrives at the place where his 
route diverges from the main thoroughfare he may 
return to the roadway and continue on foot. A length 
of 900 ft. of this sidewalk has been erected experimen- 
tally in the Exhibition grounds, and a part of it is 
illustrated in the views on page 707. This piece of 
sidewalk is on the top of an elevated structure, and 
is covered in to protect the passengers from the 
weather. It will be seen that although the moving 
platform is called a sidewalk, it is not necessary that 
the passenger shall remain on his feet, for a part—the 
fastest moving part—is equipped with seats, the effect 
being that there is practically created a continuous 
train of cars which one can enter and leave while they 
are in motion. 

Fig. 2 shows the mechanism very clearly. Upona 
track A there runs an endless train of trucks, a certain 
number of which are fitted with electric motors (Fig. 3) 
driven by current from a fixed rail, not shown. Each 
truck carries a platform B, fitted with posts (not rail- 
ings) at its edge to assist persons in stepping from the 
fixed sidewalk D (Fig. 1) to the moving platform B. 
Of course the trucks with the platforms B do not travel 
very fast; probably from two to three miles an hour 
will be as fast as it would be safe to drive them. 

Upon the main truck is mounted a subsidiary piat- 
form C, furnished with seats. At its lower part it is 
fitted with rails which stand on the tyres of the 
wheels of the truck. It will be seen at a glance that 
when the truck isin motion the platform C will travel 
forward with twice the velocity of the platform B. 
Thus if the truck be progressing at three miles an 
hour, it will travel at six miles. It will be a compara- 
tively easy matter to step from B to C, and thus to 
gain the seats. 

It will be interesting to see how this form of vehicle 
will succeed at Chicago. It would have the capacity of 
dealing rapidly withimmense crowds, but, of course, the 
initial expense will be very considerable. The pro- 
ject is in the hands of the Columbian Movable Sidewalk 
Company, Chicago, while the patents are owned by 
the Multiple Speed and Traction Company, of Chicago. 


THE BRAZILIAN TWIN-SCREW STEAMER 
‘* PELOTAS.” 

AMONGST many important new shipping ventures of 
the last few years a prominent place is taken by the 
Uompanhia Lloyd Brazileiro, which has its head 
quarters situated at Rio de Janeiro. This company, 
whose first principal object was the union of all steam- 
ship companies then existing in Brazil into one great 
national company, was incorpora:ed early in 1890, 
and, with Baron Jacequay, Dr. Pauio de Mello Barreto, 
and Commendador José da Fonseva at its head, at 
once commenced operations in accordance with the 
provisions granted by the new Republican Govern- 
ment. Their capital was 30 million milreis* divided 
into shares of 200 milreis, and they practically repre- 
sented the old National Company under new manage- 
ment. Their first act was to buy up the Trasatlantica 
Brazileira, the Progresso Maritimo, and the Cara- 
vellas companies for 6,275,000 milreis. They next 
acquired the dry dock and repairing shops, and lastly 
the powerful Companhia Brazileira, for 11 million 





* 20 milreis=2/. 5s. in gold. 


milreis. Their activity, however, did not rest 
there, for they ordered new steamers from Messrs. 
J. and G. Thomson, Limited, Clydebank, and from 
Messrs. Wigham Richardson and Co., and Messrs. 
Hawthorn, Leslie, and Co., on the Tyne, for their 
special services in order to keep up their fleet to 
modern requirements. Amongst these new vessels 
was the twin screw-steamer Pelotas, built and engined 
by Messrs. Wigham Richardson and Co. at the 
Neptune Ship and Engine Works, Newcastle-on-Tyne. 
This vessel is illustrated in this issue. 

The Pelotas, of which a profile and deck plans are 
given on page 722, is a steel twin-screw steamer of 1612 
tons gross built specially for the company’s southern 
coasting service. The dimensions are 275 ft. long be- 
tween perpendiculars, 34} ft. beam, 20 ft. depth. She is 
very elaborately fitted for the accommodation of 80 
first-class pasengers and about 300 emigrants, the latter 
being placed in the ’tween decks forward. The first- 
class dining saloon and the ladies’ room are placed on 
the upper deck aft (Fig.3), the former being fitted in 
light-coloured chased marble handsomely decorated, 
and the latter in carved oak, whilst between them is a 
spacious entrance hall, furnished with comfortable 
lounges. The floors are all of parqueterie work, and 
the whole forms a luxurious but cool and comfort- 
able suite of apartments suitable for tropical service. 
In the ’tween decks aft and below these rooms (Fig. 4) 
are placed the first-class sleeping berths, which are 
provided with iron folding beds, compactum wash- 
stands, electric light, electric bells, and all those little 
accessories and conveniences which add so much to the 
comfort of passengers. The sanitaryarrangements are 
very complete; the baths are of solid marble placed in 
large airy rooms with salt and fresh water supply, 
douche, &c. Included in this category is a machine 
by Geneste, Herscher, and Co., for disinfecting clothes, 
mails, &c. 

The accommodation for the officers is in a house on 
the upper deck forward, whilst the captain’s rooms 
are placed on the promenade deck (Fig. 2). The 
deck machinery consists of two steam cranes, two 
winches, steam and hand steering gear, steam windlass, 
and a double steam capstan aft. 
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The vessel is lighted throughout by electric light, 
and a large icemaking engine and refrigerating 
chamber, while cooking ranges of the latest type, hot 
presses, &c., further add to her complete equipment as a 
modern passenger steamer. 

The engines of this vessel, illustrated on our two- 
page plate, are also interesting in consequence of the 
high speed attained with the full lines the builders 
had to adopt to carry a large cargo on so light a 
draught as 9 ft. As will be seen from the engravings, 
the propelling machinery consists of two sets of triple- 
expansion engines, each set having cylinders of 18 in., 
28 in., and 46 in. in diameter, by 30 in. stroke. The 
cylinders are supported on six cast-iron columns, the 
back column being cast on the condensers, which are 
placed parallel to the crankshafts, all as shown on 
Fig. 8. Each condenser is provided with a centrifugal 
circulating pump, an air pump, and feed and bilge 
pumps, and contains 1210 square feet of cooling sur- 
face. The tunnel shafts, as well as the propeller and 
crankshafts, are of Vickers steel. The valve motion 
is of the ordinary link type, and like the whole of the 
working parts is provided with very large wearing 
surfaces, special care having been taken to render 
every part as accessible as possible and adjustments 
easy of execution, a very important feature in machi- 
nery intended for hot climates where the cost of over- 
hauling is only equalled by the length of time required. 

There are two double-ended boilers (Fig. 9), each of 
12 ft. 74 in. in diameter by 15 ft. long, containing 
4706 square feet of heating surface. e furnaces, 
Purves’ patent, are 3 ft. 3} in. in diameter, and the 
grate surface is 192 square feet. Messrs. Weir’s well- 
known feed pumps, heater, and evaporator are very 
conveniently placed, the pumps being on the centre 
line of the vessel between the two engines (Figs. 6 and 
7) are directly under the eye of the engineer in charge. 
The heater is placed immediateley above the pumps on 
the level of the entrance platform, from which the 
attendant can make necessary examination and adjust- 
ments. Besides these pumps and those worked by 
the main engines there are the usual ballast, weamrens’ E 
feed, salt, and fresh water pumps, all conveniently 
arranged, but at the same time occupying every corner 








in the space allotted to the machinery. 





The power indicated by the engines on the loaded 
trial trip, and when running 135 revolutions, was 2200 
horses, the vessel steaming at the time 13.9 knots as 
a mean of several runs. Similar engines built from 
the same pattern, but having 36 in. stroke, and fitted 
into the steamer Northumberland, indicated 2636 
horse-power on trial at voyage draught, and when 
running 134 revolutions. The boilers in this case were 
13 ft. 6 in. in diameter by 16 ft. long. The Northum- 
berland isa mail and passenger steamer, completed 
in the spring of last year by Wigham Richardson and 
Co. for the services of the Charlottetown Steam 
Navigation Company across the Straits of Northum- 
berland, which separate Prince Edward Island from 
the mainland of Canada. This vessel has just com- 
pleted a very successful summer season, she has 
steamed regularly 16 to 17 knots, and has earned for 
herself the distinction of being considered the fastest 
steamer running in Canadian waters. 








ELECTRIC RAILWAYS IN LONDON. 

Tur Joint Committee of Lords and Commons having 
reported in favour of electricity as a motive power for 
underground railways, a Select Committee of the House 
of Commons, with Sir John Kennaway as chairman, 

roceeded to consider the first of the six schemes now 

fore Parliament for the construction of electric rail- 
ways in the metropolis. The purpose of this Bill is to 
authorise an electric underground line from Baker-street 
to Waterloo Station, with various stations along the 
route, the total length to be just short of three miles. 
Some opposition was offered by clubs and hotels in North- 
umberland-avenue, mainly respecting possible structural 
damage through the proposed subways, and from other 
quarters ; the question of electricity as a motive power 
was raised by petitions. The South-Eastern, Metro- 
politan, and District Railway Companies also opposed, 
and the London County Council and the Thames Conser- 
vancy were likewise represented. 

Mr. Pember, Q.C., in explaining the scheme, mentioned 
that it was proposed to construct the line through the 
agency of an independent company, with a capital of 
1,250,000/., the estimated cost of the line being 990,000/., 
and an additional 300,000/. for lifts and plant. 

The Chairman intimated that the Committee agreed 
with the Joint Committee as to the congestion of traffic 
in the streets, and the necessity for relieving it, and for 
opening up communication between the north and south 
of London, but that they desired some evidence as to the 
—en electricity as a motive power. 

. J. H. Greathead, joint engineer of this scheme 
with Mr. Galbraith, as also of some of the other 
similar projects, was called to explain the proposal. 
Pointing out that at present there were no rapid means 
of transit between Baker-street and Waterloo Station, 
the omnibuses being slow and inconvenient, and that the 
new railway service would be three times as rapid as were 
the omnibuses, he said the proposed line was divided into 
three sections. The first would begin in New-street, 
Upper Baker-street, to the west of the Baker-street 
station of the St. John’s Wood line. That station and 
the Metropolitan station at Baker-street were contiguous. 
The new station would be at the end of the existing 
station, but at a lower levelwith a view toan interchange 
of traffic with the Metropolitan Railway. It was intended 
to pass under the approaches to the Baker-street Station 
with — at a lower level, and by arrangement with 
the Metropolitan Company it would be easy to have access 
from their platform to the proposed station. Beyond the 
station the line would be extended on in order to allow the 
trains and locomotives to pass over the line on which they 
arrived to the ordinary line. The new line would run 
from Upper Baker-street to the Baker-street Metropolitan 
Station, under the Park, southward to Portland-place, 
and under Langham-place, where it would join the 
second section. The latter would run under Oxford- 
circus and Regent-street to Piccadilly-circus, and would 
there meet the third section, which would proceed under 
the Haymarket, across Pall Mall, down Cockspur-street, 
Charing Cross, and Northumberland-avenue, then under 
the District Railway and the Thames, and so to Waterloo 
Station. The three sections would form one continuous 
line, and the terminal station would occupy some of the 
arches underneath the whole width of Waterloo Station. 
The sharpest curve would have a radius of 4 chains. One 
point with that curve would be at the foot of Regent- 
street, and another would be at the Haymarket. Those 
curves would bemuch flatter than the curves onthe City and 
South London Railway, where there were several with a 
radius of 14 chains. As to gradients there was one of lin 
55, against the load, up which the trains would have to 
a for ashort length on the south side of the river. 

here were to be five stations, viz., at Baker-street, 
Oxford-circus, with a subway for the interchange of pas- 
sengers with the authorised Central London Railway, 
Piccadilly-circus, which would be a centre of traffic, 
which at present had no railway access, at the eastern 
end of Northumberland-avenue, with a subway for the 
exchange of traffic with the District Railway, and an 
‘antined footway to the South-Eastern Station, and under 
Waterloo Station with inclines and subways to the plat- 
forms of the South-Western Railway. The generating 
eee would be between Waterloo Station and Lower 

arsh. 
Mr. Greathead next explained that at the commence- 
ment of the line the rails would be 48 ft. below the sur- 
face and 22 ft. 3 in. below the Metropolitan ana St. 
John’s Wood rails. Under Allsop-place the depth would 
be 49 ft., under Regent’s Park 53 ft. to 68 ft., under 





the outer circle 68 ft.; under Marylebone - road 
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66 ft. below the road and 38 ft. 6 in. below the 
Metropolitan Railway, under Park-crescent 70 ft., 
and then the depth increased down to Oxford-street, 
where it would be 85 ft. below the surface. Under 
Regent-street the depth would be from 77 ft. to 81 ft., 
diminishing as the surface fell, down to 56 ft. at the Hay- 
market. At Charing Cross it would be 52 ft., under the 
Avenue from 53 ft. to 58 ft., under the District Railway 
34 ft. below the rails and 54 ft. below the surface; under 
the Thames Embankment it would be 52 ft. 6 in. ; on the 
south side of the river it would be from 46 ft. to 15 ft. at 
theend. Under the bed of the river the rails would be 
16 ft. 6 in. in depth; after crossing the Thames 
the depth reached 46 ft. near Sufferance Wharf, 
and it diminished to 30 ft. at York-road. The 
depth could be increased in that neighbourhood if neces- 
sary. There would be no difficulty, the witness added, 
in regard to tunnelling operations, and not the slightest 
danger to buildings either on or under the surface. The 
process of construction would be the shield process, 
similar to that employed for the City and South London 
Railway, and to be used for the Central London Railway. 

On the question of electricity as a motive power Mr. 
Greathead said he had no doubt whatever that electricity 
was perfectly suitable for carrying on such a traffic as 
might be expected on this railway. That question had been 
thoroughly examined in the case of the Central London 
Railway, and since then the South London line had been 
working continuously. It had been running 350 trains a 
day, and although there had been some slight hitches and 
delays, the traffic on the whole had been conducted in 
such a way as to compare favourably with the suburban 
traffic of most of the railways, especially during fog, 
weather. On that line in foggy weather there was only 
a slight haze, while on other lines the fog was so dense as 
to completely upset the traffic. Moreover, there was no 
smoke, and the temperature being higher in the tunnel 
than on the surface, the fog was dissipated as it de- 
scended. There could be no question of the sufficiency 
and adaptability of electricity as a motive power, for it 
had been largely used in America and elsewhere for trac- 
tion purposes. The total cost of the whole line would be 
990,000/., including a considerable sum for contingencies, 
and to that must be added 300,000/. for hydraulic lifts, 
electric plant, carriages, and other appliances. Steam 
locomotives being absent, Mr. Greathead further ex- 
plained, ventilation would be a very easy matter. 

It had been calculated that the passage of one steam 
locomotive along a railway was equivalent to the passage 
of 30,000 people—that was that the air was vitiated to 
the same extent by the locomotive as by 30,000 people ; 
so that ventilation, in the absence of a steam locomotive, 
was a very simple matter. That was secured upon the 
electric lines by having two separate tunnels for the up 
and down lines. The trains acted as pistons, expellin 
the air on approaching a station, and drawing in fres 
air behind them as they left. 

In reply to the Committee, Mr. Greathead further 
explained that the air entered the tubes through the 
shafts at the stations, and as a train moved through 
the tunnel it set up a current of air in the direction 
in which it was going, and drove the air in front of it to 
the shaft at the next station. The passengers were not 
in a hermetically sealed tube, because there were accesses 
to the tubes at each station. There were, however, no 
openings between station and station. To admit air 
into the carriages there were openings left, through 
which, as the trains moved, the air entered at the 
front, and passed through and out at the rear. This 
system was in full operation on the City and South 
London Railway, and acted perfectly well in securing 

ood ventilation. Being subsequently recalled, Mr. 
reathead stated that the trains would run at an average 
speed of 18 miles an hour, and with respect to possible 
traffic, he mentioned the fact that when the Metropolitan 
ilway was a short line of only 44 miles in length it 
carried 45 million passengers per mile per annum, and he 
therefore thought the estimate of 14 million per mile per 
annum for this railway was a reasonable one. 

r. Galbraith, joint engineer, was ‘also examined 
for the promoters, and Mr. Scotter, general manager of 
the South-Western Railway Company, gave evidence in 
support of the scheme. On the other hand, Sir Myles 
Fenton urged that the scheme would interfere with 
intended extensions of the South-Eastern Railway, 
stating that for years that company had contemplated 
making junctions between that railway at Charing 
Cross and the lines running north of London, as well 
as new works at Craven-street, for the accommoda- 
tion of the Covent Garden traffic and the Conti- 
nental parcels traffic. Mr. F. Brady, engineer to the 
South-Eastern Company, Sir Frederick Bramwell, 
consulting engineer to the South-Eastern Com- 
pany, Sir B. Baker, Mr. Bell, general manager of 
the Metropolitan Railway, and Mr. Wolfe Barry 
were among the other opposing witnesses. The last 
named said the dine was Coats laid out, and he argued 
that although electricity had attained a high state of 
efficiency it could not yet compete with steam for rail- 
ways. Sir F. Bramwell expressed the view that the line 
would be a serious hindrance to the construction of a line 
north and south for ordinary traffic, and with ordinary 
engines, and also that although the line might get some 
traffic it would not pay for construction. 

Before the close of the evidence it was intimated that 
clauses had been agreed upon with respect to the in- 
terests of the clubs and hotels in Northumberland- 
avenue. 

On the conclusion of evidence and speeches, the Com- 
mittee, after a brief conference, declared the preamble of 
the Bill proved, and the clauses having been dealt with 
the*Bill was ordered to be reported to the House. 

During the proceedings on this scheme a discussion 





took place respecting the prospect of this and the other 
electric railway Bills passing before the dissolution. 
Mr. Littler, Q.C., observed that the prospects of the 
other Bills getting through, even if the Committee 
assed them, were hopeless, seeing that they could not 
e dealt with by the _ he of Lords this session. All 
that could be hoped for was that, as had been done on 
previous occasions, a resolution might be passed enabling 
the Bills to be taken up in the next Parliament at the 
stage they might have reached at the dissolution. 








MISCELLANEA. 
THE annual output of Portland cement in Europe is 
— barrels, and its commercial value 7.2 million 
sterling. 


Messrs. William Simons and Co., Renfrew, have re- 
ceived, amengst other new orders, one for a screw hopper 
dredger for the Harrington Harbour Board. 


The Westinghouse Electric and Manufacturing Com- 
pany of Pittsburg has been awarded the contract for the 
incandescent lighting of the World’s Columbian Exhibi- 
tion of 1893, e understand that the contract covers 
apparatus to the extent of about 90,000 16 candle-power 
lamps capacity. 

The total average income of families engaged in the 
manufacture of pig iron in America is given in a States 
census bulletin as 118/., in Britain 91/., and in Belgium, 
75l. The figures regarding bar iron workers are as 
follows: States, 157/.; Britain, 120/.; Belgium, 72/.; 
France, 93/.; Germany, 56/. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending May 29 amounted, 
on 16,3374 miles, to 1,350,489/., and for the correspond- 
ing period of 1891, on 16,262 miles, to 1,359,960/., an in- 
crease of 754 miles, or 0.4 per cent., and a decrease of 
94711., or 0.7 per cent. 


Two 5000 horse-power turbines have been ordered by 
the Cataract Construction Company from Feesch and 
Ficcard, of Geneva, Switzerland, for the Niagara Falls 
power plant. They will be placed in the great wheel pit 
now being excavated, which is 140 ft. long, 18 ft. wide, 
and 170 ft. deep. 


A train of grain made up of forty cars of 60,000 Ib. 
capacity has been drawn from Chicago to Philadelphia 
by one engine, occupying five days, giving a speed 
of 15 miles an hour. The distance between division 
points for changing engines has been increasing in 
America, and some western roads are running engines 
- to 300 miles, where they used to run 100 miles or 
ess. 


It is understood that the South-Eastern, the London, 
Brighton, and South Coast, and the London, Chatham, 
and Dover Railway Companies have agreed to the exten- 
sion of time allowed for return tickets as follows, as from 
July 1 next: For distances up to 12 miles tickets will be 
available for two days ; for distances above 12 and under 
50 — eight days; for distances above 50 miles, one 
month. 


A mansion in Ayrshire has been fitted by a Paisley 
firm with an installation of electric light, the power 
being generated by a turbine running in connection with 
a 6-in. pipe having a fall of 27 ft. The water comes from 
a stream in the estate, and is stored in a dam. The 
turbine is belted toa dynamo which works in conjunction 
with storage cells. There are 50 lamps, nearly all of 16 
candle-power. 


M. Witte, Minister of Communicationsin Russia, will 
shortly exarfine the plan for constructing a railway across 
the main chain of the Caucasus Mountains. The line 
will have a length of nearly 100 miles, and will present 
great engineering difficulties. It will have two tunnels, 
one 44, the other 6? miles long. A special commission 
has been appointed to consider the question of construct- 
ing a railway connecting the Volga with the Black Sea. 


An Admiralty order has been received at Sheerness 
Dockyard directing the new first-class steel gunboats 
Circe and Hebe, of 810 tons displacement, to be launched 
on June 14. These two vessels have been longer on the 
stocks than any gunboats built for the Royal Navy in 
recent years, their keel plates having been laid as far 
back as January, 1890. eir construction was at a com- 
plete standstill for some months while the Admiralty were 
settling the designs of their machinery, which is to be 
1000 horse-power below the standard originally fixed. 


Herr Brettman, of the Prussian State Railways, has 
suggested the use of electricity for shunting cars at 
stations. He states that as done at present 4 locomo- 
tives the cost is very high. py | the year 1889-90 an 
aggregate of upwards of 10,000,000 hours were spent by 
different locomotives in this class of work, the fuel alone 
costing 1,500,000/. If to this is added the wages of the 
drivers and stokers it appears that 19 per cent. of the 
total cost of the train service is spent on shunting. He 
thinks that by the use of electric capstans, and in some 
cases of motor cars, the cost of this service could be 
materially reduced. 


A towing oy of a novel description has been 
fitted on some American tugs, and is said to greatly add 
to the life of the hawsers. The hawser is wound on-a 
drum which is driven by steam cylinders. On the steam 
pipe is a reducing valve which is controlled by the 
motion of the drum. In practice, when any sudden strain 
comes on the hawser the drum revolves a little, open- 
ing the reducing valve and increasing the pressure on the 
= inder. As the pull weakens the immediate reverse of 
this occurs. The idea of the apparatus is to receive all 





sudden shocks on an elastic cushion of steam, which 
yields to any sudden strain. 


The South African and International Exhibition, which 
is to be opened at Kimberley in September, is to be 
lighted entirely with the electric light. For the exten- 
sive grounds of the Exhibition, and the interior of some of 
the principal buildings, arc lamps are to be used. These 
will be worked from three ‘‘ Manchester” dynamos, each 
for an output of 900 volts, 10 amptres. The total number 
of arc lamps to be used is 37, each of 2000 candle-power. 
The interior of the smaller buildings will be lighted with 
incandescent lamps of 16 candle-power, worked from 
three ‘* Manchester” dynamos, each for an output of 
110 volts, 120 amptres. The whole of the plant is being 
— by Messrs. Mather and Platt, Limited, Man- 
chester. 


The submarine gun in Ericsson’s torpedo boat De- 
stroyer has been tried. This gun fires a torpedo having 
about the specific gravity of water, so that its weight does 
not deflect it from its course. The torpedo used is about 
20 ft. long and 16 in. in diameter in the body, and is in- 
tended to carry 3001lb. of explosives. The tests were 
made by filling the dry dock in the Brooklyn Navy Yard 
with water, stationing the Destroyer opposite the en- 
trance, and firing the torpedo to the rear end of the dock. 
Nets were stretched across the dock at 100 ft. intervals to 
register the course of the projectile. The results were 
disappointing. Fired with a charge of 25 1b. of powder 
the effective range of the projectile appeared to be only 
about 700 ft. The course was erratic, but it is possible 
that the variations were due to the obstructions offered 
by the nets. 


A new form of self-lubricating bearing, under the 
name of ‘‘fibre graphite,” has been brought out in 
America. The bearings are made of a mixture of wood 
pulp and graphite. The graphite is carefully selected 
to free from grit, and is crushed to an impalpable 
powder. It is then thoroughly mixed with moist wood 
pulp and pressed into moulds having perforated sides 
through which the water can escape. After air jdryin 
the solidified mass it is soaked in a drying oil an 
thoroughly baked. The oil appears to serve as a cement- 
ing material, and gives the mass some of the toughness 
and elasticity of linoleum. These bearings have been 
run for upwards of three years on a line of shafting 
in the charging house of a foundry, under the coke loft, 
where they were exposed to dust and to a high tempera- 
ture. During the whole of this period they have, it is 
said, run in the most satisfactory manner, and have 
never once been oiled. They have also been used for the 
spindles of textile machines running at speeds of 9000 to 
12,000 revolutions per minute, and it is claimed that 
careful tests show that less work is wasted in friction 
when these bearings are used than when the spindles ran 
in gun-metal bearings in the usual way. 


Nickel alloy for gun steel is another new departure 
about to be inaugurated by the United States Naval 
Ordnance Bureau. The experiment, or rather the first 
attempt, will be made with an 8-in. gun. A contract 
was entered into with the Bethlehem Company a few 
days ago for the necessary forgings for this gun, which 
will be like the type 8-in. gun, except that 3 per cent. of 
nickel will be added to the metal, and uniformly dis- 
tributed throughout the mass. The following are the 
minimum physical characteristics prescribed for these 
forgings : 
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This is an increase of about 15 per cent. over the condi- 
tions prescribed for ordinary gun forgings of steel, and it 
is estimated that the standard pressure limit can thereby 
be safely increased from 15 to 20 tons, with a consequent 
increase of velocity. 


Reporting on the causes of the accident to the steamer 
Lux, of London, in November last, Colonel Majendie, 
Mr. J. H. Hallet, and Mr. H. R. Mansel Jones state 
that the accident was due to the ignition, in or about the 
stokehole, of some mineral oil, which had escaped from 
the cargo tanks and travelled aft by the port-side bunker 
through the open door in the bulkhead. The escape 
of the oil from the cargo tanks into the side bunker 
was not due to any inherent weakness or defective work 
in such tanks. The escape of the oil from the side 
bunker into the stokehole was due to the defective design 
of the vessel, which failed adequately to isolate portions 
of the vessel into which leakage was possible, and even 
under certain conditions probable, from other non-cargo 
spaces. The design of the vessel, and to some extent her 
management and discipline, failed in more than one 
particular to satisfy the conditions which, with our 
present knowledge, the inspectors consider it indispens- 
able should be observed, whether in the carriage of refined 
or crude mineral oil. This accident, the inspectors add, 
strengthens the observations contained in the report on 
the steamship Tancarville, as to the necessity for an 
amendment of the law to enable proper regulations, 
general and local, to be made for the conveyance of 
petroleum, whether in the form of mineral oil or mineral 
spirit, and whether in barrel or in bulk ; and a prominent 
feature in such amendment should be a power to acentral 
authority (as the Board of Trade) to make general regula- 
tions dealing with what may be distinguished as common 
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risks and general pe (as opposed to purely local 
matters to be dealt with by local bye-laws). 


Mr. George Forbes, writing to the Times from Niagara 
Falls, says, regarding the works for utilising the power 
of the falls, that more than a mile above the falls a canal 
has been cut 1500 ft. long at right angles to the river. 
vertical shaft 140 ft. deep is being sunk, and from the 
lower level a tunnel 28 ft. high and 18 ft. wide and 
6700 ft. long has been carried at a slope of 7 per 1000, to 
issue at the foot of the cliffs below the falls, just under 
the suspension bridge. This work is all nearly com- 
pa The lining of the tunnel with four courses of 

ricks is going on at the rate of 100,000 a day, and this 
rate is about to be inc The turbines are in hand. 
Part of the power is to be used in factories now being 
built a over shafts, and they are now preparing for 
the electrical transmission of power. In 1890, when prepar- 
ing plans to lay before thecommission, Mr. Forbes proposed 
toemploy alternating currents, using as motors either the 
alternating dynamo or the multiphase motor, which has 
since attracted so much attention at Frankfort last year. 
Subsequent progress has so completely borne out the 
views expressed in 1890 that we are going to adopt 
this method. In a year’s time it is probable that 
the city of Niagara Falls will be lighted by this power 
and the street electric railways worked by it. Factories 
are being erected on the vast extent of land owned by the 
company, 30 acres having been reclaimed already, which 
has a perpetual right to use this power over five miles of 
river frontage from a little above the falls upwards. A 
railway, five miles long, all passing through the company’s 
land, is in hand to connect the three lines of railway with 
the principal factories on the company’s property. This 
will eventually be worked by an electric locomotive. 
Franchises have be2n obtained from owners of property 
for a second tunnel under the city of Niagara Falls. The 
company, too, have lately acquired from Canada the 
exclusive right to use land in the Victoria Park for the 
same purpose for one hundred years. Enough water can 
be brought through the branch to utilise 250,000 horse- 
power, and the tunnel from the bottom of the shaft to the 
very base of the fall will be only about 800 ft. long. 








InstTiTuTE OF Martnk Encineers.—Lord Kelvin, as 
President, delivered his inaugural address on Thursday, 
2nd inst., and gave some reminiscences of the advance in 
marine construction, remarking that it was greater than 
in any other branch of mechanics. The report showed 
that there are 428 members, and with associates, 

raduates, and honorary members, the total is 538. The 
nstitute has now premises of its own, and altogether is 
im @ prosperous condition. 


Non-Sirppina Stark Treaps.—We have received from 
Messrs. Mason and Co., 15, Barbican, London, samples 
of their ‘“‘ unwearable non-slipping stair treads.” These 
are thin grooved plates of hard steel, having each alter- 
nate grooves filled with a dovetailed 7 of lead. This 
latter gives a quiet clinging foothold, while the steel re- 
sists the wear. These treads should prove very useful in 
all pate where the traffic is heavy ; they can be applied 
both to new and worn steps. For ships’ use the steel is 
replaced by brass. 


AMERICAN TORPEDOES. —A test is about to be made of the 
Whitehead torpedo, manufactured by Messrs. E. W. Bliss 
and Co., of Brooklyn, under a contract with the American 
Government. The 18-in. torpedoes are to have aspeed of 
from 32 to 33 knots for 437 yards, and 30 knots for 875 
yards. The new pattern will carry a gun-cotton charge of 
about 250 lb., with a detonator of 16 oz., of dry gun-cotton, 
and a primer of from 35 to 40 grains of fulminate of mer- 
cury. It is deemed desirable to determine practically the 
degree of force necessary to project a torpedo from an 
over-water discharge tube in such a manner as to make it 
strike the water at the most favourable angle. 


Sarery APPLIANCE YOR Derrick Crangs.—There are 
at work at the Royal College of Music buildings at South 
Kensington, some derrick cranes fitted with a new safety 
appliance invented by Messrs E. Lea and W. H. Thomp- 
son, of 147, Queen Victoria-street, London. This oak 
ance has arisen from the inventors’ personal experience of 
the eg ye with which the jibs of contractors’ derrick 
cranes fall, owing to the jib chain breaking or being in- 
advertently released. Such an accident is fable to bring 
down the entire crane with disastrous consequences. 
According to the new arrangement the extremity of the 
chain, by which the jib is raised and lowered, is made fast 
to a bolt at the jib head. This bolt is connected to a pair 
of pawls which take into two ratchet wheels, cast one on 
each side of the sheave over which the lifting chain runs 
in the jib head. The bolt is continuously urged forward 
to place the pawls into engagement by a powerful coiled 
spring, while it is drawn back by the tension on the jib 
crane, The sheave itself is cast with deep pockets into 
which the links of the lifting chain drop, and runs in a 
casing which prevents the chain getting out of the pockets. 
Let us suppose that the jib chain breaks. Simultaneously 
the ~ begins to fall, and the pawls dart forward into the 
teeth on the sheave. This latter can now no longer 
rotate, and as the lifting chain cannot ride over it on 
account of the pockets, the weight of the jib is thrown on 
to the lifting chain, and its fall is arrested before it has 
dropped many inches. When a wire rope is used in place 
of the chain a modified arrangement is used which grips 
the rope. Last Wednesday afternoon a demonstration of 
the appliance was given, which acted successfully every 
time, 





PLANING 


MACHINE. 


CONSTRUCTED BY MESSRS. JAMES ARCHDALE AND CO., ENGINEERS, BIRMINGHAM. 





THE illustration above shows a new pattern of planer | The main purpose of these interested parties has been, 
recently designed and constructed by Messrs. James | Of course, to show that their resources are ample, and 


Archdale and Co., Birmingham. 
sents a machine which planes 4 ft. long, by 2 ft. 6 in. 


wide, by 2 ft. 3in. high. These machines are built in yn 


|sive, and with regard to the question of purity those 
|companies utilising the Lea have gained strong sup- 


sizes to plane 2 ft., 3 ft., 4 ft., 6ft., 8 ft., and 10 ft. 
in length, with corresponding widths and heights. 
They are designed for heavy cuts and can be handled 
from either ‘tte. In the small sizes the table travels | 
on flat waysinstead of Y’s. The return speed is about 
four times greater than thecutting speed. The driving 
pulleys are placed at the back of the machine, at a 
considerable distance behind the face of the cross- 
slide. The belts have a high ratio of speed to the 
table, and are shifted alternately by an improved 
belt shifting motion. The rack and all gears have 
machine cut teeth from the solid, and work without 
noise, All pinions are of mild steel. 

The cross-slide is fitted with one or two tool-boxes 
according to order. Independent, self-acting, horizontal, 
vertical, and angular feeds are provided for each tool- | 
box. All the feeds are, of course, variable, and can | 
be thrown in or out of gear instantly and simul- | 
taneously, and are arranged so as to enable a wide 
range of traverse to be obtained. The right-hand > 
right is fitted with a side tool-box, which can 
lowered below the level of the table. It can be used | 
to plane at any angle, and is provided with a self-acting 
vertical feed. If necessary, a side tool-box can 
fitted on both uprights. The cross-slide in the larger 
machines is raised and lowered by power. 








THE ROYAL COMMISSION ON THE 
LONDON WATER SUPPLY. 

Tur Royal Commission on the Metropolitan Water 
Supply having adjourned over the Witsuntide recess, will | 
resume their inquiry on Monday next. They have 
already held about half a dozen sittings for evidence, | 
and have heard the cases—in self defence it may be sai 
—of the New River Water Company, the East London | 
Company, the Lambeth Company, the Southwark and | 
Vauxhall Company, the West Middlesex Company, the 
Grand Junction Company, and the Chelsea Company. 


The wood - | will be 
wage ener 8 being sought for by the metropolis, and that their 


for years to come, without any fresh sources 


ly is pure and good. On those points their 
ence has been emphatic and apparently conclu- 


port from officers of the Conservancy, who have 
testified ~~ clearly as to the freedom of that river from 
pollution. Evidence has likewise been given to the effect 
that a large quantity of additional water can be drawn 
from the Thames without injury either to the river or to 
any one concerned in it. Good progress has thus far been 
made with the inquiry, but anxious as the Commissioners 
are to proceed rapidly, their task will probably prove a 
very long one. They are evidently bent on making 
their investigation thorough and pon Ma ly and they 
have formulated something in the nature of a dis- 
tinct programme. As the President, Lord Balfour 
of Burleigh, explained, they regard the inquiry as 
dividing itself into two main branches—one relating 
to the amount of water required and supplied 
head of the ulation, the sources at the company’s 
command, and the —— upon which their estimates 
for the future may founded ; the other dealing with 
such cece nap as the geological nature of the basins of 
the Thames and the Lea. They propose, as far as i 
sible, to exhaust one branch before taking up the other 
and then, although they will aim at narrowing the field 
of illimitable discussion as far as they can by arriving at 
some basis of agreement, they propose to get information 
from any and every one who may be able to instruct and 
advise them. This course seems to open up instead of 
excluding a very wide field, but on the other hand the 
Commissioners have very distinctly intimated that they 
will exclude anything in evidence which does not appear 
to be relevant to the inquiry. In connection with the 
Commission it is worth noting that the Birmingham 
Water Bill, notwithstanding a further attempt at resist- 
ance in the House of Commons, has been read a third 
time. Whether, however, it can get through the Upper 
House before the dissolution is quite an open question. 


per 





Soutu AusTRALIAN Rartways.—The South Australian 
Government has decided to proceed with the Blyth and 
Gladstone Railway departmentally. 
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THE 


DENNIS CONTINUOUS WIRE NETTING MACHINE. 








Fia. 2. 


Fia. 4. 


Every one is acquainted with the appearance of | ployed, one wound on bobbins of considerable ec 
wire netting, as shown in Fig. 2 above, which illus-|city, and the other spools or taper spindles, called 


trates a small portion next the selvage. 
by twisting together adjacent 
loops into hexagonal form. 
struction, let us neglect the selvage and imagine a 
number of parallel wires laid side by side at distances 
apart 
14 in, 


mbering these wires 1, 2, 3, 4, 5, and 6, 


the first operation is to twist together Nos. 1 and 2, and the difference in the rigidit 


3and 4,5 and 6, andsoon. Then No. 2 is twisted 
with No. 3, No. 4 with No. 5, No. 6 with No. 7, and 
soon. At the next operation No, 2 returns to No. 1, 
and is twisted with it, No. 4 to No. 3, No. 6 to No. 5, 
and the cycle is complete. The process would be 
simple enough were it not for the small gauge of the 
meshes. The bobbins on which the wire is wound 
have to pass between the wires, and as the most cus- 
tomary size of mesh is from 1} in. to 2 in., this is the 
usual limit of the diameters of the bobbins. The 
machine illustrated above, and constructed by the 
Dennis Patent Continuous Wire Netting Company, 
Limited, of 11, Billiter-street, London, was devised 
to avoid this limitation ; it will, however, help the 
comprehension of its mechanism if we first give a 
short description of the method of manufacture it was 
designed to supersede. 

In the ordinary machjne two kinds of wire are em- 





It is produced | ‘‘ springs.” It is these latter that pass to and fro 

wires and bending the | between the adjacent wires, and whose diameter is 

To understand the con- | determined by the size of the mesh. Naturally the 

| wire they contain has to be of a soft quality ; hard 

| wire would be unmanageable when it had to be drawn 

ome on the gauge of the netting, say | off the end of a spool, like yarn from a cop. The 
u 


other wire is harder to give stiffness to the netting, 
of the two can 
often be traced in the form of distorted loops. 
The springs carry only a limited amount of wire, and 
their repeated renewals give rise to frequentstoppages 
of the machine, greatly limiting its output. Figs. 3 
and 4 show the most important feature in the 
mechanism of all wire-netting machines, and one of 
great interest to the mechanic. For each pair of 
wires there is a spindle B, carrying a pinion G 
gearing with a rack. Through this spindle are bored 
two holes D for the wires to pass through. It is quite 
evident that when the spindle is rotated the wires will 
be twisted round each other. On the side towards 
the net they will be bound together (Fig. 2), while on 
the other side the ‘‘spring” must be carried round 
the companion wire to prevent the two wires becoming 
entangled. The spring, contained in a tube, is, in 
fact, connected to the spindle. One twisting is thus 
produced, and the pairs of wires have now to be 





rearranged. It will be noticed that both the spindle 
and the pinion are in halves; the end of the 
spindle runs in a bearing formed with a top and 
bottom cap, and when it stops the parting line of the 
spindle coincides with the — line of the bear- 
ing. The top half of the bearing is now moved away 
to the right, carrying with it half the spindle (Fig. 3) 
and depositing it on the lower half of the adjacent 
spindle, which has been laid bare by its upper half 
having been carried off in a similar manner. All is 
now ready for the newly formed pairs of wires to be 
twisted together, after which, by a reverse operation, 
the old arrangement is reproduced. By this means and 
a porcupine roller, which shapes the meshes and feeds 
forward the web, the netting is produced. 

The mechanism we have just described is repro- 
duced, in its essential features, on the front stand of 
the Dennis machine, except that there are no springs 
wound on tubes attached to the half-spindles. The 
bobbins, it will be noted, are all of large size, and are 
arranged on the rear standard, One-half are supported 
on a stationary creel, to borrow a Lancashire word, 
while the other half are carried on cradles. These 
cradles are mounted on the ends of divided spindles 
similar to those we have already described ; the other 
halves carry ‘‘ fliers,”” not very clearly shown in the 
engraving. The spindles are arranged in divided 
bearings, arranged between a fixed external ring, and 
an inner wheel carried on a central shaft. This inner 
wheel is moved to and fro the distance between a pair of 
— to rearrange the halves to produce the meshes 
of the net, just like the straight frame shown in Figs. 3 
and 4. The wires from the back bobbins are drawn 
through one set of half spindles, and are then led through 
the ‘‘ fliers.” The wires from the bobbins in the cradles 
are conducted through tube guides, to avoid all chance 
of the two wires lashing together, Each wire is kept 
bao by a brake on its bobbin, and all the wires are 
hard, 

It will now be evident to the reader thatin the 
Dennis machine the wires are twisted twice over. 
First they are twisted on the back frame to a very 
large mesh, of a size sufficient to allow capacious 
bobbins to be used. But as there is no market for such 
a web the wires are drawn he. gee toa pitch of 1} in. or 
2 in., or whatever is required, and again twisted. This 
second twisting has the effect of taking out the first, 
or rather of passing it forward — up to the piece 
of netting already formed, and the big bobbins are 
rendered free to ‘‘ set to partners” again, and to be 
rotated by the pinions on the spindles and a large 
spurwheel not visible in the engraving. The device 
is very ingenious and yw: g 

The following are the usual sizes of meshes and 
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gauges of wire adopted in the manufacture of 
netting: 





Meshes, 


Gauges .. 


| pers 


The width of the netting varies from 12 in. to 72in., 
increasing usually by 6-in. stages. The largest size of 
meshes—4 in,—is only used for sheep runs. In the 
home trade the 2-in. mesh is most usually bought, 
while the 14-in. and 13-in. is mostly exported. On an 
average wire netting runs from about 20 cwt. to 30 cwt. 
a mile, the average width being 3 ft. 6in. In the 
home trade it is usually sold in 50-yard lengths, and 
in the export trade in 100 yards —— In 
America the rolls are 150ft. We are indebted for 
many of the above facts to ‘‘ A Treatise upon Wire, 
- "ccs and Uses,” by Mr. J. Bucknall 
Smith. 





TRANSMISSION OF HEAT THROUGH 
CYLINDER WALLS; THE LATE PETER 
W. WILLANS. 

To THE EprTor oF ENGINEERING. 

Srr,—In reply to your gallant correspondent (see page 
686), if regret that I cannot yet accept his suggested cor- 
rection. 

I prefer, as more ye pepo the expression of the 
rate of piston speed to that of the number of revolutions. 

The question under discussion between Mr. Willans 
and myself, at our last interview, was whether or not 
there would be any appreciable dissipation of thermic 
energy through the side walls of steam-engine cylinders, 
whose pistons travelled at the high —— characteristic 
of his central valve, and other typical high-speed engines. 
His subsequent experiments prove that there is no appre- 
ciable loss, because he finds steam jacketing gives no 
measurable advantage; but of course there exists a 
specific and critical rate of piston speed when part of the 
thermic assets contributed by the steam commences to 
be absorbed by the cylinder side walls; and in some 
ratio, as the rate of piston speed decreases, this thermic 
loss becomes greater. It is this critical period that Mr. 
Willans intended to determine, and I am pleased to 
know from Captain Sankey that already he had carried 
out certain tests in this connection. 

It will be clear that the degree of loss of heat by 
cylinder side-wall absorption is a function of the time 
period, in which the steam is exposed to contact with the 
cylinder side-wall surfaces, and the rate of piston speed 
determines this time period. 

‘The number of revolutions, of course, in a steam engine 
with rotative ey parts does the same ; but as far as 
I can see—and with all deference to Captain Sankey, 
——the more appropriate expressicn of the two is the rate 
of piston speed. 

Yours sincerely, 


Liverpool, June 3, 1892. B. H. Tuwarte. 





APPLICATION OF ONE, TWO, OR THREE 
STEAM JACKETS TO A TRIPLE CON- 
DENSING ENGINE. 

To THE Eprror or ENGINEERING. 

Srr,—Having lately been requested to make some feed 
water and coal tests on a modern vertical triple marine 
type a engine, working at 120 Ib. to 145 lb. 
steam pressure, 
carry out a series of experiments on the economic effects 
of the three steam jackets separately and collectively. 
These will shortly be published in detail, but your readers 
might now like to have the broad results. 

Experiments were made, not only with boiler steam in 
all the jackets, but with different and decreasing pres- 
sures in the three jackets. The number of jackets used 
—_ whe any one or any two being in action, or none 
at all. 

The results are instructive, and show an advantage of 
about 12 per cent. in favour of using the three barrel 
jackets as compared with none. This at about 55 revolu- 
tions per minute, indicating some 175 horses, with a pres- 
sure of 116 1b. in each of the three jackets, and about 
ten expansions. 

It is often a debatable point with engineers to which 
— the jacket should b be applied if one only is to be 
used ? 

The experiments determine this point and form a check 
upon each other. The low-pressurs cylinder jacket gives 
a much more advantageous result than either of the 
others, or nearly double the economical gain of both 
——— and with different pressures of steam on the 
jackets, 


Per ge 


The high-pressure jacket alone gave 
»» intermediate ,, ‘. avi epee a 
»» low-pressure ,, na nu one 


gain of feed water or steam as compared with the con- 
sumption without steam in any of the jackets; the engine 
was going at about 57 revolutions per minute. 

It is interesting to compare the dryness fraction of the 


was kindly allowed by the engineers to Pp 





steam at the end of each cylinder in the different experi- 
ments. 

With the three jackets working and 116 Ib. of steam in 
each, the dryness fraction was—in the high, intermediate, 
and low cylinders respectively—854 per cent., 864 per 
cent., 96 per cent. In other words, the steam as might 
be expected became regularly drier as it passed through 
the cylinders. 

Exactly the reverse takes place without steam in any 
of the jackets. The dryness fraction being 87 per cent., 
76 per cent., 644 per cent. in the three cylinders respec- 
tively. More and more water was formed during the 
journey of the steam through the cylinders, passages, and 
valves. When leaving the low-pressure cylinder, the pro- 
portion was about two-thirds steam and one-third water. 

With all the jackets in action the steam was nearly dry, 
as seen above, on leaving the low-pressure cylinder for the 
condenser. This is important, as little or no heat can 
carried from the low-pressure cylinder walls to the con- 
denser without water to convey it. 

The most economical result with boiler steam in all 
three jackets was 14.1 lb. of steam per indicated 
horse-power per hour (including jacket water) with 
146 lb. pressure and 61 revolutions. The dryness fraction 
at release in low-pressure cylinder was 97 per cent. 

Another result of these tests is, that when the steam 
boiler pressure was used in all three jackets more economy 
was obtained than with boiler steam in high, 75 lb. in 
intermediate, and 10 lb. in low-pressure jacket, and the 
dryness fraction was also raised. 

A pressure gauge was placed on each jacket and an air 
cock to test for air in the jackets. 

Yours truly, 
Bryan Donk, Jun. 

Bermondsey, June 4, 1892. 








SUBURBAN ‘“ OVER-DECK ” RAILWAYS. 
To THE Eprror oF ENGINEERING. 

Srr,—In the over-crowded state of the termini rail 
lines of our trunk railways and their congested traffic, 
not only in the metropolis, which must be accomplished 
within confined limits of land, but likewise in many of our 
large provincial cities, it is singular that a system of 
‘*over-deck ” railways for suburban traffic has not been 
organised. It could be constructed overhead of the pre- 
sent lines of railways, and worked by electricity. The 
feasibility of cheap construction of such railways has been 
shown by the overhead railways of New York and the 
adoption of that system at Liverpool, and the preference 
shown there for electric traction. The successful work- 
ing of them by electricity has also been proved. An 
adaptation of the Thomson-Houston system of traction 
seems to have many good points for the purpose. In 
tunnels and through bridges these railways could readily 
dip underneath the level of the main lines in a subway 
of inexpensive work. Such dips have been made in the 
Metropolitan Railway at King’s Cross, Paddington, &c. 
The platform could be carried on open work over the pre- 
sent platform levels in many of our high-roof stations, as 
at St. Pancras, King’s Cross, Charing Cross, Cannon- 
street, &c. Yours, &e., 

ALEX. BLack. 

12, Hunter-street, Brunswick-square, London, W.C., 

June 6, 1892. 





THE PRODUCTION OF PURE IRON. 
To THE EprTor OF ENGINEERING. 

Srr,—In your report of the discussion on Colonel 
Dyer’s paper on “The Production of Pure Iron in the 
Basic Furnace,” you represent me as having said that I 
had tried to make pure iron and had failed. I never 
said anything that could be construed into such a state- 
ment, as I have never set to work to produce perfectly 
pure iron. 

I said that I had at one time to make a large quantity 
of steel for telegraph wire, which had to be as soft and 
pure as it could be got in everyday work, and the steel 
roduced was so soft that it broke at 20.9 tons per square 
inch, stretched 30.6 per cent. in 8 in., and contracted 80 
per cent. at the point of fracture. The remarkable point 
about it was its low tensile strength and high limit of 
elasticity, viz., 16.4 tons or 784 per cent. of the breaking 
strain. This steel was made in a chrome-lined furnace 
from common Cleveland pig iron, and can be made again 
at any time. I shall be glad if you will kindly insert 
this correction in your next issue, 

Yours faithfully, 
JOHN HarpistTy. 

33, Kverton-road, Manchester, June 4, 1892. 





CENTRIFUGAL FORCE. 
To THE EprtoR oF ENGINEERING. 

Str,—Given a material circle, or thin ring, of radius 7, 
perfectly free to move in its own plane ; suppose this ring 
1s Moving in its own plane with a velocity of translation 
V, and having at the same time a rotation in its own 
plane with angular velocity wand circumferential velocity 
rw=v. 

Let us assume that the centre of the ring will move as 
stated by your correspondent, Mr. Huet, in his letter 
given on page 554, and let us examine the consequences. 

According to your correspondent, the centre of the 
ring will describe a circle about a fixed point O, the 
position of which is ascertained as follows. 

Take A B, the diameter of the ring, which at any given 
instant is at right a to the direction of V, the velocity 
of centre of ring. Then O isin AB produced; and the 
distance of O from the centre of the ring is determined 
by the condition 


OA;OB=V+ 0: V-w 





As Mr. Huet points out, this condition may be expressed 
in the form of the equation 


Vv 


R = ’ 
where R is the radius of the circle described by the centre 
of the ring. 


Now R is the angular velocity of the centre of the 


ring about the fixed point O; and = is the angular velo- 


~ of the ring about its own centre. 

n consequence of the equality of these two angular 
velocities, it follows that each particle of the ring 
describes a fixed circle about the point O. The motion 
of the ring is in fact exactly the same as if a straight 


be | Piece of stiff wire, the length of which is equal to O A, 


were fastened or soldered to the ring at the points A B, 
and hinged at O toa fixed axis at right angles to the plane 
of the ring. 





(sy) |p 


Since any particle P of the ring describes a circle about 
the fixed point O, its motion is at every instant accelerated 
towards O. The particle P possesses inertia, and the ac- 
celeration of P towards O requires that P be under the 
influence of a force tending to O. 

The same thing is true with respect to all the other 
particles of the ring. The magnitude of the forces is 
different for different particles ; but they all tend towards 
the point O, and they may be replaced by their common 
resultant, which will be a force tending towards O, the 
magnitude of which may be calculated. Suppose the 
above-described straight piece of wire be made use of, it 
will exert a tension on the ring, and the motion of the 
ring relatively to the point O would be very similar tothe 
motion of the moon relatively to the centre of the earth. 

Now if Mr. Huet will take the ring to represent the 
moon, and the point O to represent the centre of the 
earth, what would he take the tension exerted by 
the straight piece of wire to represent ? 

ours truly, 
. J. STEVENS, 

St. John’s College, Cambridge, May 7, 1892. 


To THE Epriror oF ENGINEERING. 

Srr,—Is it not rather late in the day for Mr. Huet to 
attempt to demolish Newton’s grand gravitation laws? 

Mr. Huet’s theory is thatif the earth were removed the 
moon would continue to circle in the same orbit as before 
the removal took place. On the face of it is this not 
rather absurd? For why does the moon follow the earth 
on its path round the sun if not attracted by it? And 
why in every system is there always a planet or sun at the 
centre, round which its satellites revolve, if there is no 
central or gravitational force exerted bysuchsun or planet? 

Take the case of the earth’s motion round the sun 
describing an ellipse. As Mr. Huet has it, there is a 
translation and a rotation which are known, and from 
these he has calculated the instantaneous axis for one 
point of the orbit ; but there is a different instantaneous 


Fig.1 


Ce 3 


axis for every point in orbit. In fact, let the orbit be 
any curved line whatever, and we have for every point in 
it an instantaneous axis, ¢.¢., of course with the given 
motions. What, then, does Mr. Huet prove by finding 
the instantaneous axis for one point? Certainly not that 
there is no guiding force which may fix the orbit. 

‘aking his own formula, I have calculated roughly 
what effect the rotation about the instantaneous axis 
would have on the shape of the orbit. 


R= Xy = R= 1000 x 300 
v 
R = 300,000 miles, 
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This gives R a deviation from the central path of the 
orbit of 300,000 miles, which is a very small fraction of the 
distance of the earth from the sun, which is, say, roughly 
96,000,000 miles. The effect on the orbit would be some- 
thing like this: 

Apart from all this, how does Mr. Huet get over the 
fact that, assuming Newton’s central force varies in- 
versely to the distance, and knowing that there is uni- 
form angular acceleration about the sun, the earth’s orbit 
can be calculated by strict mathematics to be an ellipse, 
and this is corroborated by observation. 

Mr. Huet speaks of extraneous causes influencing the 
moon’s orbit, but what extraneous forces can there be 
except gravitational forces, z.e., those forces which he 
evidently can dispense with altogether ? 

It would be interesting tosee Mr. Huet’s demonstration 
of his theory. 

I am, yours faithfully, 
May 16, 1892. G.M 





To THE EpIToR OF ENGINEERING. 

Sir,—Mr. Huet, the distinguished teacher of machine 
design at the Delft Polytechnical School, has one rather 
troublesome propensity; he delights in puzzling his 
friends with paradoxes, which, as a rule, are the more 
difficult to unrival, whilst he brings them forward with 
much talent and with an earnestness which often suggests 
the idea that he has been the first of all to fall into his 
own snares. 

If the latter is not the case with his hoax on page 554 of 

our issue of May 6 last, it will give him amusement to 
that he has nearly made a victim, who was only just 
in time reminded of the fact that the rotary motion of a 
mass about its centre of gravity has no deviating action 
upon the velocity of translation of that mass, by the 
remembrance of those games in which coins or similar 
metallic discs are used as projectiles, to which rotation, 
either in a vertical or a horizontal plane, may be im- 
parted without any effect upon the exactness ot the aim. 

Mr. Huet’s geometry of the case is correct ; it isa fact 
that a body having two velocities, viz., one of rotation 
about its centre of gravity and one of translation, turns, 
cinematically speaking, about an axis, the position of 
which is determined as shown by Mr. Huet, but that axis 
is not a fixed one but an instantaneous one ; its position is 
shifted at every moment with that of the centre of gravity 
of the body itself, which will continue to move according 
to the assumed conditions. 

To show this one might say, in adopting Mr. Huet’s 
style of reasoning, that at every moment the rotation 
about the instantaneous axis develops a centrifugal force 


= have which is unresisted, and therefore causes the body 
to fly off at every moment at a tangent in the direction, 
and with the magnitude of V; ze. c, that the velocity of 
translation of the body remains unaltered in both direc- 
tion and a 

To make the body, in the present case the moon, rotate, 
not about a series of instantaneous axes, but about a fixed 
centre, viz., the centre of the earth, a centrifugal action 
equal to the centrifugal force is necessary, and it would 
be difficult to account for the existence of that action 
without Newton’s hypothesis. 

To avoid the questionable pleasure of seeing at our next 
meeting my learned friend enjoy a hearty laugh at my 
expense for having taken bis latest communication rather 
too much au sericux, I beg leave to sign 

Yours serpent, 
D>. MD. = 








SCREW PROPELLERS. 
To THE Eprror or ENGINEERING. 


Sir,—In reply to Mr. McGlasson’s letter, published 


on page 555 ante, under the — of ‘* Race 
Rotation of the Screw Propeller,” I would say that I 
cannot admit of anything strangely corroborative between 


what your reviewer stated on page 490 and my statement 
on page 535. 

I am unable to find the motive which caused Mr. 
McGlasson to refer to a difference of opinion between the 
publishers of your paper and myself, and which I had 
considered as settled. But since he did bring up the 
matter again, he ought to have published what your 
reviewer had said and my statement.in its entirety. As 
it is, he left out the most objectionable part of your 
reviewer's statement. Takingit even as published in Mr. 
McGlasson’s letter, there is a vast difference between the 
final statements of ‘‘having been unable to obtain any 
results,” and ‘‘ having been unable to discover the action of 
the propeller on the water to my satisfaction,” the latter 
remark pertaining entirely to the theoretical problem of 
the screw. As faras practical knowledge is concerned, I 
can assure you, Sir, as well as Mr. McGlasson, that I have 
not wasted my time ; on the contrary, I flatter myself to 
know enough about a screw propeller as to measure 
arene with any one in that particular line, Mr. 

cGlasson not excepted. 

I hereby take this opportunity of informing Mr. 
McGlasson that I have had considerable experience with 
reversible blades, but not in connection with non-rever- 
sible engines. My experiments with flat blades com- 
prised over fifty different screws in actual running vessels 
—not models in tanks—and I have also experimented 
with propeller bosses of various shapes. 

T have obtained some very good results with flat blades 
of certain shape and dimensions, for in a flat blade every- 
thing depends upon a correct distribution of surface ; but 
the prejudice against flat blades is so great that I had 
great difficulty of getting anybody to apply them to his 
vessel. About three years ago I offered Mr. J. Watts, 
chief constructor of Messrs. Armstrong, Mitchell, and Co., 
to construct a propeller with flat blades at my own 


expense, that would be superior to any screw he would 
= against me; but I think I spoiled myself with Mr. 
Watts by the very mentioning of flat blades. This preju- 
dice ye flat blades was chiefly owing to Mr. 8S. W 

Barnaby’s work on “Marine Propellers,” wherein he 
gives an experience with flat blades. There is not the 
slightest doubt as to Mr. Barnaby’s statement about the 
flat blades he used being quite correct ; but the conclu- 
— he arrived at against flat blades in general were 
asty. 

For the information of Mr. McGlasson, I would state 
that I found in all cases that a certain fixed angle for 
certain blades gave the best economic results under all 
conditions, and any material increase or decrease of the 
angle was invariably followed by a decrease in the screw’s 
efficiency, no matter what the conditions were. This was 
more noticeable with flat blades than with helical blades, 
and from my present knowledge of the screw I find this 
quite natural. 

I believe I informed Mr. McGlasson once before that 
he labours under a most serious mistake when he thinks 
he can most economically accommodate the various con- 
ditions of speed and resistance by merely increasing or 
decreasing the pitch angle. The direction of the impulse 
of a blade is always normal to its surface, therefore in a 
coarse-pitch screw, the component reactionary thrust being 
less favourable than in a fine-pitch screw, it requires a 
greater body of water to be acted upon in order to get 
anyway near the same result. When a vessel encounters 
greater resistance than under normal conditions, the 
slip of the screw and the coal consumption increase and 
the screw works wastefully. In order to work less waste- 
fully under such conditions, it would become necessary to 
decrease the slip from a given pitch, and this can only be 
accomplished by adding area to it, either in its length or 
by increasing its diameter; but it cannot be done by 
merely changing the pitch. If Mr. McGlasson could 
change the propulsive area without changing the pitch, 
then he would accomplish what he imagines he is able to 
do by merely changing the pitch. 

Mr. McGlasson seems to dwell more upon the facilities 
of changing pitches than his real invention of non- 
reversible engines in connection with reversible blades. 
Appliances for changing pitches are quite old and have 
been under Government supervision for a long time. 
Large bosses are nothing new either, and they are more 
objectionable and offer more resistance than the non- 
acting blade surfaces at the roots. Itis very strange that 
Mr. McGlasson admits that there is no rotation given to 
the water by the screw, and states that the blades ‘‘ walk 
through,” and still he speaks of those parts of the blade 
surfaces that give no propulsive effect as ‘“‘churning 
endless tons of water to no purpose.” Mr. McGlasson will 
find that if he tows a screw vessel the propeller will offer 
a great deal more resistance when not allowed to rotate 
than when rotating. 

As to my trials with one-bladed screws, which Mr. 
McGlasson compares with trying a bird with one wing. 
I can assure you, Sir, that these trials were of vast benefit 
to me, as they enabled me to discover the different resist- 
ances a blade meets with in its rotation at various 
speeds. It also enabled me to find out the actual cause 
of vibrations in two and three-bladed screws, and I can 
also assure you, Sir, that no matter how well the blades of 
a three-bladed screw are balanced, or how well the engines 
are balanced, a three-bladed screw cannot fail to 
cause vibration to a vessel except at high rotary speed, 
Mr. Yarrow’s and Mr. Barnaby’s statements to the con- 
trary notwithstanding. The engines and the screw are 
one, the working of the one apart from the other creates 
illusions which vanish as soon as they are connected to- 
gether again. I dare say, that almost any engine will 
vibrate by taking its load off. Mr. Yarrow puts another 
load on in place of the propeller, and one that gives a 
better bslance; unfortunately Mr. Yarrow could not try 
the propeller without the engine. 

I cannot close this without thanking Mr. McGlasson 
for wishing me success with my hydraulic propeller, of 
which I hope to be able soon to give a public exhibition 
on a large scale, and of which there is not the least doubt 
in my mind but what it will eventually supersede the 
paddle and screw. 

T am, Sir, very respectfully, 
ALEXANDER VOGELSANG. 
De Keyser’s Royal Hotel, London, E.C., 
May 9, 1892. 





LAUNCHES AND TRIAL TRIPS. 

THE second-class single-screw bins go” Hercules, 
8680 tons displacement, left Portsmouth on Tuesday, the 
7th inst., for the natural draught trial of her engines. The 
ship, which was completed and first commissioned in Novem- 
ber, 1868, has been reconstructed with the original inten- 
tion of making her the flagship on the North American 
station, at an estimated total cost of 142,3037. She has 
been provided with new triple-expansion engines by the 
Greenock Foundry Company, and is to develop 8500 
horse-power under forced draught and 7000 under natural 
draught, with a corresponding increase of speed of half 
aknot. Her main armament remains unchanged, but it 
is intended to give her a powerful auxiliary armament 
of 4.7 in. and other quick-firing guns. The eight hours’ 
trial of her engines under natural draught was satisfac- 
tory; a mean of 7363 horse-power being indicated, with 
81.6 revolutions and .2-in. air pressure. @ mean speed 
as measured by log was 14.4 knots. Both the power and 
speed were beyond the estimate. 





Messrs. Wm. Simons and Co., Renfrew, launched on 
the 1st inst. a large steel twin-screw hopper dredger to the 
order of the Russian Government. It has a capacity to 
carry 1000 tons of dredgings, and the buckets are of ample 





capacity to raise 1000 tons of free soil per hour. There 
are two sets of buckets 25 cubic feet and 11 cubic feet 
capacity egeeneny, the former for dealing with soft 
material. en hard material is to be dredged these can 
be speedily removed and replaced by the smaller ones. 
Steel ripping picks for disintegrating hard material can 
be substituted for every second or third bucket. The 
upper end of the bucket ladder is fitted with an improved 
arrangement to recoil when the buckets encounter rock or 
large boulder stones in an exposed seaway. Improved 
friction dredging appliances are fitted to the main dredg- 
ing og and also to the ladder hoisting and lowering gear 
to slip when meeting with excessivestrains and thereby 
prevent damage. In addition to its chain of steel buckets 
it is provided with a centrifuga) suction pump which 
will raise as least 500 tons of sand in the hour. This 
dredger works to a depth of 36 ft. of water. It has two 
pairs of compound surface-condensing engines of 1000 
indicated horse-power collectively, each driving its own 
propeller. Two steel boilers of 100 lb. working pressure 
supply the steam. The hopper doors are also worked by 
steam and handlifting gear. Two cranes and steam 
appliances control the movements of the lower ends of 
the bucket ladder and the suction pipe. The ladder 
hoist consists of twelve steel ropes and pulleys suspended 
from the shears. 


On May 23 the Stettin Engine Works and Shipbuild- 
ing Wharfs, Limited, late Méller and Holberg, at 
Grabow-on-the-Oder, launched the second division of a 
new floating dock. The first division had been launched 
in the previous week. It is a half-off-shore dock, 230 ft. 
long over all, 72} ft. wide, capable of raising vessels of 
2000 tons and 15 ft. draught. The divisions are 115 ft. and 
155 ft. long respectively. Each division is provided with 
a strong double pumping plant, and both can be worked 
together, the valves being central. The new floating 
dock, which will be opened in June, will be used by 
vessels trading in the Baltic. Stettin at present possesses 
only one dock, which, during the last two years, has 
practically been monopolised by Bremen steamers under 
thorough repair. 





On June 4 the s.s. Ferrum was successfully launched 
at the yard of the Elsinore Iron Shipbuilding and Engi- 
neering Company, Elsinore, Dennetk. This steamer is 
built of steel to Class 100A at Lloyd’s, and has been 
designed specially for carrying rolled iron plates and bars. 
She is provided with one large hold and long hatches to 
facilitate the loading and discharging of the longest bars. 
Tke dimensions are 155 ft. by 24 ft. by 12 ft. 6 in. depth 
moulded, and she is fitted with raised quarter-deck bridge 
and forecastle. Water ballast is carried in both peaks 
and in a double bottom in the fore part of the fore hold. 
The engines, which are placed aft, are of the triple- 
expansion type with cylinders 124 in., 19} in., and 33 in. 
by 18 in. stroke, and designed to give a speed of 8 knots 
on a moderate consumption. The vessel was built to the 
order of Messrs. G. E. Casebourne and Co., West Hartle- 
pool, and is the first steamer built in Denmark to the 
order of British owners. 


Messrs. Napier, Shanks, and Bell, Yoker, launched 
on Monday, 6th inst., the Bosphorus, No. 41, the first 
of two paddle steamers being built by them for the 
‘* Chirket-i-Hairie,” Constantinople, and intended for 
passenger service on the Bosphorus. The dimensions 
are: Length, 160 ft.; breadth, 20 ft.; depth, 9 ft. 6 in. 
This vessel, which is of the one-deck type, with bridge 
extending the length of the wing-houses, has been con- 
structed entirely of steel to Lloyd’s requirements (‘‘ special 
survey”) for coasting pur The entire space under 
deck before and abaft the machinery space is titted 
up as saloons. The engines are of the oscillating surface 
condensing type constructed by Messrs. David Rowan 
and Son. 





A steel launch which Messrs. Mechan and Sons, Nep- 
tune Works, Glasgow, built for Messrs. William Reid 
and Co., London, attained a speed of 13 miles an hour on 
her trial trip. The vessel is 65 ft. long, 10 ft. broad, 
and 4 ft. deep. The forward portion of a short deck, 
which extends fore and aft, has been constructed strongly 
enough to carry a winch, a Hotchkiss gun, and the 
steering gear. The steering wheel is inside a pilot-house 
fitted with glass shutters, which may be closed in wet 
weather. A sun deck, sufficiently strong to carry two or 
three men, extends the whole length and width of the 
vessel. Double cylinder high-pressure engines, with 
cylinders 9 in. in diameter, and a stroke of 10 in., have 
been constructed by the builders. The boiler, which is 
of the locomotive type, is 4 ft. in diameter and 9 ft. 6 in. 
long, and is constructed for a working pressure of 120 Ib. 





The new paddle steamer, Glen Sannox, built by Messrs. 
James and George Thomson, Limited, Clydebank, for the 
Glasgow and South-Western Railway Company’s service 
on the estuary of the Clyde, went on her speed trials last 
week, attaining a maximum speed on the measured mile 
of 20} knots. Ona continuous run of four hours’ dura- 
tion a mean of 19 knots was easily maintained without 
resorting to forced draught, and there was a marked 
absence of vibration. The steamer is 267 ft. long over 
all, 30 ft. beam moulded, or 65 ft. over the paddle wings, 
while the depth to promenade deck is 18 ft. The engines 
are of the compound diagonal surface-condensing type, 
and are supplied with steam from two boilers, working 
at 150 lb. steam pressure. 








Sourn ArricAN RarLtways.—Arrangements are stated 
to have been ‘‘ practically completed ” for building the 
Pungwe Railway. The line is expected to have an im- 








portant bearing upon the future of Zambesia. 
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THE DISPOSAL OF SEWAGE FROM 
ISOLATED DWELLINGS. 

It is a very difficult matter now-a-days to dispose 
of sewage from country houses with a due regard 
to modern sanitary requirements. Our forefathers 
found no trouble in the matter, for they regarded 
the smell of fermenting animal matter as one of 
those things that had to be borne, like the east 
wind, if tndeed they did not aver that it was 
actually healthful. They established a midden at 
the bottom of the garden, and somewhere nearer 
the house they dug a cesspool, connected by a sur- 
All the slops were 
carried out in buckets and poured into the drain, 
after which, on the principle of ‘‘ out of sight, out 
of mind,” no further consideration was given them. 
As a rule they rapidly leaked into the soil, and it 
was fortunate, if they did not gain access to the 
well, to eventually spread the attacks of low and 
typhus fever which used to periodically break out 
in ourcountry places. There were, however, two 
saving features in this system. There were no 
water-closets to dilute the mass of sewage ; indeed, 
when all the water had to be raised from a well, 
and carried in buckets, the amount used for all pur- 
poses was comparatively small. In the absence of 
water-closets and fixed baths there were no pipes 
inside the house to conduct deleterious gases 
into the various apartments, and a great danger 
which now exists, was avoided. The progress of 
science and increase of refinement have now caused 
the midden to be looked upon as an abomination 
by the middle and upper classes, and it has been 
almost universally replaced by some other arrange- 
ment in their dwellings. A kind of compromise 
has been found in the ‘‘ earth closet” or ‘* pail” 
system, which is very widely used in some of the 
large towns in the north, as well as in the country. 
If this be well installed, and managed with great 
care, it has a good deal to recommend it—at least 


6|in theory. In practice the results are often very 


unpleasant, and users are always glad to replace it 
by the water-borne system of sewage disposal. As 
a matter of fact a house that is not fitted with 


281 water-closets cannot be regarded as fulfilling the 


domestic requirements of our times, and its value 


9 | for letting or selling is sensibly lessened. 


It is a comparatively easy matter to provide a 
house with efficient means of delivering its sewage 
beyond its precincts. The difficulty is to know 
what to do with it in the absence of a main drainage 
system into which it can be turned. If there isa 
stream near, the temptation to pollute it is very 
strong, but fortunately the law is generally stronger 
still. The most obvious device is a cesspool, and 
it is one that can be made to act fairly well for a 


33! short time. But with the lavish employment of 


water for bathing and washing now customary, a 
cesspool is filled in a week or two, and then comes 
the difficulty of emptying it and disposing of its 
contents. By this time they are putrid and foul 
smelling, and must be dug into the ground, or dis- 
tributed very widely over meadow land at a distance 








from the dwelling. In any case a temporary 








nuisance is created, and this recurs so often as 
to be practically continuous. The only condi- 
tions under which a tight cesspool can be success- 
fully employed are: That it shall be at a con- 
siderable distance from the house, that there shall 
be plenty of land available, that labour shall be 
cheap, and that the householder shall not mind 
exposing his servants to risks that he objects to 
run himself. 

Of course nine-tenths of the difficulties can be 
avoided if the cesspool be leaky, but such a con- 
dition is in flat contradiction to all accepted sani- 
tary rules. There is, however, one form of leaky 
cesspool which is quite admissible, and when the 
configuration of the ground permits its use, it fur- 
nishes a fairly satisfactory solution of the sewage 
problem. If the foul liquid can be distributed 
through a large mass of porous earth, it is dealt 
with in a natural way, and rapidly oxidised by 
the agency of a certain class of beneficent bacteria. 
As recently explained in our columns the neces- 
sary conditions* are that there should be ample 
time and opportunity between each applica- 
tion of sewage for air to penetrate to every 
portion of the soil that has been fouled, to 
support the organisations which carry on the 
process of nitrification. Now, in a leaky cesspool 
this does not usually occur, for the liquid is con- 
stantly dribbling away, and the earth it traverses 
becomes ‘‘ sewage sick,” and unable to deal with 
it. To avoid this, the best method is to substitute 
for the usual cistern an automatic flushing tank, 
which will empty itself two or more times a day. 
The tank discharges into a series of garden or field 
drains laid as near the surface as possible, not 
deeper than 12 in., along which the liquid rushes, 
a little escaping at each pipe joint. These drains, 
if laid in a fairly porous soil, never become water 
logged, and theyform passages through which the air 
can readily flow. Indeed, care should be taken to 
provide them with ventilating openings. A meadow, 
or an orchard, is usually the most convenient place 
to lay such drains, as then they will not be inter- 
fered with by ploughing or digging. 

This system would be practically perfect for most 
country houses of moderate size, were it not that it 
is essential to remove all solids and glutinous par- 
ticles from the sewage to prevent them choking the 
drains. This involves some kind of catch chamber 
—it may be a tank to be emptied at intervals, or a 
perforated bucket that can be cleansed daily. In 
either case there is a very disagreeable operation to 
be undertaken by somebody, and a temporary 
nuisance. Still there are thousands of families 
that are quite resigned to put up with this evil, 
and also with a cesspool that leaks tothey know not 
where, but most probably under the foundations of 
their home. It is a great advantage to be able to 
direct the leakage into perfectly innocuous 
channels where the organic matter will be rapidly 
oxidised to inorganic nitrates. There are, however, 
many instances where even this simple system can- 
not be carried out. Take the case of the villa built on 
its half-acre plot of flat land just beyond the limits 
of the sewerage system of the town to which it is 
nominally connected. There is not sufficient fall 
to admit of the use of an automatic flushing tank, 
while a moderate sized family will fill the cesspool of 
6 ft. cube in ten days. Pumping must then 
be resorted to. If there is a well on the premises 
the only safe method is to cart the sewage right 
away. Butif there is an independent water supply 
then the extreme end of the garden can be laid out 
for sub-surface irrigation, provided there be a deep 
poroussoil. On a stiff clay foundation sewage ex- 

eriments close to a house are quite inadmissible. 

ut supposing the ground to be favourable in its 
nature, an earthenware pipe should be laid across 
it, and from this there should branch every 3 ft. a 
line of draining pipes. If these can be laid in 
trenches filled up for half their depth with fine 
shingle or coarse sand, it is all the better. If a 
length of 50 ft. or 60 ft. can be secured for the 
drains a very considerable amount of sewage can be 
poured into them without creating a nuisance. The 
surface of the soil should be kept as open as pos- 
sible, se the best method being to utilise it 
for fruit bushes and to hoe it frequently. The 
smaller the available amount of land the greater 
must be the care taken in preparing it. The 
American experiments referred to above show that 
a bed of sand or small pebbles, 5 ft. thick, can be 





* The Experiments on Sewage Filtration by the Mea- 
chester Board of Health, Page 223 ante. 
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relied upon to deal with from 20,000 to 100,000 
gallons per day over an area of an acre, that is, 
at most 5 square yards are required for each indi- 
vidual contributing to the sewage. With much less 
perfect appliances there should be no difficulty in 
getting rid of the liquid from a single dwelling. 
We should certainly hesitate in the neighbourhood 
of a house to adopt the plan of applying the sewage 
to the surface of a sand filter, although it has been 
demonstrated that a layer of earth over the sand 
impairs the nitrifying process. We should fear lest 
the numerous insoluble particles caught on the 
surface of the filter should become unpleasant in 
hot weather, and require to be scraped off at too 
frequent intervals. The plan of subsoil irrigation 
avoids this difficulty to a very great extent, but 
naturally requires a much extended surface. Since 
the sewage of a family of seven persons only 
amounts to about one-third of the rainfall on a 
quarter-acre plot of land, it is not beyond what the 
ground can easily deal with, provided that there is 
sufficient percolation. A swamp will not purify 
sewage under any circumstances. 

The difficulties that beset the sanitation of the 
isolated villa type of residence are not felt nearly 
so acutely in the case of the country mansion or 
nobleman’s seat. Here there is always plenty of 
land available, and usually there is not the same 
necessity for limiting the cost of the works. The 
essentials are that the treatment shall entail very 
little trouble, and shall give an effluent that may 
be turned into a ditch or stream without creating 
any nuisance. Where it is absolutely necessary to 
raise the sewage, a windmill of the modern, or 
American, type may often be employed advanta- 
geously. A very awkward piece of work of this kind 
was recently carried out by Mr. W. Kaye Parry* 
at the Rathdown Union, Loughlinstown, Co. 
Dublin. In this building the closets are arranged 
on the pail system, but there was a large amount 
of slop water which was collected in a pond, and 
eventually percolated through more adjacent gravel 
pits into the river. This water rapidly fermented 
and became foul to such an extent as to be a cause 
of complaint to the neighbours. The building was 
situated at the foot of the land connected with it, 
and hence the sewage could not be conducted 
away by gravitation. Mr. Parry arranged two 
tanks to receive the weekly flow of 30,000 
gallons, with a pair of steam pumps to de- 
liver the strained liquid into a distributing tank 
on the high land. The pumping is done four times 
a week, and the sewage is employed to irrigate 
eight plots of land, over any of which it can be 
directed by sluice valves. Hach of the plots was 
accurately levelled, and at a depth of 4 ft. beneath 
the surface a herring-bone system of agricultural 
drains was laid, discharging into a central main 
drain connected with an outfall drain. Part of the 
land is planted with osiers and part with Italian 
rye grass. The area of land is three acres, and is 
more than is actually required. In this case there 
is no solid matter in the sewage, and even chance 
particles are carefully strained out, so the surface of 
the land cannot be choked. 

A system which entails the removal of the solid 
matter from sewage cannot be considered altogether 
satisfactory, since at intervals some one must be 
exposed to foul gases for a considerable time. The 
Continental method of emptying cesspools by means 
of exhausted drums is too complicated for private 
use, and even it does not always prevent the escape 
of effluvia, as most people who have been out in 
Paris during the small hours of the morning are 
painfully aware. But so long as men can be found 
to undertake scavengers’ work at moderate wages, 
it is not likely that owners of country houses will 
greatly concern themselves to deal with the solids 
of their sewage automatically. Indeed, it is 
doubtful whether it is possible to do so without 
creating a greater average nuisance than that 
arising from emptying a catch-pit at intervals. In 
the five examples of works described by Mr. Parry 
in his paper there is no case in which the solids 
were not removed, and if such a skilled sanitarian 
always adopts this course it is good evidence that 
it is the best. Nearly all the large towns which 
are now attempting the purification of sewage first 
effect the precipitation of the solids. They have 
usually to employ chemicals for this purpose, for 


through the sewers for any system of straining to 
be satisfactory. Such simple devices as catch 
chambers or perforated vessels are not then avail- 
able. But given plenty of land at a distance from 
dwellings, and suitable gradients, sewage contain- 
ing finely divided solids can be dealt with either 
by broad irrigation or by intermittent downward 
filtration. In the former case the liquid is distri- 
buted by asystem of carriers over land, not specially 
prepared, and in the latter case it is utilised as 
at the Rathdown Union. Both these plans, how- 
ever, require constant attention to divert the flow 
on to fresh areas to allow time for recuperation. 
They are not readily applicable to country houses, 
and fortunately they are not generally necessary. 





MAGAZINE RIFLES. 

Captain Watrer H. James read a useful paper 
at last Wednesday’s meeting of the Royal United 
Service Institution, in which he dealt with the 
question of ‘‘ Magazine Rifles, their Latest Deve- 
lopments and Effects.” Perhaps it was owing 
to the fine weather that there was a smaller 
audience than is usual at the meetings of the Insti- 
tution ; at any rate the fact was not due to a lack 
of interest in the paper. It may be remembered 
that five years ago the author read a paper on the 
same subject before the Institution. At that time 
the magazine rifle was in the future, so far as being 
a service weapon with military powers in general. 
Captain James was then rash enough to make 
certain predictions with regard to the coming 
weapon, but he has not fallen a victim to the fate 
which overtakes so many who prophesy before 
they are sure, for the course of events has well 
borne out the line he took. The propositions 
laid down by the author in 1887 have all received 
general consent except the first. We may therefore 
repeat them. 1. The bolt should have a rectilinear 
motion, because that enables the soldier to fire 
without taking the riflefromthe shoulder. 2. The 
magazine should be central, and should hold 10 or 
12 cartridges. 3. The cartridges should be con- 
tained in a frame or filler, so that they can be 
rapidly loaded into the magazine. 4. The cart- 
ridges should be easily taken from the holder for 
use in the weapon as a single-loader. 5. There 
should be a cut-off, which should be so arranged as 
to facilitate the use of the weapon as a single- 
loader. 6. The bore should be sufficiently small 
to enable a long bullet to be drivan at a high 
velocity, so that at medium range, i.e., within 800 
yards, one sight will suffice for military purposes. 
At the present time every Continental army has 
at oe a magazine rifle of some description, or is 
in the course of so doing, and in all the great powers 
a small-bore rifle has been, or is now being, intro- 
duced. Germany has discarded the Mauser for a 
new weapon ; Austria has gone over to the small- 
bore Mannlicher ; France has the Sebel ; Italy 
adapted her old-fashioned Vetterli, but proposes to 
introduce shortly a small-bore rifle; and Russia, 
after some hesitation, has finally declared for a 
small-bore magazine rifle. 

Although Captain James has not received the 
same support with regard to the rectilinear motion 
of the bolt as he has in the other points he formerly 
advanced, he does not retreat from his original 
position. The ability to fire without taking 
the rifle from the shoulder he looks on 
as sufficient to outweigh the disadvantage 
of the liability of the breech to open if the 
butt of the rifle is struck on the ground. As 
the rifle cannot be fired when the breech is not 
locked this the author looks on as of no moment, 
whilst at very close ranges, when victory or defeat 
are trembling in the balance, every second is of im- 
portance, and therefore the time gained by keeping 
the rifle to the shoulder would be a vital matter. In 
the Austrian and German armies the rifle adopted 
is solely a magazine weapon, whilst our own rifle 
can either be fired as a single-loader or a magazine. 
The latter arrangement the author prefers as it 
insures more certainty that the magazine will be 
available at the critical moment. The latter is 
doubtless a weighty consideration, and perhaps the 
most serious question of future wars will be how 
to keep excited troops from firing away their 
ammunition with reckless haste, and thus be left 
with useless weapons when the critical time arrives. 
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* “The Sewage Disposal of Isolated Dwellings,” paper 
read before the Institution of Civil Engineers of Ireland, 
on April 6, 1892. 





If acertainoperation has to be gonethrough in order 
to bring the magazine into play there is less likeli- 
hood of this occurring. The objections to the alter- 
native plan are greater weight, and with the necessity 





at the critical moment of having to go through an 
operation to increase the rate of fire to the maxi- 
mum, it is evident that the personal equatior. 
enters largely into this question. Well-seasoned 
troops might be better intrusted with the purely 
magazine rifle than younger and more excitable men. 
On the whole we think military authorities are likely 
to agree with Captain James on this point. 

With regard to bore the author is of opinion that 
it ‘‘should be as small as possible compatible with 
sufficient stopping power for the bullet.” That is 
almost a truism, for ‘‘ stopping power of the bullet” 
covers a great deal of ground. In an instructive 
table appended to the paper the author gives very 
full particulars of the magazine rifles of the different 
powers. From these it appears that the calibres 
vary from .256 in. in the case of Italy up to .315 in. 
with the French and American weapons. The 
calibre of the German rifle is .311 in., our own is 
.303 in., Belgian .301 in., and Switzerland .295 in. 
Austria, Italy, Russia, Germany, and Switzerland 
use steel-covered bullets, but the two latter are 
plated with analloy of copper and nickel. Belgium 
uses nickel as a covering, England an alloy of 
nickel and copper, France has an alloy known as 
maillechort, into which copper and nickel enters. 
The author appears to favoura small bore, and says 
that possibly in the near future we may see a rifle 
of notmore than fin. This would involve very long 
bullets with all their inherent difficulties in rifling, 
&c. Referenceis made, inthis connection, to the pro- 
posal of Meig, the well-known German authority on 
rifles, who has suggested the use of wolfram ; this 
metal has a specific gravity nearly double that 
of lead, so that the bullet need be but half the 
length of a leaden bullet to get the same energy. 
General Wille has advocated this view as worthy 
of attention. As bullets at present exist the 
Austrian is far the heavier, weighing 242 grs., 
whilst the French bullet of a corresponding diameter 
is but 216 grs. The next heaviest bullet to the 
Austrian is the German, which weighs 223 grs., 
then comes the Belgian, 219, grs., then the French, 
216 grs., as stated, next in weight are the English 
and the Russian, 215 grs., and lastly, the Swiss 
bullet weighs 211 grs. With regard to muzzle velo- 
cities, the following is the order: France, 2078 ft. ; 
Germany, 2034 ft.; England and Russia each 
2000 ft. ; Belgium, 1980 ft.; and lastly, Austria 
with its heavy bullet and a muzzle velocity of 
1968 ft. The author anticipates higher velocities 
in the immediate future, going up to 2500 ft. or 
2600 ft. muzzle velocity or even higher. In the 
English rifle ten rounds are carried in the magazine, 
and in this respect we are only excelled by the 
Swiss rifle which carries twelve rounds; France has 
eight, and the other powers named five rounds 
each. With regard to the other details we must 
refer our readers to the original paper, in which 
will be found some pertinent remarks on the 
stopping power of various bullets, in connec- 
tion with which the author illustrated the effect 
gained by ‘‘setting-up’—about which we have 
heard a good deal lately—by means of an 
iron plate which had been fired at by one of 
the new bullets with an inverted cup. This ar- 
rangement has the advantage of preventing the 
core coming through the covering, a difficulty which 
still exists with very high velocities. Naturally 
this form loses somewhat in penetration, but this 
is a point which can to a great extent be conceded 
in favour of the advantages gained. 

It may be noted that all the bullets mentioned 
have a hard metallic covering except the Swiss, 
which has only a metallic covering at the point. 
The author reminded his audience that this was 
introduced to avoid the leading of the grooves and 
stripping of the projectile which occurred with 
long narrow lead bullets fired with high velocities. 
Captain James considers that the success attained 
by the Swiss should lead to our experimenting in 
the same direction. The Swiss bullet, moreover, 
is cheaper than the completely covered projectile. 
He, however, prefers our cone-shaped cartridge as 
much less likely to jam. The cartridges of Ger- 
many, Austria, and Belgium have a groove at the 
end instead of the ordinary base. The advantage 
of this is that the cartridge is packed more easily, 
which the author considers a point worthy of 
adoption. 

The second part of the paper dealt with the 
effect of the various weapons on troop formation, 
and the physical effect of the bullets on the human 
frame. These are matters in which we cannot 
follow the author, as being beyond our sphere. It 
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may be said generally, however, that the adoption 
of smokeless powder is to the advantage of the 
defensive tactics, and that the difficulties of obser- 
vation due to long-range weapons will have a 
tendency to prolong deliberate battles. The author 
is further of opinion that the quick fire of magazine 
rifles will discount to a great extent the power of 
cavalry action on the battle-field. ‘‘ When the 
ground is favourable,” he says, ‘‘and surprise 
more or less possible, no doubt cavalry may still 
be used ; but under ordinary conditions to imagine 
that men and horses can live through a shot-swept 
zone of a thousand yards seems to me almost 
ridiculous. The magnificent spectacle of line after 
line of horsemen sweeping over the field is beautiful 
at autumn manceuvres ; in war the physical obstacle 
of the falling men and horses would alone suffice 
to break up all formation, if they did not altogether 
stop the advance.” 

With regard to the unpleasant subject of the 
effect of the bullet of the modern weapon on the 
human frame, the author quotes the following 
opinion of Dr. von Bardeleben, one of the leading 
doctors of the Prussian Army: ‘‘In a modern 
battle the number of wounded and also the number 
of immediate deaths will be larger than formerly. 
But, on the other hand, the proportion of recoveries 


among the wounded removed from the battle-field | ! 


will be greater, because the extensive splintering of 
bones will less often occur, and because the track 
of the bullet, being smaller and cleaner, will be less 
liable to septic influences. Moreover, a larger 
proportion of the wounded than heretofore will 
require only slight treatment, and bullets will not 
so often be found remaining in the body, and thus 
on the whole the surgeon may look for a favourable 
field for the display of his ability.” It may be 
added that these views are in accordance with 
experience given as to the effect of Mannlicher 
bullets during the recent Chilian War. 

In connection with this subject it may be useful 
if we call the attention of our readers to the notices 
that have appeared in these pages of the various 
magazine rifles, many of which have been recently 
illustrated and described by us. The German 
magazine rifle was illustrated and described in our 
issue of May 15, 1891 (vol. li., page 576); the 
Mannlicher rifle on March 6, 1891 (vol. li., page 
265) ; the Mauser rifle on April 3, 1891 (vol. li, 
page 402) ; the Lee-Speed (our own magazine rifle) 
on February 6, 1891 (vol. li., page 166); and the 
Swiss magazine rifle in ENGINEERING of October 2, 
1891 (vol. lii., page 388). The Rees magazine rifle 
was also described and illustrated on page 626 of 
our forty-second volume. 





COLONIAL RAILWAYS COMPARED. 

In entering upon a comparison of the principal 
colonial railways, we do so with the admission that, 
since conditions greatly differ and materially alter 
the circumstances attending the construction or 
working of these railways, deductions cannot be 
made pronouncedly upon an analysis. It is neces- 
sary to consider how much in each case has been 
expended in development by means of railways in 
the hope of reaping advantage in the internal pros- 
perity of the colony. This expenditure is almost 
an unknown quantity. Again, area and population 
may affect results. Taking the Australian colonies, 
for instance, it has to be borne in mind that, 
whereas in Queensland the population is sparse 
and widely scattered—there is only one person to 
every two square miles — Victoria is more com- 
pact, and has a ratio of about 13 of a population to 
each square mile. Of course, concentration of the 
population of a colony of large area disturbs the 
general principle, and here it is difficult to arrive 
at positive data. Again, in South Australia each 
resident may have nearly three square miles to 
himself, while in New Zealand each six of the popu- 
lation have to crowd themselves into a square mile ; 
and in New South Wales each square mile has only 
to accommodate four persons. It might, therefore, 
be assumed that the more compact colony would have 
the best results, yet itisnotso. Many special con- 
ditions may explain this. Certainly where there is 
heavy traffic, as in short linesthrough populous areas, 
there is a necessity for heavier plant, or the repair 
bills, as some of the Australian colonies have learned 
to their cost, will be large, so that not only is the 
original capital greater, but the working expenses 
are higher. Concessions to induce traffic are greater 
than in the sparsely populated district, for the town 


the rural population, so that receipts are affected. In 
Victoria the earnings per head of population are only 
55s. 1d., whereas in South Australia they are 74s. 7d. 
New South Wales occupies a different position. 
Although with about the same population as 
Victoria, the area is between three and four times 
greater, yet the mileage is much less, so that there 
are 525 of population to each mile of railway, 
against 460 in Victoria. But the colonists do not 
seem to travel so much, or rather we would put 
it that they are afforded cheaper transit, as each 
member of the population on an average pays 
but 51s. 11d. to the gross revenue fund. Perhaps 
we should give the exact figures from which the 
deductions have been made. 
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In seven or eight years the population of Queens- 
land has increased by 75 per cent., and the rail- 
ways by 82 per cent., so that the population per 
mile is about the same. In New South Wales 
there has been an increase of 52.7 on the popula- 
tion and 60 per cent. on railways, so that there is 
now more railway per 1000 of inhabitants than ten 
years ago. In Victoria population has gone up 32 
per cent., while the length of railways has increased 
76.7 per cent.; and there are now but 460 inha- 
bitants per mile of railway, while ten years ago 
there were 552. South Australia has promoted 
railway extensions at a quicker pace than the 
growth of her population, for while the inhabitants 
have increased by only 17.2 per cent. the mileage 
of railway has been augmented to the extent of 
61 per cent., so that there are now 76 inhabitants 
less per mile of railway than was the case seven 
years ago. New Zealand, on the other hand, has 
increased her railway at practically the same ratio 
as the population, both being 47.5 per cent. more 
than eight years ago. In India population has 
increased about 16 per cent., and railway mileage 
about 30 per cent., so that there are 13,790 of 
population to each mile of railway instead of 
18,713 ten years ago. In Canada the increase on 
population has been 11 per cent., and on rail- 
ways 34.4 per cent., there being now a mile of 
railway to each 370 residents against 470 in 1882. 
The United Kingdom differs in this respect from 
colonies. Here railways move in the same ratio 
as trade. In the colonies trade and population 
may be said to move pari passu. The one 
is in some measure the cause of the other, so 
that to measure the difference between the 
population and extent of railway is interesting, 
but we do not infer that it is cause and effect. 
The development of internal trade is, perhaps, 
the cause, and here one finds some justification 
for the step forward, for not only have several 
of the colonies increased their mining industries, 
particularly for the baser minerals, but their in- 
ternal resources have considerably developed. We, 
however, recently entered into this question in 
reviewing the mineral resources of Australian 
colonies,* and later we dealt with the general 
situation.t We then showed that the foreign trade 
had in ten years, ending 1888, increased by 30 per 
cent. ; the railway development, it may now be 
added, has been nearly double that ratio, while the 
population has gone up 75 per cent. All the 
colonies have been increasing their general trade, 
so that the railway development, if it has been too 
rapid in some directions, may ultimately prove an 
advantage, but this can only be by judicious 
management. There is no doubt that in agricul- 
tural areas, the bringing of the railways within 
reach immensely improves the value of the land, 
and adds to the exports and to the wealth of the 
country. One evidence of this is the great increase 





* See ENGINEERING, vol. 1., pages 459, 698; vol. li., 
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in the quantity of Australian dead meat, as well as 
wool, sent to this and other countries. Facility in 
getting the meat to the seaboard has as much to do 
with this trade as the improved refrigerating 
arrangement on shipboard. 

Before considering the results of working rail- 
ways it is perhaps well that the cost of construction 
and equipment should be borne in mind, for this 
has much to do with the net gain or loss, and here 
again the distance the constructive material re- 
quires to be brought, the gauge, and the general 
arrangement and equipment of the various lines, 
have to be considered. Great differences exist on 
all these points, but it is not our intention to enter 
at any length into an analysis. In our next Table 
we give some details as to the extent of capital 
invested and the ratio per mile constructed. 


Relative Cost of Colonial Railways. 
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Queensland .. we 2,195 | 8 6 15,101,617 6,880 
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India .. «| 16,996 413 7 } 221,650,C00 12,564 
United Kingdom ..| 20,073 | 4 8 | 897,500,000 44,710 
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There isa somewhat remarkable difference in the 
case of the three railways having 3 ft. 6in. gauge— 
Queensland, New South Wales, and New Zealand 
—especially as the plant in each case had to be sent 
from this country. In America, where the gauge 
is 4 ft. 8} in., the cost is 12,643/., while in Germany 
it is about 20,000/. In Britain the greater cost 
is explained by the preliminary expenses and 
costly works. Of course, as we have already 
stated, there is no means of ascertaining the rela- 
tive value of the material used, or of the workman- 
ship, and it is notorious that in this respect the 
colonies have suffered, or rather have not been 
sufficiently liberal in their first outlay, suffering in 
consequence. 

We come now to deal with traffic. It is not 
necessary to enter into the nature of the traffic. 
That has been done in the case of several countries, 
the systems of which we have reviewed at length 
recently ;* but it may be interesting to remark that 
the ratio of goods to passenger traffic in Queens- 
land was 62.9 per cent. ; in New South Wales, 
60.5 per cent.; in India, 62.5 per cent.; in 
Canada, 64 per cent. ; in Britain, 52.8 per cent. ; 
while in Germany it is 72.3 per cent. ; and in the 
United States 66 per cent. As an evidence of the 
frequency of the trains we may state that for each 
mile of railway open, the train mileage during the 
year was in the various countries as follows: Great 
Britain, 15,480; Victoria, 4300; New South 
Wales, 4000 ; South Australia, 2000 ; Queensland, 
1720 ; New Zealand, 1575. 

It might be undesirable, even were it possible, to 
enter at any length into an analysis of the systems 
of working. Whether it is due to familiarity with 
the British system of competition or otherwise, 
there is no doubt the people here prefer such com- 
petition. In most of the colonies the railways are 
under Government control. Much as one may 
oppose Government control of railways here, the 
case is different as regards young colonies, where 
the inducements to construct railways is not great, 
while the advantages are undoubted ; but it is 
doubtful whether, having found the capital, the 
Governments ought themselves to work the rail- 
ways. British railways are very economically 
managed. That is a necessity, for not only are the 
receipts per train-mile much less than in many 
other countries, but the expensive construction 
and splendid rolling stock, require a large capital 


on which to pay dividend. 
Percentage of Working Expenses to Earnings. 
1883-4. 1890-1. 
Queensland .. oe a si 62.41 71.05 
New South Wales .. ae 60.98 61.57 
Victoria as és 67.11 70.05 
South Australia 66.81 49 
New Zealand.. 68.24 62.47 
India .. 37.62 49.87 
Canada 76.50 70 
Natal .. ee we “a ee — 60 
United Kingdom .. ae ‘ 52 53.8 


It will be noticed, from the Table of percentages 





* Vide ENGINEERING, Vol. lii., pages 303, 331, 422, 449, 
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of working expenses to earnings, that India occupies 
an exceptional position. There the coalfields are 
convenient, and labour is cheap. South Australia 
is the only other on the list which requires a lesser 
percentage of revenue for expenses than the United 
Kingdom. We are well situated for coal, but so 
also is New South Wales, and while labour may 
be cheaper here, more men are employed per mile 
of railway than on many of the colonial systems. 

Our trains are much more frequent, and con- 
sequently the revenue per mile of railway open 
is enormously greater than in the colonies. This is 
due to the compactness of the population, but it 
requires a greater expenditure for running charges. 
Britain takes in receipts nearly 40001. per mile 
open ; New South Wales, 13651. ; India, 12121. ; 
Victoria, 11901. ; Canada, 7051.; South Australia, 
7471.; New Zealand, 610/.; and Queensland, 4241. 
But clearly the best basis of comparison is per train 
mile, and we give the figures for 1884, as well as 
those for 1890-91 : 


Financial Results per Train-Mile. 


1890-91, | 1883-84. 


Working 
Expenses. 
Revenue. 
Expenses. 
Revenue. 


Net 


|; 4@. 
16.74 
32.62 
19,36 

| 38.64 
34.91 


: Net 


eine PY 
ew South Wales 

Victoria .. be 
South Australia .. 
New Zealand... | 93, 58. 
Canada -| 56.15 | 43.40 
India oo os 46.5 

United Kingdom 31.82 


81.19 55.40 | 25. 
12.75 | 56.15 | 43.40 | 
46.5. | 96.80 | 48.82 | 47 
| 26.79 | 60.88 32.17 | 


| 





--| 98 
-| 58.61 








There is a peculiar coincidence in the case of 
Canada, the results in both years being the same. 
It is not necessary to enlarge upon the results given. 
The ratio of net revenue to capital indicates the 
divisible profit. South Australia occupies the best 
position, returning 5.32 per cent. against 2.77 per 
cent. in 1884, while the average for the past ten 
years has been 3/. lls. per cent. In the matter 
of divisible profit, India comes next with 4.85 per 
cent. against 5.91 per cent. seven years ago ; but of 
course there is a loss to the Government owing to 
the depreciation in the value of the rupee and the 
necessity of paying English shareholders their 
guaranteed interest in full. Britain takes a third 
place with 4.10 per cent. against 4.27 per cent. in 
1884. Here there is not much fluctuation in the 
a na of net revenue to capital. New South 

Vales pays 3.60 per cent. against 4.20 per cent. in 
1854 ; Victoria 2.72 per cent. as compared with 
2.91 per cent. ; New Zealand 2.95 per cent. against 
2.51; Queensland 1.74 against 4.04 per cent, ; 
Canada 1.4 per cent., the same as six years ago. 





THE HURRIOANE AT MAURITIUS. 

By the kindness of M, Xavier de Segrais we are 
enabled to place before our readers two reproductions 
of sketches made by that gentleman in St. Louis, 
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immediately after the late disastrous hurricane. 
These show a ruined hospital in Rempart-street, and 
the rescue of dead and dying by the military. The 
views show in a very graphic manner the nature of 


the havoc that was wrought, but it would take many |the hurricane, the barometer was at 27.99 in., 
pages to give an adequate idea of the extent of the |having fallen 1.045 in. since noon. Between 3 
damage. It will be seen that substantial masonry ‘and 5 p.m. it rose 1.012 in., and between 5 and 
buildings were torn asunder and completely 9 p.m. it rose .66 in. The absolutely lowest read- 
wrecked, and that the streets were entirely blocked ing was 27.961 in. at 2.30 p.m., which is the lowest 
with the débris of roofs and walls. Out of sixty- on record in Mauritius. It is quite an unknown 
two churches and chapels, there are only twelve | thing to have a hurricane in the island, except be- 
standing, and these are more or less injured.|tween December 1 and April 15. Hitherto the 
When it is remembered how substantially places of elements have scrupulously respected those two 
worship are constructed among the Roman Catholic | dates. The inhabitants, therefore, viewed the 
community, the violence of the storm will be rising wind without alarm, and many lost their lives 
understood. In fifteen of the principal streets the | by venturing abroad in the lull when the centre of 
number of houses destroyed or damaged reaches | the cyclone was passing near the town. On the 
the enormous total of 590; in the Tranquebar 27th a note was sent to the newspapers stating that 


section not one house is standing, and it is esti- there was ‘‘heavy weather to the northward.” 























mated that one third of the west portion of the 
town has ceased to exist. The eastern portion of 
the town fared better, particularly in the com- 
mercial part. According to official information the 
number of dead, up to May 12, was about 1200, 
and the number of wounded between 3000 and 
4000. The movement of the barometer on the 
fatal day (April 29) and for a few days before are 
very interesting, as will be seen by the annexed 
Table. 

From 9 a.m. on the 24th to 9 a.m. on the 29th the 
mean hourly velocities of the wind are given, as 
determined at the Observatory. From the latter 
hour till 5 p.m. on the same day the velocities per 
hour are given as obtained from intervals of two to 





five minutes. At2p.M. on the 29th, the day of 








On the afternoon on the 28th it was announced 
that there was no cause for apprehension, but on the 
following morning a telegram was despatched from 
the Observatory announcing that the barometer was 
falling at an accelerated rate. Another telegram 
was despatched at 11 a.m. stating that the probable 
velocity of the wind would not exceed 56 miles an 
hour. Soon after the telegraph wires were broken, 
the barometer continued to fall, and soon the 
centre of the depression passed over the island 
eight miles to the west of the observatory, travel- 
ling in an E.S.E. course. Usually the hurricanes 
come with a S8.E. wind, and it was this fact that 
led to the probable violence being under-estimated 
on this occasion, for the wind had been blowing from 
the N.E, forsome days. Thesearoseabout9ft. above 
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its usual level, and many vessels were damaged and 
driven ashore. Lighters capable of carrying 70 
tons were thrown over the quays and deposited on 
the railway lines at a distance of 300 ft. from the 
sea, while boats that ply for hire were laid on a cab 
rank nearly twice as far inland. All classes of 
citizens united with the Government and the mili- 
tary in relieving the wounded and the homeless, 
while subscriptions are being collected both in 
England and France in aid of the destitute. 





EXPERIMENTS ON ELECTRO- 
MAGNETIC REPULSION. 

In view of the close of the Electrical Exhibition 
at the Crystal Palace which will take place early in 
next month, we would call the attention of all 
students of electric science to three series of experi- 
ments that are being daily repeated at the Palace 
in various courts off the central aisle. 

In one of these Mr. Swinburne experiments with 
transformers ; in another Messrs. Crompton and 
Co. show a variety of effects that depend upon 
the heating power of the dynamo current and also 
exhibit special apparatus and utensils devised for 
culinary and warming purposes. In Messrs. Sie- 
mens Brothers’ section many of Professor Tesla’s 
striking results are obtained with a pressure of 
50,000 volts. Some of these are highly interest- 
ing, and deserve the careful attention of every one 
familiar with the leading principles of dynamic 
electricity. The same may be said with equal, if 
not greater, emphasis of the numerous and 
remarkable experiments devised by Professor 
Elihu Thomson, of Lynn (Massachusetts), and 
shown daily by Mr. A. Dixon Brown, of the firm 
of Messrs. Laing, Wharton, and Down. These 
experiments will undoubtedly form a new chapter 
in all future publications on electricity, under the 
title of electro-magnetic repulsion. 

The electric and electro-dynamic effects produced 
by the relative motion of a magnet and a conductor 
were well known years before Professor Elihu 
Thomson began his researches. Besides the usual 
experimental illustrations given in every student’s 
course, we have Faraday’s wheel, in which a copper 
disc is made to rotate between the poles of a perma- 
nent or of an electro-magnet, generating thereby 
induced currents which tend to impede the rotation 
which produced them ; the same effects are obtained 
on a larger scale in Foucault’s classical and well- 
known experiment. 

From these and many other similar actions, it was 
easy to foresee the first results obtained by Professor 
Elihu Thomson with electro-magnets excited by 
strongcontinuous currents. He noticed that acopper 
plate when dropped flat over a pole, settled down 
gradually and softly, being retarded in its action by 
the currents induced in it by its own settling-down 
motion. He found it impossible to strike the pole a 
sharp blow even when the attempt was made by 
holding one edge of the disc in the hand and then 
bringing it down forcibly towards the pole. In 
lifting up the disc a similar reaction, but oppo- 
site in direction, took place, the currents induced 
in the copper plate being then parallel to those 
circulating in the coils round the magnet, and con- 
sequently producing a mechanical force tending 
to oppose the withdrawal of the conducting plate. 

Professor Thomson obtained these results in 
1884 ; and it was not until several years later that 
he observed the novel effects first shown in this 
country at the Royal Institution by Dr. Fleming in 
his Friday evening discourse of March 6, 1891. 
These unique and characteristic experiments may 
now be seen at a stated hour in the Entertainment 
Court of the Crystal Palace on presentation of the 
visitor’s card. 

There was nothing known anterior to Professor 
Thomson’s research which could have led an in- 
vestigator to foresee how a conductor would behave 
when brought into the field of an etnaleo- Senge’ 
energised by a powerful alternating current. e 
experiment was first made by Professor Thomson, 
and the unexpected result achieved led him to 
undertake an investigation of the varied phenomena 
which, by its thoroughness and completeness, 
shows the mind of a master and the manipulating 
skill of an expert. 

In his fundamental experiment he places a copper 
ring round an electro-magnet. On exciting the 
latter from an alternating current machine, the 
ring is strongly repelled and considerably heated. 
When tethered to the table, the ring will, even if 
weighing 8 lb. or 10 lb., remain suspended several 








feet above the magnet. This and other points are 
further beautifully illustrated by placing a longthick 
paper tube over the magnet, so that the tube rises 
4 or 5 ft. above the pole. On dropping the 
copper ring over the excited pole, it falls as if on 
an invisible cushion, and remains buoyed up in 
mid-air. If rings of various materials, but of the 
same size, be used, the strength of the currents 
induced, and also of the consequent electro-mag- 
netic repulsion, will depend upon their electrical 
conductivity ; and they will accordingly be found 
to float at different levels, the better conducting 
ring being the highest. It is easy to recognise that 
these rings are traversed by powerful electric cur- 
rents ; (1) they quickly become heated ; and (2) if 
two of the floating rings brought near each 
other, they will then firmly adhere, obviously 
because the induced currents flow round them in 
the same direction. 

Another fine illustration of this electro-magnetic 
repulsion on a closed conductor is afforded by a small 
incandescence lamp, which is arranged in circuit 
with a flat coil suspended beneath it. The whole 
is placed in a vessel containing water, and is so ad- 
justed as to be on the point of rising through the 
liquid. When this vessel is held over an alter- 
nating magnetic pole, currents are induced in the 
coil, and the lamp lights up. To this luminous 
effect is added that due to the electro-magnetic 
repulsion, viz., the slow ascent of the lamp and 
coil through the water. A great many other 
phenomena, more or less of a similar character, 
were obtained by Professor Thomson, Pre-emi- 
nent among these is the rotation of conducting 
discs and balls effected by the interposition of a 
‘* shading ” plate, i.e., one which covers only a part 
of the pole, thereby setting up in itself eddy cur- 
rents similar in direction to those induced in the 
‘*shaded ” disc or ball. These induced currents, 
by their mutual attraction, cause the disc or ball to 
spin round, a veritable self-starting alternating- 
current motor, though of a very elementary form. 

The explanation of these singular and unforeseen 


actions was soon found from astudy of the wave-like | P 


periodic curves in which it is usual to represent 
the growth and decay of the alternating currents. 
It will be remembered that conductors conveying 
parallel currents flowing in the same direction 
attract, whilst conductors conveying currents flow- 
ing in opposite directions repel each other. This 
law is equally applicable to conductors conveying 
steady and alternating currents. Ifthe latter are in 
the same phase, or in step, the conductors will 
attract each other ; if they are in opposite phase, or 
exactly out of step, they will repel each other. It 
can also easily be shown that if the difference of 
phase is a quarter of a complete period, the result- 
ing attractions and a aa will exactly neutra- 
lise each other and the conductors will remain at 
rest. If the difference of phase should be less than 
a quarter of a period, the attractive impulses will 
last longer than the repulsive, and will therefore 
preponderate ; if the difference of phase exceed a 
quarter of a period, then the repulsive impulses will 

redominate. It isa matter of experiment that con- 

uctors exposed to a rapidly alternating netic 
field are violently repelled. The explanation then is 
that the currents induced in the conductors lag 
behind the magnetising currents by more than 
a quarter of a period. The lag itself is a con- 
sequence of the inductance of the ring or plate, 
whilst the amount of lag depends also on its con- 
ductance. 

This matter is clearly set forth with be 
diagrams in Professor Silvanus P. Thompson’s 
excellent treatise on ‘‘ The Electro-Magnet,” and 
also in the small but suggestive pamphlet (pro- 
curable in the Crystal Palace) containing Dr. 
Fleming’s lecture on ‘‘ Electro-Magnetic Repul- 
sion,” given at the Royal Institution, as mentioned 
above. 





OUR RAILS ABROAD. 

THE information which is now available for April 
last confirms the views which we have from time to 
time expressed as to the effects of the contraction 
of credit from which the commerce of the country— 
and cepeniely the railway iron trade—is at present 
suffering. e have more than once expressed our 
fear that what the Americans term the ‘‘ shut 
down” of credit, so far as the Argentine Republic 
and the Australasian colonies. are concerned, would 
make itself sharply felt upon the demand for 
British rails in those quarters of the world ; and 








that this apprehension was well founded is reflected 
in the fact that our rail exports to Argentina in 
April were only 2245 tons, as compared with 
10,938 tons in April, 1891, and 29,808 tons in 
April, 1890, while we only sent the Austra- 
lian colonies 1218 tons of rails in April, the 
corresponding exports to the same quarter 
in April, 1891; and April, 1890, having been 
13,194 tons and 7202 tons respectively. The effect 
of the practical collapse of the Argentine demand 
for British rails has been very serious, as Argen- 
tina was for many years one of the best clients of 
British ironmasters. Our exports of iron and steel 
rails in all directions sunk in April this year to 
26,723 tons, as compared with 44,766 tons and 
41,721 tons in April, 1891, and April, 1890, respec- 
tively. If we extend our review to the first four 
months of this year, the results disclosed are very 
muchthe same, the exports to Argentina to April 30 
having been only 8316 tons, as compared with 
50,308 tons and 129,468 tons in 1891 and 1890 
(corresponding periods); while our shipments to 
the Australasian colonies in the first four months 
of this year did not exceed 8699 tons, as com- 
pared with 31,992 tons and 36,212 tons in 1891 
and 1890 (corresponding periods). It is diffi- 
cult to understand, however, why the Indian 
demand for our rails should have experienced such 
a considerable contraction during the last two 
years. Anglo-Indian credit is good enough in all 
conscience ; yet, notwithstanding this, we only sent 
British India 34,319 tons of rails to April 3C this 
year, as compared with 47,050 tons and 92,595 tons 
in 1891 and 1890 (corresponding periods). The 
South African demand for our rails has been pretty 
well supported this year, but even in this quarter 
less business has been done, the shipments to 
April 30 having been only 19,696 tons, as com- 
pared with 24,038 tons in the corresponding period 
of 1891, and 19,257 tons in the corresponding 
period of 1890. Business with Mexico, Peru, Chili, 
and Brazil has been all more or less dull, while as 
regards the United States cur rail shipments have 
ractically come to an end, having only amounted 
to 19 tons to April 30. The only country to which 
larger rail shipments have been made this year is 
Sweden, which took 11,041 tons to April 30, as 
compared with 2739 tons in the corresponding 
period of 1891, and 1007 tons in the corresponding 
period of 1890. 

It is, of course, not difficult to understand that 
the decline observable in our rail shipments this 
year has exerted a depressing influence upon 
British metallurgical industry. "The main cause of 
the weakness observable in this year’s exports is 
undoubtedly the contraction of credit which has 
crippled the purchasing power of once profitable 
customers. After all, however, the uses of ad- 
versity are sweet ; and although the market con- 
traction of the Argentine and Australian demand 
for British rails may exert for a time a discourag- 
ing effect, it is better that Argentina and Aus- 
tralasian finance should be placed upon a sound 
and enduring basis. When this has been 
more or less effected, we may expect to wit- 
ness some revival in our rail shipments to 
Argentine as well as to our antipodean colonies. 
Recent advices from Argentina are of a compara- 
tively hopeful character. Not only does bottom 
appear to have been touched, but Argentine affairs 
also show some tendency to improve. The last 
Argentine crops were abundant, and good crops are 
a great element of strength in the conditions of any 
country, and especially in the condition of a young 
and sparsely populated country such as Argentine. 
As regards the Australasian colonies also, a check 
has at any rate been given to the reckless construc- 
tion of premature and semi-useless railways for 

litical purposes. Australasian public men have 
ee much too long in the habit of mixing up 
business with politics, and this pernicious system 
has been terminated—at any rate, for the present. 
It appears probable that 1893 will witness some 
recovery in the Argentine demand for British rails, 
and the improvement may possibly extend to 
Australasia also, as the accumulated capital of 
western Europe must find some external outlets, 
and assist the development of young communities 
in other parts of the world. Our rail prospects in 
South Africa appear favourable; but the outlook 
in South America is much less encouraging. Not 
only has Argentina failed to regain her shat- 
tered credit, but Brazil is also suffering from the 
crude finance of her republican rulers, while Chili 
has only just emerged from an exhausting civil war, 
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Mexico appears to be the most hopeful South 
American feld for the products of British rolling 
mills, but it should not, at the same time, be for- 
gotten that British industrials have to contend in 
Mexico with more or less American competition. 





ELECTRIC SUPPLY AT NEWOASTLE. 

Av the meeting of the Institution of Electrical 
Engineers, held on Thursday gre: May 26th, 
a paper by Mr. A. W. Heaviside and Mr. R. C. 
Jackson was read, giving an account of the works 
of the Newcastle-on-Tyne Electric Supp!y Company, 
Limited. Gas in Newcastle being very cheap 
(1s. 10d. per 1000 ft., less 10 per cent. discount), 
it was necessary that alow price should be charged 
by the Supply Company, who have therefore fixed 
their rates at 43d. per unit, less5 per cent. discount. 
This rate being little more than half what is usual, 
the arrangement of the station and method of dis- 
tribution are of much interest. The site of the 
central station is in Panden Dene, which is a very 
central situation, having the business quarter of the 
town to the south, and the residential quarter to 
the north. The site is also close to the sidings of 
the Blyth and Tyne branch of the North-Eastern 
Railway Company, so that coal is easily obtained. 
On the other hand, water has to be purchased from 
the local company at the rate of about 9.78d. per 
1000 gallons. The present buildings are two in 
number, and inclose a space 119 ft. long by 74 ft. 
wide by 13} ft. high to the top of the girders. The 
foundations for the chimney required care, as 75 ft. 
of made ground have to be passed through before 
the natural bed is reached. The plant now erected 
is capable of a total output of 600 kilowatts, and 
consists of one 250 alternator, three 100-kilowatt 
alternators, and one 50-kilowatt alternator ; all these 
machines are of the Mordey type, and were supplied 
by the Brush Electrical Engineering Company. 
The engines consist of one vertical compound 
automatic engine, having cylinders 11 in. and 18 in. 
in diameter by 12 in. stroke, and three horizontal 
compound engines, the latter being fitted with the 
Rowland-Richardson trip-valve gear. The cylin- 
ders in this case are 16 in. and 26} in. in diameter 
by 36 in. stroke. The dynamos are driven by rope 
gearing. These engines, as well as the boilers, 
were all supplied by Messrs. Robey and Co., of 
Lincoln, 

For the light day and night load the vertical 
engine, which runs at 300 revolutions per minute, is 
employed, the other machinery being brought into 
use as the service requires. The circuits, which are 
four in number, consist of concentric cables insu- 
lated with india-rubber, and drawn into cast-iron 
pipes, of which about 10 miles have now been laid. 
The inner and outer conductors of the concentric 
cables are separated at each junction, or lead-in, 
and are terminated by means of metallic washers, 
which are screwed down and meee together on 
porcelain insulators; this system allows changes in 
the connections to be made very easily. The trans- 
formers used are mainly of the Elwell-Parker 
design, and vary in capacity from 1 to 10 E.H.P. 
They are usually placed in cellars upon the premises 
of the customers. The company did not commence 
supply until 1890, and then only experimentally. 
At the end of 1891 a total of 431,000 watts had 
been installed, but the mean throughout the year 
was 327,841. The units metered on consumers’ 
premises during the year was 244,740, and taking 
this in conjunction with the mean capacity of the 
plant throughout the year, it appears that the 
**load-factor ” of the installation was only 8.16 per 
cent. The average running cost of the station per 
unit sold for the year was as follows : 





d. d. 

Coal... ... 0.663 
Oil ... pan ... 0.044 
Petties ssa ... 0.0579 
Water os 0.8819 
Repairs be ... 0.2480 
Labour and super- 

vision ... . ... 0.8163 
External... ... 0.2817 
General (rent, rates, 

taxes, law, sun- 

dry expenses) 0.6807 2.0267 

Total 2.9086 per unit sold. 


The coal used was a small steam coal costing 
5s. 10d. a ton, with a theoretical evaporative power 
of 10.17 lv. of water from and at 212 deg. Fahr. per 
pound of coal. In special tests from 8 lb. to 7 Ib. 
of water were evaporated, by the boilers, but 








on the average of the year’s run only 5.1 lb. were 
turned into steam per pound of coal, the difference 
being due to the amount of coal wasted in banking 
fires and heating up standing engines. The steam 
used per unit sold averaged 107.5 lb. after deduct- 
ing 10 per cent, of the total amount of water used 
for that applied to washing out and filling up 
boilers, cleaning down lavatories, buildings, «&c. 
The labour and supervision expenses are small, the 
staff required to run the three 200 horse-power 
engines and three alternators consists of one 
station assistant, one engine-driver, and one stoker. 
Three sets of men are employed in shifts of eight 
hours, each with one hour’s overlap for cleaning, 
oiling, &c. The cost of service external to the 
station includes the maintenance of 10 miles of 
mains, leads-in, transformers, meters, &c. The 
capital account is closed for the works in progress, 
and for each kilowatt installed it is estimated that 
this will not ultimately exceed 501. This expendi- 
ture has been incurred for 26,000 eight candle- 
power lamps, and the cost per lamp installed of the 
different items has been as follows : 


obo # 


per lamp. 
” 
” 
9 
” 
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Buildings ... 
Station plant 
Switchboard 
Pipes and bosses 
Mains within them 
Loose plant bas ms 
Transformers... cap Po 2s eee 
The station output and efticiency of distribution 
are deduced from measurements with Cardew 
voltmetres, and Evershed ammeter readings being 
every half hour. These instruments are checked 
from time to time. The principal data thus 
obtained are as follows : 


onmoh 
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Units metered at consumers’ 244,470 
Station units... cs wits 327,821 
Loss in distribution ads . 25.4 per cent. 
Total running hours of station 7504 
Indicated horse-power hours 939,500 
Average watts per 1 horse-power 
rhour... Se cae ang 348 

ater per indicated horse-power 

per hour exclusive of radiation 

and condensation losses... eee Ag 
Average commercial efficiency of 

engines and dynamos ... 46.6 per cent. 


Trials have been made to run the alternators 
in parallel, but with only partial success. This 
appears to be due to the varying angular velocity 
of the engine flywheel during a revolution, and it 
is hoped to obtain successful results by increasing 
the weight of this and the elasticity of the drive. 
The installation on consumers’ premises on Decem- 
ber 31 last amounted to 431,000 watts, and the 
nominal capacity of transformers supplying same 
was 391,000 watts. 

Since the commencement of the year the average 
losses in distribution have been reduced from 25.4 
to 20.5 per cent., and it is hoped that this figure 
will be still further improved. The total working 
cost per unit scld has also been reduced from 
2.908d. to 2.51d., which includes everything, save 
directors’ fees and legal charges. 

In opening the discussion on the paper Mr. 
Crompton said that he wished to thank the authors 
for the first straightforward honest statement of 
the actual expenses of running an alternating 
current station that had as yet been published. 
He understood, however, that the watts in 
the mains were obtained by multiplying virtual 
volts by virtual ampéres, which for  alter- 
nating currents was inaccurate. The 75 per cent. 
claimed for the efficiency of distribution was high, 
and he supposed it did not include meter losses. 
The station was new and the item of repairs was 
therefore small, and the company also appeared to 
be fortunate in their low legal charges. He pro- 
posed to compare the cost of producing a unit at 
this station with that at a continuous current 
station of which he had full figures. In the first 
place, in the alternating current system 107.5 lb. 
of water were used for each unit sold, as 
against 60 lb. of water on the continuous current 
system. The amount of coal used was about 8.2 Ib. 
per unit produced on the continuous system as 
against about 14.6 lb. on the alternate current 
system, showing a considerable saving in favour of 
the former. The salaries at Newcastle seemed to 
amount to about 15/. 16s. a week. Dividing this 
up one could get three leading enginemen at 45s., 
three assistant enginemen at 35s., and three 
stokers at 25s., so that nothing was left whatever 
for superintendence. Speaking generally, alternate 
current dynamos were not quite so economical as 








continuous current ones ; the engines also were 
less efficient than those used at some London 
stations, and a further loss arose from the use of a 
rope drive. The principal loss of efficiency in the 
alternate current system arose, however, from the 
fact that for long periods the transformers were 
much underloaded. He had himself got nearly as 
good results from an alternate current station as 
the authors. When one was obliged to use an 
alternate current system, one had to put up with 
the extra losses he had mentioned, and this might 
be compensated by a smaller first cost of the plant, 
but so far as his own experience went he had not 
found that the alternate current system was any 
cheaper to install. The figures he had given as to 
the working of a continuous current plant were 
not the best he could have chosen, as 87 per cent. 
combined efficiency of engine and dynamo was now 
regularly obtained in practice. ‘The amount of 
water per unit sold was 58 lb. instead of 60 lb., and 
labour cost .8d. per unit instead of 1.1d. The oil 
used per month was also very small, only 36 gallons 
being used in that time. As regards another point 
he thought the authors had put the load factor at 
Newcastle far too low. Apparently they had de- 
duced it by using as a divisorthe total capacity of the 
plant instead of maximum observed output ; if this 
change were made the load factor would be about 
11.4 per cent. instead of 8.6 per cent. 

Mr. Gordon, who spoke next, said that it would 
seem that not only was coal very cheap at New- 
castle, but that superintendence could be got for 
nothing. Even taking lower figures for the wages 
of the workmen there, than Mr. Compton had done, 
he found that only about 100/. peryear was left to pay 
for this. Inspite of thelow price charged in New- 
castle, the revenue of the company, per lamp in- 
stalled, was much the same as in London, viz., 
about 8s. 3d., as against 8s. 6d. to 8s. 9d. 

Mr. Preece, as the representative of one of the 
largest clients of the company, viz., the Post Office, 
wished to say that the steadiness of the light sup- 
plied had given the greatest satisfaction. Indeed 
his experience was that alternate current systems 
gave a steadier light than continuous current ones. 
He thought the most notable point in the paper 
was the small capital expenditure, which at 50/. a 
unit, came to under 21. per lamp installed, which was 
less than that spent on the mains alone by some 
companies. In many cases the cost per lamp in- 
stalled was from 51. to 6l. As a general principle, if 
you reduced yourcapitalexpenditure by two-thirds, 
you could pay double the working expenses. The 
high-tension system had the advantage that it could 
be cheaply and easily extended, and a pioneer 
system could in this way be spread over a large 
area. 

Mr. Mordey agreed with nearly everything that 
had been done at Newcastle. As regards the point 
raised by Mr. Crompton as to the inaccuracy aris- 
ing from multiplying virtual volts by virtual am- 
péres, he thought at Newcastle, no material error 
arose, though at Chelmsford, where transformers 
of another type were used, the question became of 
more importance. In reference to Mr. Crompton’s 
remark that alternate current dynamos were less 
efficient than a continuous one, he would make a 
challenge and propose to see at the Crystal Palace 
which could run the most lamps with a given 
power, himself with an alternator or Mr. Crompton 
with a continuous current machine. The small 
labour cost which had been objected to was due to 
the simplicity of the system, only two workmen, and 
those not of the most skilled type, being required 
to look after the plant. As regards the working in 
parallel some misapprehension might arise from 
what was said in the paper. There was no difli- 
culty in keeping the machines in step, indeed, his 
alternates would pull their coils out before they 
would break step, but owing to the variations in 
speed large synchronising currents were required, 
and it was thought advisable not to run the risk of 
damaging the machines. As regards parallel work- 
ing he had more than once been reproached with 
having claimed to have invented it, but this he had 
never claimed. Any alternators would run in 
parallel, but some required larger synchronising 
currents than others. 

Mr. Richardson wished to make some remarks on 
the engine performance. The comparatively high 
figure of 27 lb. of water per indicated horse-power 
was to be accounted for by the low loads under 
which the engines worked for long periods. Under 
favourable conditions the engines would give one 
indicated horse-power for 17 lb. of water. As 
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regards the variation in the speed of the flywheel, 
some, of course, must exist with the large expan- 
sion and quick cut they were using, but he and 
Mr. Heaviside had been unable to measure it with 
the apparatus at their disposal. 





NOTES. 
ProsecteD ExectricaL EXHIBITION AT 
FAaLMourTH. 

TE application of electricity is to be madea 
special feature at the sixtieth annual exhibition of 
the Royal Cornwall Polytechnic Society, which is 
to be opened in Falmouth on August 23 next. In 
view of the fact that little is done in electrical work 
in Cornwall, save at St. Austell, and that there 
are many opportunities for its extensive applica- 
tion, there is a prospect of a good display by enter- 
prising manufacturers. In the mines for instance, 
there is a possible field for lighting, pumping, 
hauling, ventilating, drilling, metal refining, &., 
while several towns, notably Falmouth, are con- 
sidering the desirability of electrically lighting the 
thoroughfares. The necessity for a thoroughly 
eflicient rock drill has suggested the idea of award- 
ing a special prize for an electrical drill applicable 
to Cornish mining and quarrying ; but every appli- 
cation almost will be represented. Mechanics 
generally will also form a large feature in the Exhi- 
bition, including all kinds of woodwork as well as 
steam engines, boilers, and machinery. A special 
premium is promised for improved machines for or 
modes of dressing ores, while essays on winding 
and per tadhar es ot invited for premiums. In this 
department the Board of Trade protection is granted 
to all new and unpatented inventions. There are 
also sections devoted to mineralogy, chemistry, 
natural history, and of course the fine arts an 
yeotegee so that the Exhibition is intended to 

e comprehensive. 


Exevatep Rarroaps at New York. 

The experience of the Metropolitan Railway of 
London is repeated in the case of the Manhattan 
Elevated Railroad of New York—in other words, 
the movement of passengers over the two lines is 
constantly increasing. In 1890-1 the number 
of passengers carried by the Manhattan Ele- 
vated was 198,714,199, producing a revenue of 
9,959,710 dols. The corresponding number of 
passengers in 1889-90 was 185,833,632, producing 
arevenue of 9,388,681 dols. ; in 1888-9, 179,497,433, 
producing a revenue of 9,080,881 dols ; in 1887-8, 
171,529,789, producing a revenue of 8,673,871 
dols.; in 1816-7, 158,963,232, producing a revenue 
of 8,102,662 dols.; in 1885-6, 115,109,591, pro- 
ducing a revenue of 7,426,216 dols.; in 1884-5, 
103,354,729, producing a revenue of 7,000,566 
dols.; in 1883-4, 96,702,620, producing a revenue 
of 6,723,832 dols.; in 1882-3, 92,124,943, producing 
a revenue of 6,386,506 dols.; and in 1881-2, 
86,361,029, producing a revenue of 5,973,633 dols. 
The total of 196,714,199, representing the number 
of passengers carried over the Manhattan Elevated 
in 1890-1, was made up as follows : Second Avenue, 
32,660,682; Third Avenue, 76,997,834 ; Sixth 
Avenue, 67,789,275; and Ninth Avenue, 19,266,408. 
The working expenses of the Manhattan Elevated 
for the last four years have been as follows: 1890-1, 
5,455,630 dols.; 1889-90, 5,307,129 dols.; 1888-9, 
5,422,394 dols.; and 1887-8, 5,201,050 dols. It 
follows that the net earnings in 1890-1 were 
4,504,080 dols. as compared with 4,081,552 dols. in 
1889-90 ; 3,658,487 dols. in 1888-9; and 3,472,821 
dols. in 1887-8. These totals were reduced, how- 
ever, by interest and rentals, to 2,596,586 dols. in 
1890-1 ; 2,483,672 dols. in 1889-90; 2,104,407 dols. 
in 1888.9, and 1,918,731 dols. in 1887-8. The 
amount distributed in dividends in 1890-1 was 
1,620,000 dols., as compared with 1,560,000 dols. 
in 1889-90 ; 1,430,000 dols. in 1888-9, and 1,300,000 
dols. in 1887-8. The dividends paid upon the com- 
pany’s stock in 1890-1 amounted to 6 per cent. in 
cash; in 1889-90, to 43 percent. in cash and 1) 
per cent. in scrip ; in 1888-9, to 1 per cent. in cas 
and 4} per cent. in scrip ; and in 1887-8 to 5 per 
cent. in cash. 


ROADMAKING IN AMERICA. 

In a recent road convention held at Trenton, 
N.J., Mr. J. Owen, of Newark, read a paper on 
‘*The Construction and Repair of Country Roads.” 
As to grade he asserted that no road should be 
built to a level grade, but to one which should 
never be less than 4 per cent., with as much more 
as possible up to 1 per cent., which is probably the 
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most suitable grade for highways and gives a free 
and proper drainage. A grade of 4 per cent. is the 
limit of good easy travelling, and nothing steeper 
than 10 per cent. should ever be allowed, and only 
as much as this in exceptional circumstances. As 
regards the crown he had found that a crown of 
12 in. in a 30 ft. road, settling to 10 in. shortly 
after completion, was about the desideratum. An 
extra allowance of 2 in. should, however, be given 
in grades steeper than 5 percent. To shed water 
more quickly, and in all steep grades, breaks should 
be put in at about every 400 ft. He laid special 
stress on thorough drainage. Quicksands could 
always be dealt with in this way, but bogs and 
swamps of large area could not be thus handled, 
and for such brush filling was recommended. His 
practice was to vary the thickness of the road with 
the grade, using a thickness of 10 in. for grades 
less than 1 per cent., 8 in. for grades between 1 and 
4 per cent., and 6 in. for grades steeper than 
this. The material for the foundations might be 
of any durable stone, even water-worn sandstones 
not being objectionable, but if round the stones 
should be broken up to prevent them working to 
the surface. These foundation stones should be 
laid by hand, close together, and firmly wedged 
with smaller stone on top ; this wedging is of espe- 
cial importance in soft places. The thickness of 
this foundation might run from 5in. up, but 
durable stone was of the first importance. After 
the foundation had been covered with a thin layer 
of loam or clay, just sufficient to fill the spaces 
between the stones, a top layer of broken rock 
should be put on and rolled, a two-ton horse roller 
being sufficient for the purpose. Over thisa second 
layer of loam should be placed and well rolled, 
after which the usual practice is to put a final 
it in, but 
where great economy is desirable this may be dis- 
pensed with. Roads built as above should last 
from three to five years under ordinary travel. 
Their cost, including foundation stones, was in 
Essex County, N.J., about 600/. to 800/. per mile 
for a road 16 ft. wide, and repairs cost about 23 to 
25 cents per lineal foot. 


British CoMMERCIAL APATHY. 


We have frequently had occasion to refer to the 
apathy of British manufacturers as regards trade 
development abroad, and two consular reports from 
France, just issued, speak very pronouncedly on 
this point. The vice-consul at La Rochelle says : 
‘‘The easy-going way in which some of our manu- 
facturers take things in these days of competition 
would lead one to suppose that they did not care to 
extend their business at all.” He gives an instance. 
There was a great demand for galvanised wire and 
fencing, and he was applied to about it. One of 
the principal conditions—and a very natural 
one—was that the communications should 
be in the French language, and that the 
quotations should be for delivery in France. 
One of the first houses in England was applied to, 
and neither condition mentioned could be or would 
be complied with. Such a policy can only be 
termed suicidal ; the prospective clients had to go 
elsewhere. As to agricultural implements the same 
vice-consul indicates that America is capturing 
British trade. Reaping and binding machines of 
American make are equal to English but cost less, 
and he adds that it seems odd that the United 
States, where the protective duties are higher than 
in any other manufacturing country—a state of 
things which we are told should make the cost of 
production greater—is able to turn out these 
machines as good as English, send them 3000 miles 
and sell them cheaper than we can. In horse rakes 
French makers have the field. The increase in 
tariff duty from 4s. to 7s. 2d. per 160 lb. weight 
in all agricultural implements should help them to 
produce good machines. If they do so, says the 
authority quoted, we shall certainly lose French 
trade, unless British makers can either mauufac- 
ture at less cost or be satisfied with less profits. 
It will be some time before they equal British and 
American make, and in the mean time farmers 
should have the chance of comparing the merits 
of each, and this can be best done by having 
agencies and by exhibiting at agricultural shows. 
Hitherto only American and French machines 
have been exhibited. Nothing better shows the 
absurdity of the contention that British makers 
should not exhibit at Chicago because of the 
McKinley tariff, than the fact that shrewd American 





manufacturers exhibit in France notwithstanding 





the new French tariff. In the one case too the 
spectators are of all nations, in the other local. 
Again, Consul Pauncefote, at Nantes, has something 
to say on the subject of British apathy. It is 
impossible, he writes, to foresee the full effects 
the new tariff will have on British imports; and 
this consideration should induce manufacturers to 
adopt the most energetic measures to push their 
goods in the French market. He cannot recall a 
single instance of a British commercial traveller 
appearing at his office during the last five years 
for advice and assistance. As an instance of what 
is expected of consular officers he mentions that 
he recently received a letter from a manufacturer 
in England, inclosing samples with ‘‘ prices 
for prompt cash,” and requesting him to introduce 
his name to some merchants dealing in such goods. 
Even if consuls could find time to tout and act 
personally as commercial agents, Mr. Pauncefote 
remarks that there are obvious reasons why they 
should decline to undertake the task. 





THE LATE SIR JAMES BRUNLEES. 

By the death of Sir James Brunlees, which took place 
at Argyle Lodge, Wimbledon, on Thursday, 2nd inst., 
the quickly-thinning rank of pioneer railway engi- 
neers has lost one of its leaders. He began his career 
in 1838, and since that time has been closely identified 
with the development of railways in this country and 
abroad, notably in Brazil. From his native town of 
Kelso, in the border county of Roxburghshire, where he 
was born in the early days of 1816, he passed to Edin- 
burgh University to complete his education, afterwards 
associating himself with engineering. He gained his 
first experience asa surveyor under the late Mr. Alex. 
Adie, and, as already hinted, started as railway engi- 
neer when twenty-two years of age, becoming assistant 
to Mr. Adie on the Bolton and Preston Railway, one 
of the first lines constructed in this country. Hecon- 
tinued to devote his attention to Lancashire and York- 
shire, and under Sir John Hawkshaw, carried out 
several important schemes between 1844 and 1850. 
In the latter year he crossed the Channel and laid 
out and superintended the construction of the London- 
derry and Coleraine Railway, returning two years later 
to undertake the difficult work of the Ulverston and 
Lancaster Railway across Morecambe Bay, which in- 
volved heavy embankments and several iron bridges. 
Thus early in his career he established a position, 
and since then he had been actively engaged in engi- 
neering works in connection with railways and har- 
bours. He also had considerable practice as arbitrator 
in the settlement of disputed contracts. But it is not 
our intention to follow him closely through all his 
later works. 

Mention, however, may be made of perhaps the 
most important of these, the tunnelling of the Merse 
between Liverpool and Birkenhead, in connection wit 
which, in May, 1886, he was awarded the well-merited 
honour of knighthood. The tunnel, which effected 
direct communication between the Lancashire and 
Cheshire railway systems, is 3820 yards in length, of 
which 1300 yards are under the river. The railway is 
about three miles long and cost a million sterling. 
He was co-engineer with Sir John Hawkshaw, of the 
— Channel Tunnel to connect France and 

ngland, and the arrangements made reflect the vast 
experience of both engineers, Sir John Hawkshaw 
having constructed the Severn Tunnel of 7942 yards, 
of which 3960 yardsare under the tideway. Another 
noteworthy work of Sir James Brunlees was the Solway 
Junction which involved a viaduct a mile and a quarter 
long over the Solway Firth. He also laid out and 
superintended the construction of the Clifton Extension 
Railway, and amongst harbour works may be mentioned 
the Avonmouth, King’s Lynn, and Whitehaven Docks, 
the Southport, New Brighton, and Llandudno pier, 
and the new pier and pavilion at Southend. He twice 
visited Brazil to undertake engineering work. Amongst 
other schemes he carried out the most important line in 
that country, the St. Paulo Railway, involving several 
difficulties owing to the steep grades, the Minas and 
Rio Railway, and the Porto Alegre Railway, and in 
recognition of his services received from the Emperor 
the Order of the Rose. He also constructed the 
Central Uruguay and Bolivar Railway in Venezuela; 
the Alcoy and Gandia Railway and Harbour in Spain 
he almost completed, as well as other important works 
abroad. 

He was closely identified with several of the leadin 
scientific societies—he joined the Institution of Civi 
Engineers in 1852, and was president in 1883—and 
from his great storehouse of practical experience he 
made valuable contributions. One feature was the 
great range of his knowledge. He could speak, and 
that profitably to his hearers, on nearly all branches 
of civil engineering, for he ever kept in view the 
fact that no knowledge could be useless if it enabled 
aman to be a better and more capable member of 





society. That was an idea he impressed on the 
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students of the profession—they were not to despise 
the acquisition of knowledge, even although the 
immediate use of it professionally was not self- 
evident. The point cannot be too forcibly urged. 
That Sir James Brunlees exemplified what he taught 
a reference to his contributions will prove. In private 
life he displayed the same versatile knowledge and 
was a pleasant companion. He married in August, 
1845, Elizabeth, daughter of Mr. James Kirkman, of 
Bolton-le-Moors, Lancashire, who predeceased him in 
1888. He had two sons and one daughter, the eldest 
son, Mr. John Brunlees, is a partner in the engineer- 
ing firm instituted by the subject of our brief memoir. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 3, 1892. 

RAILROAD companies have begun to make liberal 
orders for engines, cars, and equipments. A great 
many roads have permitted equipments to run down, 
and there is need of heavy expenditure on the part of 
many corporations. The policy of most managers has 
been one of restriction, but it has been carried to an 
extreme in too many instances, and it now seems pro- 
bable that a wiser course will be pursued, and equip- 
ments and supplies purchased. All of the eastern loco- 
motive works are receiving orders which promise a 
busy half-year from July 1. Several of the larger car 
works have recently secured orders for cars for sum- 
mer and fall delivery. Purchases of iron and steel 
material, and lumber are being made. Machinery 
builders generally are quite busy, as is indicated by 
purchases of supplies for the next three months. Crude 
iron of all kinds continues weak. No. 1 foundry rules 
quiet at 15 dols, to 16.25 dols.; forge 13 dols. to 
14 dols., steel rails 30 dols. ; orderslight. The demand 
for bridge building material is steady, though but very 
few works are crowded. Steel blooms are quoted at 
24.50 dols. delivered at this point. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Colliery Extensions.—The Hemsworth Fitzwilliam Col- 
liery Company is about to largely develop the undertak- 
ing. The company, who have already two shafts, intend 
to sink another some 40 yards away from those existing, 
so as to promote a greatly in output. The pit will 
be 250 yards deep, 18 ft. in diameter, and will be sunk to 
the 4-ft. bed now working. Beyond this bed lies the 
Barnsley and other well-known seams of coal. In the 
immediate future the colliery will probably employ 1000 

men and boys, Sinking operations commence at once, 


Iron and Steel.—The settlement of the strike in the 
north of England will no doubt have a beneficial effect on 
local industries, but extreme caution is shown in dealings 
in connection with pig iron. The paucity of stocks of 
local-made will prevent any violent fluctuations in 
price, though buyers are looking for concessions by the 
end of the month. Increased demand at the foundries 
where business has improved is a healthy sign and gives 
vigour to the trade. It is significant, however, that 
smelters and consumers are looking for a s y re- 
duction in the price of fuel. Approved local-made pig 
iron is realising 45s. per ton at Sheffield Station. 
There is a decided movement for the better in 
to manufactured iron, bar and boiler and _ girder 
lates of best and medium qualities moving off most freely, 
Both on home and export account. Some orders are 
in hand from Australia for bar. The probability of full 
supplies of hematite at an early date, at greatly reduced 
rates, has imparted an air of cheerfulness to the heavy 
steel trade, and manufacturers of railway material feel 
again at liberty to compete for orders which are coming 
into the market. Home requirements are heavy this 
season, and will be peng rage by shipments to the 
East Indies, South Africa, the Argentine and Brazil. 
Quotations are very firm at best engine tyres 12/. 10s. 
per ton; eetnge one wagon tyres and springs, 100. ; 
axles, 61, 10s. mer and Siemens agents report that 

ood inquiries on home account have come in during the 
Rotidays, and rates are: Bessemer billets and slabs, 
bl. 17s. 6d. to 61. per ton; Siemens, 6/. to 6l. 7s. 6d. 
There is an improved demand for heavy classes of 
marine material. In crucible cast steel the call is only 
for first-class makes, suitable for tool and special pur- 
poses, both for home and export. 


Amalgamated Society of Engineers.—A conference of 
delegates of this institution was opened at Leeds yester- 
day, for the purpose of revising the society’s rules. Mr. 
A. B. Childerson, of Leeds, presided, and in opening the 

»roceedings said they could not, he was sorry to say, 
om of being the pioneers of any particular movement in 
the improvement of either wages or the condition of 
labour. Leeds had not been slow in making a fair pro- 
portion of members, but had never been able yet to make 
the remuneration and conditions favourable and suffi- 
ciently attractive to keep 
members stationary. 
taken themselves away to other towns, where wages and 
conditions were better. The conditions surrounding 
them were all that could be needed so far as improvement 
was concerned, but they were void of the machinery 
necessary to aid them in accomplishing the success they 
longed for. They were hoping that from that meeting 
they might date a completely new era, and that when the 
next delegate meeting was held in Leeds they might have 


the younger portion of their 


ese members had invariably | of 





risen to that position of respect the town guaranteed they 
should hold. 


Neepsend Rolling Mills Company, Limited.—The annual 
report of the directors states that the adverse influences 
which have more or less affected the trade of the town of 
Sheffield during the last year have told with exceptional 
severity upon the business of this company. Valuable 
accounts for American orders have been practically closed 
by the McKinley tariff, and the volume of the or 
business has been correspondingly contracted, whilst the 
time has been too short to fully open out compensating 
business. Expensive renewals of machinery have in- 
volved the stoppage of the engines for several weeks. 
Certain recommendations for the benefit of the company 
will be made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. | 
The Cleveland Iron Trade.— Yesterday being Whit 
Tuesday no market was held here, and to-day there was 
little doing, there only being very few people on ’Change. 
The market, however, opened very strong with sellers 
asking 42s. for prompt f.o.b. delivery of No. 3 g.m. 
Cleveland pig iron, and buyers experien some dif- 
ficulty in purchasing below that figure. A few lots, 
however, were reported sold at 41s. 9d. There is now 
practically no other iron than No. 3 available for sale, 
the stocks having been cleared out and quotations are 
seldom mentioned. Middlesbrough warrants opened 
41s. 74d. and closed 41s. 6d. cash buyers. By the end of 
this month we may have some of the blast furnaces, which 
have been idle so long, producing pig iron for the market, 
but at first the quality is bound to be only poor. It is 
said that some of the dam down furnaces have got 
cold and they will have to be blown out. 


Manufactured Iron and Steel.—Nothing of moment can 
this week be reported of the manufactured iron and steel 
industries, but on the whole producers appear to se. pte 
affairs in a rather better light than they did a week or 
two ago. Many of the establishments are, as is usual 
during Whit week, closed. Prices cannot be said to be 
higher than when we last reported, although one or two 
firms in some instances have asked higher rates than the 
following : Common iron bars and iron ship-plates each 
5/. 10s. ; iron ship-angles 5/. 7s. 6d. ; steel ship-plates 
5l. 17s. 6d. ; and steel ship-angles 5/. 15s., all less By per 
cent. Heavy steel rails remain at 4/. net at works. 


The Make and Disposal of Pig Iron in Cleveland.—The 
returns of the Cleveland Ironmasters’ Association show- 
ing the production and disposal of pig iron in the north 
of England issued the other day are, owing the Durham 
miners’ strike, of a phenomenal character. There are 
only three furnaces remaining in blast; one at Messrs. 
Bolckow, Vaughan, and Co.’s Middlesbrough works, 
and two at Gjers, Mills, and Co.’s Ayresome works, 
Middlesbrough. In May last year the number in blast 
was 89, of which 53 were on Cleveland pig iron, and 36 
on hematite, basic, and spiegel. For the first time in the 
history of the trade there has not been a single ton of 
Cleveland iron made for the whole month, and as it will be 
at least a fortnight before the furnaces can be got to 
work again, the ram of native pig iron for the 
current month will be much below the average. The make 
of hematite and spiegel only amounts to 6124 tons, which 
———_ the total make of all kinds for the month, being 
a decrease of 5713 tons on last month, and of 210,557 tons 
on last May. Stocks of Cleveland pig also show an ab- 
normal decrease for the month, amounting to nearly 50 
per cent. of the total. Makers’ stocks, indeed, have been 
reduced by over one-half, the reduction amounting to no 
less than 35,337 tons, and leaving only 24,409 tons of 
local pig iron altogether in makers’ stocks and stores. 
There is a slight increase—28 tons—in the quantity in the 
North-Eastern Railway i oe warrant stores, making 
the total decrease in stocks 80,233 tons, which is by far 
the largest decrease on record. 


The Fuel Trade.—Work is gradually being resumed at 
the Durham collieries, and already parcels from that 
quarter are landing in Cleveland. Coke is mostly needed 
here, however, and of course the sooner the owners are 
able to turn out a supply the sooner will the blast 
furnaces in the north get into operation. 





NOTES FROM THE SOUTH-WEST. 

_ Cardif.—The steam coal trade has been somewhat 
inactive, prices have exhibited little change, the best 
descriptions making 12s. 6d. per ton, while secondary 
ualities have ranged from lls, 6d. to 12s r ton. 
ere has been little variation in household coal; No, 3 
Rhondda large has been quoted at 12s. 9d. to 13s. per 
ton. Patent fuel has continued quiet. As regards coke, 
foundry qualities have been making 24s. 6d., and furnace 
ditto 21s. 6d. per ton. Iron ore has shown some weak- 

ness ; rubio has been quoted at 10s. 9d. to 11s. per ton, 


Western Counties and South Wales Telephone Company 
(Limited ).—The report of the directors for 1891 states 
that, after the full dividend has been paid upon the 6 per 
cent. preference shares, there remains an available balance 
5 Out of this balance a dividend on the ordinary 

is recommended at the rate of 1 per cent. per 
annum. 


The Naval Architects.—The Institute of Naval Archi- 
tects will visit Cardiff July 19, 20, 21, and 22. A com- 
mittee is making the necessary reception arrangements. 

Kingsbridge and South Brent Railway.—This line, 
which is being constructed by the Great Western Rail- 





way Company, is making good progress. Its construc- 
tion was commenced in January, 1891, and since that 
date about 600 men have been employed. About four 
miles have been completed from Brent, and two miles 
will also shortly be finished from the Kingsbridge end. 
There are 31 cuttings upon the line, and it has been 
necessary to resort at some points to blasting. The 
number of bridges upon the line is upwards of 40, 
involving 40,000 tons of masonry; about half these 
bridges have been completed. A tunnel, 630 yards in 
length, occurs at Sorley, and has been in hand since 
March, 1891. Messrs. R. T. Relf and Sons are the con- 
tractors ; the consulting engineer is Mr. W. Clark, of 
45, Parliament-street, while Mr. R. N. O’Hanlon is the 
resident engineer. 


The Chief Constructor at Devonport.—Mr. G. Crocker 
has been selected for the post of Chief Constructor at 
Devonport, rendered vacant by the retirement of Mr. J. 
Huddy. Mr. Crocker has been for some time intrusted 
by the Lords of the Admiralty with the supervision of 
shipbuilding by contract. He will enter upon his new 
duties July 1. Mr. Yates, who has been acting as Chief 
Constructor at Devonport since the retirement of Mr. 
Huddy, will succeed Mr. Crocker in his present post. 


Bute Dry Dock.—The annual meeting of the Bute Ship- 
building, Engineering, and Dry Dock mpany, Limited, 
was held at Cardiff on Wednesday, Mr. P. Morel in the 
chair. A dividend was declared for the year at the rate 
of 74 per cent. per annum free of income tax. 


New Dock for Barry.—The Barry Railway Company 
has purchased land on Cadoxton Moors from Lord Wim- 
borne as a site for a new dock. 


The Electric Light at Taunton.—The Taunton Electric 
Light Company (Limited) has accepted an offer received 
from a committee of the Taunton Town Council for the 
sale of the company’s undertaking to the council for 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The settlement of the 
Durham miners’ strike, coupled with the information that 
several of the English blast furnaces would be put in 
operation immediately on the supply of coke being forth- 
coming, had very little effect on the Glasgow pig-iron 
market last Thursday. Interest pois in Rvtch 
warrants, in which there was a fair amount of business 
transacted. The broadening out of the business in Scotch 
iron is giving some satisfaction to the members of the ‘‘iron 
ring,” who have become quite tired of the deadlock. One or 
two lots of Cleveland iron changed hands during the fore- 
noon at a slight improvement in price, but the market for 
hematite iron was idle. There were further extensive 
dealings in Scotch iron in the afternoon at 41s. 6d. per 
ton three months. Cleveland went very flat to 40s. 3d. 
per ton, and hematite iron was also quoted lower, but there 
were no dealings in it. At the close the settlement prices 
were, respectively, 41s., 40s. 74d., and 50s. 9d. per ton. 
There was a very firm tone in the market on Friday, and 
both Scotch and Cleveland iron more than recovered the 
decline caused over the announcement that a settle- 
ment of the Durham strike had been agreed upon. 
Scotch iron mounted up in price 8d. per ton, and 
Cleveland and hematite iron both improved to the extent 
of 6d. per ton. Scotch iron, however, alone was active. The 
settlement prices at the close were—Ncotch iron, 41s. 9d. 
r ton; Cleveland, 41s.; hematite iron, 51s. per ton. 
he “‘ ring” did not hold a meeting on Monday owing to 
the occurrence of Whit Monday holiday. Business was 
resumed yesterday with every appearance of further 
broadening out, more especially in Scotch warrants, 
which have for some days been much more run upon than 
Cleveland or hematite iron warrants. Holders of the 
former are now inclined to sell more freely at advancin 
prices, and ho are entertained that the Scotc' 
iron market will henceforth be entirely free. A 
much better tendency prevailed yesterday forenoon, 
though the best prices were not maintained till the close. 
Holders of Cleveland and hematite iron warrants kept 
them up, and consequently ‘‘shorts” had to pay en- 
hanced prices. There was no great volume of business, 
but at the close Cleveland was 44d. and hematite iron 
was 74d. per ton up in price, while Scotch was 44d. per 
ton better. The settlement prices at the close were— 
Scotch iron, 41s, 7}d. per ton; Cleveland, 4is. 6d.; 
hematite iron, 51s. 6d. per ton. Scotch iron continued 
to monopolise attention in the iron market to-day. Over 
10,000 tons changed hands this forenoon, all on month 
account, and the price was stiff, at a rise of 6d. per ton. 
Cleveland made 3d. and hematite iron 44d. per ton. 
The business in the afternoon was almost completely 
confined to Scotch, of which a large quantity again changed 
hands, at from 42s. 44d. down to 42s. per ton one month. 
The following are the prices of some of the special brands 
of makers’ iron: Gartsherrie, Summerlee, Langloan, and 
Calder, 50s. per ton ; Glengarnock (shipped at Ardrossan) 
50s. 6d. ; Shotts (shipped at Leith), 52s. ; Carron (shipped 
at Grangemouth), 54s. per ton. There are still 76 blast 
furnaces in actual operation, against 66 at this time last 
year. Last week’s shipments of pig iron from all Scotch 
ports amounted to 5081 tons, as compared with 5295 tons 
in the corresponding week of last year. They included 
325 tons for Canada, 440 tons for Australia, 115 
tons for France, 730 tons for Italy, 475 tons 
for Holland, 105 tons for Belgium, smaller quantities for 
other countries, and 2366 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 444,678 tons, as com- 
with 451,231 tons yesterday week, thus showing a 
reduction for the week amounting to 6553 tons, 
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THE SHALLOW DRAUGHT STEAMER 


‘GOODWILL.” 


CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., ENGINEERS, LONDON. 






















































































TueE little vessel which we illustrate on the present ‘ducing weights to the lowest possible limit will be 
page is interesting in many respects, but perhaps understood when it is stated that the boat, and every- 
chiefly in connection with the steam-generating appa- thing connected with her, will have to be carried on 
ratus. It will be remembered that the Peace, one of | men’s shoulders over about 230 miles of a very hilly 
the first, if not the first, vessel fitted with the Thorny- | country. It was also considered that with this system 
croft water-tube boiler, was built for missionary busi- | there would be a better result in the matter of speed 
ness on the Congo River. That vessel was illustrated | with a given amount of fuel than could be obtained in 
and described in ENGINEERING,* and has been doing | any other way. This would chiefly be the result of 
excellent work since she was put on the station. The | the small expenditure of power required to propel the 


boiler, which, however, differs materially in many 
respects from succeeding forms, has not given trouble, | 
and no better proof could be desired of its success than 

the fact that this new vessel, also ordered by the Baptist | 


when at her deep draught loading. The engines for 
the twin-screws are of the ordinary compound type, 


Missionary Society, is fitted with a Thornycroft boiler. | and the boiler is of the improved Thornycroft descrip- 

The general design of the Goodwill is well shown | tion, the great economy of which was fully proved by 
by our illustrations. Her length is 84 ft., breadth | the experiments made by Professor Kennedy, an 
13 ft., and depth 4 ft. 9in. It is intended that/ account of which has already appeared in these 
more or less regular evangelistic nes shall be| columns. The hull is designed especially for light 
made by the vessel, to bring the blessings of | draught and has the flat floor usual with vessels of this 
Baptist teaching to the heathen on the Upper|kind. It is built of galvanised steel, and the whole 
Congo and its branches. About two thousand miles | of the interior, with the exception of the engine-room 
of these waterways have already been traversed | compartment and bunker space, is to be given up to 
by the Peace, but large tracts remain which have | cargo. On the main deckforward is the principal saloon, 
never yet had the light of missionary teaching and | affording sleeping accommodation for four missionaries. 
sound engineering shed upon them. When laden with | There is also a pantry and lavatory. The engines 
fuel and cargo the Goodwill’s draught of water is no|are amidships, and aft of them is the boiler, which is 
more than 2 ft. 2 in., and her speed at this draught,| placed upon deck in order to obtain a good 
as found by six runs on the measured mile, was 10.5| natural draught. The galley is abaft the boiler and 
statute sale per hour. With this limited draught it| is also ondeck. The after deck cabin contains a small 
is hardly necessary to say that the Thornycroft screw- | saloon with berths for two, and a bath-room with 
turbine system has been adopted. Before ordering the | w.c. and lavatory. On the upper deck is another 
vessel the Baptist Missionary Society made a careful| cabin containing two berths, and also serving as a 
study of the question as to which would be the best | wheel-house. The steering-wheel, chart-table, and 
type of vessel for the work, and arrived at the conclu- | compass are close together. A large opening is cut in 
sion that there were advantages in the twin-screw | the upper deck over the boiler and engines so that they 


turbine system, which could not be obtained in any 
other way. It was found that a paddle steamer, 
satisfying the conditions laid down as to carrying 
capacity, speed, and draught would weigh nearly 
double as much as a vessel of the Peace type, and the 
difference in weight represents a very large sum in the 
cost of up-country transport. The importance of re- 








* ENGINEERING, vol. xxxv., page 463, 





can be seen from above, and the steam valves and 
starting levers can be worked from here by the chief 
missionary in charge, who has at the same time under 
his eye the steersman, engineer, and fireman. 

On the whole it would be difficult to imagine a 
more delightful little vessel for the exploration of 
inland waters, and the Society is to be congratulated 


on having obtained so excellent a craft for their pur- | 


pose. The calling of a missionary must be pleasanter 


| boat at her ordinary cruising speed, 33 indicated horse- | 
| power being sufficient to drive her nine miles an hour 


with the Goodwill as a basis of operations than when 
followed on the old lines ; and this more especially in 
the unexplored country of the Upper Congo, where a 
taste for missionary may be expected to prevail 
amongst the benighted blacks, 








INDUSTRIAL NOTES. 

THE unrest in the labour world continues in various 
parts of the United Kingdom, though it is manifest in 
divers ways according to local circumstances and the 
particular industries affected. There is nothing new 
in the symptoms, for they resemble, in most respects, 
those which were operating in the years 1876, 1877, 
1878, and 1879. Then there was a falling market ; 
the high —_ and high wages of 1871 to 1875 were 
succeeded by a lower level of prices, and wages followed 
the downward tendency in nearly all branches of in- 
dustry. Strikes took place in most trades, in order to 
resist, if possible, the downward tendency, the object 
being to keep wages at the higher level attained, irre- 
spective of lower prices. In nearly all instances the 
strikes failed to prevent reductions, though, in many 
trades, the rates of wages never fell to the lower level 
which ruled prior to 1870. But though the rates did 
not recede in all cases to the level of previous years, em- 
ployment was scarce, immense numbers were out of 
work, and those unions that provided out-of-work 


| benefit were reduced well-nigh to insolvency by the 





enormous strain upon their funds. Similar pressure is 
notyetfelt inany trade union ; but appearances seem to 
point to a period of uncertain employment, to the non- 
employment of large numbers in various trades, and 
to those lower prices which nearly always involve re- 
ductions in wages, especially where foreign competition 
comes in, as is the case with most of our export trades. 
But there is one aspect of the question which is 
brighter than in the years from 1875 to 1879, namely, 
the home trade is not so depressed, nor are the 
symptoms of depression yet seriously manifest in any 
of our home industries. It may, therefore, be possible 
that the terrible experiences of 1879 will be averted. 


The prospects of the engineering branches of trade 
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in the several districts of Lancashire are not encou- 
raging, for there is a decided slackening off in the 
engineering industries throughout the County Pala- 
tine. In some departments, where well-known firms 
are engaged upon specialities, the men are kept fairly 
well at work, but otherwise the tendency is to de- 
creasing activity. The Whitsuntide holidays are 
usually observed during the whole of Whitsun week, 
bat this year operations will be suspended over a 
longer period in many cases. But as a set-off to 
this, there is greater activity as regards repairs, 
for the mills will use the holidays to repair the 
machinery and plant in cases where such repairs 
are needed. Millwrights are consequently even 
more actively engaged than they have been during 


’ the last month or so. In scarcely any case is there 


any weight of new work in prospect ; especially does 
this complaint come from the heavy departments— 
stationary and locomotive builders, machivists, and 
machine toolmakers. The settlement of the Durham 
strike has removed a disturbing element from the 
market, but it is not expected to affect to any appre- 
ciable extent the iron and steel, or the engineering, 
trades of Lancashire. There is, however, an impres- 
son abroad that no immediate attempt will be made 
to interfere with miners’ wages in the Lancashire coal- 
fields —certainly not for the present, and possibly not 
during the present year. But the miners themselves 
do not feel quite so certain about it, for some of the 
pits are working short time, and at others certain 
seams are not being worked, because of the low margin 
of profits. The demand for pig iron has not increased, 
and the demand for finished iron is slow and weak. 
Prices remain steady in most cases, but merchants are 
said to be underselling. No serious disputes exist in 
the district, nor are there any well-founded rumours 
of reductions in wages at present. 


In the Sheffield and Rotherham district the settle- 

ment of the Durham strike has considerably steadied 
a weakened market. The demand has been somewhat 
a for various kinds of material for local manu- 
acturing purposes, and intending purchasers have 
been anxious to secure better terms than the producers 
could concede, on account of the scarcity of fuel and 
the events which have been affecting the trade in the 
north of England. Hematite stocks are well-nigh ex- 
hausted, and it is expected that hematite will rise 
slightly. Orders for railway material continue to 
come in freely, and there is an increased demand for 
material for local industries. The stovegrate trade 
has improved, and the brassworkers are busier. The 
Argentine market is improving, with advantage to the 
houses largely engaged in that trade. No serious dis- 
putes exist in any of the local or general industries 
of the district, and the rumours of reductions which 
were heard awhile ago, are heard no longer. There 
are indications of a busier time being in store in the 
staple trades of the district when the holidays are well 
over, and fuel can be obtained at lower rates. 





The scarcity of Cumberland iron has affected the 
tinplate trade of South Wales considerably, and, 
therefore, the settlement of the Cumberland strike 
will, it is hoped, give increased activity in the tinplate 
trade districts. Itis anticipated in South Wales that 
there will be a big drop in the prices of Cleveland and 
Middlesbrough iron when the furnaces get well to 
work again ; but the stocks have been so reduced that 
the fall may be averted for some little time at least, 
A fall in Scotch warrants has already taken place, but 
the real effect will not be seen till work is well re- 
sumed after the holidays. In the Birmingham district 
things are quiet in the iron trade by reason of the 
uncertainty that prevails, but generally the local 
trades are fairly busy in most instances. The same is 
also true in the Wolverhampton district generally. 

The recent ascertainments of the selling price of 
iron have resulted in no reductions of wages to the 
iron and steelworkers, either in the north of England, 
or under the Midland Wages Board. The basis price 
remains in the Midland district at 8s. per ton for 
puddling, and will so remain till August next. Con- 
sidering the depression in the iron trade, the interfer- 
ence with business by the coal disputes, and other 
interruptions, the prices of iron have remained pretty 
steady for some time past; it is, however, expected 
that with the resumption of work prices will go down 
by reason of increased competivion, and the expecta- 
tion of a further accumulation of stocks, when the 
Cleveland and other furnaces restart work. 





Of all the places in the United Kingdom where the 
news of the settlement of the Durham strike was re- 
ceived with satisfaction, the Cleveland district felt the 
most joy and gladness. Powerless to help themselves, 
or to avert the hunger and starvation that resulted 
from the stoppage of the Durham pits, the iron and 
steelworkers felt acutely the effects of the scarcity of 
fuel which led to the damping down of the furnaces, 
the stoppage of the iron and steel works, the closing 
of mining and quarrying operations, until nearly 


100,000 persons were affected, and thousands of 
families were reduced to absolute want, and nearly to 
starvation. The number of furnaces damped down 
was almost equal to 90 per cent. of the total, and 
nearly the same proportion of workers were thrown 
idle, not only in connection with the production of 
iron but in most other industries. What the final 
effect will be no one can predicate, but it is feared 
that reductions in wages will follow the reopening of 
the works. Possibly other consequences may follow, 
for the ironstone miners evince a disposition to throw 
in their lot with the National Federation, in return for 
the help rendered during their distress. The federa- 
tion has also made a favourable impression in Durham 
by sending neazly 30,000/. to the strike fund, or nearly 
one-half of the total amount distributed to the men 
on strike during the three mouths’ struggle. 


The report of the Associated Blacksmiths shows 
that 147 were on trade benefit, 109 sick, and 22 on 
superannuation benefit. In all the districts, except 
Middlesbrough, trade was good, moderate, fair, or 
dull, but only in one case, that of Middlesbrough, was 
it bad. The dispute at Greenock, between the society 
and the local branch of the National United Trades 
Society of Engineers, a new society, over the question 
of non-union workmen, was referred to the arbitrament 
of two members of each union with an umpire. The 
arbitrators settled the matter without the intervention 
of the umpire. Under nine heads the award condemns 
both sides pretty equally, especially blaming the 
two unions for not settling the dispute without going 
to or interfering with the employers. The executive 
of the Associated Blacksmiths express strong disappro- 
bation with the award, ‘‘which is simply a white-wash- 
ing one, determining nothing, and will please neither 

rty.” The resolution goes on to say that it will not 
recognise the National United Trades Society of Engi- 
neers as a bond fide trade union for the admission of 
blacksmiths. The proposal to reduce the rates of wages 
in Dundee was thrashed out at a joint meeting of the 
employers and the men’s representatives, when the 
latter gave way, under protest, rather than risk a 
strike. A reduction of 5 per cent. on piece prices at 
Middlesbrough was assented to. A similar reduction 
is about to take place at Barrow. ‘i'he Federation of 
Engineering and Shipbuilding Trades in the Tyneand 
Wear district have resolved to resist the new rule, 
sought to be put in force, of signing the manager’s 
book to do any kind of work in the respective shops, 
irrespective of trade rules or river-side customs. This 
decision may reopen the recent strike on the Tyne, 
should the employers determine to enforce the rule. 





The Durham miners’ strike has been settled, and 
preparations made for the resumption of work after 
the Whitsuntide holidays. The terms of settlement 
are on the basis of a reduction of 10 per cent. in- 
stead of 134 per cent. as the employers had recently 
demanded. ‘lhe Bishop of Durham has the credit of 
the final settlement, after a strike of over twelve weeks’ 
duration. The history of this celebrated strike is 
curious in many ways, and the effects may long be 
felt in various ways and directions. The strike took 
place on March 12, on the same day as that on which 
commenced the stop-work of the National Federation 
of Miners, The original demand of the coalowners 
was for a 10 per cent. reduction; later on this was 
modified into an immediate reduction of 74 per cent., 
or 5 per cent. reduction on the resumption of work, 
anda further 5 per cent. at a later date. The men 
decided, by large majorities, to resist all reductions. 
After several ballots of the men an effort was made to 
resume work at the 10 per cent. reduction orignally 
demanded. Then the employers increased the demand 
to 134 per cent. on the grounds of the injury done to 
the pits, and the continued fall in prices, notwith- 
standing the diminished output by the stop-week, and 
other causes. After astruggle of nearly three months’ 
duration the men have gone in at the original reduc- 
tion of 10 per cent. The losses in connection with 
the Durham miners’ strike have been enormous. It is 
estimated that the loss in wages alone amounts to 
two millions sterling. The men have endured priva- 
tion to an extent which is almost inconceivable, the 
total amount received by them during the whole time 
not having been more than about 60,000/.—for the 
90,000 to 100,000 families affected. The losses to the 
mineowners have been very considerable, the full 
exent of which cannot yet be ascertained. It is no 
wonder that all classes received the news of the settle- 
ment with the liveliest satisfaction, and not least 
the men themselves in the district. 

The Durham strike will long be remembered for the 
enormous amount of literature which it brought into 
existence in the shape of manifestoes and replies, 
letters, leaders, and articles of all sorts and descrip- 
tions. The latest one issued by the Durham Coal- 
owners’ Association is curious, and is likely to be 
often referred to even now that the strike is settled. 
In it they say: ‘‘ The owners must alone accept the 
responsibility of determining the rate of wages at 








which they could venture to offer re-employment to 


their men.” In a limited sense this is true, but in 
principle it is strangely at variance with economic 
doctrines, or is only a very partial statement of the 
case, one of those half-truths which is so misleading, 
mischievous, and dangerons. There are two parties to 
a bargain. This fact must be recognised, or there is 
an end to conciliation and arbitration. If the coal- 
owners have the sole right of determining the rates at 
which they can employ, so have the workmen the sole 
right of determining the rates at which they will 
accept employment. Here, therefore, is a deadlock, a 
non-possumus in so far as negotiation is concerned. 
Let us see the effect of this doctrine by an example. 
Here are a series of demands for reductions from 
October, 1874, to the end of September, 1879, with 
the final results of arbitration : 

l | 

| Reduction | Umpire’s Names of the 

Dates. | Demanded. | hoe | Umpires. 











| per cent. per cent. 
9 








Oct., 1874...! Russell Gurney (Re- 
| corder). 
April, 1875) 21 5 | W. G. Forster (states- 
| man). 
Feb., 1876 20 is C. H. Hopwood (bar- 
| | rister). 
Sept., 1876, 15 | 6 |Shaw-Lefevre(states- 
| | man). 
es 1879) 20 10 \Lord Derby and Mr. 
| | | Bradshaw. 
| een | 
Totals...| 96 | 37 Ditference59 percent. 


| | by the award. 





Had the owners alone determined the rates in those 
six years the reductions at the rates claimed would 
have equalled 96 per cent., whereas the amounts 
awarded only amounted to 37 per cent. Besides the 
claim put forward by the employers would destroy all 
sliding scales, and utterly demolish all boards of con- 
ciliation and arbitration. 





The strike of the Cumberland miners has so far 
ended that the Commission proposed by the coal- 
owners has been agreed to. The strike has continued 
eleven weeks, and was against a reduction in wages 
similar to that proposed and now effected in Durham. 
The Cumberland miners forin part of the National 
Federation, so that the latter body has not been able 
to successfully resist the downward tendency in the 
rates of wages. The Commission is composed of six 
employés and six miners, with the Mayor of Carlisle, 
Mr. Benjamin Scott, as chairman. 

The wages of the South Wales miners have been 
further reduced under the sliding scale by 3? per cent. 
The reduction was assented to by the men’s repre- 
sentatives, and agreed to at a joint meeting of the 
Board. The downward tendency is shown by the 
following reductions : September, 1891, 3? per cent. ; 
January, 1892, 74 per cent. ; February, 1892, 24 per 
cent. ; April, 1892, 3? per cent. ; now a further 3? per 
cent., making a total of 16 per cent. The scale is now 
364 above the basis standard of 1879, as against 40 per 
cent. above in February last. At one time the rates 
stood at 574 above the 1879 standard. But there is 
one satisfaction in this—namely, that there have been 
no losses by suspensions of work, and it shows that 
stop-weeks and play days cannot arrest prices, what- 
ever else they may accomplish, 

The Durham settlement was not effected without a 
hitch. The men demanded that they should be rein- 
stated in their places when the pits were opened. 
Some of the colliery owners object to discharge the 
men who kept the pits going during the strike. Some 
few went farther, and were inclined for reprisals. But 
the general opinion of the proprietors is that the men 
shall be re-employed as fast as room can be found for 
them, which in some instances will be in some weeks. 
The men propose that they shall be employed by the 
managers in an order to be settled by ballot, which is 
quite a new departure in labour disputes. 


The Universal Eight Hours Bill, introduced by Mr. 
Randall, and backed by Mr. W. Abraham and Mr. 
Cuninghame Graham, has been issued at last. Its 
main clause has been modified on the lines of the 
Trades Congress resolution. It runs thus: ‘No 
person shall work, or cause or suffer any other person 
to work on sea or land in any capacity, under any con- 
tract or agreement, or articles for hire of labour (ex- 
cept in case of accident) for more than eight hours in 
any one day of twenty-four hours, or for more than 
forty-eight hours in any week, unless the majority of 
the organised members of any trade or occupation 
protest by a ballot vote against the same.” This is a 
pretty strong order, even for a Labour Parliament. 
If any man works more than eight hours the em- 
ployer or manager is to be fined not less than 10/., nor 
more than 1002. Folly, not to say stupidity, is 
stamped on the face of sucha Bill. The measure is 
not worthy of serious consideration. 





Mr. Gladstone’s utterances on the labour question 








gave little satisfaction to any one, and probably his 
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interview with the London Trades Council will give 
less. Mr. Gladstone intimated that public companies 
might be compelled to do this, that, or the other. In 
certain cases this isso; but in the case of eight hours 
a firm of partners might escape legislation, but if the 
same firm was incorporated under the Companies Act 
they would have to submit to an eight-hours law. 
A universal eight-hours law would be preferable to any 
such nice distinction as to who should and who 
should not conform to it. At present there is a good 
deal of random talk about legislation, but very few 
seem to take the trouble to see where it would 
lead us. Meanwhile the miners are coatent to seek 
the eight hours for miuers, leaving all other industries 
to look after themselves. The cry for legislation is 
almost wholly a political cry, and it will die away as 
other such cries always do. 


The small chainmakers of Staffordshire and Wor- 
cestershire decided to stop work during the Whitsun 
week, with the view of restricting production in con- 
sequence of depression in trade. ‘The operatives have 
in several places struck work against a proposed reduc- 
tion in wages, and the stop-week may be regarded as 
a kind of answer on the part of the employers. 





The bargemen are having a pretty fierce struggle 
just now on the Medway, the Thames, and the various 
canals in London. On the Medway most of the men 
are out against a reduction of 124 per cent. in wages 
or freight rates. On the River Thames the non-free- 
men are out against the freemen. On the Regent’s 
Canal some 300 are out because of the dismissal of a 
freeman who refused to work with non-unionists. An 
attempt is being made to induce some other unions to 
take part in these disputes ‘‘ out of sympathy.” 





The building trades are attempting to federate in 
view of a possible strike this summer. Building 
Operations just now are very active, and strikes are 
taking place in various parts of the country. A fede- 
ration, it is thought, will help to secure shorter hours 
and higher wages in all branches of the trade. 





The idea of compulsory arbitration is being revived, 
and some who were formerly opposed to it point to the 
Darham strike, the strike on the Tyne and the Wear, 
and some other disputes as evidence in favour of such a 
measure. But the question is how the provisions of 
such an Act could be enforced. Is an employer to be 
compelled to pay wages which he declares he cannot 
afford to pay, or a workman to work for wages which 
he declares to be insufficient? How could such provi- 
sions be enforced—by fine or imprisonment, or both ? 
A poor man could not pay a fine, therefore he would 
be sent to prison ; a rich employer would pay the fine 
and escape prison. Would not this evoke an outburst 
of indignation ? 








ON THE PRODUCTION OF PURE IRON 
AND STEEL.* 


By Colonel H. Dyer, Elswick Works, Neweastle-on- 
Tyne. 

A SHORT yer goa of some experiments to produce 
pure iron and steel in the basic furnace will, I hope, prove 
to be of sufficient interest to induce others to assist in the 
same direction, and prepare for the chemist and metallur- 
gist a basis for determining with accuracy the relative 
values of different alloys with these metals. Hitherto 
the study of this important branch of metallurgy has 
been to some extent groping in the dark, as it has been 
impossible to obtain reliable results when pure iron could 
not be readily obtained as a basis to work upon. 

Although the results obtained from the following ex- 
periments have not absolutely solved the problem, they 
have approached so nearly to a satisfactory solution that 
there is every reason to hope that success is not far dis- 
tant, and that pure iron and steel may be produced at a 
reasonable cost. 

In the first experiments the furnace was charged in the 
ordinary manner with pig and scrap of fairly good quality, 
and the charge was worked slowly, so as to keep the 
melted metal as long as possible in contact with the lime, 
care being taken to keep the slag well saturated with lime 
by liberal additions of limestone. 

The phosphorus was reduced during the process, but 
the result left much to be desired in other respects. 

Charges composed of from 4 to } of good scrap, and 4 
to 3 of good Swedish pig, were then worked very quickly, 
and a remarkably pure iron was obtained. The following 
is the analysis : 


Combined carbon ... se ade ... trace 
ilicon Bes hss om cae ban 
Manganese ... _ =o a ... trace 
Phosphorus ... 5s ti abs ... trace 

Salphur swe : -015 


It will be readily understood that great care and watch- 
fulness were necessary in working these charges, as the 
metal was liable to burst out of the furnace, and, in 
point of fact, did so several times without giving any 
warning. 

Experience, however, overcame some of the difficulties, 
but the operation was always more or less risky. 





* Paper read before the Iron and Steel Institute. 








This iroa could only be forged in small pieces, even with | under the head of absolute loss. The escape is, however, 


the greatest care; it has therefore been impossible to ob- 
tain reliable results as regards its mechanical properties. 

Dr. Hopkinson has kindly determined the magnetic 
properties of the metal, and the results of the experi- 
ments carried on by Messrs. Lydall and Pocklington, 
under his supervision, will probably be presented shortly 
to the Royal Society. 

Speaking generally, it was found that the metal is 
more easily magnetised for small magnetising forces than 
any other metal hitherto tested ; its coercive force is less, 
its magnetisation is greater, than any other sample ex- 
perimented with. 

The difficulties which attend the production of pure 
iron, added to the difficulties of working it, render it for 
the moment of little commercial value. I have, how- 
ever, great hopes that these difficulties will to a great 
extent be overcome, and as further communications will 
be made upon this subject, if my hopes are realised, I 
will pass on to the next stage of the experiments, which 
had for their object to utilise ordinary — steel, and to 

roduce in the basic furnace steel with high carbon and 
oe phosphorus, and at the same time to decrease the 
wear and tear of the furnace. 

The principle of the process consists in melting scrap 
with carbonaceous material, and the results of the experi- 
ments have shown that when a pure carbonaceous material 
and ferro-manganese free from phosphorus can be ob- 
tained, there will be no difficulty in producing a pure 
carbide of iron containing only sufficient manganese for 
forging. 

On the bottom and banks of the bath of a Siemens fur- 
nace with a basic lining, a layer of coarsely broken lime- 
stone was evenly laid, and on this coke was charged ; the 
scrap was then charged on the top of the coke, and the 
charge was melted down as quickly as possible. 

The scrap used in these experunents averaged some- 
times as much as 0.07 phosphorus and 0.03 sulphur. 

The scrap, as it melted, trickled down on to the coke, 
which not only reduced the oxide of iron formed in the 
melting, but also carbonised the steel, so that when the 
charge was melted the metal contained from 14 to 2 per 
cent. of carbon. 

A good furnace, working well, will require about 9 cwt. 
of coke to 14 tons of metal. 

When the charge was melted, additions of ore, man- 
ganiferous ore for preference, and limestone, were made 
as required, and the charge was worked in a similar 
manner toa charge in a silica-lined furnace, except that 
more limestone was used. 

The amount of slag produced by this process is small, 
and it usually contains about 15 per cent. of ferrous oxide 
and 25 per cent. of silica. It has very little action on the 
banks of the furnace ; the repairs, therefore, to the fur- 
nace bottom and banks are much less than when the 
charge is worked without coke. Indeed, the best proof 
in favour of the process is that it has now been eighteen 
months at work purifying scrap, and there has not been 
any attempt on the part of the metal to break through 
the furnace, a pct, os common occurrence in the ordi- 
“a basic process. 

he amount of phosphorus eliminated during the melt- 
ing of the metal varies considerably in different charges, 
but usually the greater part passes into the slag at this 
stage. 

Nine consecutive charges were worked, with the object 
of producing steel containing varying percentages of car- 
bon, to test the value of the process. The re HE 
Table gives the chemical analyses and the mechanica 
properties of the steel of these charges : 


Tensile Tests. Chemical Analys’s. 


| | | | | f 
— Elon- Frac: | 3: | 
No. Yield. Break gation. | ture. jC.C. Si. | Mn. | P. 8. 





| 
tons | tons per cent. | | 
1 14.0 | 22.7 5 | F. |.11/ trace | .21 | trace} .030 
2 14.0} 23.0 41.5 F. | .10| os 21 pe 30 
3 | 18.0 | 27.5 32.0 F. | .1€| .020 | .40| .013 | .022 
4 21.0) 30.0 330 | F. |.21 trace| .39/ .014| .026 
5 §©20.0 31.2 32.5 F. | .25)..014 | .43| trace} .019 
6 , 23.0 34.0 26.0 | F. | .24) .018 | .50| .019 | .024 
7 | 25.0 35.4 20.0 | F.  .30) trace .38} .019| .017 
8 25.0 43.2 185 | F. | .53/ .012 | .54] .016| .028 
9 24.0, 45.3 14.5 F.G. .50| .031 | .60/ .009 | .026 
| ( | } 


The test ingots from which the samples were taken 
only weighed 10 lb. ; it is therefore probable that the 
mechanical results would have been more favourable if 
the test-pieces had been made from larger ingots. 

Some of the phosphorus present in the samples no 
doubt comes from the ferro-manganese used, and it is 
probable that the sulphur might be decreased, if not 
altogether eliminated, if carbonaceous material free from 
sulphur can be obtained. Charcoal was tried, but it 
burns away too rapidly in the furnace, and is not itself 
free from sulphur. 





ON VALVES FOR GAS FURNACES.* 
By J. W. Waites. 


THE importance of thoroughly efficient valves for fur- 
naces using gaseous fuel is sufficiently well known by the 
large body of users of this class of furnace to need no more 
from me than a passing remark. If we consider the large 
amount of coal that is applied to manufacturing purposes 
at the present day in the form of gas, it requires little 
insistance to enforce the important fact that even a small 
escape that finds its way to the chimney without passing 
through the furnace or doing any work represents in the 
yearly aggregate a very formidable sum to be put dow 


* Paper read before the Iron and Steel Institute. 








often anything but small, and is always constant when 
valves are leaky. 

That there is a weakness in furnaces in the details of 
valves is well known and generally recognised, and it is 
attested by the fact that over eighty patents have been 
obtained for improvements in valves and connections 
therewith. 

Regarding the functions of these valves, the first consider- 
ation that strikes us is that the currents to be controlled 
and directed are of very small pressure, not equal to more 
than about half to three-quarters of an inch of water. If 
it were only a question of dealing with the incoming gas 
and air at their moderate temperatures, the problem might 
not offer _ great difficulty, but the question is at once 
complicated when the outflowing currents from the fur- 
nace have to be considered, as these currents, from a 
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variety of causes, are often at a high heat—sufficiently 
high to destroy the fit of the valves. It may be urged that 
these conditions should not be allowed to arise ; but they 
do arise, and it is often the task of the engineer to deal 
with things as he finds them, when unable to obtain what 
ought to be. 

Another condition that always exists is furnished by the 
fact that the pressureof gasacts onone sideof the valve, and 
the draught of the chimney on theother, so that inaccuracy 
in the fit of the valve allows a very serious loss. And here 
a further complication comes in ; the escaping gas ignites 
at the under side of the valve, and the heat resulting con- 
tinually makes the trouble worse. I have often noted 
with surprise, on examining a valve removed for repair or 
refitting, how a comparatively small defect had impaired 
the working of a furnace; and as a leakage has the effect 
of delaying the operation of a furnace, the defect acts and 
reacts—the greater the defect the greater the delay, and 
the greater the delay the greater becomes the defect. 

A large number of furnaces at the present time are 
working with the original four-way type of flap valve. 
This valve is too well known to require description here. 
In the presence of engineers it is ney necessary to state 
that whatever advantages this form of valve may have, 


when it is once out of shape it is a matter of impcasibility 
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to make the flap fit again. If you aresuccessful in obtain- 
ing a fit on one side, it is at the cost of a misfit on the 
other ; so that the plan that usually obtains is to arrive at 
a kind of a compromise by making the best fit possible 
under the circumstances at each position of the flap, but 
not good in either case. 

Another form of valve that has been largely adopted 
lately is that of the double-seat type, with acircular valve 
on a spindle alternately closing on one or other of the 
seats, This form of valve being of massive construction 
and uniform shape, is not so greatly affected by heat, and 
gives, I think, better results than the old four-way type 
just referred to; but it is open to many of the objections 
common to all classes of cast-iron gas valves. If we con- 
sider the small pressure furnace valves have to resist, the 
idea of employing these heavy masses of cast iron becomes 
something very like a mechanical absurdity. 

In the valve to which I have now to direct your atten- 
tion it has been attempted to obtain an absolutely gas- 
tight closure—a perfect water seal—and at the same time 
to entirely avoid any of the objections to the use of water 
arising from evaporation filling the flues with vapour, or 
cooling the current so as to impair the draught of the 
chimney. In the belief that these conditions have been 
obtained must be my excuse for occupying your time with 
a matter so simple ; but though simple, it has, I think, 
a very important bearing on a most gigantic branch of 
metallurgical enterprise. I also trust it is an earnest and 
well-meant attempt to perfect in one of its important 
details the great invention left by the genius of Siemens. 

The valve (if it may be so called) is of the most simple 
form and construction ; it is merely a trap constructed of 
malleable plate, like an ordinary we tube, the passage 
being closed and opened by being filled and emptied with 
water. A vessel holding water is raised and lowered on 
this trap ; the vessels being balanced, and friction absent, 
little effort is needed to perform this operation. When 
the heated currents are passing, the passage is empty and 
dry, so that, as I have stated, the important condition of 
avoiding evaporation and cooling is obtained. There is 
absolutely nothing to get out of order; if the passages 
are distorted by heat at any time, no harm is done; the 
water simply fills the space, of whatever shape it may be. 
Small leaks, if they should arise, are of little consequence, 
There are no inside parts; the whole is seen from the 
outside ; in short, it is as simple and free from complica- 
tions as any part of a gas tube. 

Fig. 4 shows the action of the valve. A is the passage, 
B the vessel of water. 

The valve is now open; when the vessel is raised, the 
water flows through the narrow opening in the bottom of 
the trap till it reaches the line C, when it is absolutely 
closed without the most remote possibility of leakage. 

Fig. 5 shows the vessels attached to the lever and in 
equilibrium. D is the passage between the gas supply 
and the furnace, and E the connection between furnace 
and chimney. The valve is operated by the motion 
of the lever. 

Figs. 1 to 3 show an arrangement of valves for a fur- 
nace. This appears to meet all the best conditions to 
be desired. The flues are perfectly straight, and without 
complication. Of course the valves may be arranged in 
any way to meet exigencies. 

The opening at the bottom of the gas passage through 
which the water flows is larger than in the case of the 
chimney e, as heated currents do not pass this, and 
extra opening 18 no objection ; and by keeping sufficient 
room at this point the tar falls freely into the water vessel, 
and is easily removed if it should collect. The operation 
of reversing must be done by steady means, such as a screw, 
wormwheel, or means not liable to jerks, which might 
spill the water. The water vessels, by means of a ball 
valve, may be automatically supplied, or it may be done 
by hand with a small hose pipe. 

The arrangement has the further advantage of being 
inexpensive, durable, and requiring very little in the way 
of maintenance. 

The water valve need only be used in the case of the 
gas, the air valve may be a simple tube with a flap, as a 
perfect fit in an air valve is of small consequence. 

It only now remains for me to state that in actual 
operation the valve fully realises my expectation, and, I 
am assured, leaves very little to be desired with regard to 
this important furnace detail. 





AMERICAN RAIL AND TRACK. 


The Development of the American Rail and Track, as 
IUustrated by the Collection in the United States National 
Museum.* 

By J. Errreta Warts, Curator of the Department of 

Transportation and Engineering. 

In the brief report upon the section of steam transpor- 
tation for the year 1887, a statement was made to the 
effect that considerable information had been secured 
which it was hoped to use ‘‘in preparing a series of 
models to illustrate the beginnings and development of 
the English and American systems of track. 

** While illustrated histories of the steamboat and loco- 
motive are numerous, I am not aware that any syste- 
matic attempt has been made to preserve the history of 
the development of the systems of permanent way which, 
after many years of experiment, are now being reduced to 
a series of standards depending on the traffic.” (Report 
of United States National Museum, 1887, page 79.) 
These expectations were realised to a sufficient extent to 
warrant the preparation of the series of original rail sec- 
tions, models, and drawings to illustrate the origin and 
development of American permanent way for the Exposi- 
* Extract from the Report of the United States 
National Museum, Smithsonian Institute. 








tion at Cincinnatiin 1888. The interest manifested in 
that collection led me to present a paper entitled ‘‘The 
Development of the American Rail and Track” at the 
annual convention of the American Society of Civil 
Engineers, at Sea Bright, New Jersey, June 21, 1889. 
This will appear in the Transactions of that society during 
the coming year.* 

At the conclusion of that paper I took occasion to state 
that in its preparation ‘‘I preferred to confine myself toa 
description of such rails as are represented by original 
sections, models, or drawings in the section of transpor- 
tation and engineering in the United States National 
Museum.” 

‘*T am fully conscious that I have been compelled to 
overlook many things which are of great historical in- 
terest, owing to the fact that our collection is small—only 
a nucleus in reality.” Although some additions to the 
collection have since been made, a large portion of the 
facts here stated, together with many of the illustrations, 
also appear in the original paper. 

Good Track as Important as the Locomotive.—As the 
improved wagon roads in the past made it practicable to 
transfer the burden from the pack mule to the wheel 
vehicle, and the traveller from the saddle horse to the 
light, comfortable, and rapidly moving carriage, so the 
development of the iron railway of the nineteenth century 
has made it — for us to enjoy the safety, speed, and 
comfort of the express train of to-day, drawn by the fleet 
and powerful locomotive. 

In considering the improvement in methods of trans- 
portation, I am led to think that there is a tendency to 
overestimate the benefits arising from the invention and 
improvement of the locomotive, and to overlook what has 
been done by those who devoted time and thought to the 
development of the various systems of permanent way. 
The improvement made in track construction in England 
during the first quarter of the century made the introduc- 
tion of the locomotive there possible. Trevithick’s loco- 
motive of 1804, crude as it was, would have been much 
more successful, and might have brought him much 
greater fame as one of the first inventors of the locomo- 
tive, had the track upon which it ran been constructed 
according to modern methods. Long before the locomo- 
tive was a practical machine the advantages of the cast- 
iron tramroad were fully appreciated. By careful calcu- 
lation a distinguished London engineer, in 1802, found 
that while it cost 3s. 4d. per ton per mile to transport 
bulky freight over turnpikes, the cost on iron horse tram- 
roads was only one-tenth, 4d. 

George Stephenson, while president of the ‘‘ British 
Carrying Companies,” stated ‘‘ that by the introduction 
of the horse tramroad the monthly expense of that com- 
pany for coal carriage alone had been reduced from 
12001. to 3007. 

An edition of ‘‘Wood’s Treatise of Railroads,” pub- 
lished in 1830, which was one of the earliest and most re- 
liable standard works on railroad subjects, calls attention 
to the economical operation of the coal railroad, 9 miles 
long, near Mauch Chunk, Pennsylvania, then operated 
by horse-power, and states that by this method “‘it has 
repaid its whole cost since 1827.” 

On a large proportion of the American railways pro- 
jected before 1830, it was intended that horse-power 
should be used. In Austria the advantages of a horse 
tramway were also understood. 

In 1828 thirty-nine miles of the horse railway from 
Budweis to Lintz—constructed across the mountains 
which separate the Moldau and the Danube—was opened 
to traffic. This road was extended 41 miles farther in 
1832, and for many years paid a dividend of 5 per cent. 
upon a capitalisation of 10,000 dols. a mile, being subse- 
quently increased to a length of 130 miles in 1839. The 
modern horse railways in our cities and their suburbs 
earn handsome dividends by carrying passengers at a 
lower fare per mile than the steam railway companies 
find profitable. 

The Iron Coal Road.—The circumstances connected 
with the origin of the iron railroad, and particularly the 
relations which existed between coal, iron, and the rail- 
way in the beginning, are of the greatest interest. Man’s 
physical necessities exert a powerful influence upon the 
inventive faculties, and the trite proverb arising there- 
from is nowhere better exemplified than in the history of 
the conception, birth, and growth of the railroad. 

The demand for a new fuel to replace the faggot and 
the log was the necessity that became more and more 
urgent as the forest eet to satisfy the demands 
of a dense population. This condition of affairs directed 
thought towards devising improved methods for trans- 
porting pit coal from the collieries of Great Britain to the 
adjacent navigable streams or near seaports. Although 
coal had been mined in England as early as the middle 
of the ninth century, it was not until 1259 that Henry ITT. 
anted the privilege of digging coal to certain persons in 
ewcastle. By the beginning of the fourteenth century 
it had become an important article of export, and was 
called ‘‘ sea cole,” owing to the fact that it was shipped 
by vessels to various ports. 

Early Use of Iron.—Several methods of ironmaking 
were understood aud practised by the ancients. The 
Bible bears evidence in many texts to the high esteem in 
which the ironworker was held. Tubal Cain is de- 
scribed in Genesis iv. as an ‘‘ instructor of every artifice 
in brass and iron.” In alluding to the Israelites in 
Deuteronomy iv. is the statement: ‘‘ For the Lord hath 
taken you and brought you forth out of the iron furnace, 
even out of Egypt.” 

of making iron were known to the Baby- 
lonians and Assyrians. The stones in the celebrated 
bridge, said to have been built by Nitocris, were held 


- 





* See Transactions of the American Society of Civil 
Engineers, April, 1890, pages 209 and 232. 





together by bands of iron kept in place by molten lead. 
** Among the ruins of Sargon’s palace objects of iron and 
bronze, such as hooks and rings, chains, pickaxes, ham- 
mers, ploughshares, weapons, fragments of chariots, and 
tools of all sorts were picked up.” 

The Pheenicians, Persians, and even the Chinese were 
acquainted with processes of forging iron centuries before 
the Christian era; and in India, in the temple of Kuttub 
at Delhi, there stands a pillar ef solid forged iron over 
16 in. in diameter and eage f 60 ft. high, supposed to 
have been erected in the third century. ut these 
methods must be included ars; the lost arts—arts lost 
in the great abyss of the middle ages, which swallowed 
up so many of the results of the s ill and ingenuity of 
the ancient world. But among the Greeks and the 
ancient nations of the Orient, as we learn from Homer, 
the early historians, and the latest inscriptions and 
archeological discoveries, iron was once regarded as a 
precious metal. Homer’s elaborate description of the 
shield of Achilles, forged by Vulcan, undoubtedly shows 
that the art of working iron was fully caieaneal in that 
semifabulous epoch.* 

Iron first came into use in the arts and manufactures 
when Spain flourished under the Visigoths, who are said 
to have derived it from their ancestors, the Scythians, of 
whose history so little is definitely known. Spanish iron 
brought high prices for many years. 

I'he Iron Industry in England.—Karly in the fifteenth 
century many blast furnaces were in existence in France, 
and soon afterward they were introduced in Sussex, 
Kent, and Surrey, in England, and this gave impetus to 
the iron industry of England. As the processes of ex- 
tracting iron from various ores became more fully under- 
stood, the demand increased, and in order to keep up 
the er ag inroads were made each year upon the 
forests for fuel. : 

During the reign of Queen Elizabeth (1558-1603) the 
iron industry increased so rapidly that the consumption 
of wood became a most serious matter, as iron was then 
smelted exclusively by charcoal. The destruction of the 
forests was sorapid that Parliament passed Acts in 1558, 
1581, and 1584 restricting the cutting of wood for char- 
coal, and thus the iron industry languished for over a cen- 
tury. Inthe mean time thought Sad been directed to 
the processes of smelting iron with pit coal. Sturdevant’s 
method, although patented in 1611, was not practicable ; 
and Dudley, who eight years after solved the problem 
with some success, was so much abused by the charcoal 
smelters, that fearing bodily injury he too abandoned the 
business. Nothing further seems to have been done 
towards using coal for smelting iron ore in England dur- 
ing the seventeenth century. 

The Iron Industry in America.—As early as 1621 a 
considerable quantity of iron was produced in Virginia, 
and that colony led the industry until 1628, when Massa- 
chusetts forged ahead. As wood fuel was plenty in 
America the industry grew so rapidly that Parliament 
passed an Act in 1660 prohibiting the exportation of 
iron from the colonies, except in English ships; and in 
1679 a duty of 10s. was imposed by the British Govern- 
ment upon each ton of pig iron exported. 

In 1750, about 3500 tons of pig iron having been im- 
— into England from America, a law was passed b 

arliament removing this duty, but prohibiting all 
persons in the colonies, under gen of 200%., from 
—' a forge or working a tilt hammer or a rollin, 
mill. This was one of the “grievances” that instiga 
the Declaration of Independence. The historian Ban- 
croft, commenting on this fact, says: 

** America abounded in iron ore; its unwrought iron 
was excluded from the English market, and its _— 
were rapidly gaining skill at the furnace and forge. In 
February, 1750, the subject engaged the attention of the 
House of Commons. After a few days’ deliberation a 
Bill was brought in which permitted American iron in 
its rudest forms to be imported duty free ; but now that 
the nailers in the colonies could afford spikes and large 
nails cheaper than the English, it forbade the smiths of 
America to erect any mills for slitting or rolling iron, or 
any plating forge to work with a tilt.’ 

In 1761 less than 17,000 tons of iron had been made in 
all Great Britain and over 4500 tons had been imported 
from America. 

Coal Mine Tramroads.—The earliest railways were laid 
in the coal mines and from the mines to the adjacent 
watercourses. These ways consisted of squared timber 
rails laid in the ground, held to gauge by cross-timbers, 
to which they were fastened by wooden pins. 

Roger North in 1672, in his biography of his brother 
Francis, the Lord Chancellor, describes a wooden railway 
whice he had seen at Newcastle during the reign of 
Charles II., as follows: ‘‘The manner of the carriage is 
by laying rails of timber from the colliery down to the 
river exactly straight and parallel, and bulky carts are 
made with rowlets fitting these rails, whereby the car- 
riage is so easy that one horse will draw four or five 
chaldrons of coals.” The Newcastle chaldron weighed 
5936 lb., so that one horse hauled 8 or 9 tons. } 

Early American Coal Mines,—Coal was mined in 
America as early as 1770 on the James River in Virginia, 
and was used at the Westham Foundry to manufacture 
shot and shell during the Revolutionary War. 

Ashbel Welch, in the presidential address at the 
annual convention of the American Society of Civil i a 
neers at Washington, in 1882, states that, ‘‘ About the 
year 1817 Josiah White and Erskine Hazard commenced 
the improvement of the Lehigh River, and made other 

reparations to inaugurate the anthracite coal trade. In 
Ts20 they sent to market 365 tons, which was the begin- 
ning of the regular anthracite coal trade of America.” 





* ‘*Manual of Oriental Antiquities,” Ernest Babelen, 
page 125, 
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Before 1825 coal mining commenced to be an industry 


f | manufacture of iron. 
in the Schuylkill and Lehigh regions. In this country, 


to the nearest navigable streams. | the introduction of good steam pumping engines, 


he first locomotive that ever turned a driving wheel 
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on a railroad on the western continent was imported | inventions made by Watt in the engines of Savery and 

from England in 1829,* for use on the Delaware and | Newcomen—reached such a degree of perfection that 

Hudson Canal Company’s coal road at Honesdale, Penn- | good steam pumps were put in every prominent colliery, 

sylvania. As the supply of coal was increased by im- | and the amount of coal mined reach 

B proved methods of mining and cheaper means of trans- | tions as the cost of mining it was lessened. 

q portation, it gradually superseded charcoal in the| Jron Furnaces in England.—The statement in the next 
* The locomotive ‘Stourbridge Lion,” a full-sized | during eighty-five years prior to the introduction o 

model of which is in the Section of Transportation and | locomotive, in 1825. 

Engineering in the United States National Museum. | 








The cost of pig iron was reduced 
T 8 from 162. 10s. in 1660 to 3/. in 1760, and the price did not 
as in England, the earliest railroads were built in and| vary much from this until the American Revolution 
from the coal mines at Mauch Chunk, Honesdale, and cut off the supply of iron that England had been re- 
Pottsville, in Pennsylvania, and Chesterfield, in Virginia, ceiving from the colonies. This was several years before 





locomotive, coal, iron, and the railroad had become three 
equally important factors in the creation of the great 
systems of transportation, which have made our pro- 
sperity and the higher civilisation of to-day ible. 
Cast Iron First Used for Rails in England.—The price 


i which of iron was materially reduced as coal became cheap and 
between 1775 and 1790—through the improvements and | abundant, and ‘at length it became possible to use it 4 the 






















enormous propor- | 


| column shows the growth of the iron industry in England | 
the | Loughborough. 














Year. | Iron. eee Production. 
| tons 

1740 Charcoal iron oe] 59 17,350 
1788 { Ditto a al 24 13,100 

Pit coal(coke) . oe 53 48,800 
1796 { Ditto os aA 121 124,879 

| Charcoal .. we ++ None 

1802 Pit coal (coke) 168 170,000 
1806 | Ditto al 227 250,000 
1825 Ditto sar, Oe 600,000 








construction of rails. The earliest iron used in track con- 
struction was cast in plates 3 ft. or 4 ft. long, 2in. or 
3in. wide, and 4in. or ?in. thick. These plates were 
spiked on top of the wooden stringer rail where the wear 
was the greatest. As timber was dear in England at the 
close of the last century, many attempts were made to 
devise a cast-iron rail that should suit the traffic of the 
English tramroads. 

e have in the collections several models of the cast- 
iron rails that were used from 1789 to 1816. A fair im- 
poke can be obtained of the crude ideas that the early 

nglish tramway contractors had in regard to rails from 

an examination of the drawings. 
Fig. 1, cast-iron edge rail, 1789. Patented in England 
by William Jessop, mine engineer, and laid on a road in 
The rail was fish-bellied, and at first 


was not supported by achair, the wood or stone block 
Thus, even before the successfyl introduction of the being hewn to fit the end of the rai]. Near the ends the 
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rail had a flat projecting base, in which there were holes 
for the bolts whic fastened them to the wooden block or 
sleeper. 

Yig. 2, cast edge rails, 1797, with joints supported by 
chairs. These were the first chairs adopted, and were 
cast the reverse of the ends of the rail, erage, Ft bolts 
through the stem of the rail at each joint. They were 
laid on the Lawson Main Colliery Road, Newcastle-on- 
Tyne, England, by Mr, Barnes, and were at first sup- 
ported by timber but finally by stone blocks. 

Fig. 3, cast edge rails, 1802; 4 ft. 6 in. long. Invented 
by Mr. Wyatt, and used on the railway at the slate 
quarry at Lord rb me estate, near Bangor, North 
Wales. The general shape of the cross-section of this 
rail was a hexagon. At each end of the rail a dovetail 
block, 2 in. long, was cast at the bottom. This was 
slipped into a chair, which had previously been attached 
by a bolt to the wooden or stone support. 

Fig. 4, cast tram rail, 1803, ‘‘ with flange higher in the 
middle and a nib under the tread to add strength.” Used 
on the Surrey Railway, England. These rails had a rect- 
angular notch, half square, in the ends, the joints being 
completed by one square-headed iron spike, which was 
countersunk. 

Fig. 5, cast rail with concave top, 1803. To be used 
also > road wagons and to be embedded in common 
roads. This rail, patented by Josiah Woodhouse, was 
fastened to transverse cross-ties by bolts slipped into slits 
through the base. Among the most interesting relics in 
the collection are two of the cast tram rails, 3 ft. long, 
from the track from ney ache Works to Glamorgan, 
near Aberdare Junction, Wales. These rails were a por- 
tion of the original track upon which Trevithick’s first 
locomotive, to help man, ran in 1804, and was a gift of 
Mr. J. W. Widdowson, London and North-Western 
Railway of England, to the United States National 
Museum. A drawing of these rails with the stone sup- 

yrts, one of which is also in the collection, is shown in 


“= 6 

fig. 6 is drawn from a model of a cast tram rail, de- 
signed to be laid without bolts or spikes. Charles Le 
Cann, of Lianelly, Wales, in 1808, received a premium 
of 20 guineas from the Society of Arts for the invention 
of this rail, which was ingenious in construction. Pro- 
jecting pins, pyramidal in shape, were cast on the bottom 
of the tram rail at the points where the stone supports 
came under the rail, the joints being dovetailed into each 
other; the need of any other form of joint fixture was 
thus dispensed with. These rails were about 5 in. wide, 
and weighed 42 lb. per yard. ; 

Fig 8 is from a model of a cast rail patented by Losh 
and George Stephenson, of Killingsworth, England, in 
1816. A half-lap joint was used, through which a hori- 
zontal pin was passed transversely and joined the rails 
together, at the same time fastening them to the cast-iron 
chair. A large portion of the Stockton and Darlington 
Railroad was laid with this ail in 1825. 

Rolled Iron Rails Introduced.—Farly in this century 
inventive genius increased the power of the stationary 
engine and the efficiency of the steam blast and of the 
machinery for working and handling iron, The puddling 
furnace, first used in 1784, was radically improved by 
Henry Cort about the beginning of the century. He 
also invented and introduced the rolling mill about the 
same time, so that it became possible to roll iron rails 
cheaply. These were at first rolled in lengths of about 
12 ft. Drawings from the models of the early English 
rolled rails are shown. ; 

Fig. 9 is a bar rail laid in Lord Carlisle’s quarries, 
1811. 

Fig. 10, wrought-iron rail, patented 1820, by John 
Birkenshaw, of the Bedlington [ron Works, England. 
A clause in the patent specifications reads: ‘‘The upper 
surface to be slightly convex to reduce friction. The 
upper part to rest on supporting blocks, chairs, and 
sleepers. The wedge form is used because the strength 
of a rail is always aa ag to the square of its 
breadth and depth. Hence this (wedge) form of rail pos- 
sesses all the strength of a cube — to its square. The 
joints are made with a pin.” Birkenshaw showed great 
ingenuity in designing the rolls by which these rails were 
fairly rolled in lengths of 18 ft. Cast bars were soon after 
dispensed with. The model is made from drawings and 
specifications, English patent No. 4503, to John Birken- 
ig sealed October 23, 1820. 

Fig. 11, wrought-iron edge rail with fish-bellied web. 
These rails were used by Stephenson in 1829 in laying the 
Liverpool and Manchester Railway. Chairs used at 
joints, rails 15 ft. long, supports 3 ft. apart, weighed 
35 Ib. per yard. . i a 

Fig. 12 shows a cross-section of the original rail laid on 
the old Portage Railroad over the Allegheny Mountains 
in Pennsylvania. These rails were imported from 
England in 1832 and laid in 1833, A section of this rail 
is in the collection. A portion of the New Jersey Rail- 
road (from Jersey City to New Brunswick) was also laid 
with T rails of the fish-belly pattern, similar to Fig. 11. 

In Fig. 13 the dotted line indicates the depth of the rail 
between the ties. The plate is from an original rail in 
the collection which was laid near Newark, New Jersey, 
in 1831, It was the original design to lay the whole 
Portage Railroad with stone blocks and T rails. 


(To be continued.) 








Coat In New South WatEs.—Proposals for forming a 
Newcastle (N.S.W.) Coal Trust are assuming a definite 
shape. The idea is that the Trust shall take over the 
leading collieries at a valuat’on and control the output. 
It is also proposed that the Trust shall build large cargo 
steamers and keep up a regular supply to such markets 
as San Francisco, San Diego, Valparaiso, Hong-Kong, 
Calcutta, and Ceylon. 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting was held- on Tuesda7, 
May 31, 1892, Mr. H. Hayter (vice-president) being in the 
chair, in the absence, from indisposition, of Mr. Berkley, 
President. 

The report of the Council for the session 1891-92, com- 
menced by stating that the objects of the Institution 
were so widely known, had been so frequently referred 
to, and appeared to be so largely appreciated, that they 
might be passed over without comment. The constitu- 
tion had remained unchanged since December 2, 1878, 
when the class of associates was divided into two groups 
—one being civil engineers, to whom corporate privileges 
were granted, and who were distinguished by the title 
‘associate members,” the other being non-corporate 
associates, described as ‘‘ persons able, from their connec- 
tion with science or the arts, or otherwise, to advance 
professional knowledge.” 

The Council had carefully guarded the admission of new 
members to every class, and the qualifications of all can- 
didates had been subjected to rigid scrutiny. It was 
believed that a strict inquiry into each candidate’s career 
was better than any system of examination. Members 
were again urged not to attach their names to the recom- 
mendation of any one for election or for transfer, unless 
thoroughly satisfied that the candidate was in all respects, 
professionally and socially, eligible. With regard to the 
changes in the Roll of the Institution, it was stated that 
59 associate members had been transferred to the class of 
member, and that there had been elected three honorary 
members, 28 members, 324 associate members, and seven 
associates, while four associate members had been restored 
to the register. These additions together amounted to 366. 
After deducting 145 names from deaths, resignations, and 
erasures, there was an increase of 221, bringing up the 
total number on the register to 5371, as against 5150 at 
the corresponding date last year. 

This enumeration was irrespective of the students, of 
whom 200 had been admitted during the year, as against 
166 for the previous twelve months; but during this 
period, 106 students had become associate members, and 
140 had disappeared from the list, so that the !number 
now on the books was only 868, whereas last year the 
number was 914. Thus, including students, the total 
number on the books was now 6239, as against 6064 twelve 
months ago. 

During the financial year ending March 31, 1892, the 
receipts amounted to—income, 20,070/. 17s. 3d. ; capital, 
5186/. 7s. ; and trust funds, 9307. 19s. 8d. ; making a total 
of 26,1887. 3s. 11d., as compared with 24,2741. 8s. 11d. for 
the previous twelve months. The disbursements were: 
General expenditure, 15,0381. 14s. 6d. ; capital, 74977. 5s. 3d.; 
and trust funds, 821/, 1s. 5d.; together 23,357/. 1s. 2d. 
Capital expenditure extraordinary amounted to 16120. 
13s. 9d., mainly for the purchase of the lease of No. 27, Great 
George-street, against which there was a set-off for rents 
of 251l. 5s., whilst there had been transferred from the 
current receipts 1361/. 8s. 9d. to effect a balance. The 
purchase of the lease of No. 27, Great George-street was 
deemed advisable having regard to the question of re- 
building, still under consideration. The capital receipts 
included a bequest of 500/., free of legacy duty, under 
the will of Sir John Hawkshaw, which, although uncon- 
ditional, had been added tocapital. These several receipts 
had been invested in debenture stocks of British railway 
companies, of the nominal or par value of 7000J. The 
balances to the credit of the Institution at the beginning 
and at the end of the financial year were respectively 
67551. 2s. 8d. and 82241, 16s. 8d. 

Allusion had been made on several occasions to the fact 
that, as the corporation included all classes of civil 
engineers, it must be expected that the Minutes of Pro- 
ceedings would be gradually modified and developed, so 
as to meet the wants of its more diversified membership. 

Having regard to these considerations it would be 
found that, in constructive engineering, five papers have 
been read. Two of these, ‘The Bishop Rock Light- 
houses,” by Mr. W. T. Douglass, and ‘‘ The Illumination 
by Gas of Tory Island Lighthouse,” by Mr. D. C. Sal- 
mond, referred to sea coast works of supreme import- 
ance to every maritime nation. The three communica- 
tions on ‘‘ Portland Cement ” and on ‘‘ Portland Cement 
Concrete,” by Messrs. Bamber, Carey, and Smith, 
related to a material fast becoming indispensable to 
the constructive engineer. Two papers directly con- 
nected with municipal engineering, were submitted 
for discussion, namely, on ‘‘The Sale of Water by 
Meter in Berlin,” by Mr. Henry Gill, and on “The 
Sewage Farms of Berlin,” by Mr. H. Alfred Roech- 
ling. Both bore witness to the advanced condi- 
tion of sanitary matters in the capital of the German 
Empire. The elaborate paper by Mr. Alex. R. Binnie 
**On Mean or Average Annual Rainfall,” must also be 


classed with this branch of engineering, as referring to | - 


one of the data upon which the water works engineer 
based his calculations. Mining and metallurgical en- 
gineering were represented by the paper on ‘‘ Gold 
Quartz Reduction,” by Mr. A. H. Curtis. As the 
modern processes of ore reduction were accomplished by 
the aid of machinery, the efficient conduct of the opera- 
tions was directly dependent upon the engineer. In 
regard to seochaales! engineering, the memoir on 
‘* Weighing Machines,” by Mr. Wilfrid Airy, opened up 
entirely new ground, while that on ‘‘ Petroleum Engines, ” 
by Professor W. C. Unwin, was mainly an exhaustive 
study of a particular machine. Electrical engineering was 
represented by a paper on ‘‘ Electrical Measuring Instru- 
ments,” by Mr. James Swinburne. Finally, reference 
was made to some questions of importance belongin 

primarily to the domain of physics, and which requi 

to be attentively studied by engineers; especially was 
this the case in respect to the operations connected with 
the measurement of light and of heat, dealt with in the 





popees by Mr. A. P. Trotter, on ‘‘ The Distribution and 
easurement of Illumination,” and Professor W. C. 
Roberts-Austen, on ‘‘The Measurement of High Tem- 
peratures, ” 

To the authors of some of the above communications 
the Council had had pleasure in making the followin 
awards: A George Stephenson Medal and a Telfor 
Premium to Mr. Alex. R. Binnie; Telford Medals and 
Telford Premiums to Mr. A. P. Trotter and Mr. W. T. 
Douglass ; and Telford Premiums to Messrs. H. Alfred 
Roechling, A. H. Curtis, W. Airy, H. Gill, and Professor 
W. C. Roberts-Austen. 

Among the papers which had been deemed suitable for 
printing without being discussed those of Mr. F. Fox, 
on ‘‘The Hawarden Bridge” and Mr. Alfred W. 
Szlumper on ‘The Widening and Improvement Works 
of the London and South-Western Railway,” be- 
longed strictly to constructive engineering ; closely related 
were “The Building Stones of Great Britain, their 
Crushing Strength and other Properties,” by Professor T. 
H. Beare; ‘‘Stresses and Deflections in Braced Girders,” 
by Mr. A. D. Stewart ; and ‘‘ Practical Astronomy as 
applied to Land a . by Mr. R. H. B. Downes. 
The description of ‘The Reaper Water Works Exten- 
sion,” by Mr. E. Penny, and of ‘‘The Southampton 
Water Works,” by Mr. W. Matthews, affected the muni- 
cipal engineer, while mechanical and electrical engineer- 
ing were respectively dealt with in the papers by Pro- 
fessor W. C. Unwin, on ‘‘ The Transmission and Distri- 
bution of Power from Central Stations by Compressed 
Air;” and Dr. C. P. Sheibner, on ‘‘ The Florence and 
Fiesole Electric Railway.” 

In respect of these communications, Telford Medals 
and Telford Premiums had been adjudged to Messrs. F, 
Fox and Alfred W. Szlumper; and Telford Premiums to 
Messrs. Sheibner, T. H. Beare, W. C. Unwin, E. Penny, 
A. D. Stewart, R. H. B. Downes, and W. Matthews. 

The Howard ag eg Prize had been awarded to 
Sir Isaac Lowthian Bell, Bart., F.R.S., M. Inst. C.E., 
for his treatise on ‘‘The Principles involved in the 
Manufacture of Iron and Steel.” 

he papers read at supplemental meetings of students 
had shown in nearly every case evidence of having been 
prepared with care. Three, at least, were of high merit 
and, with four others above the average, had been deemed 
worthy of publication, cither in whole or in part, in the 
Minutes of Proceedings. For the seven papers above 
referred to, the Council had had satisfaction in awarding 
—the Miller Scholarship to Mr. H. B. Ransom for his 
paper on ‘‘ Fly-Wheels and Governors,” and Miller prizes 
to Messrs. C. H. Wordingham, E. L. Hill, D. Carnegie, 
G. H. Sheffield, J. B. Ball, and R. J. Durley. 

Understanding that there was a dearth of professional 
men in the Engineer Volunteer Corps, the Council ex- 
pressed the hope that young civil engineers, whose edu- 
cation rendered them peculiarly fitted to fill the vacancies 
and to be of service to their country, would come forward 
in larger numbers than appeared to be the case at present, 
so as to prepare themselves by the necessary military 
training to give their aid in any national emergency. 

The report having, after discussion, been adopted, 
cordial votes of thanks were passed to the President, to 
the vice-presidents, to the members of Council, to the 
auditors, and to the secretaries and staff. 

The scrutineers, to whom a vote of thanks was passed 
by acclamation, announced that the following gentlemen 
had been duly elected to serve on the Council for the 
ensuing year: President, Harrison Hayter; vice-presi- 
dents, Alfred Giles, M.P.. Sir Robert Rawlinson, K.C.B., 
Sir Benjamin Baker, K.C.M.G., LL.D., F.R.S., and Sir 
Jas. N. Douglass, F.R.S.; other members of Council, 
W. Anderson, D.C.L., F.R.S., J. Wolfe Barry, Alex. R. 
Binnie, E. A. Cowper, Sir Douglas Fox, J.C. Hawkshaw, 
M.A., Charles Hawksley, Sir Bradford Leslie, K.C.J.E., 
George Fosbery Lyster, James Mansergh, Sir Guildford 
L. Molesworth, K.C.1.E., W. H. Preece, F.R.S., Sir 
Edward J. Reed, K.C.B., F.R.S., M.P., William Shel- 
ford, and Francis W. Webb. 





Tue Royat AGRICULTURAL SHOW.—The entries of im- 
plements for the Royal Agricultural Show, which opens 
on the 18th inst., are quite up to the average of ordinary 
years. As compared with the previous nine years, the 
entries here are as follows : 


Shedding in Implement Yard. 
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pie. age aeee 
Show and Date. : 28 qo Total. 
Ew | SS | Bt 3 | 
| fs | oe a3 | 
so | a ia | 
ft. ft. ft. } ft. 
York, 1888 ..  .. 9,569 | 1049 1618 | 13,136 
Shrewsbury, 1884 .. 9,315 2035 1554 12,904 
Preston, 1885 .. a 8,417 2063 1520 | 12,000 
Norwich. 1836 .. 7,155 2017 1610 | 10,812 
Newcastle, 1887 i 5,508 1125 1584 8,217 
Nottingham, 1888 _.. 7.253 | 1607 1883 10,743 
Windsor, 1889 .. 10,378 | 2496 2728 | 15,602 
Plymouth, 1890 = 6,117 | 1291 1670 | 9,078 
Doncaster, 1891 --| 8,843 2106 2024 12,473 
Warwick, 1892.. me 8,241 2151 2119 12,511 
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The Society has for the first time published the names 
of its judges in advance of the Show. The following are 
the judges of implements: Ploughs—Mason Cooke, the 
Lawns, near Ely; Henry Goodyear, the Ansterby, 
Bourne, Lincs.; and William Newton, Crowmarsh Battle, 
Wallingford. Miscellaneous implements—T. H. Thurs- 
field, Barrow, Broseley, and Robert Wallace, Auchen- 
brain, by Mauchline, N.B. 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the ification Drawings ts stated 

ee eee price; none are mentioned, the 
i ion is not illustrated. 

Where Inventions are communicated abroad, the Names, 


é&c., of the Communicators are given in italics. 

Copies of cifications may be obtained at $8, Cursitor-street, 
Gennes ne, E.C., either personally, or by letter, enclosing 
amount of price and postage, Cadveseed to H. BR Lack, Esq. 

The date of the advertisement By Roce mp oh BE. 
——— is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

ay Epa coe may at any time within two months from the date of 
the advertisement of the t let 


rp of a yp specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


10,230. J, McLaren and H. McLaren, Leeds. Port- 
able Engines for Hauling, &c. (8d. 5 Figs.) June 16, 
1891. —This invention has for its object the provision of means 
whereby portable engines are used for hauling, &c., the engine 
being provided with means by which it can be anchored to some 
fixed point. The axle E of the main road wheels F is mounted in 
bearings in the firebox casing C and the axle of the front road 
wheels G in bearings on the perch bracket H. Beneath the boiler 
A is a tank I, supported at the front end by an angle iron K fixed 
to the perch bracket H, and its rear end connected by strong 
angle irons L tothe firebox casing C. At or near the front end 
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of each side of the tank A is fixed a strong bracket M having an 
eye therein to which the anchoring chain is connected, the strain 
on the chain being thus transmitted through the sides of the 
tank I, angle-irons L, and sides of the firebox casing C to the axle 
E of the main road wheels F. In Fig. 2 the strain of the anohor- 
ing chain is transmitted directly to the axle of the main road 
wheels by connecting-rods extending along both sides of the 
engine, one end of each rod being provided with an eye N2, 
through which the axle passes, and the other end being supported 
and held in position by a strap secured to the perch bracket H. 
(Accepted May 4, 1892), 


4684. A. J. Boult, London, (G. Jentsch, Seifhenners- 
dorf, Saxony, Germany.) Rotary Engines. [8d. 2 Figs.) 
March 9, 1892 —In this invention the engine operates by means 
of a piston in the shape of a blade adapted to revolve within a 
cylindrical casing and secured to a shaft located in the centre 
thereof; the impulse of the motive power agent being regulated 
by a sliding diaphragm, tightly fitting the walls of the cylinder 
and adapted to fit against the boss of the piston blade. When 
the sliding diaphragm e at the outset occupies its lowermost posi- 
tion, and the piston b, turning in the direction of the arrow, is at 
the distance shown from the steam inlet ¢ towards which it is 
moving, the inlet being open, steam is admitted behind the piston, 

















and being repelled by the diaphragm e against which, as it 
rushes in, it impinges, it is thereby caused to act upon the 
piston and drive it forward. Inthe meantime the steam that has 
served in the preceding revolution of the piston, escapes through 
the outlet d which is constantly open. So long as the steam inlet 
is open, the steam exercises its pressure to its full extent, while, 
when the inlet is closed, expansion takes place. When therefore 
the piston is brought up close to the diaphragm, the inlet c is 
first closed by means of the valve gearing, and then the diaphragm 
is withdrawn from the casing 80 as to enable the piston b to pass 
freely underneath it, the blade as itsdoes 80, however, receiving 
no positive impulse, but moving on owing to the momentum 
stored up by the flywheel. (Accepted May 4, 1892). 

7559. W. Scott and F. Fenley, New Orleans, 
U.S.A. Steam, &c., Engines. (8d. 2 Figs.) May 1, 1891. 
—The object of this invention is to enable an engine to be 
operated with or without cylinder heade, in conjunction with 
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three or more piston heads placed within a cylinder. Steam is 
admitted at port in steam chest, and flows into port 2 of cy- 
linder, piston C''and piston C being } in. apart. When steam 
enters port 2, all three pistons move simultaneously, thus driving 
one of them, C to 3, C! to 4, and C nearest crosshead also to 4 








owing to the rods B connecting the two end pistons C, C, together. 
In this case, the exhaust takes place through port 4. The 
pistons return to their original position when steam enters 4, the 
one nearest crosshead being driven to 5, C! to 2, and C farthest 
from crosshead to 2. The movement of pistons C is controlled 
by interior piston-rod F and crosshead H, while piston C! is con- 
trolled by telescope piston-rod D and crosshead E ecepted 
May 4, 1892). 

5963. H. H. Lake, London. (N.C. Locke, Salem, Essex, 
Massachusetts, U.S.A.) Regulating Valves, (8d. 3 Figs.) 
March 26, 1892.—This invention consists in forming a conduit 
through the main valve and reducing its area by a stud, and alsoin 
the combination of a controlling valve having a hollow stem, with 
the moving member of a motor by which the valve is so operated 
that it opens when the pressure to be regulated tends to fall too 
low and closes when it tends to rise too high. The bore through 
the main valve extends well down the stem and aside opening in 
the stem allowe the fluid under pressure to flow from the high 
pressure chamber through the bore in the main valve and its 
stem, the flow being greatly restricted by a stud d which almost 
fills the bore, so that all the steam has to leak past it on its way 





through. The steam under pow leaks past the stud and 
almost instantly fills the chamber b of motor B, the diaphragm F 
then closing the exhaust conduit, and the motor moves to open 
the main valve, thus supplying the low-pressure chamber, con- 
sequently the pressure in which rises, and as it is open to the 
chamber of diaphragm F the latter will be lifted from stud d! as 
soon as the pressure in the former chamber is sufficient ; and as 
this motion of the diaphragm opens the exhaust conduit the pres- 
sure in the chamber 6 will fall, and the force of a spring close the 
main valve. Should the low pressure fall too low the diaphragm 
will be forced by its spring to close the exhaust conduit, and the 
pressure in the chamber b increased, thus opening the valve and 
supplying more pressure to the low-pressure chamber. (Accepted 
May 4, 1892). 


ELECTRICAL APPARATUS. 


9887. A. T. Collier, Caterham Valley, Surrey. 
Microphonic or Telephonic Transmitters. (8d. 6 
Figs.) June 11, 1891.—The object of this invention is to in- 
crease the efficiency of microphonic or telephonic transmitters 
by suspending one of the contacts so that it is self-adjusting, and 
thus insure uniformity of pressure between the two, and avoid 
the jarring sounds which are produced in the receiver by the 
separation of the contacts, whilst the instrument is inuse. The 
bac tact P is ted upon a tubular stud Q, which is fixed 
upon the crossbar of the inner ring of the gimbals, the outer 
ring being tae by bars upon studs fixed to the back of 
the casing. The front contacts are upon a suspended diaphragm 








D of thin material secured upon the annular framing E which is 
suspended by a rod F from a pivot by an arm G; the front con- 


Fig. /. Fug. 2. 





tact M being secured upon the diaphragm by means of a short 
tubular stud, fastened upon the dome-shaped flanged metallic 
base O. The rod by which the diaphragm is ‘suspended, as well 
as the annular framing of the diaphragm, are metallic for the 
purpose of obtaining a desirable amount of inertia. The electric 
circuit is completed through the gimbals, the front and back 
contacts, the framing E, rod F, and arm G, so that the two con- 
tacts are included in the circuit. When the wing nut is turned 
in one direction or the other, the arm G is lifted or lowered 
around its pivot, and by this movement of the point of suspen- 
sion, it is caused to recede from or approach the vertical plane, 
and thus effect the adjustment of the pressure between the con- 
tacts ; a spiral spring being placed on the fixed screw behind 
the wedge to force it into constant proximity with the nut. 
(Accepted May 4, 1892). 

22,720. E. E. Angell, Somerville, Middlesex, Mas- 
sachusetts, U.S.A. Heating Metal Articles by Elec- 
tricity. (8d. 29 Figs.) December 29, 1891.—The object of this 
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invention is to provide a method and apparatus in which the 
advantages of the electric current, as a heating agent for metals, 
is utilised economically, and in which the mechanism is ad justed 
with facility for heating any given tool, and then of any number 





of like tools to the same degree of temperature. The upper sec- 
tion of the ring-shaped electrcde support is swung tack into con- 
tact with a stop on the side of the rear standard, and a milling 
cutter is placed endwise between the electrode spindles 50 and 61, 
the spindle yielding slightly under the action of springs to permit 
the adjustment of the article to be heated. The upper section of 
the ring-shaped holder is closed and locked. The electrodes 90 
are then set so that their ends come in contact with the sides of 
the article to be heated, and clamped in position by hinged plates 
88. The electric currents are then switched on and enter the ends 
of the article through the supporting electrode spindles 50 and 51 
and pass out laterally through the sides by means of the stationary 
electrodes 90. In order to heat the article uniformly throughout 
its length the operator turns a crank 37 alterrately in opposite 
directions, whereby a carriage 30 carrying the electrode spindles 
is reciprocated, and the points of latera] contact of the stationary 
electrodes shifted longitudinally along the work. To avoid 
short-circuiting of the entire current through either of the 
branches of the positive cable during the reciprocation of the 
carriage and the electrode spindles, means are provided for 
equalising the distance through which the currents passing 
through branches 101 and 102 travel. (Accepted April 27, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


10,586. C. J. Fox, Claughton, Cheshire. Brakes 
for Machinery for Lowering Heavy Weights and 
Paying-out Chains, &c. (8d. 6 figs.) June 22, 1891.—This 
invention has reference to brakes for regulating and controlling 
the speed of machinery used on board ship for lowering heavy 
weights and paying-out chains and ropes. The cylinder a is filled 
with a compression-resisting fluid, such as oil, which can only 
pass from end to end of the cylinder through a passage a! by 
opening a valve b, which prevents the piston and piston-red d 
from being moved, and the apparatus holds the rope g, and the 











weight to which it is connected. If the valve b be cpened the 
fluid under pressure will pass from end to end of the cylinder 
alternately, and thus permit the piston to travel, and thereby 
allow the shaft ¢ and the drum to rotate, the greater the opening 
of the valve b the quicker the strokes of the piston, and by regu- 
lating the valve b the brake power can be applied and the weight 
lowered at the speed required. The rope f is wound on the 
drum & in the reverse direction to the winding of the rope g on 
the other drum, so that by pulling on the rope f the latter 
winds on it the rope g, and the apparatus acts as a hoisting 
machine. (Accepted May 4, 1892). 


6098. G. S. Strong, New York, U.S.A. Means for 
Transmitting Motion. (8d. 5 Figs.) March 29, 1892.— This 
invention relates to means for transmitting motion from one rotary 
body to another, moving about the same axes of rotation. A 
chamber. C2 is formed which fits neatly round a gear wheel, 
and in addition one or more supplemental chambers C* in the 
casing which communicate with C2 and in which are situated 
gear wheels engaging with the teeth of gear wheel. In the face- 
plates, on the line where the chambers C? and C* meet, are ports 
opening into a straight passage, the communication between the 
two ports being regulated by a valve E having a conical face, 
which in one position closes the passage entirely, and which, in 
intermediate positions, partly closes it. The central part of the 
casing is surrounded by an annular rim, cored out between it 























and the central chamber. Supported upon this rim is an 
armature, and through the rim inside the part support- 
ing the core, holes are formed through which, and holes 
in the core, are passed wire windings so as to convert the 
entire rim into an annular armature. Journalled upon the axle 
A is a casing, to and within which is secured the magnetic field 
of an electric motor ; a brace N forming the point of support for 
holding the casing stationary. One opening is made in the 
casing and extending through it is a lever having forked ends 
attached on each side of a ring surrounding the ring M ; the upper 
end of the lever is connected by a link with an arm extend- 
ing out from a shaft journalled in a projection of the casing, the 
shaft being actuated by another lever arm from which a connec- 
tion is made to an operating handle in reach of the car driver 
(Accepted May 4, 1892). 


MISCELLANEOUS, 


10,884. D. T. Young and H. W. Young, Birming- 
ham. Hydraulic Jacks. [&d. 5 Figs.) June 26, 1891.— 
This invention relates to the construction and arrangement of 
hydraulic jacks and forcing appliances, particularly applicable for 
forcing out bolts and pins from couplings, &c., whereby a blow 
can be communicated to the bolt or pin while under the pressure 
from the hydraulic ram. The ram is arranged with projectiig 
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tails, which pass through the end of the hydraulic cylinder and 
its i cover K sufficiently to permit of the tail Al when 
solid being struck with a hammer, even when the ram has made 
its full inner stroke. The cylinder B is cast at right angles to the 

ump cistern C, so that the ram and its tails have free movement 
in the direction of the centre line of the bolt, shaft spindle, or pin 
which is to be operated upon. The inner portion of the ram tail 
Al forms with the body of the ram an annular s for the liquid 
under pressure from the pump E to work in, a leather being pro- 





vided to keep the liquid from escaping and a similar gland and 

acking k being arranged for the tail rod A’ to work through. 

he outer head of the ram when solid is shaped to suit the head 
of the bolt or curved slightly for the better transmission of the 
pressure. Detachable claws N are arranged on the hydraulic 
cylinder and cistern, and are tied together by means of distance 
bolts and secured to the body of the cylinder by jaws to fit and be 
Geese on to projections by means of pins. (Accepted May 4, 


10,783. C. Haggenmacher, Budapest, wuagery. 
Sorting Granular Substances by Means of a Single 
Current of Air. (8d. 7 Figs.) June 24, 1891.—In this inven- 
tion the purifying of granular substances is obtained by means of 
asingle air current which remains undivided during its entire 
course ; the air current Evens through the apparatus in an 
upward direction meets the material descending by gravity and 
raises the gen granules to a height in proportion to their 
weight, thereby causing them to fall into separate receptacles 
arranged at different heights. The air current for purifying is 
led in the direction -of the arrow through the casing J vovilied 
with a regulating slide a, either the branch pipe for the discharge 
being connected to the suction of the fan, or the inlet opening 
for the air current being connected to the discharge thereof. 





The grits, which have been wpe J sorted by screening, pass 
through the hopper on to the distributing shoot /, from which 
they pass on toafeeding roller g and thence through a supply 
shoot h provided with a regulating slide ¢ into the rising air 
current, by which they are raised and sorted. The heaviest 
particles fail into the bottom compartments of a register frame k, 
while the lightest particles fall, in proportion to their weight, 
into the middle ee so that the lighter they are the 
higher up they are deposited, and lastly the grits offal are de- 
posited in the uppermost compartments of the frame. From 
these compartments the grit and grits offal descend through the 
register frame k into collecting boxes, the different kinds of grits 
and grits offal being led off through shoots which are connected 
to oe in the adjustable partitions of the receptacles J. 
(Accepted May 4, 1892). 

5325. H. H. Lake, London. (7. Craney, Bay City, 
Michigan, U.S.A.) Evaporating Apparatus, (8d. 3 
Figs.) March 17, 1892.—This invention relates to the construc- 
tion of an evaporating tank combined with a furnace, whereby 
the best results are obtained from the fuel, and in which the salt 





















collected in an elevator conduit for discharging it outside the 
machine, the whole so formed that the heating tubes are acces- 
sible for cleaning purposes. The inner casing D extends above the 
furnace, and contains the combustion chamber E. An inter- 
mediate casing F, forming the evaporating chamber, being 








arranged concentrically to the inner casing D, and of rather 
larger diameter. A lateral extension is provided at the top of 
the eyaporating chamber G for ting the vapours there 
through to a condensing chamber projecting down beside the 
evaporating chamber. Outside the intermediate casing F is an 
annular outer casing forming between it and theformer a smoke 
chamber which is connected at the top with exit flues M. Tubes 
N connect the combustion chambers, and are arranged in vertical 
series, leaving between them passage ways. A vertical feed 
duct O leads into the combustion chamber E, and is fed by 
means of an elevator; a vertical shaft P being journalled in 
bearings in the centre of the feed duct, and extending through 
the top thereof, where it is provided with a sprocket-wheel for 
imparting a rotary motion thereto and having secured to it, 
within the combustion chamber, a spreader Q, upon which the 
fuel will fall. To prevent the products of combustion from 
passing out of the duct O, and thence into the elevator duct, a 
casing is formed at the top of the latter and centrally therewith 
a partition extending across the sides, while dampers, pivoted in 
the casing, close the spaces between the carrier and the partitions. 
(Accepted May 4, 1892). 


6160. R. Brockhoff, Aix-la-Chapelle, Germany. 
Manufacturing Sugar. (8d. 1 Fig.) March 30, 1892,— 
This invention relates to the application of a pump, instead of 
the elevated vessel for transferring the refining liquor under 
pressure from the liquor vessel to the centrifugal apparatus, 
substituting a removable polygonal mould basket for those of 
cylindrical form, and giving the drum and the casing for 
charging the mould basket, and also the frame in the stationary 
refining apparatus, a corresponding shape, and carrying out the 
refining process in a separate apparatus, so that the capacity of 
the plant is increased. The pump a is applied for feeding the 








refining fluid from the reservoir b to the closed receptaele c, 
which acts as an air chamber, and is provided with a manometer 
A and gauge glass, the liquor being fed from the receptacle c 
into the centrifugal apparatus by a piped. An adjustable eafety 
valve e is arranged above c, and hasa Sypnties outlet tube /, 
which reaches nearly to the bottom of the receptacle, whilst a 
second pipe connects the safety valve with the reservoir b. 
Should a greater resistance than is usual be offered to the pas- 
sage of the liquor, a rising of the pressure in the chamber c is 
thereby prevented, that the surplus liquor fed into the chamber 
is returned through the tube /, the safety valve e, and the service 
pipeg, to the reservoir b. (Accepted May 4, 1892). 


7128, T. B. Heathorn, London. Steering and Pro- 
pelling Vessels. (8d. 5 Figs.) April 25, 1891.—This invention 
has for its object the construction of an apparatus whereby vessels 
are propelled, retarded, and steered with facility ; and is applied 
to double rudders with which these vessels are furnished. Upon 
applying power to the shaft D, mitre wheels and the toothed 
wheel N revolve, as also the toothed wheels O and P and eccen- 
trics. The result is that a longitudinal movement is given to the 
extension-rods X and Y and causes the crosshead c and bars e to 
vibrate and the chain pulleys to make a partial revolution at each 
stroke of the extension-rods, and thereby give a rapid vibratory 
motion, the extent of which is limited by a stop, to each rudder. 
If it is necessary to reverse the rudders a lever 7 pivoted at 0 is 
made by thrusting it to the left, to operate upon a bar fixed to 








the crosshead. This action draws forward and rotates slotted 
plates g and causes the pulleys h and? to make nearly half arevo- 
lution, the result being that the rudders are reversed and the 
crosshead works in the opposite ends of slots. To the bedplate 
are fixed two vertical plates connected together. On one sidea 
steering wheel is mounted upon an arbor that passes through the 
plates, and upon the arbor and between the upright plates is a 
wheel carrying a chain, This chain passes under two rollers and 
round two pitch chain pulleys, which upon being turned, give 
motion to screws working into curved and toothed racks fixed to 
the crane. As this frame is pivoted upon an upright shaft any 
movement given to the racks causes it to revolve partially upon 
its centre, carrying with it the wheels O and P and eccentrics. 
(Accepted May 4, 1892). 

10,374. I. Ross, London. Scouring Rivers, Docks, 
&c. (8d. 2 Figs.) June 18, 1891.—This invention consists of 
an apparatus by which mud deposits, &c., are stirred up and 
shifted in tidal and other waters so as to clear docks, rivers, 
&c, The drum A, which revolves upon a shaft C, having its bear- 
ings in two arms by which it is suspended from a top shaft F, 










has fitted upon its periphery a number of spades. The shaft F 
is revolved by a rigger G causing the wheels E to rotate, and by 
means of chains to set in motion the drum by either a forward or 
reverse movement, the drum being capable of being lowered or 
raised to or from its work at any depth, to stir and shift mud 
ccepted May 4, 1892). 


deposits required to be removed. 








6032. P. Stanch, Chicago, Illinois, U.S.A. Screw- 
Propellers. (8d. 3 Figs.) March 29, 1892.—This invention 
relates to screw p llers for st boats, and has for its object 
the overcoming of the loss of energy, due to the lateral displace- 
ment of water. The cutting side of the blade A isflat, and offers 
the minimum of resistance, its edge lying in the plane of its 
revolution. The opposite side is concave, terminating in. a 
curved tip, the curvature being sufficient to bring the edge and 





Fug. 2 








tip in the same direction as the shaft C, which carries the blades. 


The effect upon the water is to force it in a straight line back 
from the boat, so that the entire reaction is communicated to the 
vessel exactly in the direction of her forward movement. This 
form of blade being inoperative when reversed, a second series B 
is placed upon the shaft, immediately forward and in the oppo- 
site position, for the purpose of backing the vessel. (Accepted 
May 4, 1892). 

5460. O. Witte, Bodenbach, Bohemia. Portable 
Windlass. (8d. 10 Figs.) March 19, 1892.—The object of this 
invention is to provide a windlass with change gear to be worked 
by manual power. When great lifting power is required, the 
pinion 15 is placed out of gear with the wheel 14. The clutch 4 is 
connected with the barrel 2, and the worm gear is used in hoisting 
When less lifting power and a more rapid motion is required the 
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clutch 4 is disconnected, and the shaft 16 shifted longitudinally, 
so as to place the pinion 15 in gear with the wheel 14 ; one or two 
hand cranks being used, as required. When holding a load sus- 
pended, the pinion 21 and spring pawl, or the brake 24 are used. 
When lowering the load or unwinding a rope or cable, both 
power gears are disconnected, and the rotation of the barrel 2 
controlled by the brake 24. (Accepted April 27, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Russtan. Rattways.—The aggregate length of line in 
operation in Russia in 1890 was 27,238 versts. The cor- 
responding aggregate length of line in 1885 was 24,041 
versts; and in 1881, 21,262 versts. The net revenue 
acquired advanced from 55,714,000 roubles in 1881 to 
— roubles in 1885, and 113,152,000 roubles in 
1 





Burstinc or A DANISH GuN.—At some experiments at 
Tidsvilde, Sealand, a 4-lb. rifled gun burst on February 
26. The trial comprised firing with Ekrasit shells, loaded 
with gun-cotton, and fitted with mechanism for ignition. 
The shell burst, on firing, in the barrel, bursting it and 
demolishing the carriage. The pieces of the gun varied 
in size from that of a nut to some 300 Ib. in weight. The 
latter was flung about 50 ft. from the gun, and a piece 
weighing 1 lb. was thrown about 1000 ft. Luckily noone 
was hurt, the gun having been fired by electricity. 


Union Paciric RatLroap.—The average length of line 
worked upon this system last year was 7668 miles, as 
compared with 7562 miles in 1890, and 7389 miles in 1889. 
The number of standard gauge locomotives upon the 
system last per was 950, as compared with 903 in 1890, 
and 626 in 1889. The number of narrow gauge locomo- 
tives upon the system last year was 89, as compared with 
109 in 1890, and 126 in 1889. The number of passenger 
cars upon the system last year was 787, as compared with 
802 in 1890, and 506 in 1889. The number of freight cars 
upon thé system last year was 25,633, as compared with 
,074 in 1890, and 17,086 in 1889, 


THE Unitep Statrs Navy.—The United States steel 
cruiser a. has just been launched from the Norfolk 
Navy Yard. Theline-of-battle ship Texas will be launched 
in a short time from the same yard. The Raleigh is 3183 
tons displacement, with protective decks and twin screws, 
and she will have heavy batteries of rapid-firing guns. She 
is 300ft. long, 42 ft. beam, and 18 ft. draught, 10,000 horse- 
power, and it is expected that she will steam at the rate 
of 19 knots per hour. The engines are ge sg om 
vertical, inverted, and direct-acting. here are four 
boilers, two double and two single-ended, in four water- 
tight compartments; their working pressure will 

160 Ib. e Raleigh will have six torpedo tubes of the 
Howell pattern, 
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THE VYRNWY AQUEDUCT. 

Tue supply of water to Liverpool from Rivington, 
first introduced in 1858, failed in 1865, owing not 
so much to the inadequacy of the gravitation works, 
as to the growing waste through defective pipes and 
fittings. Asa result of the adoption of an effective 
system of waste water detection* arranged by Mr. 
Deacon and introduced in 1873, the waste was 
gradually reduced, but the necessity for a new 
source of supply was still recognised, and in 1880 
Parliamentary powers were granted for the construc- 
tion of the Vyrnwy Water Works. They are now 
completed, and will be inaugurated on the 14th of 
July by H.R.H. the Duke of Connaught. The 
works would have been finished a year or two ago 
but for the great difficulties involved in the boring 
of an aqueduct tunnel under the Mersey. As was 
briefly indicated in a recent number, the driving 
of the tunnel has been accomplished, and our 
purpose is now to give a complete narrative of the 
difficult work involved. The story is a record of 
ingenuity exercised in overcoming difficulties, and 
reflects the greatest credit on Mr. Deacon, the 
engineer, and his staff. 

We have already described the other parts of the 
work,+ but we may here indicate one or two general 
points. The aqueduct as now completed was 
designed to supply 13,333,000 gallons per day, but 
provision has been made in tunnels, reservoirs, 
&c., for the passage of 40,000,000 gallons per day, 
as two additional lines of pipes will be subsequently 
laid alongside the one now completed. The source 
of supply is the Vyrnwy Valley, which has been 
converted into a lake by the construction of a great 
dam, but as we have already described this part 
of the work it is not necessary to refer further to it. 
The aqueduct is nearly 68 miles long to the Prescot 
Reservoir, the distance being 77 miles to Liverpool 
Town Hall, and is almost entirely of piping, there 
being but three tunnels on the works. The aqueduct 
is divided into lengths of about 10 miles, so that 
instead of the hydrostatic pressure being carried 
the whole length the total head is divided up into 
sections, and excessive pressure can come on none 
of the pipes. There are six relieving reser- 
voirs, including the Norton Tower, and the exist- 
ing Prescot reservoirs. The first of them is at Parc 
Uchaf, at mile 9}. It is of concrete with brick 
facing, holds 2,000,000 gallons, and is on the hy- 
draulic gradient between two tunnels. Next there 
is a storage reservoir at Oswestry at mile 18. It 
holds 54,000,000 gallons of water. Adjoining it 
are the filter beds. There are three of these ; but 
provision has been made for the construction of a 
fourth, and for two further sets of four when the 
second and third lines of pipes are laid. The 
are each 400 ft. by 180 ft. The walls are of brick, 
and the floor is made up of a 6-in. layer of con- 
crete with two courses of brick, and special square 
drain pipes. The filtering material is thus laid from 
the bottom: 6 in. of small gravel, 6in. of fine 
gravel, and 24 in, of sand. Adjoining is also aclear 
water reservoir. At mile 36} there is the Malpas 
Reservoir, to hold over 250,000 gallons, and at 
mile 48 the Cotebrook Reservoir, holding 2,000,000. 
As there was no natural elevation reaching to the 
hydraulic gradient between Cotebrook and the 
Mersey it was decided to construct the Norton 
Tower to carry a balancing reservoir at mile 59. 
This has already been illustrated and described in 
ENGINEERING. It forms astriking and picturesque 
feature in the landscape. 

The first and longest tunnel is the Hirnant Tunnel, 
2 miles 3 furlongs Jong. It is through rock, chiefly 
silurian, and was driven from both ends. Com- 
pressed air drills were used and the speed at each 
face was about 10 yards per week, with two shifts 
of eight men working 10 hours per day. It is lined 
where necessary with two to four-ring brickwork. 
The next tunnel is the Cynynion Tunnel at mile 16. 
It is 7 furlongs long, but the aqueduct only comes 
out of tunnel to pass in syphon across a valley, 
entering the Llanforda Tunnel, which is one mile 
long. The total length of tunnel is, therefore, but 
4 miles 2 furlongs. Where lined, the tunnels are 
of from two to four-ring brickwork, according to 
strata ; they are circular in section and are 7 ft. in 
diameter. 

The pipes used in the remaining 64 miles, except in 
one or two instances to be specified, are of cast iron. 


* See Minutes of Proceedings Inst. C.E., vol. Ixvi., 
1881 page 335. 4 
4 See NGINEERING, vol. xlvii., pages 99, 125, and 152. 





The pipes were laid in 12-ft. lengths, the diameters 
varying according to the hydraulic gradient from 
424 in. to 39in., while the thickness of metal varies 
from lin. to 2in. according to the head of pressure. 
The general rule adopted was to make the metal 
1 in. for 150 ft. pressure, increasing it a tenth of 
an inch for every additional 25 ft. of pressure. The 
greatest head of water to be dealt with was at 
Wych Brook at mile 33, where it was 400 ft., and 
there the pipes were made of steel 2 in. thick. The 
superior metal was used so that the pipe could be 
of one length and also to avoid the risk of a burst 
owing to any possible defect. Throughout the line 
of aqueduct the cast-iron pipes have spigot and 
socket joints. The sockets, which are bevelled, 
are 5in. deep, the first 2} in. being filled with 
spun yarn tightly caulked, and the remaining 2 in. 
run with soft blue lead which was laid up and 
caulked. The curves are made with bent pipes, 
and in cases where the radius is sharp the pipes 
were weighted with concrete or tied together by 
wrought-iron links fitted on trunnions cast on to 
the pipe. Where the ground was of hard material 
the excavation was carried sufficiently deep to 
allow the pipes to be placed in a well-consolidated 
but uniformly soft bed. On every summit there 
is an air valve, of which two types have been used, 
one having large glass floats for general working, 
and the other gutta-percha ball floats for charging. 
Self-acting valves are placed in various positions 
where a fracture might cause damage, and every 
three or four miles triple-ported stop valves have 
been fitted on the line of piping. 

There are various railway, river, and canal cross- 
ings. Under the railways the pipes are carried as 
a rule in culverts of brick arching, but in some cases 
iron girders have been placed under the rails. 
Under the canals the pipes are laid in puddle, while 
under the rivers they are bedded in concrete. The 
work under the River Weaver calls for special re- 
ference, owing tc the width of the waterway. All 
three pipes were laid so as not to interfere with 
traflic at aay future time. They are each 32 in, in 
diameter and of 3 in. mild steel, the plates being 
riveted together. ach tube is 107 ft. long, the 
three lines of pipes are connected together by web 
plates. A bed was first dredged across the river 
for the pipes to lie in, the banks of the river 
meanwhile being supported by sheet piling. The 
tubes, which had been made and brought on to 
the ground in two lengths, were there jointed 
together, a flange having been left for this purpose. 
They thus form a triple line of pipes 107 ft. long. 
Blank flanges were fitted on either end and the 
tubes were launched and floated into position. The 
middle tube was then filled with water and the 


Y|three were sunk into the trench dredged for 


them. They were then covered with a 12-in. layer 
of concrete and the spoil dredged was thrown 
into the river again. A cofferdam was built on 
either side of the river to enable the ordinary 
cast-iron syphon pipes to be connected with the 
tubes under the river. The bottom of the pipes 
was 21 ft. below top water level, and 8 ft. below 
the topmost part of the bed of the river. The 
cofferdam had to be made 24 ft. below top water 
level, and it extended 3 ft. or 4 ft. into the bed of 
the river. Sheet piling was driven as shown on 
the accompanying sketches, which are not drawn 
to scale. 





After the sheet piling had been driven, a 
water-tight door of wood was lowered and fitted 
between and around a cast-iron collar, 3 ft. from 
the ends of the tubes. The sheet piling abutted 
on the outside edge of this door as shown on plan 
above, and bags of clay were used to make it 
water-tight all round. There was thus 3 ft. of the 
pipe within the cofferdam, which sufficed for a 
joint being made with the cast-iron pipes forming 
the syphon. The connection was made by means 
of flanges. 





The only place where the aqueduct is carried over 
a railway or road is the Cheshire Lines Railway 
at Delamere. The line is here ina deep cutting. 
The pipes are made of steel plating, and are 42 in. 
in diameter, the metal being § in. in thickness. 
The plates were made sufficiently long for the whole 
circumference, and the butt joint which is at the 
top has a cover strip over it. The circumferential 
butt joints, which are 6 ft. apart, are also double 
riveted, and have cover strips. These assist as 
stiffeners. The pipes rest at either end on abut- 
ment walls of red brickwork faced with pressed 
bricks. The clear span is 50 ft. A temporary 
wooden bridge was built for placing the tubes in 
position. There are several bridges in the Lake 
Vyrnwy district carrying new roads, but these, 
so far as they relate to the aqueduct, have been 
described in a previous article. 

The aqueduct is carried under the Manchester 
Ship Canal near to Old Randles sluice, and close to 
the point where theaqueduct crosses the Mersey. 
The two are only 100 ft. apart. For the pipes 
under the canal a culvert 12 ft. in diameter has 
been constructed of brickwork. It is 305 ft. long, 
the canal being 120 ft. wide at bottom, with em- 
bankments having a slope of 2 to 1. As the 
canal was not made when operations were com- 
menced, a deep trench was sunk across the site of 
the canal and lined with sheet piling driven to 
the level of the rock which sloped so that one end 
of the brick culvert is now embedded in the rock 
with concrete surrounding it and the other on the 
clay overlying the rock. A layer of concrete was 
placed below the invert of the culvert and the brick- 
work thereupon constructed. It varies in thick- 
ness from six-ring work at the middle to nine-rings 
at the ends, and the culvert is completely sur- 
rounded with concrete. The top of the concrete 
is 5 ft. below the bed of the canal, in which the 
depth of water at low tide will be 26 ft. At either 
end of the culvert, shafts 14 ft. 6 in. in diameter 
have been constructed. The one is 60 ft. and the 
other 63 ft. deep. The bottom is curved and is of 
four-ring work. The walls are of brickwork in 
cement, three bricks thick. Through the culvert 
there is laid steel piping 36 in. in diameter resting 
on cast-iron saddles. 

The most difficult part of the work was, as we 
have already stated, the driving of the aqueduct 
tunnel under the Mersey, near Fidler’s Ferry, 
about 14 miles from the Liverpool landing stage. 
In dealing in detail with this part of the work, of 
which illustrations are given on our two-page 

late and on pages 740 and 749, it may perhaps 

e well to give first a short statement in connec- 
tion with the design and laying out of the works. 
The first drawings (except those prepared by Mr. 
Deacon and published 1877 and 1878) were the 
Parliamentary plans prepared in 1879, and signed 
by Mr. Thomas Hawksley and Mr. George F. 
Deacon. The place of crossing was chosen with 
a view to the pipes being laid in the loose material 
of the river bed. Had a tunnel of any kind 
been intended, this site would not have been 
selected. This arrangement for laying the pipes 
in a comparatively simple manner was opposed 
by some of the riparian authorities of the 
Mersey above Runcorn, who alleged that the river 
would probably be deepened for navigation pur- 
poses. During the passage of the Bill through 
Parliament it was thought expedient to prevent 
further opposition in this direction by accepting a 
clause referring the mode of crossing the Mersey to 
the Board of Trade. The year 1881 was thus lost. In 
the years immediately following, efforts were made 
to pass the Ship Canal Bill, which was not, however, 
finally passed until 1885. It was believed that the 
existence of a ship canal would remove the last 
chance of the Mersey being deepened above Runcorn 
to such an extent as to interfere with the original 
intention with regard to the construction of the 
aqueduct. Borings were made by the Corporation 
in 1886, and these showed the ground to be suitable 
for laying the pipes in the bed of the river, but 
more suitable than it has proved to be for tunnel- 
ling. The opposition, however, still continued, 
and the decision of the Board of Trade arrived at 
in November, 1887, was to the effect that the 
aqueduct should not only be laid a few feet deeper 
than the bed of the river, but that the pipes should 
be laid so that the upper portion of any protecting 
material connected with them, should not be less 
than 17 ft. below Ordnance datum throughout the 
whole breadth of the chinnel of the river. The 
Ordnance datum and low-water channel are, at this 
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point, practically at the same level, so that the 
highest part of the work required to be 17 ft. below 
low-water channel, and the width of the river is 
800 ft. Mr. Deacon, who was then the sole engi- 
neer for the works, therefore advised that a tunnel 
should be bored. Any alternative course, such as 
the altering of the route, would have involved delay, 
as a new Act of Parliament must have been 
obtained, and additional cost would have been in- 
curred by the purchase of the necessary land and 
easements. It was therefore decided to construct 
a tunnel through the formation which was believed 
to be the most suitable for the purpose, and the 
necessary plans and specifications were prepared 
by Mr. Deacon. 

On the 30th of April, 1888, a contract was 
entered into and work was shortly after started 
by the contractors. They commenced the sinking 
of the shafts on either side of the river. The 
Cheshire shaft was sunk to the complete depth 
of 86 ft., and the driving of the tunnel was started 
at that depth and extended under the river for a 
length of 57 ft. Gin. from the shaft. The Lanca- 
shire shaft was sunk to a depth of 96 ft. The 
Cheshire shaft was sunk by putting together the 
cylinders forming the lining of the shaft and 
weighting them, so that when the material was 
excavated they steadily sank. The driving of the 
tunnel was carried on in the usual way for a con- 
siderable length, the material being timbered tem- 
porarily until the segments forming the tunnel were 
constructed. Subsequently, however, it was found 
that the ground was bad and of mixed strata. 
An air-tight deck was formed in the shaft, with a 
lock, and the work carried forward for some time 
under air pressure. Difficulties and disagreements 
arose, with the result that the contractors stopped 
work, 

Tenders were invited for the completion of the 
work and the lowest was that of Messrs. John 
Cochrane and Sons, Westminster. Their tender 
was accepted, but the firm, having made further 
investigations, came to the conclusion that it would 
be a simpler matter to drive the tunnel in the loose 
water-bearing strata at a higher level. They 
ultimately declined to sign the contract for con- 
tinuing the then existing work, on the grounds, as 
stated in the contract, that ‘‘ owing to the extent 
to which the natural strata near the bottom of the 
part of the Lancashire shaft already completed, and 
near the part of the tunnel at the Cheshire end 
already constructed, had been disturbed by the 
mode of working previously adopted, great difficulty 
and risk would attend the completion of the works 
at the same level, or even at a somewhat greater 
average depth.” While believing that it was pos- 
sible to drive the tunnel at either level, Mr. Deacon 
gave it as his opinion that the risk to life was now 
probably less at the higher than the lower level, 
and it was decided to allow Messrs. Cochrane to 
nee with the work at this higher level. The 
lifference between the two levels was 51 ft. 3 in., 
the old tunnel having been 104 ft. below surface, 
and the new tunnel 52 ft. 9 in. 

Messrs. Cochrane provided two new air com- 
pressors, two new 40 horse-power pumps, two sets 
of electric lighting plant, and a Tangye pump for 
working the hydraulic jacks in the shield, and in con- 
nection with it, an accumulator. One of the compres- 
sors was by Messrs. Owen, London, and the other 
by Messrs. Walker and Sons, Wigan. The air was 
passed into a reservoir for cooling and storage. One 
of the electric light installations was by the Brush 
Company ,and was driven bya Robey portable engine 
and boiler, and the other was driven by an engine 
made by the Phoenix Foundry Company, Chester, 
steam being supplied by two of Davey-Paxman 
boilers, which also worked the compressors. These 
two boilers are interchangeable. The provision of 
electric light plant was most effective, as it afforded 
good light to the men underg-ound, and kept the 
air sweet. There were three wires laid along the 
tunnel, one for the lead, another for the return, 
and a spare wire, and the wires and lamps were 
tied up to the bolts on the flanges. There were, 
in addition, several portable lamps for working at 
the face. The plant altogether was found suitable 
and efticient. 

It was decided when the contractors commenced 
operations, to make a newshaft on the Chester side, 
20 ft. to the east of the old one, and this new shaft 
is illustrated by Fig. 1; while the shaft on the 
Lancashire side was enlarged (Fig. 3). At the 
Lancashire shaft the tunnel is 52 ft. 9 in. deep and 
the Cheshire shaft 46 ft. 6 in. deep, below ground 





level. The shafts are 10 ft. 9 in. in external dia- 
meter, the Lancashire one being widened out to 
13 ft. 9in. and the Cheshire one to 15 ft. in 
diameter. The work of enlarging the diameter was 
first undertaken by the contractors, The old shaft 
was constructed of iron rings in one piece 4 ft. 
deep, the metal varying in thickness from 1 in. 
to 1}} in. according to the depth. At a depth 
36 ft. below the surface an old cylinder was cut 


the square inch. The bottom of the shaft was 
covered with a curved dish-plate with a key ring to 
connect to the segment of the shaft. ; 
The new Cheshire shaft (Fig. 1) was sunk in 
the usual way. An automatic grab dredger was 
used for excavating. The iron skin of the shaft 
was loaded to produce a weight of about 2 tons to 
the foot of cutting edge, which was made about 
1 in. greater in diameter than the external measure- 
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and was replaced by segments of cast iron, 3 ft. by 
18 in., bolted together. The first of these was 
bevelled so as to make up for the increase in the 
diameter of the shaft from 10 ft. 9 in. to 13 ft. 9 in. 
The metal of the segments was 1} in. thick, and the 
flanges were 6 in. deep, jointed by 1-in. bolts. 
The remainder of the old cylinders were taken out 
in rings, the area of one of the new segments 
being drilled out at a time, and the new segments 
put in position. This work had to be done under 
air pressure, as the material outside the shaft was 
wet sand, and the space around the outside lip of the 
shaft was kept filled with clay to prevent the escape 
of air. The pressure of air required was 20 lb. to 


| ment of the shaft to reduce surface friction. It was 
,sunk without difficulty to the required depth and 
\the bottom covered with about 6 ft. of concrete, 
| tipped from trap-boxes lowered through the water 
lying in the bottom. The water was then pumped 
out and the weightsremoved. The cast-iron invert 
| casing was then fixed. k 
| Blank flange openings were left on the side of 
‘each shaft for the driving of the tunnel. This 
work was done under compressed air, and in our 
next article we shall give a narrative of the opera- 
tions. Meanwhile it may help to a better under- 
| standing of this if we here give details of the work 
‘as completed. Thetunnel under the river is 806 ft. 
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Fig, 357. PNEUMATIC CARRIAGE FOR 8-IN. NAVAL GUN, 


long, 10 ft. in diameter outside and 9 ft. inside the 
flanges (Figs. 6 and 10). It is built of rings 1 ft. 
6 in. long of segmental plates with inside flanges, 
the details being shown on Figs. 15, 16, and 17. 
There are in the circumference ten segments 3 ft. 
by 1 ft. 6 in., each weighing about 4 cwt., and the 
key-piece on each ring (Fig. 15) is 10 in. by 1 ft. 
6 in., weighing about 1 cwt. The thickness of the 
segments is 1}}in., and the space between the 
flanges is left tapered in order to retain the Port- 
land cement, with which these are caulked. The 
junction between the tunnel and the shafts is 
clearly shown on Figs. 4, 5, and 6, so that itis not 
necessary to enter into details. 

When the full supply is being drawn from Lake 
Vyrnwy there will be three pipes through the 
tunnel, but there is at present one steel tube of ? in. 
in thickness and 32 in, in diameter, as shown on 
Figs. land 3. It may be noticed that the steel pipe 
is 10 in. less in diameter than the aqueduct pipes. 
Provision has been madc in this section for a greater 
fall per mile than elsewhere, so that the steel pipes 
through the tunnel might be reduced in diameter 
without loss of discharge in power. The steel 
tube enters through eye-holes on the Cheshire 
and Lancashire shaft, shown on Figs. 6 and 14, 
with a 10-ft. sweep, and hangs vertically down the 
shafts supported on trunnions on cast-iron girders. 
The curve to the Lancashire shaft is of cast-iron 
pipes with deep sockets and connected together by 
links over trunnions as shown on Fig. 3. The 
curve to the Cheshire shaft is of steel pipes, with 
a triple-ported horizontal valve. This curved pipe 
is formed of steel bevel plates quadruple riveted. 
As shown on Figs. 1 and 2, cast-iron girders 


detail in Figs. 7, 8, and 9. The main girder 
spanning the shaft is of | section, and the 
dimensions are given on Fig. 9. On the bottom 
flange there rest two cross-girders with plummer 
blocks (Figs. 7 and 9), and on the pipe is a trun- 
nion which engages in the block. Another 10-ft. 
radius bend at the bottom of the shaft, Figs. 22 
to 25, in both cases of steel, connects the 
vertical and horizontal portions of the steel tube 
(Figs. 18 to 21). The horizontal part is carried 
through the tunnel on the up-stream side, and 
rests on  greenheart bearers, as shown on 
Fig. 10. The centre, however, is left free, the 
cradle being made with two timbers wedge-shaped 
in section. The cradles again lie on greenheart 
timbers, 6 in. thick placed, at 6 ft. intervals, 
across the tunnel. On the duwn-stream side there 
is a 12-in. cast-iron by-pass pipe, which is con- 
nected to the main before it enters and as it leaves 
the tunnel (Figs. 22 to 24.) This is to admit of 
repairs without stopping the supply. Between 
the steel tube and the by-pass there is a chequered 
plate footway (Fig. 11) with side railing (Fig. 10). 
There are iron ladders and platforms on both shafts 
(Figs. 1 and 3), while on the top of each shaft a 
ventilating tower is erected, through doors in 
which access to the tunnel is obtained. 

There is a fall from the Cheshire to the Lanca- 
shire shaft of 6 ft. 3 in., and in the latter shaft a 
sump is constructed, as shown in Fig. 3, into which 
any water in the tunnel will drain. To raise the 
water in order to pass it into the river, a hydraulic 
pump worked by the pressure from the main is 
placed in a cast-iron engine chamber built under 
ground level, on the Lancashire side, entered 





are placed in the shaft, and these are shown in 
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Figs. 2, 12, and 13. The detailed drawings of the 
hydraulic machinery and piping in connection with 
it are reproduced on pages 749 and 752. 

This pumping machinery was designed by Mr. 
Deacon and constructed by Messrs. Easton and 
Anderson, Limited. Figs. 26 and 27 show the 
general arrangements, Fig. 31 being a plan at the 
top of the shaft. A hydraulic engine, which we 
shall illustrate and describe in our next article, 
works the pump. A connecting-rod from this 
hydraulic engine actuates the cast-iron rocking 
beam, shown in detail on Figs. 33 to 39, This 
beam, as will be seen by reference to Figs. 26 and 
27, is carried on pedestals at the top of the tunnel 
shaft. Each end of the rocking beam has attached 
to it the cast-iron pump-rods working on separate 
rising mains attached to gun-metal barrels on 
either side of the shaft, 20 ft. above the bottom of 
the sump (Figs. 26 and 40). Theclack and bucket 
valves are made of gun-metal with Delta metal 
spindles. They are of the double-beat pattern and 
can be removed without lowering the water. On 











Fig. 27 there is shown a copper float in the sump. 
By means of this float the valve of the hydraulic 
engine is actuated. The float rising with the influx 
of water into thesump opens the connection between 
the main aqueduct and the valve and sets the engine 
in motion. The pressure is again shut down when 
the water is pumped down until the sump is nearly 
emptied, 
(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XIII. 
CARRIAGES FOR THE 8-IN. AND 10-1n. SEA-Coast 
RIFLEs. 

(Fias. 356 anp 357.) 

One of the carriages designed for use with the 
10-in. rifle known as the 10-in. proof carriage, has 
an attachment by means of which the 8-in. rifle 
can be mounted on it. The carriage, of which 
figures were given in Figs. 279 to 282, pages 612 
and 613 ante, representing the plan, section, 
and elevation, also its general appearance with a 
10-in. rifle mounted on it, consists of a top carriage 
and a chassis. In the figure showing the elevation, 
the rifle represented by the full line is the 10-in., 
and that represented by the dotted lines is the 8-in. 
(see page 612 ante.) The cheeks of the top car- 
riage are formed by riveting to a wrought-iron 
forged frame, whose cross-section is a rectangle 
4 in. wide and 3 in. deep, two plates of boiler iron 
& in. in thickness. The frame and plates have the 
same shape except in front, where the frame has a 
re-entering angle, while the plates extend beyond 
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and cover the front wheel, and in rear where the 
frame has attached to it a knee-piece, and the plates 
continue beyond the frame, covering the knee- 
piece and inclosing the rear wheels. The frame is 
strengthened by a vertical and a diagonal brace 
which run from the trunnion beds to the bottom 
of the carriage. The trunnion beds are roughly 
forged in the frame, and after the cheeks are 
finished they are turned to receive the gun rings 
or trunnion bushings, by means of which the car- 
riage is adapted for the support of either the 10-in. 
or the 8-in. gun. The 10-in. gun rings are of 
forged steel, and on the exterior cylindrical surface 
each has a collar, which fits in a corresponding 
groove in the trunnion bed and cap square. 
The 8-in. rings are similar to the 10-in., but are 
made of cast steel, and have flanges 4 in. thick in 
order to bear against the cheek-plates and rim 
bases of the smaller gun. The inside diameters 
of the rings are made 1 in. larger than the 
corresponding diameters of the trunnions of the 
guns for which they are intended, in order to 
allow the insertion of a ring of soft metal between 
the rings and the trunnions of the guns. 

The front wheels are made of wrought iron, and 
are keyed to steel axles which revolve in bronze 
bushings. The bore being eccentric, the wheels may 
be adjusted to the rails by revolving the bushings. 
Kach rear wheel revolves on an eccentric axle of 
steel which has keyed to its outer projecting arm, 
a wormwheel. This wormwheel is operated by a 
worm cut on a steel shaft, which carries at its 
upper end a 12-in. bronze handwheel. In its 
lowest position the wheels clear the rails by 
quarter of an inch, and in its highest position the 
rear part of the carriage is lifted 1} in. from the 
chassis rails. Any amount of clearance between 
these limits can be given by means of the worm 
gear, and by this means the length of sliding fric- 
tion during recoil can be regulated. 

The elevating gear consists of three steel axles. 
The first carries a handwheel and clamp, and a 
pinion ; the other two each carry a pinion and spur- 
wheel, the pinions on one axle gearing in the spur- 
wheel of the next. The pinion of the rear axle 
gives the elevation directly by gearing intuatoothed 
rack fastened to the guns by means of trunnions. 
In the case of the 10-in. gun, the rack has its teeth 
on the concave surface ; in the case of the 8-in. gun 
the teeth are on the convex surface. The racks 
are pressed against the pinion by means of 
rollers. 

The chassis rails are built-up beams, on the rear 
part of whose top rails are bolted wedges inclined 
at an angle of 4 deg. The rails are strengthened 
by braces and joined by a number of transoms, 
which serve to support the two hydraulic cylinders 
between the rails. The front and rear transoms 
each carry four rubber buffers. Two hydraulic 
cylinders between the chassis rails serve to check 
the recoil. The ammunition is raised by means of 
a crane and differential pulley. The platform and 
steps are made of No. 5 woven wire. The total 
weight of the carriage and chassis is 37,327 Ib. 


Pneumatic CARRIAGE FoR 10-1n. Gun.. 


The pneumatic gun carriage was constructed in 
a similar manner to the one described, but differs 
from it in being worked by compressed air instead 
of by hand. 

The elevating apparatus is similar to that of the 
proof carriage just described, but it is operated by 
means of a pneumatic cylinder under each trun- 
nion, with valves so arranged that they can 
operate a rack and pinion, by means of which the 
elevation and depression are given. Pneumatic cy- 
linders between the rails of the chassis have valves 
by which compressed air can be introduced in 
front or in rear of the piston head, and by this 
means the gun can be run from or in battery. 
Before firing, the pressure in the cylinders is set 
at any desired amount, and the length of the recoil 
will vary inversely with the pressure. (See Fig. 
357. 

the Pneumatic Gun Carriage and Power Com- 
pany, of Washington, D.C., has recently sub- 
mitted a disappearing gun carriage, which is at pre- 
sent being tested at the Government proving 
ground with a 10-in. breechloading rifle. 

The object aimed at in designing this carriage 
was to provide means by which the gun could be 
moved rapidly to and from battery, the recoil 
and counter-recoil taken up gradually, and the 
piece protected during loading. As shown in 
Fig. 356, the gun is mounted on two strong steel 








elevating trunnion levers, the lower ends of which 
are pivoted to the slide or chassis, the pintle 
being situated well to the front in order to give 
a large horizontal angle of fire, through an embra- 
sure. The elevating levers are connected by a 
crosshead, both ends of which are provided 
with friction rollers, working in extended bear- 
ings in the levers, in order that the are motion 
of the latter may permit the straight line motion of 
the crossheads. The gun is elevated to the posi- 
tion shown in the full lines by means of the piston 
of an air cylinder connected to the crosshead. An 
engine working an air compressor in the ordinary 
way provides the necessary supply of compressed 
air. For drills, a hand compressor is provided, by 
means of which the gun can readily be raised to 
the firing position. To raise the gun from its 
lowered position, compressed air is supplied from 
the receiver to the cylinder ata pressure of 1100 1b. 
per square inch, and in raising the gun the pres- 
sure is reduced to 325 Ib. per square inch. The 
depression of the carriage by the recoil compresses 
the air in the cylinder, and this acts as a cushion. 
By this means the pressure in the reservoir is kept 
up, and since very little is lost, the pressure does 
not have to be renewed until a number of rounds 
have been fired. When the gun is to be raised a 
by-pass valve, operated by a handwheel, admits 
the air to the under side of the piston. Side buffers 
support the gun when it isdown. To train and 
elevate or depress the gun, a small reversible air 
engine, located in a protected position under the 
gun, is employed. The compressed air is supplied 
from the receiver, and the supply regulated by a 
stop motion valve, controlled by a handwheel. 
The chassis or slide is traversed by bevelled gears 
engaging in a rack and worm gears connected with 
a cross-shaft which gears to the crankshaft of the 
engine. The elevation or depression of the gun is 
effected by a rod extending from near the breech 
to an adjustable connection with the rack, the rod 
working in line with the elevating levers after the 
manner of the arms of a parallel ruler. 

The loading of the piece is accomplished by a 
compressed airapparatus. When the gun is in the 
depressed position, a carriage, carrying a projec- 
tile, is raised, by the opening of a proper valve, to 
the proper position for pushing the projectile into 
the open breech, which work is done by a pneu- 
matic rammer. In like manner the powder charge 
is elevated and forced home behind the projectile. 

The weight of the carriage, including powder and 
projectile lift, telescope rammer, air reservoir, 
differential hand pump, circles, clips, &c., is 
50 tons. 

The drop of the gun is 8 ft. The Pneumatic 
Gun Carriage and Power Company, who have, in 
addition to the carriage just described, designed a 
12-in. mortar carriage and several naval carriages, 
which will be described in later articles, claim many 
advantages for their pneumatic system over other 
systems at present in use or undergoing trial. In 
the gun carriages, which are in almost universal use 
for guns of medium calibre, the chassis or cheeks 
have an inclination upward toward the rear of the 
carriage of sufficient degree to enable the gun to 
return into battery by gravitation after recoil. 
This inclination gives a perpendicular shock nearly 
at right angles with the line of its axis, which 
shock increases in proportion with the elevation of 
fire, and is anything but beneficial to guns made 
under the present system of building up from 
tubes and hoops. 

This is overcome by the pneumatic system of 
taking up the recoil, and the automatic return of 
the gun with battery, which allows of the construc- 
tion of horizontal slides (as in the 8-in. pneumatic 
naval gun carriage), or by arranging the recoil cy- 
linders in such a manner that the resistance offered 
by them will always be in line with the gun’s axis 
(as in the 12-in. pneumatic mortar carriage), and 
which also relieves the deck of vessels (when used 
on shipboard) of a great amount of the downward 
thrust, caused by the instant elevation of the gun, 
by the inclined sides of the chassis. 

In most mounts for heavy guns from 10 in. and 
upwards in calibre, the gun is secured to a sliding 
carriage which moves with it, in its recoil, on side 
levers or frames, which are pivoted in front to sus- 
taining brackets, and which carry the hydraulic 
recoil cylinders. The resistance in taking up the 
recoil is in the line parallel with and below the 
gun’s axis ; but the return of the gun into battery 
cannot be effected without the addition of some 
mechanical appliances, such as a force pump and 





the additional incumbrance of some form of an 
accumulator, which carries with it weight and 
complexity. 

In the pneumatic system this work is performed 
by the automatic return of the gun into battery by 
the recoil cylinders alone, at any angle of fire that 
may be required, without the aid of any other 
mechanical device. In the naval carriages the tele- 
scopic rammer is mounted on an extension of the 
side levers of the carriage, and with it is elevated 
and depressed, thus being always in line with the 
gun’s axis. The ammunition is raised from the 
hold of the vessel direct to the breech, and the gun 
can be loaded in any degree of elevation without 
change of position when firing, thus saving a great 


amount of time and increasing proportionately the 


efficiency of the gun. These advantages are ob- 
tained in the carriages, &c., that the Pneumatic 
Gun Carriage Company are installing in the United 
States. 

The pneumatic system is particularly applicable 
to mortar carriages, where the firings are done 
at all elevations up to 60 deg. or 70 deg. The 
recoil is taken up and the gun is automatically re- 
turned into battery with a simple set of pneumatic 
recoil cylinders, the resistance offered by them 
being always in line of the recoil and without the 
assistance of any additional system, as is the case 
with other systems of construction where hydraulic 
cylinders are employed. 

In the construction of disappearing carriages the 
single system of pneumatics has been adhered to, 
using only compressed air for elevating the gun 
into firing position, and taking up its recoil on its 
descent out of battery into the loading position. 
By this system the gun is easily worked, allowing 
reduced charges to be used, without pumping the 
gun down into the loading position. 

By simply opening a by-pass valve, the air that is 
not forced into the receiving chamber by the recoil 
is forced by the weight of the gun through a side 
passage into the annular space around the piston- 
rod, and the gun gravitates into the loading posi- 
tion. 





LONDON SOCIETIES.—No. XXVI. 
TE Roya InstrtuT1on—continued. 

In the year 1818 Faraday delivered six lectures 
before the City Philosophical Society, the subjects 
of which were as follows: 1. On Gold, Silver, 
and Mercury. 2. On Copper and Iron. 3. On 
Tin, Lead, and Zinc. 4. On Antimony and 
Arsenic. 5. On Alkalies and Earths. 6. Obser- 
vations on the Inertia of the Mind. During the 
same year he published no fewer than eleven 
papers in the Quarterly Journal of Science. During 
this period he was, besides lecturing, learning to 
lecture, for he attended a course of lectures on 
oratory given by Mr. B. H. Smart, and of these 
lectures he took very elaborate notes. 

In May of this year (1818) we find Faraday 
engaged upon researches in Atmospheric Electri- 
city, and a highly interesting letter in his hand- 
writing still exists; it was addressed to Dr. Flax- 
man, of South Moulton, in Devonshire, in which 
the following account of his experiments is thus 
recorded : 

‘*T have this evening been busy with an atmo- 
spherical electrical apparatus. It was a very tem- 
porary thing, but answered the purpose completely. 
A wire with some small brush-wire rolled round the 
top of it was elevated into the atmosphere by a 
thin wood rod having a glass tube at the end, and 
tied to a chimney-pot on the housetop, and this 
wire was continued down (taking care that it 
touched nothing in its way) into the lecture-room ; 
and we succeeded at intervals in getting sparks 
from it nearly a quarter of an inch in length, and 
in charging a Leyden jar so as to give a strong 
shock. The electricity was positive. Now I think 
you could easily make an apparatus of this kind, 
and it would be a constant source of interesting 
matter ; only take care you do not kill yourself or 
knock down the house.” 

In the autumn of the same year he was engaged 
upon a process for the preparation of illuminating 
gas from fish oil, which he describes in a letter, 
dated October 6, 1818, to Professor de la Rivi. 

One of the most important of Faraday’s early 
lectures was given before the City Philosophical 
Society in 1819 when he was twenty-seven years of 
age, the subject was ‘‘The Forms of Matter,” in 


which he reads to scientific inquirers and theorisers 
a few lessons which modern expositors might with 
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advantage take to heart. He points out that communicated to the Royal Society, and appeared 
the scientific ‘‘system maker’ is unwilling to in the Philosophical Transactions ; this was on two 
believe that his explanations are not perfect, the new compounds of chlorine and carbon, and ‘‘ Ona 
theorist to allow that incertitude hovers above him. | New Substance containing Iodine, Carbon, and Hy- 
Each condemns what does not agree with his drogen;” hesent, in conjunction with Mr. Richard 


method, and consequently each departs from 
nature. And, unfortunately, though no one can 
conceive why another should presume to bound the 
universe and its laws by his wild and fantastic 
imaginations, yet each hasa reason for retaining 
and cherishing his own. In this lecture he classifies 
matter into four states, solid, liquid, gaseous, and 
radiant, each exhibiting differences in essential 
properties. The reference to the radiant state of 





| with complete success. 


Phillips, another paper to the Royal Society in 
July on ‘‘New Compounds of Chlorine and 
, Carbon ;” this paper was also printed in the Philo- 
| sophical Transactions. 

| Inthe course of the previous year Oersted’s dis- 
covery of the action of a voltaic current upon a 
magnetised needle had been announced, and Am- 
pére had illustrated by his splendid researches the 
mutual action and reaction of electric currents 
transmitted through movable conductors. Fara- 
day, it willreadily be imagined, was deeply inte- 
rested in these researches, more especially as 
Dr. Wollaston attempted, in the laboratory of the 
Royal Institution, to cause a magnetised needle to 
rotate round a wire carrying an electric current. 
In this he completely failed, but Faraday, on the 
morning of Christmas Day, 1821, by a more philo- 
sophical arrangement of the experiment, crowned it 
In the summer of the same 
‘year he wrote for Thomson’s “‘ Annals of Philo- 
sophy” a history of the progress of electro- 
magnetism, and this article was unfairly made use 
| of in certain quarters with the object of influencing 
Dr. Wollaston against him, and with the still 
|further object of keeping him out of the Royal 
| Society ; but the manly, straightforward manner 
‘in which he met the utterly unfounded charges 











matter, in a lecture delivered more than seventy 
years ago, has an especially interesting sig- 
nificance, looked at in the light of more 
recent knowledge, to which the researches of 
Crookes, of Puluj, of Hertz, and of Tesla, have so 
eminently contributed. In this lecture, Faraday, 
after referring to various opinions as to the nature 
of heat, electricity, &c., pointing out that while 
some regard them as matter and others as quali- 
ties, expresses his own opinion that they are im- 
material, but ‘‘ after all,” he says, ‘‘ our differences 
are mere squabbles about words, since nature, our 
object, is one and the same.” In another place, 
he says, ‘‘ Nothing is more difficult and requires 
more care than philosophical deduction, nor is| 


attempted to be brought against him, turned the 
tables on his adversaries, with the result that the 
first signature on his certificate of nomination for 
the Royal Society was that of William H. Wollaston 
himself. On May 1, 1823, Faraday’s certificate as 
a candidate for admission to the Royal Society was 
read for the first time, and was as follows: 

‘Mr, Michael Faraday, a gentleman eminently 
conversed in chemical science, and author of several 
papers, which have been published in the Trans- 
actions of the Royal Society, being desirous of 
becoming a Fellow thereof, we, whose names are 
undersigned, do of our personal knowledge recom- 
mend him as highly deserving that honour, and 
likely to become a useful and valuable member. 








there anything more adverse to its accuracy than | This recommendation was followed by twenty-nine 
fixity of opinion. The man who is certain he is signatures, the first four being William H. Wollas- 
right is almost sure to be wrong, and he has the|ton, J. G. Children, William Babington, and W. 
alditional misfortune of inevitably remaining so.” | Herschel.” 

During all this time he was doing responsible It is unhappily a fact that Faraday’s first bene- 
work in the laboratory of the Royal Institution, factor, Sir Humphry Davy, became, in after years, 
besides assisting at the lectures, and Professor very jealous at his success as an original philo- 
Brande declared that Faraday performed his duties | sopher, and he actually opposed his election into 
so quietly, skilfully, and modestly that to be! the Royal Society, although he himself held the 
assisted by him was “‘like lecturing on velvet.” | office of President. We haveit on Faraday’s own 

The year 1821 was an especially important one | authority that Sir Humphry Davy told him that 
in the life of Michael Faraday, and of some interest | he must take down his certificate, to which Faraday 
in the history of physical science, for it was in that | replied that he had not put it up, and that as it had 
year that he became engaged to Miss Sarah been put up by his proposers he could not take it 
Barnard, whom he married on June 12, after a|down. Davy then told him to get his proposers to 


devoted courtship extending over twelve months, | take it down, to which Faraday replied that he was 
sure they would not do so. 


and it was in the same year that his first paper was | At last Davy said, 





“Then I as President will take it down,” and 
Faraday answered him that he felt sure Sir Hum- 
phry Davy would do what he thought was for the 
good of the Royal Society. It is recorded that on 
the day of the election in January, 1824, Sir 
Humphry Davy ‘‘ walked for an hour round the 
courtyard of Somerset House arguing that Faraday 
ought not to be elected. . . . . And when 
the ballot was taken, after the certificate had been 
read at ten meetings, there was only one black ball.” 

In the year 1823, the Atheneum Club, for the 
association of men known in the domains of litera- 
ture, science, and art wasfounded. Andit is an in- 
teresting fact that the first secretary of this eminent 
club was Michael Faraday, but he did not retain the 
position long, for in May of the following year he 
resigned, on the ground that he ‘found the 
occupation incompatible with his pursuits.” On 
his recommendation, his old friend Mr. Magrath, 
who was the secretary of the City Philosophical 
Society at the time that Faraday became a member, 
was appointed in his place. 

During this year (1823) four honorary distinc- 
tions were conferred upon Faraday ; he was made 
a corresponding member of the Académie des 
Sciences of Paris, a corresponding member of the 
Accademia dei Georgofili of Florence, an honorary 
member of the Cambridge Philosophical Society, 
and an honorary member of the British Institution; 
but before he died he received no fewer than 
ninety-five honorary distinctions from academies 
and societies all over the world. In the course of 
the following two years Faraday published thirteen 
papers in the Quarterly Journal of Science, but 
his chief scientific work during this period was his 

per in the Philosophical Transactions, ‘‘ On 

New Compounds of Carbon and Hydrogen and on 

other Products obtained during the Decomposition 
of Oil by Heat.” In this paper he first announced 
his discovery of ‘‘ bicarburet of hydrogen,” but 
which is now known as benzole or benzine, the 
production of which is, at the present time, a 
highly important industry in connection with the 
manufacture of the aniline dyes. 

At the end of 1824 and throughout 1825 his 
laboratory note-books show him to have been 
working on voltaic and electro-magnetic induction, 
and, in the entries for November 28 and 29, 1825, 
he records an experiment which is especially re- 
markable for its negative result. To avoid error 
of description we will quote Faraday’s own account 
of the experiment: ‘‘ Two copper wires were tied 
close together, a thickness of paper only interven- 
ing, for a length of 5 ft. ; one of them was made 
the connecting wire of a battery of forty pairs of 
plates, 4in. square, in rather weak action ; and 
the ends of the other were connected with a 
galvanometer. No effect, however, upon its 
needles could be observed ; consequently no visible 
proofs of induction by the wire, through which 
the current was passing, upon its neighbour 
could this way be perceived.” The note concludes 
by the statement that ‘‘ the galvanometer was not 
a very delicate one,” but we cannot believe this 
fact to be sufficient to account for the failure of the 
experiment to produce an effect on the galvano- 
meter, nor can it be attributed to the weak action 
of the battery. It can be explained, we think, 
only by assuming that Faraday omitted what 
would now appear an obvious alternative mode of 
making the experiment. It seems clear that the 
connection of the secondary wire with the galvano- 
meter was in every case made and broken while 
the battery current was flowing through the primary 
wire, and that in no instance was the circuit in the 
primary circuit interfered with while the galvano- 
meter was connected up. This omission is particu- 
larly remarkable in an experiment by so careful 
and exhaustive an investigator as Michael Faraday, 
and prevented one of his greatest electrical dis- 
coveries from being made considerably earlier than 
it was, 

In the year 1824, Faraday, as we have seen, was 
elected into the Royal Society, he was also made a 
member of the Geological Society and of the Cam- 
brian Society of Swansea, and during this year he 
delivered his first iectures at the Royal Institution, 
taking for Professor Brande some of the lectures 
of his course. In February, 1825, he was appointed, 
on Sir Humphry Davy’s recommendation, Direc- 
tor of the Labieeting of the Royal Institution, 
and soon after this we find him giving evening 
receptions in the laboratory to members of the 





Institution. These little gatherings were the 
origin of the Friday evening meetings which have 
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been for so many years the principal features of the 
Royal Institution. 

During the same year he was one of a committee 
appointed by the Royal Society for the examination 
of processes for the manufacture of glass for optical 
purposes ; his colleagues on this committee were 
Sir John Herschell and Mr. Dolland, but, by the 
retirement of Sir John Herschell, the committee 
consisted of Faraday and Dolland alone. 

In 1826 Faraday gave six of the Friday evening 
discourses which he himself had originated. His 











LAUNCH OF THE ‘“EL SUD.” 


subjects somewhat varied : (1) On Caoutchouc ; (2) 
on Brunel’s Gas Engine ; (3) on Lithography ; (4) 
on Sulphovinic and Sulpho-Naphthalic Acid ; 
(5) on the Limelight ; (6) on the Thames Tunnel ; 
and in the following year appeared the only book 
he ever wrote, ‘Chemical Manipulation.”* This 


* “Chemical Manipulation; being Instructions _ to 
Students in Chemistry on the Methods of performing Ex- 
periments of Demonstration or of Research with Accuracy 
and Success.” London, 1827. 


DoUBLE TRAVELLING CRANE IN SHIPYARD. 











work was a most valuable contribution to chemical 
science, giving as it did to chemical students the 
benefit of his great experience and ingenuity 
in laboratory manipulation. Later editions ap- 
peared in 1830 and in 1842. 

During the same year Faraday established in the 
Institution (at the expense of the Royal Society) a 
set of furnaces for the purpose of following up his 
investigation on the manufacture of glass for 
optical purposes, and September, 1827, is an 
interesting date in the history of the Royal 
Institution, for it was in that month that Faraday 
engaged as his assistant in this investigation 
Sergeant Anderson, of the Royal Artillery, who, 
five years after, was permanently engaged by the 
Board of Managers as laboratory and lecture 
assistant, and who, for thirty-four years, was as 
familiar a figure at the Friday evening meetings as 
was that of Faraday himself, who paid a graceful 
tribute to the services of this faithful servant, in 
the uineteenth series of his ‘‘ Experimental 
Researches” in the following paragraph: ‘‘I 
cannot resist the occasion that is offered me of 
mentioning the name of Mr. Anderson, who came 
to me as an assistant in the glass experiments and 
has remained ever since in the laboratory of the 
Royal Institution. He assisted me in all the 
researches into which I have entered since that 
time ; and to his care, steadiness, exactitude, and 
faithfulness in the performance of all that has been 
committed to his charge, I am much indebted.— 
Me. 

During the next four years (1826 to 1829) Faraday 
was made a honorary member of the Westminster 
Medical Society, a corresponding member of the 
Société Philomathique of Paris, a Fellow of the 
Society of Natural Science of Heidelburg, an 
honorary member of the Society of Arts of Scot- 
land, and a member of the Advising Committee of 
the Admiralty. He also was awarded the first 
medal which was founded by John Fuller, who 
afterwards established and endowed the Fullerian 
Professorship of Chemistry in the Royal Institu- 
tion, giving to Michael Faraday the first appoint- 
ment. 

We now come to the greatest period of Faraday’s 
splendid career and an epoch in the history of the 
Royal Institution which was not second in scientific 
importance to the most brilliant periods of Davy 





~ ® Philosophical Transactions, vol. cxxxvi, page 3, 
London, 1846, 
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or of Young. In the year 1831, Michael Faraday {and superposed in the manner before described, | the needle soon came to rest in its natural position, 
made his transcendant discovery of Magneto-electric occupying about 9 in. in length upon the ring. ,a8 if quite indifferent to the attached electro- 
Induction. This discovery is so important in the|They could be used separately or arranged to-| magnetic arrangement. Upon breaking the con- 
history and development of modern electric science, | gether; the group may be distinguished by the | tact with the battery, the needle was again power- 
and is bearing such substantial fruit in the present ;mark A (Fig. 1). On another part of the ring fully deflected, but in the direction contrary to 
days of electric illumination, transmission of power | about 60 ft. of similar copper wire in two pieces | that induced in the first instance.’’* 
and electro-chemistry, that we quote here the| were applied in the same manner, forming a helix| Here was the first induction of electricity from 
announcement of the discovery in Faraday’s own | B which had the same common direction with the | magnetism, and very shortly after this discovery 
words, with a fac-simile of his own sketch and an helices of A, but being separated from it at each | Professor James Forbes, of Edinburgh, was able to 
illustration of the galvanometer by which the |extremity by abvut 4 in. of the uncovered iron. | produce an electric spark by induction from a 
phenomenon of magneto-electric induction was first |The helix B was connected by copper wires with a | magnet. 
detected. We quote from his paper on the galvanometer ” (shownin Fig. 2) ‘‘3ft.fromthe ring.| Faraday’s grand discovery was quickly fol- 
‘*Evolution of Electricity from Magnetism,” read ‘The wires of A were connected end to end so as to|lowed by the inventions of Pixii, Clark, and 
before the Royal Society on November 24, 1831. form one long helix, the extremities of which were of Saxton, of the magneto-electric machine, which, 
‘*A welded ring ” (Fig. 1, p. 743) ‘‘was made of connected with a battery of ten pairs of plates4in.|in the hands of Professor Holmes, was de- 
soft round bar iron, the metal being { in. in thick- square. The galvanometer was immediately affected, | veloped into a commercial machine for electric 
ness, and the ring 6 in. in external diameter. Three and to a degree far beyond what has been described, | — ————=_/_»______ : 
helices were put round one part of this ring, each when, with a battery of tenfold power, ee a Electricity ” (First 
containing about 24 ft. of copper wire jy in. thick ; without iron were used ; but though the contact | Series). Philosophical Transactions for 1832, page 131. 
they were insulated from the iron and each other, was continued, the effect was not permanent, for | London: 1832, 
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lighting purposes, and as such was installed 
at the South Foreland lighthouse in 1858, 
which has ever since remained an electrically 
lighted station. The further discovery by Siemens 
and Wheatstone in 1867 of dynamo-electric in- 
duction (in connection with which the names of 
Hjorth, of Wilde, and of Varley have some claim) 
opened a great field for further invention, the 
immediate result being the introduction of the 
Gramme and Hefner von Altneck machines in 
1871, followed by the vast multiude, which no man 
can number, of ‘‘dynamos” which have been 
described from time to time in the pages of this 
journal, and which form at the present day so very 
important a branch of electric science as well as of 
engineering manufacture, 

What would be the enthusiastic delight of 
Michael Faraday if he could see the present 
development of his galvanometer experiment of 
1831! 








THE AMERICAN STEAMER “ EL SUD.” 
(From our New York CoRRESPONDENT). 


Tue readers of ENGINEERING may recall that on two 
previous occasions Newport News has been noted in its 
columns*. The first occasion was when the American 
Society of Mechanical Engineers visited the place and 
when everything was in the future, the ideas of the pro- 
jectors having hardly taken shape. The second notice 
was the result of a visit to the place in company 
with the consulting engineer of the Shipbuilding Com- 
pany, Mr. Horace See, who is well known in Europe. 
At that time matters were getting into shape, the 
buildings were erected as well as some of the machinery, 
the dry dock was in use and several ships were under- 
going repairs, while twosmall ones had been launched, 
and one of them, the Dorothy, a powerful tug-boat, was 
about to take her trialtrip. It was mentioned at that 
time, the keels of two large vessels had been laid in a 
marvellously short time, and it now remains to 
chronicle the launch of one of these last, and which 
took place a few weeks since. 

Every arrangement for the comfort and convenience 
of the invited guests had been provided, and the New 
York party under Mr. See’s guidance went smoothly 
and comfortably, as every passenger by the Penn- 
sylvania Railroad always does, to Washington. 
Here some fifty congressmen joined the party, 
and all pee ven § on one of those elegant steamers 
plying between Norfolk and Washington, which was 
chartered for this occasion. This vessel was beauti- 
fully fitted up with all the modern conveniences, and 
the party soon retired to their state rooms. Nothing 
of moment occurred till the steamer rounded Cape 
Chesapeake Bay, and commenced to feel the swell 
from the ocean. 

Newport News is growing rapidly into a city under 
the fostering hand of Mr. C. B. Orcutt, the president 
of the Old Dominion Land Company, and stimulated 
by the magic name and energy of the founder, 
Mr. C. P. Huntington. Conspicuous are the 
yard and plant of the Newport News Shipbuild- 
ing and Dry Dock Company, with its many side 
tracks and buildings, its dry dock and long wharves, 
and, most important, its launching ways on the 
extreme left, from one of which the stern of the ship 
we had come to see launched may be seen. So 
also are the elevators of the Chesapeake and Ohio 
Railway, which makes this point its terminal, and 
furnishes one of the greatest grain ports of the Atlantic 
coast. Enormous coal wharves are adjacent, and this 
industry forms another source of revenue to the railroad. 
One of the grain elevators has a capacity of 1,500,000 
bushels. The Old Dominion Land Company still retains 
some 17,000 acres for future development. The city 
has grown to a population of 6009, and is still increasing 
rapidly. An idea of its progress may be gathered from 
the following extract : 

‘*The exports from Newport News for February, 
1891, were 2,038,376 dols., which was only 218,000 dols, 
less than the exports from Philadelphia for the same 
month, and was 300,000 dols. greater than from Rich- 
mond, and only about 300,000 dols. less than from 
Charleston, SC. Newport News thus comes to the 
front at once in rank with such established cities as 
Charleston, Norfolk, and Philadelphia in its export 
trade. Its exports for the eight’ months ended Feb- 
ruary 28, 1891, were 6,774,000 dois., against 3,664,000 
dols, for the corresponding months of 1890. This is by 
far the largest percentage of gain shown by any port in 
the United States. During the same time the exports 
of Baltimore have decreased 4,000,000 dols., showing 
how heavily Newport News is cutting into the foreign 
trade of Baltimore. For the eight months ended 
February 28, 1890, the foreign exports of Newport 
News were less than one-sixth of the exports from 
Philadelphia. For the corresponding eight months 


+ See ENGINEERING, vol. li., page 121; vol. lii., page 
176. 








ended February 28, 1891, the exports from New- 
port News were one-third as large as Philadelphia’s. 
The value of breadstuffs exported from Philadel- 
phia in March 1891, as given by the Chief of the 
Bureau of Statistics of the United States Treasury, 
was 717,862 dols., while the value of those shipped 
from Newport News was 766,098 dols.” It may be 
added that the cash value of exports for the year 
ended September 30, 1891, was 12,015,748 dols. 

Among other large industries now firmly established 
here are the Warwick Iron Works, where castings of 
the heaviest description can be made, and the Newport 
News Milling Company. Several other industrial 
plants are approaching completion for wood-working 
and icemaking; an electric light plant is also in 
operation. 

Over 25,000 dols. is the weekly disbursement for 
wae at the works of the Newport News Shipbuilding 
and Dry Dock Company. As to the shipyard itself, it 
may be noted that 187 vessels have been repaired there 
since its opening, 70 of them being ocean steamers. It 
has all the latest and best machinery, and the problem 
of handling material has undoubtedly been reduced 
to a minimum expenditure of labour. At present 
it employs 1400 men; but new force is constantly 
being added. The place is an ideal one for a shipyard ; 
beside being accessible to the ocean, it has ample 
depth of water for the largest steamers at its wharf. 
It is within easy reach of coal and iron mines, and is 
abcut in the centre of the Atlantic coast line of the 
United States. As this account must centre around 
the distinguished man who saw his clear foresight and 
undoubted faith in his ideas, crowned with signal 
success, it is quite proper to add at this point a short 
sketch of him and of his history. He was born on 
October 22, 1821, in Harwinton, Conn., and educated 
at the village school. He went into business for him- 
self at fourteen, and later formed a partnership with 
an older bother in Oneonta, N.Y. In 1848, having had 
their attention called to California by a shipment of 

oods, Mr. C. P. Huntington decided to go there in 

arch, 1849, so that he is one of the pioneers, or as 
they are called now ‘‘ Forty Miners.” He stayed only 
a short time, and went to the isthmus, and opened a 
store for trading, buying from disappointed emigrants 
and selling to the new-comers en route for the Golden 
State. Travel from the east to California was then 
almost entirely across the ‘isthmus. Subsequently he 
returned to California, and once more entered the 
mercantile business, this time in the city of Sacra- 
mento. Houses must have been as scarce in Sacra- 
mento at that time as they are in Newport News now, 
for Mr. Huntington carried on his store in a tent, 
dealing mainly with the miners, whom he supplied 
with nearly every article necessary to the comfort of 
the hardy gold seekers of that day. He probably did 
well with his tent store, for it is said that he after- 
wards established a hardware house in Sacramento. 
Mark Hopkins was his partner in this undertaking, 
and the latter’s name has lately been prominently 
before the public on account of an enormous fortune 
he has left, and the usual trouble in settling the will. 

In 1860 he matured a scheme for a trans-continental 
railroad, Leland Stanford, Charles Crocker, and Mr. 
Hopkins having united with him in paying the ex- 

enses of a survey across the Sierra Nevada mountains. 
ive men organised the Central Pacific Railroad Com- 
pany, of which Mr. Stanford was elected president, 

r. Huntington vice-president, and Mr. Hopkins 
treasurer. After Congress had agreed to aid the enter- 
prise by an issue of bonds, Mr. Huntington and his 
associates carried on the construction of the railroad 
out of their private means until the bonds became 
available by the completion of a a mileage. 
In addition to this undertaking Mr. Huntington 
planned and perfected the whole California railroad 
system, which extends over 8900 miles of steel track ; 
built an Atlantic system, which, by the Southern 
Pacific Railroad and the Chesapeake and Ohio Rail- 
way, forms a continuous line 4000 miles long, from 
San Francisco to Newport News, and developed an 
aggregate of 16,900 miles of steam water lines, includ- 
ing the route to China and Japan. He is president of 
the Newport News and Mississippi Valley Company 
and vice-president of the Central Pacific and Southern 
Pacific Railroad Companies. He resides in New York 


city. 

go much for the man and his work, and now we 
may at once come to the ship itself, which is the occasion 
for this article. El Sud is a truly American ship, 
made entirely of American material mined by Ameri- 
can miners, worked by American machinists, and put 
together by American shipbuilders. As such she is a 
source of pride to all true Americans and marks a 
distinct era in the progress of American shipbuilding. 
She is an iron freight vessel of 4500 tons register, and 
of the following general dimensions : 

Length between stem and after side of pro 
380 ft.; breadth of beam moulded, 48 ft.; depth from 
top of keel to top of upper deck beams of lowest part 
of sheer, 33.9 ft. ; length over all, 406 ft. She has three 
decks and a partial orlop deck at the fore end of fore- 
hold. On the awning deck are iron houses. She will 


ller post, 





be rigged with four iron pole masts and the necessary 
booms for handling cargo, together with steam hoist- 
ing engines located at the different hatches, to work 
in connection with them. Freight hatches and ports 
are located so as to handle cargo expeditiously. The 
vessel is steered by steam, from the forward pilot- 
house, or by screw hand gear from the after house. 
A steam windlass and steam capstans are provided 
for handling anchor, hawsers, &c., as well as a steel 
rope with drum aft for towing. She will be propelled 
by a vertical triple-expansion engine with three cranks, 
placed at angles of 120deg. The cylinders are 32 in., 
52 in,, and 84 in. in diameter by 54 in. stroke cf 
piston, working under 167 |b. of steam, which will be 
generated in three double-ended cylindrical steam 
boilers with three corrugated furnaces at each end. 
There will be two fire-rooms and one smoke-stack; a 
view of these engines is given on page 745. 

During her construction there has been no serious 
accident to any workman engaged in her construction, 
although more than 1000 have been employed. The 
launch of the El Sud was most successful, and a great 
event in the history of the shipbuilding company, 
which will undoubtedly be kept working at high pres- 
sure to fill the orders that are constantly increasing. 
Our engraving on page 744 shows the El Sud in the 
harbour and the tugs about to make fast to her cables. 
After an inspection of the shops and machinery, the 
ona assembled in the drawing-room where a fine 

anquet was served, presided over most ably by C. B. 
Orcutt, who acted as toast master. Mr. Huntington 
made an eloquent and impressive speech and was 
followed by a magnificent burst of eloquence fiom 
Hon. J. Outhwaite, of Ohio, and another from Hon. 
Wm. Frey, of Maine, and other speakers also enter- 
tained and instructed the guests until all were invited 
to ge back to the ways and see the keel of a new ship 
laid, companion to the one already launched, with the 
exception that she will be constructed of steel. This 
was an interesting performance, and the huge travelling 
crane constructed to Jay the keels of two ships simul- 
taneously, as shown on page 744, seemed to appreciate 
the occasion and swung the heavy steel blocks into 
position as if enjoying the opportunity. 

It remains to reccrd an act of graceful courtesy on the 
part of the representatives of England. The numerous 
vessels at the wharves adjacent to the launching ways 
all bore the crosses of St. George and St. Andrew, yet 
on this occasion they took considerable trouble to fly 
the American flag, and to decorate their ships, an act 
of courtesy which was thoroughly appreciated by all 
the Americans and tended to inspire a kindly sentiment 
toward the nation which speaks one common language. 

The sister ship to the El Sud is being quickly ad- 
vanced ; she will be called El Nord. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 10, 1892. 

WHILE there is an encrmous production of iron and 
steel, and a quick distribution, the condition of trade 
on the whole is not what iron manufacturers have 
anticipated for this season. The call for equipments 
of all kinds, as well as for machinery and shop sup- 
plies, is all that could be expected, but the demand for 
steel rails and billets and for Bessemer pig, and forge 
iron is not heavy. There is some disappointment felt 
and expressed in iron trade circles over the continued 
low level of prices. Pig-iron stocks are not increasing, 
and prices have been shaded within six days, and are 
now lower than have been reported for several years. 
Forge iron is sold in this market at 12.75 dols. to 
13dols. Steel rails are still held at 30 dols. ; old iron 
rails at 19 dols. ; steel billets 24.50 dols. The mer- 
chant iron mills throughout the country are not work- 
ing up to the limit of their capacity. The Amalga- 
mated Association of Iron and Steelworkers meet this 
week at Pittsburg, and the subject of wages will be 
discussed, but it is hardly probable that the anticipa- 
tions of manufacturers that the workers will volun- 
tarily make a reduction, will be realised. There isa 
general desire among maaufacturers to havea reduc- 
tion in puddling, but the workmen have not as yet 
shown any evidences of sympathy in that direction. 
Stocks of refined iron are kept within control at mills 
and stores. There is the usual activity in bridge plate, 
as well as in boiler and engine work. Building opera- 
tions are also actively prosecuted, and the general 
commercial condition of the country is good. 





SCREW PROPELLERS. 
To THE Eprror or ENGINEERING. 

Srr,—I have again to thank Mr. Vogelsang for a letter 
which in great part corroborates views I have expres ed. 
I will only touch upon essential matters, as I have al- 
ready occupied too much of your valuable space. He 
atll admits that he has been unable to discover the 
(now “‘ theoretical”) action of the propeller on the water 
to his satisfaction. Practically he is sure he knows 


enough about it to corroborate a great deal of what I 
have said, and I am greatly obliged to him. 

I trust Mr. Watts would now be prepared to try an 
approximately flat blade of the best section to avoid 
Mr. Barnaby was himself kind enough to 


friction. 
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acknowledge (ENGINEERING, December 4, 1891) that the! 
flat blades he tried were exceptionally broad. What we 
have to do is to find the best angle for the particular 
ship and conditions, and that can only be safely and 
surely done on the vessel, and whilst working. I believe 
I informed Mr. Vogelsang once before—in a contem- 
porary—that he labours under a most serious mis- 
take when he considers that I have not taken all the 
functions of a propeller into consideration from the first 
inception of my ideas, as is well known to many gentle- 
men who have honoured me by taking an interest in 
them. The alteration of pitch-angle and circumferen- 
tial revolution can be made to do practically all that is 
necessary in an ordinary way; but—as I have said in my 
pamphlets from the first—‘‘ my suggestions als» include 
the alteration of diameter and area to meet special con- 
ditions, and to insure that the propeller may in every way 
be suited to the vessel.” I know appliances for neneny 
pitch are old, but not as adopted and applied by me. 
change the pitch, and the power employed to suit it, 
while the engines continue to turn in but one direction, 
by special means. I also know that the Government 
lately put the Edgar in dock, changed the pitch but one 
foot, and gained 459 indicated horse thereby. Mr. 
Vogelsang evidently does not fully understand my theory 
as to bosses, or he would never argue that a ‘‘ harmfu 
space” (as authorities call it) can be relatively valuable, 
orthat a resultant can be greater than a determinant. 
What cannot move fast enough to propel must, by a 
relative ‘‘back action,” retard. If you don’t like large 
bosses you must have quicker revolutions. As to his 
remarks upon towing a screw vessel I quite agree; but 
that has nothing whatever to do with my suggestion as 
to revolving the periphery of the boss at the speed (say) 
at which the vessel is designed torun. Moreover, my 
feathering or disconnecting gear would suit such a towing 
case beautifully. I respectfully leave Mr. Yarrow and 
Mr. Barnaby to substantiate the statements they have 
made, which are objected to by Mr. Vogelsang, if they 
see fit. I leave Mr. Vogelsang to the task he has set 
himself. There is not the least doubt in his mind but 
that hydraulic propulsion will eventually supersede both 

addle and screw. I should personally have more con- 

dence in the result had Nature adopted it in any form ; 
but I wish him every success, Alexander has new worlds 
to conquer. When he returns to his old love—‘‘ the so- 
called screw,” as he puts it in a contemporary—I hope to 
have more to say to him thereon. In the meantime— 
—as I am sure he is sufficiently my friend to pardon a 
jest—he will try and suit the squirt to the vessel and the 
pump to the squirt, and I thescrews to the vessel and the 
power employed to the screws. 

I have the honour to be, 
Your obedient servant, 


June 11, 1892. Rosert McGuasson. 








WATER METERS FOR MARINE BOILERS, 
To THE EDITOR OF ENGINEERING. 

Sir,—We notice a letter in your last issue upon water 
meters for marine boilers. We beg to say that for mea- 
suring feed water to land boilers we have supplied quite 
a number of water meters which are perfectly reliable, pro- 
viding the temperature of the feed water does not exceed 
150 deg. Fahr. 

When we say that meters are perfectly reliable, we 
mean under proper conditions, namely, pump not to be 
worked at great speed. Steam to be taken from boiler 
from two parts, and by outlets larger in area than the 
steam pipes; you will then have dry steam and a satis- 
factory result of the meter. 

Our trouble has been to show that under unfavourable 
conditions of temperature of the water and priming, which 
is not the fault of the meter, the meter is sure to come 
in for the blame. Our meters are tested by a steady head 
of water, a variable head of water, and by pump action if 
they are for boiler were. 

ours faithfully, 
Henry Sporton AnD Co, 

Engineers and Brass Founders, Glen Works, 

Chase Side, Enfield, Middlesex, June 8, 1892. 








ABSORPTION OF HEAT BY CYLINDER 
WALLS; THE LATE PETER W. WILLANS. 
To Tae Epitor oF ENGINEERING. 

Sir,—In my letter published in your issue of June 3 
the term ‘‘ piston speed ” was used in its more ordinary 
sense, namely, as expressing the average velocity of the 
piston in feet per minute. Mr. Thwaite evidently does 
not employ the term in this sense, because he says, and 
quite correctly, ‘‘the degree of loss of heat by cylinder 
side-wall absorption is a function of the time period in 
which the steam is exposed to contact with the cylinder 
side-wall surfaces, and the rate of piston speed determines 
this time period.” Now the “rate of piston speed,” 
expressed in feet per minute, is only one factor in the 
time period, and the stroke is another factor ; the number 
of revolutions, however, combines both factors, and is 
directly proportional to the time period. 

Mr.  hwaite speaks of the pistons in the Willans cen- 
tral valve engine as travelling at a high rate of speed. 
This, however, is incorrect ; for instance, in the G-size 
engine, with 6-in. stroke (the engine used for the experi- 
ments), the full piston speed is only 460 ft. p2r minute, 
which in modern practice cannot te considered a high 
8 —while in the actual experiments, which were 
chiefly at 400 revolutions, the piston speed was only 
400 ft. per minute. The piston speed in Mr. Willans’ 
engines is, in fact, never high. 

It is probably well known that Mr. Willans held very 
strongly the view that the loss of heat through the ac‘ion 
of the cylinder walls depends on the revolutions, and not 


]| whom Government are to supply twenty, and forty will 








on the piston speed expressed in feet per minute. This 
was brought out plainly in his paper, ‘‘ Economy Trials of 
a Non-Condensing Steam Engine, Simple, Compound, and 
Triple,”* and in the discussion on that paper Professor 
Kennedy put the matter with great clearness when he 
said: ‘‘ The author had directed attention to the extraor- 
dinary differences that he had obtained with the same 
engine in otherwise similar conditions by an alteration 
of speed ; not an alteration of piston speed so much, 
because that was slow or moderate under any circum- 
stances, but an alteration in the number of. . . times 
that the heat was taken in and thrown out again, ... 
in the number of breathings in and out of heat, so to 
8 4 

I must therefore adhere to my statement that in this 
connection the number of revolutions, and not the rate 
of piston speed, is the correct expression. 

Yours faithfully, 
H. R. Sankey, late Captain R.E. 





ENGINEERS IN INDIA. 
To THE Epitor or ENGINEERING. 
S1r,—I see in the papers that the Assam Bengal Rail- 
way, about to be started, will require sixty engineers ; of 


be engaged by the company. 

About the same time I read of the latest silver mine 
in America, which can produce silver at a price which will 
make the value of the rupee 7d. 

The rupee is now 1s. 3}d., and it cannot be too widely 
known to all who intend to take up an Indian appoint- 
ment that they will be paid in what is very little better 
than an inconvertible paper currency but will have to pay 
in sterling, and that if they are married the whole o 
their pay will not cover a modest remittance for the sup- 
port of their families, who will have to join them in India 
and live upon the rice and clothe themselves with the 
modest waist-cloth of the country. 

Any man now in England who engages on a rupee 
salary is simply a fool. Let him demand the same terms 
as his English employers. He will find all the officials at ! 
the India Office and all the directors and clerks of public 
Indian companies paid in sterling, while his pay alone is 
a vanishing quantity. 

Yours respectfully, 
An INDIAN ENGINEER. 





ELECTRIC LOCOMOTIVES. 
To THE Epitor or ENGINEERING. 

Srr,—In your issue of June 2 you were good enough to 
publish a correction of a passage in the new edition of my 
‘*Dynamo-Electric Machinery.” I desire to supplement 
this by saying that the statement that the electric loco- 
motives supplied by Messrs. Mather and Platt, Limited, 
for working the City and South London Railway ‘“‘ are 
now being replaced” by others is not only technically 
inaccurate but altogether incorrect, and to express my 
regret that inconvenience and annoyance should have 
been caused to Messrs. Mather and Platt by such a state- 
ment. I nowlearn from Messrs. Mather and Platt that 
the rolling steck of the electric railway is about to be 
increased by the addition of another locomotive which is 
being constructed by them. 

IT am, Gentlemen, yours faithfully, 
June 14, 1892. Sitvanus P. THompson. 





WHITWORTH SCHOLARSHIPS. 
To tHE Eprror or ENGINEERING. 

Sir, —Is it not about time that some effort was made to 
place the examinations for the Whitworth Scholarshi 
and Exhibitions on a practical educational basis? As the 
examinations are at present arranged it is impossible for 
an apprentice working full time to derive much benefit 
from the course of study he must undertake in order to 
possess the slightest chance of distinguishing himself. In 
fact, studying for a Whitworth Exhibition keeps an 
ordinary student back because he has so many subjects 
(eighteen !) to learn, that he must necessarily spend two or 
three years acquiring the elements of then subjects, 
whereas if he were a free agent he would be studying those 
subjects which have an intimate bearing with his trade or 
profession. 

Suppose an apprentice has succeeded in obtaining an 
Exhibition the question arises, Whatis he the better of it ? 
He is 501. in pocket and he possesses a very superficial 
knowledge of a lot of subjects of no practical use to 
him. I don’t think he is a better engineer after all his 
hard work, because the system is against him; he sits in 
eighteen different subjects, and only one of the examina- 
tion papers—viz., that in Machine Construction—is set 
by a practical engineer. Success in the other subjects 
connected with engineering is only obtained by learning 
certain text-books off by rote, and these text-books are 
not of a very practical sort. 

e have far too many examinations and too few of 
them set by practical engineers. 

I hope, sir, that you will find room for this letter, and 
that some of the older members of the profession will 
offer some suggestions to improve what is undoubtedly an 
anachronism, and so prevent the money left by Sir Joseph 
Whitworth to improve the education of engineers from 
being wasted as it is at present. 

I remain, yours, 
A STUDENT. 





A WARNING. 
To THE EpiTor of ENGINEERING. 
Srr,—It has come to our knowledge that a man has 





* Minutes of Proceedings of Institution of Civil Engi- 


been verbally ordering goods from engineers and others 
in our name and without our authority. The system he 
adopts is togive an order for machinery, such as shafting, 
&c., and then ask for a fee, and we regret to hear that in 
some cases he has been successful. 

We should like to mention, through your columns, that 
all our goods are ordered in writing, direct from the 
brewery, and we would caution your readers not to accep 
an order from us in “~ other form. 

ours truly, 
CoL.ieR BROTHERS. 
Essex Brewery, Walthamstow, June 15, 1892. 





ROYAL METEOROLOGICAL SOCIETY. 

THE last meeting of this Society for the present session 
was held on Wednesday evening, the 15th inst., at the 
Institution of Civil Engineers, 25, Great George street, 
Westminster, Dr. C. Theodore Williams, President, in 
the chair. Mr. T. W. Backhouse, F.R.A.S , Lieutenant 
H. M. Lambert, R.N.R., and Mr. W. Topley, F.8.S., 
were elected Fellows of the Society. The following papers 


were read : 

7 “ Climatology, 1881-1890,” by Mr. F. C. 
Bayard, F.R. Met. Soc. This is a discussion of the 
results of the climatological observations made at the 
Society’s stations and printed in the Meteorological Recoid 
for theten years1881-1890. Theinstrumentsat thesestations 
have all been verified, and are exposed under similar con- 
ditions, the thermometers being mounted in a Steverson 
screen with their bulbs 4ft. above the ground. The stations 
are regularly inspected and the instruments tested by the 
assistant secretary. The stations now number about $0, 
but there were only 52 which had complete results for the 
ten years in question. The author has discussed the 
results from these stations and given the monthly and 
yearly means of temperature, humidity, cloud, and rain- 
fall. His general conclusions are : 

1. With respect to mean temperature the sea coast 
stations are warm in winter and cool in summer, whilst 
the inland stations are cold in winter and hot in summer. 
2. At all stations the maximum temperature occurs in 
July and August, and the minimum in December or 
January. 3. Relative humidity is lowest at the sea 
coast stations and highest at the inland ones. 4. The 
south-western district seems the most cloudy in winter, 
spring, and autumn, and the southern district the least 
cloudy in the summer months, and the sea coast stations 
are, as a rule, less vloudy than the inland ones. 5. Rain- 
fall is smallest in April, and, as a rule, greatest in 
November, and it increases from east to west. 

2. ‘The Mean Temperature of the Air on each Day of 
the Year at the Roval Observatory, Greenwich. on the 
Average of the Fifty Years 1841 to 1890,” by Mr. W. Ellis, 
F.R.A.S. The: values given in this paper are derived 
from eye observations from 1841 to 1848, and from the 
photographic records from 1849 to 1890. The mean annual 
temperature is 49.5 deg. The lowest winter temperat ire, 
37.2 deg., occurs on January 12, and the highest summer 
temperature, 63.8 deg., on July 15. The average tem- 
perature of the year is reached in spring on May 2, and 
in autumn on October 18. The interval during which 
the temperature is above the average is 169 days, the 
— during which it is below the average being 196 

ays. 





Tue TELEPHONEAT MapriIp.—The revenue of the Madrid 
Telephone Company last year was 22,381/. Of this sum 
7161’. remained in the company’s exchequer as net profit. 


Tue INcoRPORATED Gas InstiTuTE.—The 29th annual 
meeting of the Incorporated Gas Institute was held this 
week at the Institution of Civil Engineers, Westminster 
Mr. William A. Valon presiding. After the usual 
formal business, Mr. Valon delivered his presidential 
address on Tuesday, in which he referred at some length 
to the general progress of gas manufacture and consump- 
tion, the improvements in machinery for gas manufacture 
and various other interesting subjects to gas managers. 
He urged the value of coke as a means of lessening the 
blackness of fog in great cities. By an apparatus in- 
vented by Mr. John Aitken, of Falkirk, we are enabled 
to count the dust particles in the air. Glasgow air 
on a wet morning showed 7,500,000 dust particles in a 
cubic inch of air. It was calculated that in London 
nearly 100,000 tons of sulphur were evolved annually 
by coal combustion and thrown into the air. The enor- 
mous daily output of sulphur was spread by natural 
means over the entire area of the great city, and served 
to counteract the death-laden germs constantly being 
discharged from the refuse heaps and sewers. Speaking 
of the evidence given before the Royal Commission, he 
said that wages should be liberal, and opportunity should 
be afforded to every man to provide for the future. The 
question of old-age pensions could be more easily under- 
taken by gas companies than by most other manufactur- 
ing bodies, and he advocated that gas companies and 
corporations should combine to form a central association 
or fund into which all employers and employed should 
contribute a fair and equal amount. With regard to the 
number of days’ labour required from workmen in a 
week, there was strong evidence that in that respect they 
were behind other manufactures of an even lese arduous 
character. They must set themselves to meet this ques- 
tion. Seven days’ work not only lowered the physique 
and undermined the health, but weakened the mind of 
every man who attempted it. A seventh day’s rest, 
although it could not always fall on a Sunday, was 
essential to all, and could not be disregarded without 
serious consequences. A cordial vote of thanks was 
given to Mr. Valon for his address. A number of papers 
were then read: the meeting lasted three days, while at 





neers, vol. xciii. 





intervals, excursions were made to several works, &c, 
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DIRECT-ACTING STEAM PUMP. 
CONSTRUCTED BY MESSRS. HULME AND LUND, ENGINEERS, MANCHESTER. 
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Tue illustration above represents a low-lift direct- | 
acting steam pump made by Messrs. Hulme and | 
Lund, Pomona Engine Works, Manchester. It is | 
used for pumping petroleum, water ballast, irrigation, | 
&c. It is designed to work with the high-pressure steam 
160 lb. to 180 lb. now in use at sea, consequently a 
5-in. cylinder only is required. The pump is 8 in. in 
diameter, double-acting, with a stroke of 24in. The 
barrel is lined with gun-metal, the pump-rod cased 
with brass or made of Muntz metal, the plunger is 
fitted with leather or composition cup packings as 
shown, or with phosphor-bronze rings, and the water 
valves and seatings are gun-metal of large area, and 
placed above the eee so as to keep it always 
primed or charged. Each valve has its own door and 
is very accessible. The suction and delivery are each 
6 in, in diameter. The distance piece between the 
pump and cylinder is rigid and allows freedom for 
packing therod glands. The valve motion has proved 
very simple and reliable. The crosshead arm spans, 
but does not slide on the tappet or stop rods. The 
action is as follows: Towards the termination of 
the stroke the crosshead arm moves the tappet or 
stop on the top rod connected to a small flat slide 
valve, which controls two steam and two exhaust 
ports on the auxiliary cylinder. The main flat slide 
valve is placed between two pistons. Their piston- 
rod is connected to a second stop or tappet rod, 
which from its action may be called a safety rod, 
inasmuch as, should the steam fail to move the 
auxiliary piston quickly enough, the crosshead arm 
engages with the stop on this rod and so assists the 
steam to reverse the main valve. The stops are so 
fixed that they are not touched until the top slide 
valve has admitted steam to reverse the main slide 
valve. The power required to move the top slide is 
very small. Both auxiliary and main pistons are 
steam cushioned, There is no starting handle, and no 
dead centres. ‘The stops were devised by Mr. Lund, 
and are in the form of small clamps i ap and bolted 
together on a screwed rod, so that they cannot pos- 
sibly alter their position. They permit of very nice 
longitudinal adjustment. Messrs. Hulme and Lund 
have, during the last six years, made pumps for nearly 
all purposes fitted with this valve motion, which seems 
to * very simple and effective, and free from any 
joints or pins requiring oiling and attention. 





A NEW EQUATORIAL TELESCOPE. 

Ar a recent meeting of the British Astronomical 
Association, Sir Howard Grubb exhibited and de- 
scribed a new pattern of equatorial mounting for tele- | 
scopes which he has devised and to which he has given | 
the name of the ‘‘ B. A. A.” mounting. The arrange- | 
ment is one specially intended for small instruments | 
constructed for amateur work, and it is marked by | 
some very ingenious features. These features we | 
propose to explain by the aid of the engraving we | 
now publish. 

In the case of small equatorial telescopes much of 




















NEW EQUATORIAL TELESCOPE. 
CONSTRUCTED BY SIR HOWARD GRUBB, DUBLIN. 
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the trouble experienced in their use arises from the | gearing which can best be described by the aid of the 
necessity which exists for the observer to continually | accompanying diagram. Ti F te 
leave his seat for the purpose of reading the right | Dealing first with the declination circle it will be 
ascension and declination circles of the instrument, is, | seen that a toothed circle ff is attached to the cross- 
as is well known, got over by introducing contrivances head of the polar axis ; into this toothed circle gears a 
which enable the reading of one or sometimes both pinion g on a hollow shaft, the other end of which is 
circles to be effected from the eye-end of the telescope. | supported in a bearing A at the eye-end of the telescope. 
Such arrangements, however, would be almost as| This hollow shaft carries a pinion c which gears into a 
costly to attach to small instruments as to large, circle d fitted to and strung upon a portion of the cast- 
particularly as they involve some illuminating arrange- | ing which forms the eye-end of the telescope. — 
ment to be brought simultaneously into action, con- | If the proportion between the pinion g and its wheel 
sequently the proportionate cost of applying such if be the same as that between the pinion c and its 
conveniences to small instruments is unduly great, | wheel d, it is evident that any angular movement of 
the result being that in such instruments they are | the telescope upon its declination axis (which, of 
not usually provided. | course, causes the pinion g to roll round in the teeth of 
In the equatorial mounting we now illustrate Sir|its wheel /) will cause a precisely similar angular 
Howard Grubb has introduced a new mode of der’ ig | movement in the wheel d at the eye-end of the tele- 
with this problem, the arrangement being such that! scope. This wheel d therefore becomes the declina. 
the right ascension and declension circles are them- | tion circle. F : 
selves at the eye-end of telescope, and are caused to | Similarly for the right ascension movement a wheel 
revolve to their proper angular positions by certain |i is attached to the frame in which the polar axig 
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THE VYRNWY AQUEDUCT TUNNEL: PUMPING MACHINERY. 
MR. GEORGE F. DEACON, ENGINEER, LONDON. 
(For Description, see Page 739.) 












































revolves, and into this gears another wheel a fitted to 
and strung upon the neck of the crosshead, in which 
the declination axis revolves. Gearing into this wheel 
a is a pinion 6 fixed toa rod which passes through the 


hollow shaft above mentioned, as used for the declina-| 


tion movement, and carrying on its lower end a pinion 
and button head c which gears into another wheel , 
also fitted to and strung upon the eye-end of the tele- 
scope and in front of the declination circle d. 

ow if the wheels & and aare equal in size, and 
if the proportion between 4 and these wheels is 
the same as between c and the wheel 7, it is evident 
that this circle r will revolve at the same angular 
velocity as the telescope is revolved upon its polar axis. 
But it is also evident that this wheel 7 will be rotated 
by movements of the telescope in declination as well as 
by movement in right ascension, and it will be seen, 
therefore, that this wheel r cannot be used as a right 
ascension circle if read by a fixed vernier. ut 
although this is the case differential readings between 














Practically the method of carrying this out is as 
follows : 

The wheel d has upon it a circle of silver or white 
| metal divided on the edge to declinations and read by 


a fixed vernier. Further in on the same white metal 
is a set of divisions corresponding to hours and minutes 
of right ascension, and this is read by a vernier fixed 
to the circle x which is cut away in two places to allow 
the divisions on d to be seen. 

In this way the right ascension and declination of 
objects can be read at the eye-end of the telescope, and 
at the same time by attaching milled heads to the outer 
and inner shafts as at i and e, these button heads can 
also be utilised for producing slow motions in declina- 
tion and right ascension. 

The first objection which naturally suggests itself to 
the ingenious arrangement we have described is that 
the unavoidable loss of motion between the teeth in 
various parts of this gearing will cause so much error 
as to render the readings of the circles useless. Itmay 


the wheel r and the wheel d give actual hour angles, | further be urged that even if this source of error could 
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be eliminated, the velocity ratio of these circles to that 
| of the instruinent on its axes, will not be constant with 
any practical form of teeth. 

On looklng into the matter more closely, however, it 
will be seen that whereas the error of, say, the decli- 
nation circle would be the sum of the errors in the 
two wheels and pinions, so long as the telescope is 
pushed round a hand, yet when the tube is set in 
position (as it always finally should be) by the button 
head i on the shaft between the two wheels, the error 
will be the difference and not the sum of the loss of 
motion between the teeth in each pair of wheels and 
Pinions, and this difference can be reduced to such a 
very small amount as to become practically inappre- 
ciable. Also with regard to the velocity ratio, care is 
taken that when the leaf of one pinion is in any parti- 
cular phase as regards its wheel the leaf of the corre- 
sponding pinion at the other end of the shaft is in the 
same phase as regards its wheel, consequently the error 
due to this cause does not take effect. As a matter of 
fact, it is found practically that these circles work with 
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quite sufficient accuracy for all ordinary setting pur- 
poses with small instruments. 

The whole instrament is mounted upon a frame 
which can be any moment changed from an equatorial 
to an alt-azimuth or vice versd. When used as an alt- 
azimuth the circles read altitudes and azimuths instead 
of right ascension and declinations. 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Only a small amount of 
business was done in the warrant market last Thursday. 
Scotch iron was in demand toa moderate extent, some 
5000 tons being disposed of at easier prices. The closin 
quotations, although 1d. per ton above the lowest, showe 
a decline of 2d. per ton. In hematite iron only two 
transactions were reported, and prices lost 3d. on the 
previous day’s advance of 4d. per ton. There were no 
transactions in Cleveland iron, and the decline in prices 
was 6d. per ton, which was the amount of the advance 
on the two preceding days. The closing settlement prices 
were—Scotch iron, 41s, 104d. per ton; Cleveland, 
41s. 14d. ; hematite iron, 51s. 74d. per ton. A consider- 
able amount of business was done on Friday forenoon, 
when about 12,000 tons of Scotch iron changed hands. 
Scotch and Cleveland iron both advanced in price 1d. per 
ton, and hematite iron 14d. per ton. 
quiet in the afternoon. Scotch warrants declined 14., 
and hematite iron 14d. per ton, while Cleveland was 14d. 
per ton better. There was a quieter tone in the market 
on Monday, and prices were easier. The opinion was 
very general that a number of the English firms 
would be put in blast this week; and although 
they cannot put iron in the market for some little time, 
still the prospect of the stock reductions coming to an 
end had a weakening tendency. A few thousand tons of 
Scotch iron, one month forward, changed hands during 
the forenoon market, but Cleveland and hematite iron 
were both quite neglected. In the afternoon hematite 
iron went very flat to 51s. 14d. per ton on the practical 
closing up of the open ‘‘bear” account. The Scotch and 
Cleveland markets moved lower in sympathy, but were 
not quite so weak in tone. A fairly active business was 
done in Scotch iron, but the other markets were low. 
The settlement prices at the close were—Scotch iron, 
41s. 9d. per ton; Cleveland, 41s.; hematite iron, 51s. per 
ton. Business was moderately active, but quiet in the 
warrant market on Tuesday. Scotch iron was chiefly dealt 
in, probably 10,000 tons being dealt in. Prices generally 
were easier, but Cleveland and hematite iron closed at a 
slight recovery from the bottom prices. Scotch fell 34d. 
per ton, Cleveland 2d., and hematite warrants 6d. per 
ton. The market was very quiet yesterday afternoon. 
A few minutes from the close nothing had been done in 
Scotch iron, while only a couple of lots or so of Cleveland 
had changed hands, the former being done at 41s, 1d. 
per ton cash, and the latter at 51s. 74d. cash. The 
warrant market was active this forenoon, when 
from 10,000 to 12,000 tons of Scotch iron changed 
hands, but the price was easy. One or two lots 
of hematite iron were sold, but no business was re- 
ported in Cleveland iron. The afternoon market was 
very flat, and prices were much easier, Scotch being 
quoted at 41s. 14d. per ton cash sellers. The following 
are the prices of several special brands of No. 1 makers’ 
iron: Gartsherrie, Summerlee, Langloan, and Calder, 
50s. per ton; Coltness, 53s, 6d. ; Glengarnock (ship at 
Ardrossan), 50s. ; Shotts (shipped at ith), 52s ; Carron 
(shipped at Grangemouth), 54s. per ton. The opinion is 
now very general among brokers that after being under 
the control of the London ange eg for a period of 
eighteen months or so, the market for Scotch warrants is 
radually regaining its former freedom. Scotch iron is 
Glee rold steadily day after day, and purchased largely 
by outsiders as a reliable investment. It is calculated 
that within the past three weeks or so, nearly one-fourth 
of the iron in store has been sold for delivery in one 
month. There are still 76 blast furnaces in actual opera- 
tion in Scotland, as against 68 at this time last year, and 
83 at this time in 1890. The shipments of pig iron last 
week from all Scotch ports amounted to 6378 tons, as 
compared with 5407 tons in the corresponding week of 
last year. They included 295 tons for Bissden 270 tons 
for South America, 200 tons for Italy, 310 tons for 
Germany, 720 tons for Russia, 755 tons for Holland, 
smaller quantities for other countries, and 3491 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
439,549 tons, against 444,678 tons yesterday week, thus 
showing for the week a decrease amounting to 5129 tons. 


Spanish Iron Ore Imporis into Clyde Ports.—The im- 
ports of Spanish iron ore at Glasgow and Greenock during 
the month of May were large, although not to the same 
extent as during the two preceding months, the end of 
the Durham strike having been foreseen to be near its 
close, Still 47,020 tons of ore were landed, being an in- 
crease of 20,875 tons over the receipts in May last year, and 
4379 tons those for May, 1890. For the five months the 
imports show an increase of 189,078 tons over those for 
the same period in 1891, when the Scottish furnacemen’s 
strike was on, and of 44,934 tons over those for the same 
period in 1890. The returns are: 





Month. Five Months. 
Vessels. Tons. Vessels. Tons. 
1892 ... 27 47,020 171 264,453 
1891 ... 20 26,145 62 75,375 
1890 ... 29 42,766 151 219,519 
1889 ... 29 40,198 133 190,546 


Renewal of a Railway Viaduct.—Messrs. P. and W. 
Maclellan (Limited), of the Clutha Works, Glasgow, have 





we carried out the important work of renewing the 
ilston Viaduct on the North British Railway at Roslin, 
a short distance south of Edinburgh. The old viaduct 
consisted of six spans of 75 ft. each, and it has now been 
replaced by one large steel span of 330 ft., and two side- 
rope of 60 ft. each. From the bottom of the valley to 
the rail level the height is 136 ft. The first of the old 
spans was removed and the new road laid on one Sunday 
last month, thenon the next Sunday the remaining five 
spans were removed and the new girders completed early 
in the week, the line being temporarily closed for the 
purpose. The work was carried out, without any acci- 
dent, under the supervision of Mr. James Carswell and 
Mr. James Bell, engineers to the North British Railway 
Company, and Mr. William Turner Maclellan, on behalf 
of _ contractors. About 200 men were employed on the 
work. 


New Limited Liability Companics.—The business that 
has been carried on for many years by Messrs. Robert 
Adie and Sons, iron and coalmasters, Langloan, Coat- 
bridge, is about to be converted into a limited liability 
concern. The same is also trueof the Glengarnock Steel 
Company (Messrs. Merry and Cuninghame), at whose 
works (in Ayrshire) the basic steel process is pursued on a 
large scale. It may be remembered that these works 
were visited by the members of the Iron and Steel Insti- 
tute on the occasion of the last meeting held by that body 
in Glasgow. The capital of the limited company is to be 


The market was | 5009. 000/ 


’ 

Messrs James and George Thomson, Limited.—The 
directors of James and George Thomson, Limited, ship- 
builders and engineers, Clydebank, state in their annual 
report that the results of last year’s working, after pro- 
viding for the debenture interest and sinking fund, and 
after writing off a large amount for depreciation, allow a 
dividend of 8 per cent. on the ordinary stock being paid, 
carrying forward a considerable balance to next year’s 
account. The dividend a year ago was 6 per cent., with 
51501. carried forward. 


Gas Engines in Aberdeen.—Gas engines have become 
highly popular in Aberdeen, where no fewer than nine of 
the ‘* Otto” type alone have been sold since the month of 
March—two for driving machines, two for grinding 
machinery, one for wood turning, one for driving venti- 
lating fans in a board school, and two for Messrs. 
Harper’s new works at Craiginches. The two last are 
each of 35 horse-power nominal, and are capable of indi- 
cating together 200 horse-power. One of them is to be 
used for driving the whole of the machinery, in the new 
works, and the other for driving the electric lighting 
machinery. 

Harbour Accommodation at Dundce.—At a meeting of 
the Dundee Harbour Commissioners held last week, it 
was resolved to extend the new jetty westwards of the 
cattle depot, 500 ft. in the same direction. The 300 ft. 
of jetty, which is almost completed, has cost about 14,000/., 
and it is expected that the further extension, and suitable 
sheds, will entail a further expenditure of about 22,000/., 
making in all 36,000/. The estimate of the engineer for 
this extension was a little over the total mentioned, but 
the difference is accounted for by the fact that the sheds 
to be erected will not be so broad as those proposed by 
Mr. Cunningham. 


Proposed West of Scotland Iron and Steel Institute.— 
A movement has lately been started amongst the experts 
connected with the iron and steel industries of Lanark- 
shire and adjoining counties to form an iron and steel 
institute forthe west of Scotland. Considerable progress 
has been made towards launching the new organisation, 
in connection with which it is proposed to publish a 
monthly journal. 


Price of Lubricating Oil.—Consequent on the action 
recently taken by the Standard Oil Company of America, 
the Scotch mineral oil companies have resolved on reduc- 
ing their lubricating oils 1/. 10s. per ton. That will be 
good news to many engineering firms and other large 
consumers of such oi's. 

Dundee Mechanical Society.—Last Saturday a large 
porty of the members of this society visited the Newton 

Vorks of the Steel Company of Scotland, where they saw 
all the processes in operation. They subsequently had an 
inspection of the Anchor liner steamer City of Rome at 
Greenock. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Export Coal Traie.—During May, 213,344 tons of 
coal were sent from the Yorkshire collieries to Hull, 
against 206,872 tons in the corresponding month of last 
year, or an increase of 6472 tons. During the past five 
months 889,248 tons were forwarded, against 885,424 tons 
last year. The exports for the month show a fair increase, 

but for the five months there is a marked falling off. 


A New Future.—The Wombwell Main Company have 
started sinking a second shaft down to the Silkstone coal 
seam, which lies more than 200 yards below the Barnsle: 
bed. If the seam is found to be of thickness, it will 
have an important effect on the industry of the district, 
as there can be no doubt that other companies will follow 
the lead set by Wombwell Main. The Barnsley bed is 
being worked so — that ere long it will be exhausted 
At Lundhill the Barnsley bed has almost nm aban- 


doned. The experiment being tried by the Wombwell 


Main Company is raising the expectations of the district, 
for if success attends it, it will mean a fresh lease of life 
to this part of the Dearne Valley. 

Yorkshire Miners and the Durham Difficulty.—The 
Miners’ Federation of Great Britain have decided that as 





the strike in Durham is over no further levies need be 
made. Several of the Yorkshire branches have thought 
the matter over, however, and are of opinion that relief 
will still be needed by the many men who have not been 
able to get back to their work. At a meeting of the 
Yorkshire Miners’ Associaticn held on Monday it was 
resolved ‘* That 1000/. be sent to Durham this week, and 
that each member continues paying his levy until he has 
sry eleven weeks, and that branch committees do their 

st to get the arrears of levy in at once.” The York- 
shire miners have contributed 13,5001. to the support of 
the Durham men during the strike. 


The New Blyth and Sutton Railuway.—Great efforts are 
ce made in the district to insure the passing of the 
Bill for this line, which will give independent access to 
the large systems in Lancashire and the eastern counties. 
If carried out it will materially assist in the development 
of the industries, of which Mexborough is the centre. 
The coalfield is practically inexhaustible, and the new 
sinkings at Cadeby and Hickelton in themselves will be 
sufficient to give any new line a good position for a 
start. 


Iron and Steel —A more hopeful feeling is exhibited in 
connection with the iron and steel trades, and the market 
for local pig iron remains firm at present, forge being 
taken freely. With better accounts from the foundries, 
descriptions required by them are being cleared off rapidly, 
and stocks are now low. Smelters do not anticipate 
having to make any further concession in next quarter’s 
contracts which are now being discussed. For manufac- 
tured irons there is an improved demand for bar and 
= of best quality, boilermakers reporting that 

usiness is improving with them. Fresh contracts 
for railway material bave been effected since the 
Whitsuntide holidays, and this department is now 
heavily engaged. Home orders are on the increase, and 
additional ones are expected from India and Australia, 
whilst it is well known that some of the South American 
markets are rapidly assuming a healthy condition, and 
that a weight of business in the steel trade may be ex- 
pected from that direction. Quotations for railway 
material are firm as given last week, and Bessemer and 
Siemens agents state that local business is improving, 
billets and slabs of the former running from 51. 17s. 6d. to 
6l. 2s. 6d. per ton, and of the latter from 6/. to 6l. 7s. 6d. 
Armour plate manufacturers are rapidly completing the 
contracts they have on hand for the English Government, 
— lighter sections now remaining to be finished. Cru- 
cible cast-steel converters are only doing a light business 
on American account, and the general demand is below 
the average, but what is going is of the best quality for 
tool and spec‘al purposes, 


John Brown and Co., Limited.—At a meeting of the 
directors of this company, held on Monday, it was decided 
to recommend the payment of a further dividend of 1/. 
per share on the a ee stock of the company, making 
with the interim dividend at Christmas, 10 per cent. for 


the year. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, but the market was 
only quiet and there was not a great deal of business 
doing. First thing in the day one or two sales of No. 3 
g.m.b. Cleveland pig iron were recorded at 41s. 3d. for 
prompt f.o.b. delivery, but afterwards information from 
Glasgow being not quite so satisfactory as was antici- 
pated by some, affairs eased a little and No. 3 was obtain- 
able at 41s. At the close of the market there were buyers 
at the latter figure. There is still practically no other 
quality of iron availab!e for sale. iddlesbrough war- 
rants, after declining to 4Us. 9d., improved a little and 
closed 40s. 104d. cash buyers. ‘To-day the market was 
rather flat, but few sellers would quote below 41s. for 
prompt No. 3. Buyers, however, were not disposed to 
give so much, and some of them quoted as low a figure 
as 40s. 6d. Middlesbrough warrants opened 40s, 8d. and 
closed 40s. 6d. cash buyers. Nobody isat all anxious just 
now to do business ahead, and prospects sy are not 
regarded as particularly encouraging. There are buyers 
who state that for July-September delivery No. 3 can be 
bought at 38s. 6d. Blast furnaces are re-starting opera- 
tions very slowly, but in a week or so we may see a fair 
number of them working. A good deal of coke is already 
coming into the district, but one or two blast furnace 
managers complain that the supply is not large enough. 
Preparations are being made by a number of firms to 
re-start their furnaces at as early a date as possible, but 
it will be a fortnight or so before the furnaces just re-com- 
mencing can produce No. 3 pig iron. 

Manufactured Iron and Steel.—There is rather more 
doing in the manufactured iron and steel trades, but 

uotations do not improve. The output is a little larger 
ar when we last reported, and more works would be in 
operation if there wasa better supply of pig iron. The 
extensive North-Eastern Steel Works do not expect to be 
able to resume operations for two or three weeks, owing to 
their inability to procure pig iron, but it is hoped that 
the large Eston Steel Works will Le got to work before 
long. Common iron bars are 5J. 10s. ; iron ship-plates, 
5l. 10s.; steel ship-plates, 5/. 17s, 6d.; and stee ship- 
angles, 5/. 15s., all less the usual discount. 


The Fuel Trade.—As the production of coal increases 
rices ease a little, and on Newcastle Exchange best 
Rorthumbsien steam coal is now 10s. 6d. f.o.b. and small 
steam 4s, 9d. There is still not much gas coal available 
owing to contracts, which are behindhand, having to be 
met, and 9s., less discount is the figure. Bunker coal 
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83. 6d. to 93. Here blast furnace coke is 13s. per ton de- 
livered at Cleveland furnaces. 


Closing of Cleveland Mines.—We understand that the 
Lingdale and Craghall Ironstone Mines, belonging to 
Messrs. Pease and Partners (Limited), will not be re- 
opened, owing to the slackness in the demand for Cleve- 
land ironstone. About 250 men are employed at the two 
mines. The Margrove Park Mine, near Guisborough, 
lately belonging to the Stanghow Ironstone Company, 
now in liquidation, has been purchased by Messrs. 
Cochrane and Co., of Ormesby Iron Works. 


A Tees-Side Salt Works in the Market.—On Tuesday 
Messrs. Willman and Douglas offered for sale by auction 
in the Board-room, Royal Exchange, Middlesbrough, the 
Westfield Durham Salt Works at Hoverton Hill, on the 
north bank of the Tees opposite Middlesbrough. The 
property comprises 14 acres of freehold land, with all 
mineral rights, in which salt has proved at a depth of 
800 ft. from the surface, the bed of rock salt being 100 ft. 
thick and of great purity. A report by Mr. G. Barker 
Forster, of Newcastle, estimated the quantity of salt in 
the freehold at 3,000,000 tons, valued at 24,469. The 
vendors own one-fourth of the branch railway forming a 
junction with the North-Eastern Railway, and connect- 
ing the works with a wharf on the Tees ; the cost of ship- 
ing the salt f.0.b. Tees was estimated at 8d. per ton, and 
for delivery on trucks on the North-Eastern Railway 
about 24d. per ton. The plantand buildings comprised 
the derrick, with engine-house nearly finished, double 
reservoir for filtering brine with a capacity of 260,000 
gallons, with a storage reservoir for brine with a capacity 
of 860,000 gallons, a stove for drying salt 115 ft. by 44 ft., 
a pan-house 60ft. by 44 ft. for fine salt, a pan-house for 
coarse salt 100 ft. by 44 ft., and a warehouse for coarse 
salt 64 ft. by 44 ft. The walls for a second range of 
works, 359 ft. by 44 ft., are partly finished, and the founda- 
tions for a third range, 359 ft. by 44 ft., arein. The first 
range of works is equal to the production of 75 tons fine 
salt and 55 tons coarse salt _ week, and the second and 
third ranges are designed for pans to iyo 125 tons 
fine and 110 tons coarse salt weekly. The only offer was 
one of 10,0007. by Mr. J. Thomas, Jun., and the works 
were withdrawn. 





NOTES FROM THE SOUTH-WEST. 

Curdiff.—The steam coal trade has been fairly active. 
The best descriptions have made 12s. 3d. to 12s. 6d. per 
ton, while secondary qualities have brought 11s. 6d. to 
12s. per ton. The demand for household coal has been 
limited, and prices have shown rather a downward ten- 
dency ; No. 3 Rhondda large has made 123. 6d. to 12s. 9d. 
per ton. The demand for coke has been scarcely so 
active ; foundry qualities have made 13s. 6d., and furnace 
ditto 20s. 6d. to 21s. per ton. Iron ore has shown scarcely 
any change; Rubio has brought 10s. 9d. to 11s. per ton. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in May were as 
follows: Cardiff — foreign, 927,348 tons; coastwise, 
133,060 tons. Newport—foreign, 181,341 tons ; coastwise, 
88,956 tons. Swansea—foreign, 82,623 tons; coastwise, 
54,453 tons. Llanelly—foreign, 13,062 tons ; coastwise, 
3363 tons. The aggregate shipments of the four 
ports in May were accordingly — foreign, 1,204,374 
tons; coastwise, 280,337 tons. The shipments of iron 
and steel from the four ports in May were—Car- 
diff, 3158 tons; Newport, 7600 tons; Swansea, 391 
tons; Llanelly, 370 tons; total, 11,5)9 tons. The ship- 
ments of coke from the four ports in May were—Carditf, 
16,514 tons; Newport, 513 tons; Swansea, 734 tons; 
Lianelly, nil; total, 17,761 tons. The shipments of 
patent fuel from the four ports in May were—Cardiff, 
40,944 tons ; Newport, 6983 tons ; Swansea, 30,569 tons ; 
Llanelly, nil; total, 78,496 tons. The aggregate shipments 
of coal in the first five months of this year from the four 
ports were—Cardiff, 4,908,241 tons; Newport, 1,238,072 
tons; Swansea, 662,835 tons; Llanelly, 73,819 tons; 
giving an aggregate of 6,882,967 tons. The aggregate 
shipments of iron and steel from the four ports during 
the same period were—Cardiff, 16,457 tons; Newport, 
13,036 tons; Swansea, 654 tons; Llanelly, 370 tons; 
total, 31,517 tons. The aggregate shipments of coke 
from the four ports during the same period were—Cardiff, 
57,843 tons; Newport, 866 tons; Swansea, 1809 tons; 
Llanelly, nil; total, 60,518 tons. The aggregate ship- 
ments of patent fuel from the four ports during the same 
period were—Cardiff, 152,405 tons; Newport, 27,755 
tons ; Swansea, 148,618 tons; Llanelly, nil; total, 428,778 
tons. 


The Sees in the West.—The proposed amalgama- 
tion of the Western Counties and South Wales Telephone 
Company, Limited, with the National Telephone Com- 
pany, Limited, has formed a subject of considerable dis- 
cussion, but in consequence of opposition raised on the 
part of certain members of the Bristol Stock Exchange, 
the question is to be further considered. The Western 
and South Wales Telephone Company has declared divi- 
dends at the rate of 6 per cent. upon its preference shares, 
and at the rate of 1 per cent. upon its ordinary shares. 
Telephonic communication between Bude, Hartland, 
Clovelly, Morte, and Ilfracombe will be completed in a 
few days. Bude will be the terminal of the district, but 
it is peliseus that Boscastle and places to the westward 
will be similarly dealt with. 


Barry Dock.—The exports of coal from this dock last 
week were 75,376 tons. Coke was also exported to the 
extent of 2193 tons. 


Bristol Wagon and Carriage Works Company, Limited. 
—The directors of this company have issued their report 
for the year ending March 31. They state that (after 
adding 1000/. to the reserve fund, making it 16,000/., and 





1400/. to the depreciation fund, making it 13,000/.), the 


net profits, including the ance brought forward, 
amount to 14,263/. 128. ld. Deducting an interim divi- 
dend of 4 per cent. paid in December, and absorbing 
4400/., there remains a disposable balance of 9863/. 
12s. 1d. The directors recommend that a dividend be 
declared on the share capital of the aay 7 at the rate 
of 6 per cent. for the half-year ending March 31. This 
diviiend will absorb 6600/., leaving 32637. 12s. 1d. to be 
carried forward. Owing to the depression in man 

foreign railway undertakings the demand for rolling stoc 

has fallen off, but the company’s works are pretty well 
employed. The rolling stock of the company now con- 
- of 2768 wagons and carriages, all of which are 
et. 


The ‘* Bramble.”—The Bramble, gunboat, has been 
taken in hand for a refit at Devonport, and is to be pre- 
poo to take the place of the Goshawk at Gibraltar. The 

ramble, which is a vessel of 750 tons and 1000 horse- 
power, was last employed on the south-east coast of 
America ; she returned to Devonport last year. 


The Electric Light in South Wales.—Messrs. J. B. 
Saunders and Co., electrical engineers, of Cardiff, have 
completed arrangements with Mr. Vyvyan-Robinson, of 
Velindra, and Mr. Insole, of E'y Court, for fitting up 
their residences with complete installations. Accumu- 
lators are to be employed in both cases, the motive power 
being a gas engine ‘at Ely Court and a petroleum engine 
at Velindra. 


The ‘‘ Spartan.” —The gun trials of the Spartan, cruiser, 
took place at Plymouth on Tuesday. Certain improve- 
ments which have been carried out with the view of sup- 
porting the deck against the concussion of the bow and 
stern guns were tested on the occasion. 


The Bristol Channel.—The tonnage movement of the 
Bristol Channel ports last year was as follows: Entrances 
—Bristol, 1,301,544 tons ; Cardiff, 6,611,768 tons ; Glou- 
cester, 481,685 tons; Milford, 339,984 tons; Newport, 
1,822,554 tons; Swansea, 1,343,426 tons. Clearances, 
Bristol, 1,296,393 tons; Cardiff, 6,938,371 tons; Glou- 
cester, 459,776 tons; Milford, 332,573 tons; Newport, 
1,831,837 tons ; and Swansea, 1,361,867 tons. 


Official Appointments.—Mr. H. Deadman, chief con- 
structor at Portsmouth, has been appointed chief con- 
structor in the Controller’s Department of the Admiralty, 
and Mr. L. G. Davies, construc:or at Portsmouth, has 
been appointed chief constructor at that port, as from 
July 1. r. E. Beaton, assistant constructor, now at 
the Admiralty, has been appointed acting constructor at 
Portsmouth. 


Water Supply of Neath—The follow resolution is about 
to be submitted to the Neath Town Council: ‘ That 
47,0001. be paid to the Neath Water Company for the 
whule of their undertaking in Neath, Briton Ferry, and 
Skewen, subject toa satisfactory arrangement being come 
to with Mr. C. E. Thomas for the sale or leasing of the 
filter beds to the corporation.” 


Wrexham and Ellesmere Railway.—The first sod of this 
line was turned on Saturday. The line will be only 
13 miles in length, but it will be a link of some im- 

rtance as it will connect the Manchester, Sheffield, and 

incolnshire with the Cambrian system. 


The Sliding Scale.—A meeting of delegates from the 
Monmouthshire and South Wales steam coal collieries 
was held at Aberdare on Monday, in order to consider 
the propriety of terminating the present sliding scale 
system. It was decided to take a ballot of the miners 
upon the subject. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 11th inst., Sir Raylton Dixon and 
Co. launched from their C!eveland Dockyard, Middles- 
brough, a steel screw steamer, the Duke of York, of the 
partial awning deck type, which has been built to the 
order of Messrs. Robinson Brothers, of Whitby. Her 
principal dimensions are: Length over all, 332 ft. 9 in. ; 
beam, 41 ft.; depth moulded, 24 ft. She has a dea 
weight capacity of over 4500 tons, and will be fitted with 
engines by Messrs. Blair and Co., Limited, of Stockton, 
having cylinders 234 in., 39 in., and 64 in. by 42 in. 





Messrs. W. Simons and Co., Renfrew, launched on 
Thursday, the 9th inst., a sand pump screw hopper 
dredger to the order of the Russian Imperial Govern- 
ment. It has a capacity in its hopper to carry over 500 
tons of dredgings. The dredging apparatus consists of a 
powerful centrifugal pump and pipe to dredge to 35 ft. 
depth of water. It will be capable of loading the hopper 
with fully 500 tons of sand in an hour. Atthe bow and 
stern there are improved steam mooring winches, also 
steam on liances for handling the lower end of the suction 
pipe. e builders’ patent slewing gear is provided, and 
with it the suction pipes can be housed inboard when the 
vessel is steaming. e upper end of each pipe is fur- 
nished with a cushioning cylinder which allows a fore- 
and-aft movement of about 5 ft., and thereby minimises 
the risk of damage to the suction pipe and its connections 
when working in a seaway. Suitable towing gear is pro- 
vided. The engines are of the compound condensing 
type, and will develop about 450 indicated horse-power. 
The vessel is lighted throughout with electricity. This 
dredger, with one Messrs. Simons previously launched, is 
— for work at the new commercial port of Libau, 

ussia. 





Messrs. Blackwood and Gordon, Port-Glasgow, launched 
a steel paddle passenger steamer named Elvira to the 
order of Messrs. The Algeciras (Gibraltar) Railway 
Company, Limited, London, for the ferry service between 





Algeciras and Gibraltar. Her dimensions are: Length 
over all, 122 ft. ; breadth, 18 ft. 6 in. ; depth moulded, 
8 ft. 1 in., with engines of the diagonal two-cylinder 
compound surface-condensing type. The diameter of 
cylinders is 20 in. and 34 in. respectively by 36 in. stroke. 
Steam is supplied by a multitubular boiler designed for a 
working pressure of 110 lb. per square inch 





The s.s. Venus, built by Messrs. Wm. Gray and Co., 
Limited, for Captain H. Schmidt, of Flensburg, has just 
had her trial in Hartlepool Bay. Her length is 239 ft.; 
breadth, 34 ft.; depth, 16 ft. 9} in. Her engines are of 
the triple-expansion type, and were built at the Central 
Marine Engine Works of Wm. Gray and Co., Limited. 
The cylinders are 1 in., 26 in., and 44 in. in diameter, 
with a piston stroke of 33 in., and there is one large steel 
boiler working at a pressure of 160 1b. per square inch. 
The vessel attained a speed of 104 knots. 





Messrs. Scott and Co., Greenock, launched on Mon- 
day, the 13th inst., a steel screw steamer named the 
Ulysses for the Ocean Steamship Company, Liverpool. 
Dimensions: Length, 354 ft. ; breadth, 464 ft. ; depth 
moulded, 30 ft.; and of 3600 tons. The builders will 
supply triple-expansion engin: s of 2000 horse-power, the 
cylinders 23 in., 38 in., and 62in in diameter respectively, 
with a 44 ft. piston stroke. She will have one boiler 
only, circular and double-ended, 17 ft. 3 in. in diameter 
by 18 ft. 6 in. in length, with a working pressure of 
160 lb. The Ulysses is the first of four steamers being 
built by Messrs. Scott and Co. f>r this company. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on Monday, the 13th inst., a steel screw steam- 
ship of the following dimensions: 385 ft. by 45 ft. by 
31 ft. moulded, and of about 4300 tons gross measure- 
ment. She has been built to the order of the Austrian 
Lloyd’s Steam Navigation Company, Trieste, for their 
Indo-China trade, and is named the Maria Valerie. The 
main engines and boilers will be fitted by Messrs. Denny 
and Co. The engines are on the triple-expansion prin- 
ciple, with three cylinders, at a working pressure of 
160 lb. per square irch. 





Two new gunboats H.M.SS. Circe and Hebe were 
‘floated cut” from No. 1 dock at Sheerness Yard on Tues- 
day, the 14th inst. Designed by Mr. W. H. White, C.B. 
Director of Naval Construction, these vessels were laid 
down in January, 1890, and the great length of time 
occupied in their construction is accounted for by the 
delay in settling the type and power of their machinery, 
the Admiralty waiting until some of their earlier sister 
ships had been tested before coming to a decision. In 
the end it was decided to fit them with engines of 3500 
horse-power, or 1000 horse-power less than was at first 
contemplated. The principal dimensions of the Circe 
and Hebe, which are sister ships, are as follows: Length 
between perpendiculars, 230 ft. ; breadth, 27 ft.; mean 
load draught, 8 ft. 9 in. ; weight of hull, 380 tons; dis- 
placement at load draught, 810 tors. The Circe, whose 
machinery is being made by Messrs. J. Penn and Sons, 
will be ready for the pennant at the close of the pre- 
sent financial year, while the Hebe will not be out of hand 
until the lutter part of 1893, as her machinery, which is 
being made at Sheerness Dockyard, will not be ready for 
her for a few months. Both vessels are to attain a speed 
of 19 25 knots under forced draught and 17.75 knots under 
natural draught. Their armament will consiat of two 
4.7-in. quick-firing guns (ore on the forecastle and one on 
the upper deck aft), four 3-pounder quick-firing guns (two 
under the forecastle and two amidships), and fre tubes 
for discharging Whitehead torpedoes. 





New Contract.—The Phenix Foundry Company, 
Derby, has received instructions from Sir A. M. Rendel 
to proceed with a heavy contract for bridgework for 
Indian State Railways. The Phoenix Works have also 
secured a contract from the Halifax Town Council for a 
new market, a heavy ornamental structure of cast iron, to 
be erected from the designs of Messrs. Leeming and 
Leeming. 





Tue Fatr or Private Bitts.—As there are several 
private Bills—e.g., the Baker-street and Waterloo and 
Great Northern and City Electric Railway Bills—which 
have passed the House of Commons, but have little chance 
of getting through the Upper House before the dissolu- 
tion, it is important to note that in the course of his state- 
ment to the House of Commons on Monday, Mr. Balfour 
said that as it was usual when the cession was cut short 
by a dissolution to pass a Bill to prevent Private Bills or 
their promoters from suffering pecuniary loss or greater 
loss of time than was inevitable, the Government would 
introduce a Bill to enable those who were promoting 
private Bills to resume the procedure on those Bills next 
session without repayment of fees, ard at the stage at 
which they were left during the present session. But it 
may be observed that as the probability is that the year 
being nowso far advanced the first sitting of the new Par- 
liament will be very brief, these measures will eventually 
be postponed until next year. In that case numerous new 
works and undertakings would, of course, be equally de- 
ferred, but themeasures having been as it were half passed 
they will reach their final —e sooner than if they were 
to be taken up de novo. The Private Bill Procedure Bill 
is once more abandoned by the Government, partly 
because of the very considerable opposition of the Scotch 
members, but mainly because there would not now be 
time in any case to carry through a measure which pro- 
poses to revolutionise the whole process of dealing with 
private Bills. 
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ENGINEERS IN THE NAVY. 

ENGINEERS are a long-suffering body ; that is one 
of the great defects in the engineering character. 
As a defect it, of course, only operates against 
themselves; their long sufferance is pleasant 
enough to many who profit by it. The problems 
with which engineers are engaged are of too en- 
grossing a kind for them to care much for brood- 
ing over their wrongs. Wrestling with the forces 
of nature expands and elevates the mind, render- 
ing distasteful the sordid details that are incidental 
to an assertion of one’s own individual rights and 
emoluments. No one is a more easy prey to the 
parasite and the horse-leech than the man of 
science. So much may be said of engineers in 
general, but of all the patient, much-enduring'class 
it has always seemed to us that the naval engineers 
stand first. On them chiefly depends the efficiency 
of our fleet, on which, in turn, the safety, honour, 
and welfare of the country is based. Yet naval 
engineers seem content to remain the humble, 
underpaid, unrepresented body that they now are. 

We have been prompted to these remarks by 
correspondence which has taken place both 
in this country and the United States on 
the position of naval engineers. We propose 
dealing with the American question in a later 
article. Here the naval engineers have been 
incited at last to make known their wrongs 
by recent steps taken by the Admiralty in re- 
arranging engine-room complements. We espe- 
cially call to the notice of our readers the letter of 
Mr. Harry Williams, a retired chief inspector of 
machinery, which appeared in the Times of the 
6th of this month. Some time ago a state- 
ment was made to the effect that engine-room com- 
plements were being reduced 50 per cent. The 
iniquity of this proceeding would be apparent were 
the statement true--and we do not say itis not 
substantially true in many cases—so a question 
was asked by Mr. Penn in the House = Commons. 
The First Lord of the Admiralty in repl said that 
the statement was ‘‘ wholly untrue,” poe that ‘‘A 
recent investigation of the sine Mi ert of this 
branch of the service has resulted in a net reduc- 
tion, over the whole fleet, of 4 per cent., but that 
this reduction has been generally confined to the 
older ships, there being an increase in the comple- 
ments of the modern ships.” In making this reply 


receiving | Lord George Hamilton no doubt used the words put 


into his mouth; and we, knowing how misleading 
"| replies i in the House often are, determined to make 
inquiries on our own account. The investigation 
we knew would be far more difficult than might be 
supposed, for the mouths of those most interested 
are closed by an official regulation. We have, 
however, been able to gather some particulars 
which may be usefully studied by those who con- 
sider an efficient navy is a necessity to this country. 
We will take the Royal Sovereign first, as the ship 
now most prominently before the public. She 
would have had, under the old regulations, one 
chief engineer, five assistant engineers, eighteen 
engine-room artificers, two chief stokers, seventeen 
first-class leading stokers, five second-class leading 
stokers, and 102 stokers and second-class stokers. 
Under the new regulations the number of engineer 
officers will be the same, but the comparison is 
favourable here to the new dispensation, as the 
Royal Sovereign is a flagship, otherwise there 
would be one less engineer officer. The chief 
engine-room artificers are to remain the same in 
number—namely, three—but the engine-room 
artificers of the ordinary class will be reduced 
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three short, and that is made up by the addition 
of three leading stokers. So much for the Royal 





Sovereign, the premier ship of the British Navy ; 





but if we turn to other vessels of which we have 
been able to obtain information we find the same 
process of degradation of the engineering personnel 
In operation. The Vulcan and the Marathon, for 
instance, are two vessels with which there have 
been troubles in the engine department, and one 
would think, therefore, that additional care should 
be taken. In each of these ships, however, the 
engineer officers are to be reduced one in number, 
whilst the former ship loses four artificers, and the 
Marathon three. The Bellona loses one engineer 
officer and one artificer, the Aurora four artificers ; 
the Edgar one officer andthree artificers ; the Holus, 
the Thames, the Sirius, and the Archer, one officer 
and two artificers each ; the Phcebe, two officers, and 
one artificer, and so on through the list, the losses in 
the higher grades of the pee being made up 
by additional stokers. We have made an analysis 
of seventeen typical ships of the Royal Navy which 
we have me a and ee we now give. It will be 
seen that the average reduction of the whole com- 
plements is nearly 4 per cent., and in this way the 
misleading reply of the First Lord of the Admiralty 
to Mr. Penn’s question is accounted for. The plan 
of simply counting heads is hardly one which a 











recommend itself to the impartial critic. Quality 
as well as quantity should be considered. 
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To ‘say that there have been reductions in a 
branch of the service does not necessarily condemn 
the step, but the engine-room complements have 
been notoriously weak, and to reduce them still 
further is a most dangerous proceeding. In order 
that this may be more widely appreciated it is well 
to state that an engine-room artificer is a man who 
has served his time in private trade, and is a trained 
mechanic. The stokers, on the other hand, are 
recruited from any class; they pac, | have been 
agricultural labourers, fishermen, railway porters, 
anything in fact ; and as a rule have no knowledge 
of mechanics when they enter the service. It is 
true that some time ago a good many mechanics 
entered as stokers, through slackness of work in 
the engineering trades, and on this account in the 
1869 the rating of stoker-mechanic was given. 

ery few mechanics have entered since that date, 
but in order to encourage stokers to improve 
themselves the rating has been given to many 
who have not received a proper mechanical train- 
ing. The engineers of the Navy have shown 
a very laudable desire to encourage this class and 
have given all assistance possible to enable them to 
get the necessary manual skill to qualify for the 
rating, which carries with it an extra three-pence a 
day. The qualification required chiefly consists in 
being able to roughly fit a pues of square iron into 
a square hole; a.degree of manipulative skill that 
certainly does not entitle a man to be considered a 
mechanic. It must be remembered too—and this 
is a point generally overlooked—that the comple- 
ment of engine-room artificers in every ship con- 
sists of various trades ; fitters, boilermakers, smiths, 
coppersmiths, &c. Filing up square iron to fit a 
square hole is not training for all these trades, 

We believe in holding out hope of promotion 
to all persons in State employment, and we 
believe that it is fair to recruit for higher branches 
of the service from below; that a man who has well 
and faithfully done his duty for a given time in a 
subordinate position, and has qualified himself for 
higher duties, should not have one from outside put 
over hishead. Thatis both policy and justice ; but 
the essence of this contention is that the man should 
suitably qualify himself. Now we hold that it is 
all but impossible for a man to become a mechanic 
on board a man-of-war. He may learn a great deal 
about engines, he may even master the chief 
element of mechanical training, to file a flat, 
although his opportunities in that direction are 
not very numerous. If a stoker were a mechanic 
when he joined, well and good. The inferior rating 
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should not debar him from promotion to the higher 
position ; but an extremely small proportion of the 
present stokers in the Navy have served their time 
in engineering shops. We know that ‘‘ handy- 
men” often deserve that their appellation should 
be literally translated, and indeed are sometimes 
superior in all-round qualifications to the regular 
‘*tradesman,” as the latter is apt to be somewhat 
narrow in his attainments. Such men have 
generally been mechanics’ labourers who, in small 
establishments have had the opportunity of using 
tools. Such men are, however, rare, and to exist 
they must have been to the manner born, and 
developed in the workshop. There is no oppor- 
tunity for their production on board ship. The 
handy-man who is a good mechanic is, however, a 
rara avis. The number is not sufficiently large to 
make it desirable to legislate for them. 

We have made this reference to the handy-man 
because it may be said that in advocating the more 
extended employment of the engine-room artificer 
we have been narrowing the field of recruiting by 
an arbitrary limit. If all handy-men were as good 
as the best—that is to say if the class of good 
mechanics who had not received the orthodox 
training were a numerous one—it would not be 
desirable to make a distinction in favour of those 
who have served their time. Unfortunately this is 
not the case, and by opening the door to a few 
good men a large number of very inferior ones 
might be admitted, for we know how difficult it is 
to draw the official line in this respect. Unfortu- 
nately a complication here arises with which it is 
difficult to deal. In recruiting for engine-room 
artificers the Admiralty has to reckon with the 
trades unions. Now we hold most strongly that 
no outside union influence should ever be allowed 
to intrude itself within the Navy, and the 
authorities would have our entire sympathy in an 
endeavour to crush an effort in this direction. 
The efficiency of the Navy is of too imperial a 
nature to be allowed to be dealt with by an irre- 
sponsible body—representative, at best, of only a 
small section of the community—such as the 
council of a trades union. But the Admiralty 
must deal with matters, outside their sphere, as 
they find them. If the only class from which the 
engine-room artificers can be properly recruited is 
banded together in a trades union, the Admiralty 
must offer sufficient inducement to the men to 
break loose from that union. It is said the word 
has been passed that no more men are to enter from 
the trades as artificers. Whether this be true or 
not it is evident that the action of individual 
members of a union cannot be controlled by the 
council, and if inducements enough are offered 
there will be plenty of good men coming forward. 
It is not in this matter as in the private trade, for 
in the Navy there can be no difficulty in protecting 
those who refuse to obey the mandates of their 
union from the unpleasant consequences which 
sometimes follow on shore. In this respect their 
lordships at Whitehall are immensely better off than 
other employers of engineering labour. It has 
been suggested that the Navy might train its own 
artificers, as it does its engineers, but this would be 
very difficult, perhaps impossible ; besides which 
there is the whole body of mechanics of the country 
to recruit from if their lordships please. 

We have so far dealt chiefly with the engine-room 
artificers, and this excellent body of men have un- 
doubtedly a grievance in the course now being 
adopted ; but the burden falls chiefly on the engi- 
neers. It is the chief engineer who is responsible 
for mishaps and defects ; it is he and his assistants 
who have to undergo the anxiety and worry of 
working with unsuitable agents. Say, there isa job 
of fitting or smithing to be done. The promoted 
stoker, or ‘‘three-penny man,” thinks he can do 
it ; at any rate he has to try. What is the result? 
When that part of the mechanism is put to test 
it fails, and its failure entatls that of several 
other dependent parts of the machinery, and 
probably a delay of the ship. This rouses the 
wrath of the captain, who has no knowledge of 
detail, and can only judge by results. He concludes 
that the whole engineering department is in a dis- 
graceful stateof inefticiency ; otherwise, ‘‘why should 
so many things go wrong all at once ?” When ashore 
he sees the admiral superintendent, and ‘‘ wishes to 

oodness that the Admiralty would send them some 
Sicent engineers. Why can’t they get some of those 
fellows who run the Majestic and Teutonic? They 


Whitehall, and the other admirals tell the First 
Lord. Meanwhile the chief engineer eats his heart 
in silence-—for he has no high-placed friends to 
listen to his woes—and curses the day he joined a 
service in which he gets so many of the kicks and 
so few of the halfpence. That which we have 
written is no fancy sketch. It is a fair representa- 
tion of what is constantly happening, and it is a 
deplorable matter for the naval service. If such 
things occur in times of peace, and under the very 
mild stress of the naval manceuvres, what would 
happen in time of war ? 

xecutive naval officers control the administra- 
tion of the Navy, in so far as they are the advisers 
of the First Lord. They have four Naval Lords 
on the Board of Admiralty, they fill the leading 
positions in the dockyards, they are well repre- 
sented in Parliament ; they are, in fact, the govern- 
ing class. We hear much at times about their 
devotion to the service, and to the welfare of 
the country; but we sometimes doubt whether 
this does not mean devotion to the interests 
of their own class. It cannot be to the interest of 
the Navy that so important a branch as the engineer 
officers should remain in their present unsatisfactory 
state. The first Naval Lord at present is Admiral 
Sir Anthony Hiley Hoskins. He is the chief naval 
adviser to the First Lord. We have the advantage 
of knowing Sir Anthony Hoskins’ views on the 
engineering branch of the Royal Navy, for they are 
embodied in an official document printed by order 
of the House of Commons. In the year 1888 there 
was held, by a Select Committee, an inquiry for 
examining into the Navy Estimates. The First 
Lord of the Admiralty, Lord George Hamilton, 
was a member of this Committee, and among 
other witnesses Sir Anthony Hoskins, who was 
then Second Naval Lord, was called. His evidence 
was voluminous, but we need only deal with a 
a small part of it here. It is, however, sufticient. 
After giving evidenca at some length the Second 
Naval Lord was taken in hand by Sir Edward 
Reed, who was a member of the Committee, and 
to whom the thanks of the country are due for 
bringing forward this matter of the dearth f engi- 
neers. It may be explained that Sir Anthony Hos- 
kins was responsible, as Second Naval Lord, for the 
manning of the fleet, for the appointments of 
executive officers below the rank of commanders, 
and for the appointments of engineer officers, and 
for engine-room artificers. Sir Edward Reed, 
after some other questions, asked : 


** Do you not think that a system which has resulted 
in burdening the country with this enormous array of 
high officers, officers of considerable rank, namely, 1273 
admirals, captains, and con:manders, needs thorough 
reconsideration with a view to the requirements of a steam 
navy such as alone we now have ?” 

‘** T rather think it is a price that you pay for the steam 
navy in order to have younger and more efficient officers 
= pen vessels which require so much nerve and 
skill. 

‘* Under the engineer officers who have to work the 
whole of the steam machinery of the fleet there are no 
warrant officers ?” 

“ No.” 

‘* The warrant officer occupies a position superior to any 
of those persons employed under the engineers’ staff in 
the Navy ; is not that so?” 

Ss, 


‘* Therefore if I draw a line separating the engineer 
officers from the people employed under them, I have to 
put, I find, roughly speaking, about 700 engineers above 
the line, and over 8000 artificers and stokers below the 
line. You said just now that there were about 19,000 
seamen proper, did you not ?” 


** Above these are warrant officers, chief gunners, 
senior mates, chief officers, staff commanders and navi- 
gating lieutenants, staff captains, sub-lieutenants, lieu- 
tenants, commanders, captains, commodores, and ad- 
mirals, and I find that the aggregate of them is 2500. In 
the days of a steam navy, in which all, or nearly all, the 
operations (all of them in some ships and nearly all in 
other ships) are performed by steam, do you think that 
2500 officers of the executive class is not a very large 
number as compared with 650 engineers?” 


We do not continue the quotations—which, we 
should state are not continuous—as Sir Edward 
Reed failed to get a reply to his question at that 
time. The witness said, however, when Sir Edward 
again pressed him, that he thought 672 engineer 
officers a sufficientnumber. Later on, Sir Anthony 
Hoskins stated that ‘‘the engineer officer has the 
comparatively simple duties, in many respects, of 
driving an engine.” Still later Sir Edward Reed 
said: ‘‘ You reduced the engineers’ duties in such 
a steamship as that to the mere driving of the 


_‘‘T said that because I think there isa very exaggerated 

view generally in the mind of the public as to the import- 

ance of these duties. The multiplicity of the engines, 

and the duties connected with them, impress the public 
mind very much when they go on board one of these 
vessels. But each engine is a very simple thing in itself 
generally ; and, in fact, I have seen on board a P. and O. 

steamer a Lascar bring a bottle of oil and lubricate some 
machinery on deck, and start a lever, and hoist the cargo 
out himself; and he was driving an engine.” 

The driving of engines is asimple matter enough. 

‘**To take a bottle of oil and lubricate some ma- 

chinery ;” ‘‘To start a lever” requires small skill 
and less knowledge; but do an engineer’s duties 
begin and end there? In old days ships were pro- 

pelled by the wind, and to manceuvre them only 
required the turning of a wheel and the hauling on 
certain ropes. That sounds simple enough, and 
yet the seamen of the old sailing days had to be 
highly trained men, able not only to haul on a 
rope, but to knot and splice, to repair rigging, 

bend sails, and in fact to replace the whole of 
the propelling machinery of the ship. There 
was a boatswain as well as a quartermaster, a 
carpenter, a sailmaker, and a gunner; but in 
addition to this the executive officers were ac- 
quamted with seamanship and understood these 
matters themselves. Sir Anthony Hoskins says 
that for a steam navy more efficient officers are 
required, and in that we concur ; butit is a strange 
commentary of Sir Anthony’s to compare ofticers, 
who have to do exclusively with the steam depart- 
ment, to a Lascar with a bottle of oil. This higher 
efficiency should take the form of a thorough know- 
ledge of the steam mechanism; and, just by so 
much that a steam engine is more complicated than 
a sail, should the engineer officer of to-day excel 
the commander and boatswain of old. To get such 
men we must look high. In civil] life the engineer 
occupies a position equal toany. It is now overa 
hundred years since the engineers of the army 
ceased to be civilians and were given military rank. 
No one thinks of drawing a distinction between a 
colonel of engineers and a colonel of a line regiment, 
and no one now expresses a doubt that the army 
has gained in this respect. We have now a steam 
fleet ; an engineers’ fleet. Sir Anthony Hoskins 
said in 1888, ‘‘Steam engines is what they are 
intrusted with,” meaning the engineering staff; but 
that is not quite allthetruth. The engineering staff 
is intrusted with all machinery—torpedo, electric, 
hydraulic—water-tight doors, valves, double bot- 
toms, guns, and gun mountings; in fact, the 
whole fabric from stem tostern. Yet Sir Anthony 
Hoskins, in 1888, could not say that any engineer 
officer ever attended a meeting of the Board of 
Admiralty, nor could he recall an instance in which 
an engineer officer had been even called in to be con- 
sulted. The Controller is an executive officer, and 
may have no more knowledge of machinery than a 
*bus driver ; at least, he can have but an amateur’s 
smattering. Yet he is responsible for the biggest 
engineering fact of all time. 

‘*But there is the Engineer-in-Chief.” Yes, 
there is the Engineer-in-Chief. He is at White- 
hall, and even has there a room all to himself. 
He may or may not be a naval officer; for 
our own part we think it better he should be 
simply a civil servant ; but in any case he is sub- 
ordinate to the Controller—subordinate not only 
in name, but most practically so, as a matter of 
fact. 

We have said all we had intended to say 
just now, although we have but touched the 
fringe of this important national question ; but 
since the above was written the Naval Esti- 
mates have come on in the House of Commons, 
and some remarks very pertinent to the present 
subject were made during the discussion. On the 
vote for the Admiralty Office coming before the 
Committee, Captain Price complained that the 
steam branch of the engineer service was not 
represented at the Board of Admiralty. He sug- 
gested that the Engineer-in-Chief should have a 
seat on the Board. Admiral Field opposed this, 
as the Engineer-in-Chief was in his proper place 
and available for consultation. Lord George 
Hamilton enlarged more fully on this in his reply. 
He said : 

With regard to what had fallen from the hon. member 
for Devonport, he protested against certain doctrines laid 
dewn by him. The hon. member seemed to think that 
the constitution of the Admiralty was based on the prin- 
ciple of proportional representation, and that ~~ parti- 
cular branch of the service should be represented on the 
Board according to the members of that branch. He pro- 








never break down!” The admiral superintendent 
repeats this to his friends, the other admirals at 


engines?” To which Sir Anthony Hoskins replied : 


tested against this view. The interests of all branches of 
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the Navy were the same—namely, the efficiency of the 
national service as a whole, and it was wrong in prin- 
ciple and unworkable in practice that the interests of any 
one branch should be regarded more than those of another. 
Under the various heads of the Admiralty every branch 
of the service was, he contended, properly and adequately 
represented. It had been suggested * the hon. member, 
for instance, that the Engineer-in-Chief of the Navy 
should be on the Board, but he fully shared the view of 
the great majority of those competent to judge in the 
matter that it would be most unwise thus to place a tech- 
dical adviser, however able he might be, in a position of 
the highest executive authority, in which possibly he 
might be called upon to judge of his own — and pro- 

sals. The present system had worked well, and mainly 
steam the administration had been carried out for one 
= and one alone—the efficiency of the service as a 
whole. 


We agree with the First Lord in his principles, 
but not with his facts. It is ‘‘ wrong in principle 
that the interests of any one branch should be 
regarded more than those of another ;” but every 
branch of the service is not properly and ade- 
quately represented. The engineering brauch 
should be paramount in the domain of matériel, for 
a warship is nothing more than a vast complex 
engine ; but there is no engineer on the Board of 
Admiralty. The Engineer-in-Chief, as we now 
know that official, should not be on the Board ; 
and in saying this we do not, of course, speak 
personally of an individual, but generally of the 
office. One who is responsible for so much detail 
should not, as Lord George says, be a person of 
highest executive authority, called upon to judge 
of his own plans and proposals. But the recognition 
that he should be judged acknowledges that there 
should be those ‘‘ of highest executive authority” 
capable of judging. The whole matériel of the 
Navy should not be at the mercy of a subordinate 
and unrepresented class, such as the engineers at 
present are, but should not be. It is objected 
that the naval engineers, as a class, are not men 
who would fit a high executive position. Even if 
we grant this to be true, which we do not, the 
fault would rest with those who have made the 
engineering branch so unattractive that many 
men of high ability have avoided it. ‘‘ The meétier 
of the engineer should be science, not administra- 
tion,” it has been said. It might as well be 


claimed that the métier of the executive 
officer should be military, and not adminis- 
trative. There is nothing in an _ engineer- 


ing training inimical to the development of 
administrative qualities ; indeed, the reverse is 
the case, as is proved every day by the able busi- 
ness manner in which engineers of all classes con- 
duct important affairs in civil life. No one, we 
suppose, would say that either of the Stephensons, 
or Lord Armstrong, or Mr. Webb at Crewe—to 
take only one or two names out of the many hun- 
dreds that might be selected—would compare to 
disadvantage with the average admiral as an 
administrator. If the naval engineers have no 
talent for administration it is because their natural 
powers have been stunted by the treatment meted 
out tothem. If there are no men in the engineer- 
ing branch capable of filling an administrative 
position, such men must be got, or the country 
will feel the want of them if ever the fateful hour 
arrive. 

We have not now attempted to plead the cause 
of the few hundred engineer officers of the Navy : 
that has not been our object. What we have en- 
deavoured to show is that the Navy is essentially 
an engineering Navy, but that engineers have no 
voice in its minegement. Our next great naval 
war, if it ever comes, will be a gigantic engineering 
operation ; conducted mostly by amateurs! After 
the first crash of battle, when both sides are 
battered out of all semblance of fighting efficiency, 
the ships that can refit soonest will claim the 
vistory. So it was in the old time when hostile 
vessels would haul off to repair, and nearly 
every one could bear his part. Now each 
battle-ship has on board an engineering work- 
shop. That is as it should be, for each vessel 
should be made, as far as possible, independent of 
the dockyards. Looking at the matter from this 
os of view we are inclined to agree with Sir 

dward Reed that five non-engineering officers to 
one engineering officer is not a desirable proportion. 
But our Navy is not administered as a Navy for war, 
but asa Navy for peace. So long as ships and guns 


can be got through their trials--and even that is 
not insisted upon always—all iswell. Even the naval 
manceuvres are looked upon as simply a nuisance 
in some quarters. A great military organiser—we 








forget who—once said that a war would be a 
terrible thing for the army; it would so inter- 
fere with drill! That seems pretty much the idea 
upon which we run our Navy. Of late there has 
been some recognition of the anomaly of an engi- 
neering navy with so few engineers, and it has 
been proposed that executive officers should have 
instruction in engineering and be given charge of 
the engine department. But the proposal did not 
go far enough. The instruction was to be brief 
and partial; in fact, the ‘‘smattering” was to be 
made official. Every practical engineer can ap- 
preciate what that would mean. The obstinate 
would make blunders ; the more rational would be 
in the hands of their subordinates. But if it can 
be arranged that executive officers shall be trained 
as engineers, going through such a course as will 
make them competent, then we are all for the 
scheme. It matters not whether you call an engi- 
neer a lieutenant or a lieutenant an engineer, so 
long as you get the right man ; but to get the right 
man you must first offer him sufticient inducement, 
and then put him sternly through the mill. The 
‘*lieutenant-engineer” or ‘‘engineer-lieutenant” 
must forget something of his ornamental charac- 
teristics. He must wear at times a greasy jacket ; 
he must broaden his palm and flatten his finger 
tips before he had mastered his profession. But 
he need never forget that these things do nothing to 
destroy the long line of great and noble traditions 
that descend upon him as a naval officer. 





ROYAL SOCIETY CONVERSAZIONE. 

Ir is quite evident that the Council of the Royal 
Society believe that physical science has very little 
attraction for women. At the second conversazione 
of the season, last Wednesday evening, at which the 
lady friends of members were admitted, they pro- 
vided for the inspection of their fair guests a great 
deal that was interesting, but they carefully chose 
objects that make little demand on the intellect. 
There were the bones of mammoths recently found 
in an excavation near Endsleigh-street, the 
skeleton of a new theriodont reptile, photographs 
of ancient monuments in Central America, water- 
colour drawings of Greek temples, photographs of 
lake, mountain, and forest scenery in Grenada, in 
the West Indies, an example of the germination of 
a double cocoanut, believed by General Gordon to 
be the original forbidden fruit, objects and models 
from the Zimbabwe ruins in Mashonaland, photo- 
graphs from Guiana, pictures of stellar spectra, 
sketches of coral reefs, and many other objects 
that were interesting to look at, and on which it 
was easy to hang an after-dinner conversation. 
We do not suggest that there are not problems of 
the greatest difficulty and requiring the highest 
intellectual acuteness bound up with many of the 
objects we have noted, but such matters do not 
obtrude themselves at an evening gathering, and 
it is possible to gaze at the tusk of a mammoth 
without the same feeling of ignorance that comes 
over a person before a machine whose purpose and 
mechanism are unknown. The selection of the 
Council was justified by events, for the evening 
was very successful ; and since man is the chief 
study of mankind—and womankind—there was 
plenty to keep every one busy, quite apart from 
the exhibits. 

Of course physical science could not be entirely 
banished from the rooms of the Royal Society. 
There was a lantern exhibition of Professor C. V. 
Boys’ wonderful photographs of flying bullets, 
described by us in connection with the conver- 
sazione in May,* and also an exhibition of Professor 
Norman Lockyer’s recent celestial photographs. 
Telephonic communication was established with 
the Paris Opera, and the strains of ‘‘ Salambo” 
could be well heard. Upstairs Mr. W. Crookes 
explained a phenomenon which has often been 
shown lately without its true nature being under- 
stood. When an electric arc is formed by acurrent 
having an electromotive force of fifty to a hundred 
thousand volts, two flames stream out from the 
electrodes, burning steadily. They give the idea 
of combustion, but the electrodes are not consumed. 
The flame is totally different from the well-known 
electric brush, much more nearly resembling that 
of a taper. Hitherto no explanation, as far as we 
have heard, has been given of this phenomenon, but 
now Mr. Crookes has announced that there is an 
actual combination of the oxygen and nitrogen of 





* See page 562 ante, 








the atmosphere, with nitrous and nitric acids as its 
products. The idea of the atmosphere burning to 
nitric acid raises uncomfortable visions of what 
might happen to us if it once got lighted, and Mr. 
Crookes tells us that the only reason the earth has 
not long ago been deluged in a sea of nitric acid is 
that the igniting point of nitrogen is higher than 
the temperature produced by its combustion, and 
therefore the flame is not hot enough to set fire to 
the adjoining gas. Were it not for this the first 
lightning flash would probably have fired the air, 
and seriously interfered with the development of 
the world. 

Mr. Crookes also repeated some of Tesla’s experi- 
ments, adding others of his own of a like character, 
the frequency of alternation of the current varying 
from 100,000 to 1,000,000. Mr. James Wimshurst 
gave another proof of his fertility of invention 
by an entirely new demonstration. He had a 
number of metallised surfaces 9 ft. long, covered with 
copper, tin, brass, and other metals. At each end 
of such a surface he placed a Leyden jar ; some of 
the jars were coated with tin and others with brass. 
When the jars were charged from one of his large 
machines they threw out sparks over the coated 
surface, the colour depending onthe metal employed. 
With brass they were a vivid green, with tin a 
dazzling white. At first the sparks appeared at 
the edges of the jar, and as they gathered strength, 
radiated beyond them. Gradually they became 
like adders’ tongues darting in all directions, and 
beating themselves on the metal surface in a futile 
attempt to get away to earth. At length the 
tension rose until the electricity found itself able 
to fling itself over the eutire distance from jar to 
jar, and the magnificent spectacle of an 8-ft. spark 
was seen. Whether this was white or green or 
purple it was exceedingly striking and not likely 
to be forgotten. 

Electric sparks are certainly to the front just 
now. Mr. A. A. Campbell Swinton showed a 
number of photographs, produced by connecting 
the gpa plate to one terminal of a Wimshurst 
machine, and touching the face of the plate with 
the other terminal. The results are not only 
curious, but in many cases of extreme beauty. The 
positive and negative terminals produce distinctly 
different effects, but in the case of the Leyden jar 
oscillating discharges there are often superposed. 
Messrs. Drake and Gorham showed the well-known 
Cardew earthing device for use with the high-ten- 
sion electric distribution system, and alsoa Cardew 
leakage indicator for high-tension central stations. 
This consists of two gold leaf electrometers, to be 
connected respectively to the two mains. Either 
of these can be put to earth through a resistance of 
100,000 ohms, and the difference of deflection thus 
obtained is a rough measure of the insulation resist. 
ance of the mains. 

Mr. L. Pyke showed some exceedingly luminous 
vacuum tubes, formed by winding tubes of small 
diameter into helices. Tubes of the same diameter 
were connected in series, and the sets were con- 
nected to different terminals inacondenser. These 
tubes are intended for advertising purposes, and are 
to be operated by an induction coil connected to 
alternating current supply mains. An instrument 
for measuring the thermal expansion of very minute 
solid bodies up to high temperatures was exhibited 
= J. Joly. The object is placed in a little 
platinum oven heated by a current ; it is fixed in 
the field of a microscope, and a greatly enlarged 
image thrown ona screen. The image is further 
magnified by two micrometer microscopes, which 
serve to measure the expansion. A large number 
of instruments made in aluminium was shown by 
the Phcenix Engineering Company. 

It is not our province to attempt the description 
of the archzeological and natural history specimens. 
As we have said these were very numerous and in- 
teresting, and were fully appreciated by the Jarge 
company which responded to the invitation of Lord 
and Lady Kelvin. 





THE NAVY ESTIMATES. 

Tue shadow of the general election is upon us, 
and on Thursday of last week, the Navy Estimates 
were brought forward in the House of Commons, 
and galloped through, without a check from start 
to finish, at a rate which must have constituted a 
‘* record” performance. It is hardly to be expected 
that when members are going to their constituencies 
so shortly, they can “oes much thought for the 
discussion of so politically unimportant a matter as 
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the state of the Navy. Lord George Hamilton 
therefore got all he asked within the space of a 
couple of hours or so, without being very closely 
ressed by many troublesome questions ; although 
ajor Rasch meved that his salary should be re- 
duced by 1001. because the mud from Sheerness 
Dockyard killed the fish in the Thames estuary. 
This is a matter of some importance at the present 
time because fishermen have votes, but a promise 
that it should not occur again was sufficient to 
satisfy the hon. member ; and the vote was agreed 
to. Admiral Field urged the First Lord to give his 
early consideration to the important subject of the 
supply of men for the purposes of the fleet, and the 
First Lord said that the suggestion of his hon. and 
gallant friend was worthy of consideration ; where- 
upon the vote was agreed to. Mr. Knatchbull- 
ugessen and Captain Price touched more upon a 
question of the hour when they ventilated the 
‘great grievances unredressed” of dockyard em- 
ployés ; for dockyard employés also have votes 
and will shortly be called upon to exercise their 
suffrage in favour, or otherwise, of the hon. and 
the hon. and gallant, members. In this case no 
promise was made, but the vote (1,866,1001.) was 
agreed to. The next vote—for ships’ repairs and 
maintenance of dockyards, 1,615,5001.-—was agreed 
to practically without discussion, as was that 
following, 1,289,400/. for contract work. The 
1,398,700/. required for naval armaments was not 
to be obtained without Admiral Field expressing a 
hope that ‘‘ The class of guns which had burst on 
board the Cordelia had been withdrawn from the 
service at once and for ever;’’ and this the First 
Lord was able to say had been done; whereupon 
the vote was agreed to. The necessity for about 
half a million for ‘‘ works, buildings, and repairs” 
gave occasion for Dr. Tanner to complain that so 
little was done for Cork Harbour, whereupon Lord 
George Hamilton promised that ‘‘ The work should 
be pushed on as fast as possible ;’ and the vote 
was agreed to. Mr. Morton appeared to object to 
members of the Royal Household being allowed free 
me # between England and the Continent, but 
e did not press the matter, so the vote for mis- 
cellaneous services was agreed to. The vote for the 
Admiralty Office was notable from the objection Mr. 
Morton took to the Civil Lord ‘‘ going gallivanting 
about the country and making political speeches ;” 
but as he considerately said he ‘‘ would not divide 
the Committee on that occasion ; but he hoped the 
next Government would confine the Civil Lord 
more closely to his official duties,” the vote was 
agreed to. It is evident that Mr. Morton does not 
aspire to the office of. Civil Lord in ‘‘the next 
Government,” although, perhaps, it may be that he 
has no taste for ‘‘ gallivanting.” Under this vote 
a brief discussion took place on the position of 
naval engineers, which was the most serious note 
in the whole business; but this matter we deal 
with in another column. Half-pay and pensions 
(1,742,265/.) brought Admiral Field to the fore 
again with the grievances of petty officers in the 
matter of pension. Lord George Hamilton, in 
reply, said ‘‘ That if it was thought that by pressure 
just before a general election these so-called griev- 
ances would be remedied, he, for one, would not 
allow himself to be influenced by any such considera- 
tions.” There are very few pensioned petty officers 
on the Ealing register. A’small vote for Austra- 
lasian naval forces brought the whole business to a 
conclusion, and the Committee proceeded with 
unimpaired vigour to knock off the Civil Service 
Estimates. 





ECONOMY OF LABOUR ON AMERICAN 
RAILWAYS. 

A CONSIDERABLE number of bulletins have, dur- 
ing the last twelve months, been issued from the 
Census Offices, at Washington, giving statistics as 
to the extent of the employsnent of labour in 
working the railways of the United States. In 
the report last issued the figures are almost 
unique, inasmuch as they are more complete 
than any of a similar kind previously issued, and, 
for the most part, deal with each of the years 
from 1880 to 1889, thus enabling comparisons to be 
made of one year with another, over the whole of 
that period. No corresponding figures are at com- 
wren for the United Kingdom, which is a matter 
for regret, inasmuch as it would have been of 
interest to compare how the railways of the two 
countries compare in reference to the extent to 
which labour is employed in order to secure a given 





result. In the case of the United States, the 
census bulletins in question only furnish details as 
to the numbers employed, but it would have been 
more satisfactory if at the same time statistics had 
been published of the earnings paid to the different 
classes of workmen, or at least if the total amount 
paid in wages had been given for each State, or 
group of States, dealt with. We should thus have 
been enabled to estimate the cost at which the 
traffic carried, and the amount of revenue received 
therefrom, had been earned. As it is, this can 
only be calculated in reference to the numbers of 
employés, which is no doubt a sufficiently good, 
ore § perhaps on the whole the best test of the com- 
parative efficiency or otherwise of the labour em- 
loyed. 
g The information given in the bulletins referred 
to may be conveniently grouped under eight dif- 
ferent headings, corresponding to as many geo- 
graphical divisions of the country. These eight 
groups of States do not, indeed, exhaust the whole 
of the vast territory with which the census has to 
deal, but it is a sufliciently representative showing, 
including, as it does, not only the Eastern and 
Middle, but the Southern and Western States as 
well. The record shows very remarkable differ- 
ences in the numbers required to work a given 
mileage of line, in different parts of the country, 
the maximum being reached in the Middle States 
of Pennsylvania, New York, &c., and the mini- 
mum in the Pacific States of California, Oregon, 
and Nevada. This, however, is only another way 
of stating that the traffic in the former case is 
much more dense, and requires a great deal more 
handling than in the latter. The first Table that 
follows shows the extent of the differences in ques- 
tion. 
TaBLEe I.—Number of Employés per 100 Miles of Line 
Operated in 1880 and 1889. 


Group. 
. Illinois, Missouri, &c. .. 
. Kentucky, Tennessee, &c. 
. Virginias and Carolinas 
. Pennsylvania, New York, &c. 
. New England States .. oF 
. Ohio, Indiana, &c, % sad 
. California, Oregon, Nevada, &c, 
. Louisiana, Texas, &c. .. a 





It will be observed that there has generally been 
a considerable increase in the numbers required to 
work a given extent of line, as between 1880 and 


1889. In some cases, as in that of the New 
England States, and the States of New York and 
Pennsylvania, the increase is on a considerable scale, 
and is, in some cases, greater than the relative 
increase of traffic in the same period. The Inter- 
State Commerce Law came into operation in the 
interval, as well as regulations framed by a number 
of the principal States with a view to the more 
effectual control of railway traffic, and to this cause 
may, no doubt, be attributed a part of the increase. 
American lines, like our own, have had to make 
more effectual provision for safety to life and limb, 
and for giving facilities to traders and passengers. 
Notwithstanding this, the general result has tended 
to increase of economy of labour, as the following 
figures show : 
Tape IIl.—Amount of Traffic Carried for each Man 
Engaged in Conducting Transportation in 1880 and 
1889 in the United States. 





Tons Carried. Passengers Carried. 





1889. 
1095 
986 
837 
1891 
4029 
1116 
1834 
612 








VIII. 





This Table shows that as regards goods traflic, 
there are only three groups of States in which the 
work done has ‘diminished, relatively to the 
numbers employed, namely, Pennsylvania and 
New York, where it has fallen from 2515 to 2418 
tons; the New England States, where it has 
fallen from 1502 to 1380 tons ; and the States of 
Louisiania, &c., where it has fallen from 1111 to 
907 tons. In all the other groups of States the 
traffic has increased, and in some cases very largely 
per employé, and therefore presumably per unit 
paid as wages. It has been the same in reference 





to passenger traffic, all the groups except California, 
&c., showing a great increase under this head. In 
the New England States the numbers carried per 
employé have grown enormously. These are the 
true tests to apply. It matters little what the 
increase or decrease of employés may be relatively 
to the mileage, because there may easily be a large 
mileage with hardly any traffic at all. If the 
quantity of goods carried and the number of 
passengers transported are found to increase in 
reference to the numbers of employés and ex hy- 
pothesi, in reference to the amount paid for labour, 
it must be taken to indicate a very satisfactory 
condition of things. And such is really the case in 
the figures before us. The average tonnage of 
goods and minerals carried per employé, as between 
1880 and 1889, in these eight groups of States, 
appears to have increased about 14 per cent., while 
the number of passengers carried, in reference to 
the same standard, has increased by about 25 per 
cent. This is a large economy of labour and shows 
that in reference to railway transport, as in reference 
to industrial operations generally, the tendency in 
the United States is to reduce the wages bill, 
relatively to a given result. 

It will, however, be found that although the 
traffic carried has largely increased, the gross 
amount of revenue earned per employé has not 
advanced during the period under consideration, 
owing, of course, to the great reductions that have 
been made in rates, and the consequent greater 
amount of work requiring to be done to earn the 
same receipts. The gross earnings per mile of line 
and per employé were as under : 


TaBLe II].—Number of Operatives and Gross Earnings (in 
vo per Mile of Line in each of the Years 1880 and 





Year 1880. | Average 
___| Gross 
Earnings 


! 
Avemge | Year 1889. 
Gross Re 
Earnings | 


| 

per | gm. | Gross 

Employé. | | Earn- 
| ployés. | ings. 


| Gross 
Earn- 
ings. 


Em- 


per 
ployés. | Employé. 





dols. 
1408 
1147 

997 
1265 
1366 
1892 
1982 
1277 
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It will be noted that the gross earnings per em- 
ployé in the Southern States of Virginia and 
Carolina were only 997 dols., as compared with 
1982 dols. in the Pacific States, where a generally 
higher range of rates and charges prevails. The 
general decrease of gross earnings per mile over the 
period might give just cause for anxiety, were it not 
so generally known that working expenditure has 
also largely decreased during the same period, and 
that the railways are increasing their traffic largely 
all the time. 

The subdivision of the total numbers employed 
on the railways of the United States is the next 
matter to engage our attention. The census 
bulletins give separate returns of the numbers 
engaged in the maintenance of way and of the 
numbers occupied with the maintenance of equip- 
ment as under : 


TaBLeE 1LV.—Number of Employés per 100 Miles of Line 
Engaged in 


Maintenance of Way and) Maintenance of Equip- 
Structures. t. 























137 





These figures show, as would naturally be ex- 
pected, that the group with the greatest density of 
traffic, namely, Pennsylvania, New York, &c., has 
by far the largest number engaged in both descrip- 
tions of employment, having exactly three times 
the number in keeping up the way (platelayers, 
&c.) as the Pacific States, where the traffic is light, 
and more than five times the number in sa 
up equipment. In the more densely popula’ 


States, the numbers engaged under both heads have 
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increased largely between 1880 and 1889 ; but here, 
again, it will be well to apply the comparison to the 
amount of work done in the carrying of goods and 
passenger traffic, as shown in Table IT. 

Particulars are further given of the numbers of 
employés engaged in conducting transportation— 
drivers, stokers, guards, &c.--and the numbers 
occupied with general administration, as shown in 
the next and final statement : 


TaBLE V.—Number of Employés per 100 Miles of Line 
operated, engaged in Conducting Transportation and in 
General Administration. 





| j 
| Engaged in Conducting 
| Transpo.t. 


In General 
Administration. 





Group. 
1830. 1889. 1880, 1889. 

_ 140 139 16 17 
Il, 119 138 1l 12 
IIL. 112 143 8 14 
IV. 426 545 28 32 
7, 282 898 19 22 
VI. 226 229 17 20 
VIL. 100 105 27 20 
VIII. 87 117 14 19 


| \ 


As regards the first of these two sets of figures, 
it will be noticed that while the Middle States, of 
Illinois, &c., have been almost stationary, there 
has been a more or less large increase in every other 
group, which is simply another way of specify- 
ing that there has been a large increase in the 
number of trains worked and in the number of 
train-miles run. The showing, as a whole, is 
certainly one of which American railways, having 
regard to the undoubted increaze of efficiency that 
they have achieved during the above interval, have 
no need to be ashamed. 








BRITISH IRON TRADE ASSOCIATION. 

On Wednesday last the British Iron Trade Asso- 
ciation held a conference of the Iron, Steel, and 
Allied Trades at the Westminster Palace Hotel. 
Three papers were read and discussed. The first 
was from the President, Mr. W. 8S. Caine, and 
was on 

Tue Cuicaco EXHIBITION, 

from the point of view of the British iron and 
steel industries. The question, the author said, that 
the iron and steel industry of this country has to 
decide is, ‘‘ Shall we do anything at all? and if we 
do anything shall we or shall we not, do some- 
thing worthy of the commercial position of Great 
Britain?” Referring to the Centennial Exhibition 
of 1876, the author pointed out that the show 
made by this country was very poor in regard 
to metallurgical productions; but there was a 
large muster of Continental iron manufacturers, 
who at that time had not obtained much 
footing in the United States. Thus the Con- 
tinental manufacturers succeeded for the first time 
in bringing themselves into notice, and although 
the Exhibition did not assist England in maintain- 
ing her reputation in the face of the world, there 
could be little doubt that it did assist other nations 
in improving their competitive position as against 
England. One reason assigned for the apathy of 
this country was the feeling that trade with the 
United States was hopeless in consequence of the 
high tariff duties. During the five years that pre- 
ceded the Exhibition, 1871-75, our exports in iron 
and steel to the United States had fallen from 
836,000 tons to 101,000 tons, and on these 
figures it would seem as if there was little 
chance of ever again securing an important 
footing in the United States markets. Matters 
did not improve in the course of the next few years, 
and in 1878 our total exports of iron and steel to 
the United States fell to 47,000 tons. The ques- 
tion the author asked was whether it would have 
been better had British manufacturers put forth 
their full strength at the Exhibition, and proved 
their then immense superiority over other iron- 
producing countries? In the year following that 
in which our exports to the United States were 
represented by 47,000 tons, the total rose to 
562,000 tons, and in 1880 the total further rose to 
1,194,000 tons. These figures do not include tin- 
plates ; but including them in the years 1880 and 
1881, our exports to America represented a full 
third of our total exports of iron and steel. It 


may be said that matters are entirely changed 
since 1880, and there is no likelihood of our 
participating to any material extent in the 
fruits of the future demands of the United 





States, as their sources of production are in 
excess of their requirements ; and this the author 
says is a justifiable conclusion so far as pre- 
sent appearances go. Nevertheless the author 
anticipates that the present tariff may be sub- 
stantially modified so as to bring a fairer condition 
of competition between the two countries. Again, 
in 1878, the sources of the United States in the 
production of iron were largely in excess of 
the demand, and yet there followed two of the most 

rosperous years the iron trade of this country had 

nown, mainly in consequence of exports to 
America. Although the American demand has fallen 
off so much compared to furmer years, it is still an 
important item, and amounted in 1890 to a value of 
not less than 6,410,000/. The total imports of iron 
and steel into the United States during 1891 was 
more than 8 millions sterling. Such a trade, the 
author said, is worth making an effort to retain. 
At present (year 1891) we send 27.27 per cent. of 
the goods imported to the United States. Of 
European countries Germany comes next with 
9.98 per cent., France follows with 5.80 per cent., 
Belgium 3.09 per cent., and the Netherlands 2.66 
per cent. ; the total for European countries being 
54.36 per cent. 

It is not the United States demand only that the 
British manufacturer has to consider in determin- 
ing the question to exhibit or not to exhibit at 
Chicago. There are the Central and South Ameri- 
can countries to consider, China, Japan, and even 
our own dependencies. Taking South and Central 
America, the total value of our exports of iron, 
steel, hardware and cutlery, tools, and machinery 
in 1890 was over 8} millions sterling. The total 
value of imports of all kinds into those countries 
from the United States in the year ending June, 
1891, was less than 8 millions sterling. These 
markets will probably increase, and the author asks 
whether it is not worth while making every effort 
to retain them. With regard to China and Japan, 
the trade to those countries in iron and steel 
goods is yet. comparatively small. We import 
from China four or five millions’ worth of goods 
yearly, and we export thither goods of the value 
of about 64 millions sterling yearly, the greater 
pert being manufactures of cotton. Our imports 
from Japan amount to about a million, while our 
exports of late have varied between three and four 
millions, again mainly as cotton goods. The United 
States have, of late, considerably increased their 
exports to both countries, and will look to the Ex- 
hibition to help them in this matter. In conclud- 
ing his paper the President said that the British 
makers could eclipse all other countries in the dis- 
play they could make of manufactured iron and 
steel if they were so minded to do, and he reminded 
them that it was not the United States alone that 
they had to consider, but customers from all parts 
of the world. The Commission had been able to 
offer far more advantageous terms to exhibitors in 
consequence of the increase of the sum voted for 
the purpose, so that space was now free. The cost 
of transport would be low, as both the shipping 
companies and the American railways were offer- 
ing special inducements in this respect. 

A short discussion followed the reading of the 
paper, in which Sir Philip Owen was the first 
speaker. He pointed out the manner in which 
English manufacturers had lost ground with foreign 
countries by an insufficient representation at the 
Philadelphia Exhibition. Foreign buyers judge by 
what they see and will not take for granted that 
which is not shown them. If they see exhibited by 
one firm, or one country, a fine display of manufac- 
tured goods, they know they can get them there, 
and if the display is American, British manufac- 
turers might be sure that when the American trader 
got a footing anywhere he would sit down and stay. 
Mr. McCormick, the commissioner to this country 
from the Chicago Exhibition, said that Mr. Caine’s 
paper was so exhaustive that he could not add much 
to it. The British manufacturer held back because 
of the McKinley tariff, but this was only a bugbear at 
which there was no need to be frightened, as it had 
not interfered with the general stream of trade to 
any great extent. Mention had been made of the 
South American trade, and he warned the meeting 
that the United States intended to have a large 
share of that. Already a beginning had been 
made. Befure the reciprocity treaty between the 
United States and Brazil there had been only two 
steamers a month; but now they had fourteen a 
month, and the business was still limited by a 





difficulty in getting tonnage. The speaker also 








referred to the influence that the Nicaragua Canal 
would have in shortening the distance between the 
Atlantic and Pacific, and the manner in which this 
would improve the opportunities of the manufac- 
turers of the Eastern States to compete in China 
and Japan markets. When the canal was open 
Shanghai would be 300 miles nearer New York 
than Liverpool. 

Mr. Carnegie dwelt on the importance of the 
trade between England and the United States. It 
would surprise many Englishmen to hear that the 
McKinley Bill had absolutely reduced the tariff on 
iron and steel as a whole, although there were 
some articles on which the duties had been in- 
creased, of which cutlery was one. He had found 
in his experience that no country could make 
everything, and in spite of obstacles there was 
sure to be an outlet for those things that any 
people were more especially adapted by circum- 
stances for manufacturing. Dr. Ball said he was 
a member of the committee that had been ap- 
pointed to collect specimens of iron and steel manu- 
facture for a collective exhibit. He had been in 
South Wales, and had found great difficulty on 
account of the objection taken to the McKinley 
tariff, and he found it hard to make people believe 
that this had affected the duties very little, except 
in the case of tin-plates. 

After a few observations of a general nature 
from Mr. Thwaite, the discussion closed. 


PropvuctTIoN AND Exports oF IRON AND STEEL. 


The second paper read was a contribution of 
Mr. William Jacks, of Glasgow, ‘‘On the Com- 
parative Progress of the Iron and Steel Industries 
of different Countries in reference to Production 
and Exports, and the Lessons to be learned there- 
from.” As may be gathered from the title, the 
paper took in a wide scope and covered a good deal 
of ground. The author said that when it appeared 
that in Great Britain industry in some branches 
had not even been stationary, but had more or 
less declined, whilst other countries—formerly our 
customers, and now our rivals and competitors— 
had advanced their production and exports, grave 
apprehensions were justified. 

Comparing the exports of Germany for 1890 and 
1891, it appeared that there was an increase in the 
latter year of 21 percent., whilst Britain had fallen 
off to the extent of 19 per cent., Belgium at the 
same time having receded to the extent of 20; per 
cent. Between 1890 and 1892 there had beena 
very large reduction in prices all along the line. 
Germany had the command cf very cheap ores, 
those of LuxemSourg and Lorraine averaging less 
than 3s. per ton at the mines. On the other hand, 
the coke rates were higher than those prevailing 
generally in this country. Germany had also the 
command of much cheaper labour than England, 
and the ironmasters of that country had, of late 
yearr, greatly improved the efficiency of their plant. 

The author next stated that in 1870 Great 
Britain produced 58 a cent. of the total quantity 
of pig iron made in the five chief ironmaking coun- 
tries of the would. In 1890 Britain’s proportion 
of the same total was only 32 per cent. ithin 
the same interval our relative production of finished 
iron had fallen from 43 per cent. to 26 per cent., 
and of Bessemer steel from 45 to 23 percent. of the 
totals of the same five countries. The United 
States had chiefly displaced British iron and steel 
during this interval, having advanced their propor- 
tion of the same totals from 16 to 37 per cent. for 
pig iron, 22 to 37 per cent. for finished iron, and 
from 9 to 50 per cent. for Bessemer steel. Ger- 
many had in the same interval increased her pro- 
portion of the same total from 11 to 19 per cent. in 
the case of pig iron, and from 15 to 20 per cent. in 
the case of finished iron. The decline in British 
production and exports appeared to be mainly due 
to the falling off in the demand from the United 
States. It was, however, the competition of Ger- 
many that appeared to threaten the greatest 
danger. In 1891 the total exports of finished iron 
and steel from that country to our own amounted 
to over 98,000 tons, whereas our exports to Ger- 
many, excluding pig iron, were only about 55,000 
tons. Belgium also took much less finished iron 
and steel from Great Britain than was exported to 
this country. In seeking for the explanations of 
the facts stated, Mr. Jacks referred to the number 
and severity of the strikes in our iron and steel 
industries, and in the industrics affecting them, as 
having had a serious effect during the last few years. 





One of the most necessary things, the author stated, 
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was to improve the relationship of employers and| The meter action is a continuous or constant-| matter of solidifying. As far as we have seen, 
employed, and he suggested that strenuous efforts | torque motor, which is substantially an Ampére’s| there is no provision for automatically stopping 
should be made to establish conciliation and | rotating cylinder which covers one vertical pole of | the current should the armature be prevented from 
arbitration boards, with statutory power to.enforce|a magnet. Thecopper cylinder or drum (Ampére’s | revolving. 
their decisions, and the increased adoption of the | rotating cylinder), which forms the moving armature 
system of profit sharing. He also referred to|of the motor organ in the Teague meter, is a thin 
royalties as being much more adverse to the iron | copper drum 2} in. long and 1,5; in. in diameter ; 
trade of this country than in Continental countries. | this cylinder being open at the bottom and closed 
The royalties on a ton of pig iron in this country |at the top. From the middle of the closed top a = Cotumpian EXxHIBItion. , 
were nine times as great as in Germany, and on a| stout copper stem comes downwards inside the Visitors at the Paris Exposition of 1889 will well 
ton of ship-plates nearly six times as much. An-|cylinder, this stem terminating in a female centre remember tke arrangement of overhead cranes 
other cause of the decline of our iron trade Mr.|of agate. Upwards from the closed top a steel fitted with seats, in that manner affording an ex- 
Jacks thought to be the want of adaptability on|shaft rises, this shaft working in an agate |Céellent method of enabling a person to see the 
the part of the British manufacturers to meet the| bearing and having a worm cut upon it. general arrangement of the exhibits in Machinery 
exact needs of their customers. Mr. Jacks further|This copper drum is set for rotation over and | Hall, and efter that they cculd look up details at 
referred to the necessity of our diplomatists at | around a magnet pole which nearly fills it, but the leisure. This same method is to be carried out on 
foreign courts paying more attention to the com- | pole is hollowed out in the middle to receive the |® much larger scale at the Columbian Exhibition at 
mercial interests of the country. In this respect | central copper stem of the armature, and the central Chicago. Four of the principal makers of travelling 
foreign manufacturers and merchants had a great | boring of the magnet pole carries the lower centre | T@"es are to place cranes in such a manner that 
advantage over those of Great Britain. He gave|on which the armature revolves, and also a/| Passengers con be carried over Machinery Hall 
instances of this fact, one of the most striking|mercury cup into which the copper stem dips. and obtain a bird’s-eye view of the exhibits. The 
being in the case of some steam vessels required by | The open edge of the copper cylinder dips iuto an length of course run by each crane will be 1400 ft., 
the Shinesa Government. The German officials had | annular mercury cup formed round the magnet | 924 the cranes will all be operated by elec- 
acquainted their own manufacturers of the proposed | pole. The magnet is energised by a solenoid of tricity, and travel at the rate of 300 ft. to 500 ft. 
purchase, and the consequence was that German|copper strip surrounding the lower pait of the|® minute, if the latter speed is required. The 
agents were on the spot and go obtained the orders. | vertical magnet. The main current now being | PUTPOS® of these cranes is not, however, entirely 
A short but instructive discussion followed the | made to pass through the solenoid and through for a matter cf pleasure, as they will be installed 
reading of this paper. It was opened by the Pre-| the armature, we have a motor which is substan- |}” the fall of 1892 and used in placing the exhi- 
sident, who said that we in Great Britain appeared | tially that of Ampére, the current in the central bits. Then the trolleys will be removed from the 
to be only just realising with astonishment that | stem of the armature being inactive as regards the | Ct27€S while they are in use for passengers, and 
other countries make and sell things. With regard |rotative effect. A thin compounding shunt is after the conclusion of the Exhibition the exhibits 
to royalities, it was evident that the owners of | brought into operation by surrounding the armi- will be removed by the help of these same crares. 
them received more than their fair share of the} ture or drum with a magnetically insulated mass Hypravric Distripu1i0on or Power. 
proceeds of the industries. He was glad Mr./of iron wound with a thin wire; this shunt] The young engineer generally boasts the posses- 
Jacks had raised the question, asit would bring | being connected across the thick wire coil. The;sion of a ‘‘ Molesworth,” or some other pocket 
home to the proprietors the fact that they must | worm on the top vertical shaft of the drum ope-| volume to which he can refer for facts and ruks 
put their house in order, and if they did not set} rates on a wormwheel set ona small horizontal] concerning his daily work. But it is more im- 
about the matter themselves legislative pressure | shaft, this shaft communicating the motion to the | portant for him to carry in his memory and under- 
would have to be put upon them in this respect. counting train. In order to damp the motion | standing such a number of elementary figures and 
Mr. Bolling, speaking as a merchant, poiated out|of the armature as much as fossible, and {formule that he may, without reference to printed 
that after great wars nations usually awoke to|make the rate of motion in the meter slow, | or written memoranda, be ready with approximate 
greater industrial activity. This was the case with | glycerine is allowed to float upon the mercury, | answers to the ordinary problems that are pre- 
France and Germany after their last great struggle; | and indeed the rotating armature is almost enve-|sented to him. A man who cannot arrive at the 
and the same might be said of the United States | loped in the glycerine. So successful is this device | power of a steam engine with reasonable accuracy 
after the civil war. A long period of peace seemed | that the motion of the armature can be reduced to | without tables of areas of circles, or cannot estimate 
-to engender lethargy or timidity, and after national | about one revolution in two minutes for each|the contents of a tank without first consulting his 
feoling had been greatly stirred a people seemed | ampire of current passing ; and in the case of one | pocket volume to find how many gallons thee are 
to awakened to more intelligent and bolder enter-| particular meter now in action at the Crystal|in a cubic foot of water, will probably give a bad, 
prise. Wit regard to our iron and steel trade to| Palace, the rate of revolution of the cylinder is|and possibly a very incorrect, opinion of his abili- 
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the United States, he did not anticipate a sub-| 31.9 revolutions per ampére hour. It will thus be | ties to business men who seek his assistance. He 


stantial revival ; and if the duty were taken off | seen that the momentum and inertia of the rotat- 
steel rails at once we should not get a single addi-| ing cylinder may be altogether neglected from a 
tional order, the American manufacturers being so | practical point of view. The adjustment of the 
well able to supply their own market. In this} meter, or calibration, is done experimentally, and 
country we were handicapped by the want of better| the correct 1ate of speed is communicated to the 
Havre and Hamburg, for | counting train by varying the size of the wormwheel 
instance, were superior to Liverpool and Cardiff. | that gears to the shaft of the armature ; the device 


shipping facilities. 


In the foreign ports there were greater facilities 
for making up a mixed cargo. We were too 
lethargic in these matters, but it was to be hoped 
we should awaken to the gravity of the situation 
by blow after blow at our trade. He agreed with 
the author in what he had said about the want of 
adaptability of the British manufacturer, who was 
far too apt to say, when asked for anything new, 
that the goods were not according to his pattern ; 
aud this drove users to the foreign markets, where 
the producers were more accommodating to their 
customers. 
Emptoyvers’ LIaBriiry. 
A pares by Mr. Jeans, ‘‘On the Laws Regulat- 
ing the Liability of Employers for Accidents to 
Workmen in Different Countries, in their bearing 
on English Law and Usage,” was next read. It 
would be useless for us to attempt to abstract this 
long paper—which consisted, with the appendix, 
of nearly forty pages—-in the space at our disposal, 
and we must therefore refer those of our readers 
more especially interested in this matter, to the 
original. A short discussion followed the reading 
of the paper; and the proceedings were then 
brought to a conclusion. 





THE CRYSTAL PALACE ELECrRICAL 
EXHIBITION.—No. XVI. 

Amona the exhibits of the Acme Electric Works 
(stand No. 170), perhaps the most interesting and 
important is the Teague electric meter, an instru- 
ment which has uniergone considerable modifica- 
tion of detail since the date of the first of the 
numerous patents applied for in connection with it. 
The meter in its mam feature is detailed in Patent 
Spe-ification No. 15,489 of 1889, two applications 


which serves to allow for changing the size of the 
wormwheel consisting of a rocking piece on the 
axis of the first wheel of the train, this rocking 
piece carrying the wormwheel shaft. 

The loss in the meter is stated to be about two 
watts, and the meter begins to register with about 
.lof anampére. A small glass window at the top 
of the case shows whether the meter is in action, 
an index finger being attached to the shaft of the 
copper drum. It may be mentioned that the elec- 
trical part of the meter is inclosed in a ca:t-iron 
cylinder about 4 in. in diameter and } in. thick, 
this serving as a magnetic screen or shield to pre- 
vent any tampering from the outside. The whole 
instrument is very compact, the cast-iron baseplate 
measuring 7 in. by 4} in., and the sheet-iron cover 
rises to a height of about 6}in. The cover can 
only be taken off by removing a screw, which is 
intended to bear the seal of the public authority, 
and we may mention that the Teague meter has just 
been accepted by the London County Council and 
the Board of Trade. A second seal must be broken 
to get access to the terminals, and th‘'s would ordi- 
narily be the seal of the supply company. The 
meter gives its reading directly in Board of Trade 
units. It may at first sight be considered that the 
mercury ani glycerine would be a disadvantage, 
but an arrangement is being made by which turr- 
ing over the meter will not occasion any derange- 
ment. 

It will be recognised that a continuous-action 
meter of this type must differ from a positive stop 
meter in being so much dependent on any circum- 
stance which influences the ease with which the 


is ‘‘ unready,” and as such he fails to make a good 
impression at the first acquaintance. Further, he is 
uuprovided with the means of making a rough test of 
the more elaborate calculations he must necessarily 
make for completed estimates and designs, and 
thus may easily render himself ridiculous by such 
simple causes as the misplacing of a decimal point, 
or the dropping out of a figure. We lately heard 
of a draughtsman gravely presenting his chief 
with an estimate of an electric light installation 
containing an item of four tons of putty for making 
good the casing. This is certainly an extreme 
instance of the dangers of not checking calcula- 
tions by more rough-and-ready methods, but it is 
illustrative of the risks which encompass the 
practice of trusting entirely to figures. We 
have been led into these remarks by a -paper 
read, on the 4th inst., by Mr. E. B. Ellington, 
before the London Association of Foremen Engi- 
neers and Draughtsmen, in which he furnished his 
hearers with a number of easily remembered rules 
and figures concerning the hydraulic distributien 
of power in towns. Many of these are worth 
noting, and we reproduce them for the benefit 
of our readers. A gallon of water supplied by 
the Hydraulic Power Company at a pressure of 
700 lb. per square inch (1613 ft. head) has an 
available energy of 16,130 foot-pounds (since it 
weighs 10 1b.). If this be used at the rate of two 
gallons per minute, it furnishes energy at the rate 
of 32,260 foot-pournds per minute, or approximately 
1 horse-power. This is well worth remembering. 
The usual flow of water in supply pipes doves 
not exceed 5 ft. per second, and the loss is gene- 
rally so small as to be neglected. The losses in the 
machines are, however, more important. An 
hydraulic press which moves slowly, and has only 
one gland or packing leather, will give 90 per cent. 
efficiency, whereas a rapidly moving lift will not 
give more than 50 percent. For lifts and cranes 
Mr. Ellington states that, as a rule, one gallon of 
water at 700 1b. pressure cquals 4 foot-‘ons of work 





moving train runs, and in this case the influence of 
the temperature on the glycerine may perhaps 
become «.n important factor ; though glycerine does 





for patents made in 1888 having been abandoned. 


not freeze readily, it is rather capricious in the 





done, including all losses, but assuming the ma- 
chinery to be fully loaded. This represents 55 
per cent. efficiency. A new unit of energy has 
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lately arisen—the Board of Trade unit for elec- 
tric supply — that is, 1000 watt -hours, or = 


horse-power hour. This is one-sixth of the energy 
contained in 1000 gallons of hydraulic supply 
water. To put it in another way, one gallon of 
= water contains energy equal to 6 watt- 

ours. If we take 8d. as the price of an 
electric unit, the equivalent value of 1000 gallons 
of pressure water would be 4s., which is more 
than is usually charged. As to the cost of deliver- 
ing pressure water into mains, it is found by the 
Hydraulic Power Company that with steam at 
82.5 lb. per square inch, 4558 gallons of water 
are pumped into the accumulators for each hun- 
dredweight of coal consumed. 








ELECTRIC RAILWAYS IN LONDON. 

WITH a degree of rapidity only to be explained by the 
near approach of the dissolution, the Select Committee 
of the House of Commons, to whom have been remitted 
the six London Electric Railway Bills, considered and 
disposed of the Great Northern and City Railway Bill in 
two sittings. Among the petitioners were the North 
Metropolitan Tramways Company, the Commissioners of 
Sewers, the Metropolitan Railway Company, the Corpo- 
ration of London, the Gas Light and Coke Company, 
the Hydraulic Power Company, and the Vestry of St. 
Mary, Islington. Mr. Cripps, Q.C., Mr. Moon, and Mr. 
Tyrrell represented the promoters, while Mr. Littler, 
Q.C., Mr. Pope, Q.C., Mr. Rickards, Mr. Richardson, 

r. Pope, Q.U., and Mr. Worsley Taylor, Q.C., ap- 
peared for other parties. 

Mr. Cripps explained that the scheme was for the 
construction of an electric railway from Drayton Park to 
Moorgate-street, having a junction with the up and down 
lines of the Great Northern Railway at or near Finsbury 
Parkstation, and three intermediate stations, viz., at Dray- 
ton Park, at Essex-road, and at Old-street. This proposal 
differed from the other five schemes in the fact that it 
would be so constructed as to receive the ordinary rolling 
stock of the Great Northern Company, which could thus 
run right through to Moorgate-street, where the City 
terminus would be. This was proposed because the 
Great Northern traffic was so great that it could not 
be dealt with by any system of changing trains, 
but the engines would be ee at Drayton Park, 
where electrical locomotives would replace the ordinary 
steam engines. The generating station would be near 
Drayton Park. It was, he admitted, true that traffic 
from the north of London could now be carried on either 
by the Metropolitan Railway from King’s Cross to Moor- 
gate-street, or by the North London Railway by Canon- 
bury to Broad-street, but the congested state of the 
traffic necessitated some means of relief. The main 
purpose of this scheme therefore was to afford that relief 
to the suburban traffic of the Great Northern Railway, 
and also to relieve the heavy and growing omnibus traftic 
between the City and Drayton Park. The suitability 
of electricity as a motive power had been decided by the 
Hybrid Committee, and by this Committee on the 
Baker-street and Waterloo Railway Bill. 

Sir Douglas Fox, C.E., joint engineer with Mr. Great- 
head for this line, stated that the original intention was 
to run a line to Finsbury Park, and have an exchange 
station there, but as the Great Northern Company in- 
sisted, as a condition, upon being able to run their 
suburban trains direct through without changing, this 
scheme was devised. The proposal, briefly, was to con- 
struct a line in a 16-ft. tunnel which would take the 
ordinary Great Northern rolling stock as far as Drayton 
Park, where that company were prepared to exchange 
traffic with the promoters. The gradients and curves 
were good, the steepest gradient being lin 45 for but a 
short distance, and the estimated cost was 1,199,325l. for 
the line, and 250,000/ for hydraulic lifts, electric instal- 
lation and plant-—power, however, being taken to raise 
two millions. To carry trains of 150 tons with, say, 
500 passengers, werful electric engines would of 
course be required, but there would be no practical diffi- 
culty in providing them, Messrs. Siemens Brothers being 
prepared to do so. 

r. Alexander Siemens gave evidence in favour of the 
scheme, and as to the practicability of providing sufficient 
electric power, but in reply to Mr. yh > (for the North 
Metropolitan Tramways Company) he admitted that 
electric traction power could only be economically ap- 

lied where there were frequent trains during several 

ours, because of the great cost. It was primd jacie onl 
applicable to suburban lines or tramway lines on whic 
there were frequent trams or trains throughout the day. 
At the same time he would not say there was no electric 
engine with the motive power of a full-sized steam loco- 
motive, and as a matter of fact a firm in America had 
made a contract to carry the traffic of the Baltimore and 
Ohio Railway by electric traction. 

Sir Henry Oakley, general manager of the Great 
Northern Railway, informed the Committee that his com- 
pany would be very glad to send their trains through to 
the City by this line if it could be efficiently worked, for 
their traffic was exceedingly congested, and they could 
not carry more over their system than they now took at 
busy periods. He believed the change of engines could 
be easily and quickly made at Drayton Park, and the 
peopeea rou‘e went so directly to the heart of the City 
that there could be little doubt that this new railway 
would prosper, quite apart from the Great Northero. 
His company, he added, were finding no money for the 
line, and giving no guarantee. Other witnesses having 
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been examined in support of the Bill, Mr. Littler (Metro- 
ny) made a somewhat unusual 
application to the Committee. Submitting that the 
preamble could not be passed, because no one had been 
called who was prepared to carry out the scheme, he 
asked, at all events, for a Speaker’s order requiring the 
attendance and examination of Lord Camoys, Mr. 
Bayley, Mr. J. H. Borren, and Mr. Roger Richards, the 
nominated directors of the proposed company, that they 
might show how the capital was to be raised. The Com- 
mittee refused the application. 

Mr. Bell, general manager of the Metropolitan Rail- 
way Company, examined in opposition, urged that it 
would be very unfair to permit the Great Northern Com- 

ny to transfer traffic from the Metropolitan to the new 

ine, and so to reduce the value of that traffic from 21,0007. 

to 14,000/., as they might if the Bill was . Th 
Metropolitan directors had tried to make arrangements 
for experiments to ascertain whether their system could 
be worked by electricity, but they had not obtained any 
satisfactory results. He also mentioned that the omni- 
buses and trams which ran overhead along the route of 
the Metropolitan seriously affected the company’s traffic 
and receipts, and that the Great Northern Company 
carried something like 7,000,000 passengers a year over 
their line, for which the Creat Northern paid the 
Metropolitan 22,000/., and also the running expenses. A 
total of about 90,000,000 passengers were carried over the 
Metropolitan a year, for which the four companies work- 
ing that traffic paid to the Metropolitan 92,000/. a year. 

Sir Edward Watkin, chairman of the Metropolitan 
Railway, said he regarded this scheme as practically an 
extension of the Great Northern Railway into the City, 
but he contended that it was not necessary, especially as 
the Metropolitan could run their trains at more regular 
intervals, and if the Great Northern Company would 
make better arrangements for their trains keeping time 
= Metropolitan could easily accommodate the whole of 
them. 

Mr. Littler, in addressing the Committee for the Metro- 

litan Company, argued that the time had not yet arrived 
or sanctioning these schemes, and that they ought to wait 
for the experiment with the Central London Railway to 
be first made. Besidesthat, he maintained that it would 
be a breach of faith for the Great Northern to transfer 
their traffic from the Metropolitan, and the latter com- 
pany would never have arranged for the Great Northern 
to pay them 14,000/. a year for the use of the lines between 
King’s Cross and Moorgate-street if they had supposed 
that the Great Northern would subsequently take away 
their traffic. 

Mr. Hammond, traffic superintendent of the North 
Metropolitan Tramways Company, was examined in 
opposition to the scheme mainly on the ground that it 
would injuriously compete with his company. 

Mr. Pope, Q.C, addressed the Committee for the 
Tramways Company, and Mr. Cripps having replied for 
the promoters, 

The Committee decided that the preamble had been 

roved. The clauses were at once dealt with, and the 

ill was ordered to be reported. On Monday evening 
the Bill was read a third time in the House of Commons, 
certain standing orders being suspended for that purpose. 

In connection with the Baker-street and Waterloo 
Electric Railway Bill, passed by this Committee last 
week, a singular circumstance was disclosed in the House 
on Monday evening. On its coming up for third read- 
ing, Sir John Lubbock stated that the London County 
Council understood that several clauses which they had 

roposed in Committee had been agreed to and accepted, 

ut they had been entirely omitted, apparently by acci- 
dent. They would, however, have to considered in 
the House of Lords, and as he had received assurances 
from the promoters that the omission would be rectified 
he would not op the Bill at that stage. The Bill was 
accordingly read a third time. 

During their examination of the Great Northern and 
City Bill the Select Committee announced that they 
would not attempt to proceed this session with the other 
electric railway Bills, except possibly the Hampstead and 
Charing Cross Bill. It is very doubtful whether the two 
already newest can get through the Upper House before 
the dissolution, but if not they may be taken up by the 
new Parliament at the stage they have now reached, under 
the Bill which the Government propose to introduce for 
this purpose, as mentioned elsewhere. 





THE PHYSICAL SOCIETY. 

AT the meeting of the dp 38 Society held on May 27, 
1892, Mr. Walter Baily, M.A., vice-president, in the 
chair, the following communication was read: *‘ On the 
Present State of our Knouledge of the Connetion between 
Ether and Matter; An Historical Summary,” by Professor 
O, J. Lodge, F.R.S. Referring to difficulties connected 
with the aberration of light if the medium weré sup- 

to be carried along by the earth in its orbit, Dr. 
odge described Boscovich’s suggested experiment with 
a telescope filled with water carried out by Klinkerfues. 
who was led to conclude that the ‘‘aberration constant ” 
depended on the medium within the telescope. Klinker- 
fues’ experiments were repeated by Sir G. B. Airy, but 
not confiimed. Astronomical observations were not 
necessary to determine the point at issue, for a fixed 
source near a collimator might be used with advantage. 
Hoek had examined the subject in this way with similar 
negative results. It might therefore be concluded that 
surveying operations are unaffected by terrestrial 
motions. This result, however, did not not prove the 
existence or non-existence of an ether drift relative to the 
earth, for since the source and receiver move together, 
any effect produced by such a drift would be compensated 
by aberration due to motion of the receiver. 


D. | telescope on a mural circle, and observed the 


© | aspects of instrument showed no change in the relative 























































































Speaking of refraction, he pointed out that if the ether 
were stationary in space, glass and other terrestrial bodies 
would have ether streaming through them, and that the 
refraction of, say, glass might differ as the deviation of 
the ether drift through it varied. To test this, Arago 
placed an achromatic prism over the object glass of a 
titude of 
stars. To vary the direction of the ether drift through 
the prism, stars in different azimuths were observed, but 
the results showed no appreciable change in the deviation 
produced by the prism due to direction of the earth’s 
motion. Maxwell used a spectroscope to test the same 
point. Light from illuminated cross-wires passed through 
the telescope, prism, and collimator, and was reflected 
back along the same path by a mirror, and viewed 
through the telescope. etn An made with different 


positions of the wires and their images. Mascart had 
also tried the experiment with simpler apparatus, but 
was unable to detect any change. 

hese observations naturally suggest that the ether is 
at rest relative to the earth, but the apparently simple 
nature of aberration makes this view difficult to hold. 
Both phenomena are consistent with Fresnel’s hypothesis 
that only the excess of ether which the substance pos- 
sesses over that of surrounding space moves with the 
body, for on this supposition the effects of altered refrac- 
tion and ether drift compensate each other. Fresnel’s 
view is practically established by Fizeau’s well-known 
experiment on the effect of moving water on the velocity 
of light and_ by the more accurate numerical results 
obtained by Michelson. The only other theory which 
accounts for the experimental results is one by Professor 
J. J. Thomson, which requires that the velocity of light 
in Fizeau’s experiment should be altered by half the 
velocity of the medium. For media, whose refractive 
indices are 4/2, the two theories lead to the same result, 
and as the indices of substances, such as water, do not 
differ much from this value, it is difficult to discriminate 
between them. 

Looked at in another way, Fizeau’s experiment raises a 
difficulty, for as Dr. Lodge pointed out all water is 
moving with the earth, hence light should be hurried or 
hindered according to the direction in which it passes 
through the water. This effect doubtless exists, but the 
results of it have never been detected by experiment. It 
is therefore necessary to inquire why the effect could not 
be observed directly, for the experiment had been tried 
with interference apparatus by Babinet, Hoek, Janina, 
and Mascart, and in no case was any effect observed. It 
would therefore seem as if the ether must be stagnant, 7.¢., 
stationary relative to the earth. Mascart has also tested 
whether Newton’s rings, or the rotary power of quartz, 
were affected by ether drift, but with negative results. 
These observations are, however, likewise compatible 
with Fresnel’s hypothesis of an ether fixed relative to 
matter, and a free ether of s permeating all sub- 
stances, for according to this view there is no more 
motion of the ether in water or glass than in air; hence 
the time of journey rour.d a closed contour is independent 
of the direction in which the light traverses that contour. 
The time of journey between two points is also unaffected 
by terrestrial motion, as was proved by the experiments 
of Babinet, Hoek, and Mascart on interference; hence 
he (Dr. Lodge) inferred that ether was either stagnant 
or had a velocity potential. 

In moving ether it was necessary to define a ray, and 
Lorentz’s methed is the best. Suppose CP represents 





the velocity of light (V) in still ether, and S C the velocity 

of the ether (v) ; then a disturbance originating at S will 

travel along 8 P, which is the direction of the ray, whilst 
C P is the wave normal. In the above figure 

sine SC v . 

sn 0 OP ¥™% 

the constant of aberration. The velocity along the path 

of the ray is S P. Calling this velocity v we ave 

‘= V cose + vcos@. The path of a ray is determined 

by the time of journey being a minimum, and the formula 


Bds 
t=f, Vv 


where A and B are the extremities, and ds an element of 


a minimum, is the equation to a ray, 


the path. 
If the ether be moving, V! must be substituted for V 
and we get 
B 
Tl= ds = a minimum. 


A Vcose + rcosA 
This integral can be written exactly, 


ds cos@ v cos @ 
T= Bey FS des 
V 1-a? fare 


=7T°%8%9 fv cos@ 
1-a? V2? 1-@ 
The last term is the only one involving the first power 
of ether drift, and it vanishes in case there is a eelnatiy 5 





potential, for since v cos 0 = “ , where ¢ is the velocity 
as 
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Pe — da 
V2 (1—-a?) 
depends only on the end points and not on the path. If 
these points are the same, i.¢., the contour is closed, it 
becomes zero and reconciles all the experiments hitherto 
made. Itmust be admitted, however, that if a isnot a 
constant the question is again opened, but there is no 
reason to suppose it can vary in the same horizontal 
plane. 

If the medium be changed, V becomes Vv. and in order 


u 
to retain the same velocity potential in the changed 
medium, v must become mo which is Fresnel’s law. 


potential, it may be written , and so its value 


Hence Professor Lodge pointed out that the velocity 
potential condition includes Fresnel’s law as a special 
case, 

It can, in general, be inferred that no first order 
optical effect due to terrestrial motion can exist in a de- 
tectable form. It is always compensated by something 
else. Quantities of the second order of magnitude must, 
therefore, be attended to. From the first equation above, 
it follows that cos ¢€ = ,/l-a’* sin?@ and the time of 
journey in moving ether is given by 


T1=<T -/1—a? sin® A 
1-- a2 
where T is the time if everything were stationary. This 
is, in brief, the theory of Nicholson’s recent experiment. 


If the light travels along the ether drift 2=Oand N=; Le 


a? 

whilst if 
T 

/1—a* 
Therefore the velocity along the ether drift should differ 
from that across the drift inthe ratio of ,/1—a2:1, This 
point has been very carefully tested by Nicholson, but 
nothing approaching to a quarter of the theoretical effect 
was observed. His negative result would seem to pre- 
clude any relative motion even irrotational, and show 
that the ether is at rest relative to the earth’s surface. 
On the other hand, the author (Dr. Lodge) had recently 
made experiments on the influence of rapidly rotating 
steel discs on the ether, which prove that the ether is not 
affected by the motion of contiguous matter to the extent 
of shsth part of the velocity of the matter. Then these 
two experiments are, at present, in conflict. Professor 
Fitzgerald has suggested a way out of the difficulty sup- 
posing the size of ies to be a function of their velocity 
through the ether. 

Returning to the statements which have been made of 
Fresnel’s law, Glazebrook has shown that actual extra 
density of ether is not necessary, for if the virtual mass be 
altered the same results follow; all that is required is a 
term depending on the relative acceleration of ether and 
matter. To modern ideas the loading of the ether by the 
presence of matter is most likely to be correct, and the 
observed effec’s of relative notion are regarded as the 
results of secondary reactions of matter on ether. On this 
view the ether of space may be wholly unaffected by the 
motion of matter. On the vortex ring theory of matter, 
it is not unnatural to suppose that the ether in its neigh- 
bourhood should be only affected irrotationally by its 
motion. And if the velocity potential be granted, nothing 
of the nature of viscosity being admissible, the results of 
all the interference, refraction, and aberration experi- 
ments could be predicted, and the whole theory is as 
simple as it can possibly be. The only reliable experi- 
ment ever made which tends against this view is that of 
Michelson. The author surmised that this must somehow 
be explained away. 

Tn reply to a question from Professor Ayrton, Dr. Lodge 
said that when air was substituted for water in Fizeau’s 
experiments, no effect is observed. This might have been 
expected, for the difference in the times of journey by the 


0= 90 deg. T!= 


two paths depended ——*, and as u is nearly unity 
u 


for air the air effect is too small to see. In Hoek’s inter- 
ference experiment it might be said that the effect of ether 
moving in stationary water is balanced by that of the 
ether moving in stationary air, but while motion of water 
itself would disturb the balance, motion of air would do 
nothing appreciable. The only kind of motion that could 
display an optical effect is rotational motion, or motion of 
layers at different speeds, not a simple uniform drift. 
Professor T. V, Jones asked how the Fizeau experi- 
ment could be expressed on the loaded ether theory, for 
since the s of matter affects the velocity of light it 
seemed to involve a directional loading, mere extra 
density term or acceleration coefficient will not explain 
this ; 1t seems to require a cvefficient of a velocity term. 
This question has bepn hinted at by Lord Rayleigh, who 
ints out (under a heading ‘‘ Aberration,” Nature, 
farch, 1892) that the rate of propagation of waves on a 
loaded string will be affected by a travelling of its load. 
The question is not perfectly simple and the analogy not 
complete. A eal depends on the nature of the con- 
nection symbolised as “‘ loading.” 








Rayner’s AvToMATIC EvAPORATOR.—In a revised cata- 
logue just issued by Messrs. Laird and Rayner, 777, 
Commercial-road, Limehouse, London, E., this evapo- 
rator, which was illustrated some time ago in our 
columns, is fully described, and minute directions given 
for working it under all conditions. The standard sizes 
run we? to evaporators capable ot producing 30 tons of 
fresh feed make-up water 24 per hours, suitable in the 
case of the Board of Trade type, for 4000 indicated horse- 
power, 





MISCELLANEA. 
In France last year 8079 patents were taken out. 


An elevated railway is about to be built at Baltimore. 


Germany and France are pleading for more space at 
the Chicago Exhibition. 


The Admiralty are sending models of a number of 
warships to the Chicago Exposition. 


Messrs. Alfred Williams and Co., London, have been 
awarded a gold medal for their exhibit of artesian well 
boring plant at the Jamaica Exhibition. 


The St. Pancras authorities have decided to supply 
electric current during the day for power purposes for 
3d. per unit, in order to get a full load upon their 
machinery. 


The consumption of cement in Egypt is continuously 
increasing ; during 1890 it amounted to 57,534 barrels, of 
which 29,556 barrels hsiled from England; 26,176 from 
phew 1629 from Italy ; 113 from Belgium ; 60 from 

ustria. 


One of the 4-in. nickel steel armour plates for the 
American cruiser New York was tested at the Indian 
Head proviog grounds, when three shots (Carpenter pro- 
jectiles) from a 4-in. gun were fired, with an initial 
velocity of 1420 ft. per second, and all rebounded without 
piercing the plate. 

The chief motive power for the machinery at the 
Chicago oo will be supplied by a gigantic engine, 
to be furnished free to the Exposition by the E. P. Allis 
Company, of Milwaukee. It will be of the quadruple 
expansion type, and will be of between 3000 and 4000 
horse-power. 


A Pelton water wheel, working in Virginia, is 36 in. 
in diameter, and of solid steel disc, with buckets riveted 
to the periphery. It weighs only 180]b. and is driven by 
a vertical column of water with a head of 2100 ft., equal 
to 911 lb. pressure. Running at 1550 revolutions, the 
power developed is 100 horse-power from a }-in. stream. 


News has been received of the successful laying of a 
duplicate cable by the Western and Brazilian Telegraph 
Company between Rio de Janeiro and the River Plate, 
thus completing the direct duplicated system of their 
telegraphs between this country, Brazil, Uruguay, and 
the Argentine Republic. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending June 5, amounted, 
on 16,338} miles, to 1,515,368/., and for the corresponding 
period of 1891, on 16,265 miles, to 1,352,954/., an increase 
of 73} miles, or 0.4 per cent., and an increase of 162,4141., 
or 10.7 per cent. 


The Board of Trade are acting upon the recommenda- 
tions of the Bulkheads Committee, and in every case in 
which they are satisfied that those recommendations 
have been complied with, they authorise a reduction of 
the life-saving appliances otherwise required by the 
—— to be carried on board every British merchant 
ship. 

On board the Danish torpedo-boat, the Séléven, an 
a owe took place on June 8, when the boat was doing 
full-speed exercise in the Sound, a tube in the boiler 
giving way. The firebox doors opened, and the whole 
compartment was filled with hot steam and burnin 
pieces of coal. Of the five men present two esca 4 
unhurt, whilst the remaining three were badly scalded, 
one of them fatally. 


The half-yearly meeting of the Birmingham Association 
of Mechanical Engineers was held on Saturday last at the 
Midland Institute, Birmingham. The following gentle- 
men were re-elected upon the committee for the ensuing 
twelve months: Messrs. J. Williams, Jun., W. J. Play- 
don, and R. Mark and Mr. A. Noad took the place of Mr. 
G. Birkbeck, who declined nomination, Mr. W. Turner 
was re-elected auditor. 


The Stockholm Water Works have, up to the end of 
last year, entailed an expenditure of about 350,060/., and 
the total length of water pipe was 157,571 metres. The 
net profits amounted to about 22,000/., representing 
rather more than 6 per cent. of the cost. During the 
year the consumption of water amounted to 7,747,298 
cubic metres, of which quantity 5,075,100 cubic metres 
were used for domestic purposes. 


Tenders were recently invited by the Admiralty from a 
number of manufacturers for the supply of all main cable 
stoppers in cast steel which may be required for use on 
board Her Majesty’s vessels until December 31, 1896. 
The contract has now been placed with Messrs. Baxter, 
Limited, engineers, of Sandiacre, Nottingham, this being 
the first time that the Admiralty have entered into a 
contract for the supply of these stoppers over a period. 


After very careful consideration the Government of 
India have come to the conclusion, in which they have 
the support of all the Indian Chambers of Commerce, 
that it is not necessary that India should be officially re- 
presen at Chicago, either directly or through the 
British Commission ; or that any grant in aid should be 
made. The Government is, however, supporting the 
Caleutta Tea Association in the establishment of an 
Indian section at the Exhibition. 


Sir Edward Watkin, it is said, has received a com- 
munication from Lord Cross intimating that the proposal 
in which the honourable baronet has taken great interest. 
for coupling up the broad and narrow gauge railways of 
India, is being actively pushed forward. It appears that 
in order to bring the scheme to a satisfactory completion, 
the erection of a bridge will be necessary across the 


River, and steps are being taken which, it is ho) 
of ieal to the early commencement of this work. ped, 


A life-size painting of Mr. Geo. Manuel, R.N.R., and 
superintending engineer in the service of the P. and O. 
Company, has been presented to the Institute of Marine 
Engineers by the members who are chief engineers in the 
service of the P. and O. Company, in acknowledgment of 
Mr. Manuel’s great interest and practical help in the 
organisation of the Institute of which he was president 
1890-91, and also of his efforts to better the condition of 
those by whom he is surrounded in the P. and O. 
service. 


The shipments of Gellivara iron ore commenced on 
June 8, when the first steamer left Lulea with 1400 
tons; several other steamers will be despatched 
shortly. A very considerable traffic is likely to ensue, 
the Gellivara Malmfelt Company having contracted for 
850,000 tons to be shipped during 1892-1894 in this 
manner : 150,000 tons in 1892, 300,000 tons in 1893, and 
400,000 tons in 1894, On May 31 there were at the 
Lulea harbour 30,000 tons, and at Malmberget 40,000 tons, 
of iron ore, but the staff of hands employed has of late 
been considerably increased. 


Mr. Sterling, of the Great Northern Railway, believes 
that steel axles for locomotives give better results than 
those of the best Yorkshire iron. In the case of 1333 
iron axles broken or discarded for flaws up to December 
31 last, the highest mileage was 438,283, the lowest 
2202, and the mean 156,190, while of 86 defective steel 
axles the highest mileage run was 475,176, the lowest 
23,170, and the mean 158,670. At the date given the 
company had 141 iron axles whose average mileage was 
209,080, and 668 steel axles, the average being 100,025 
miles, 


The new — pier at Southampton, recently opened by 
H.R.H. the Duke of Connenens, is lighted throughout by 
the electric light, the current being supplied from the local 
pe aged company’s station. The installation is divided 
into three circuits, each controlled by separate switches on 
the switchboard. The cables are carried in cast-iron pipes 
securely fastened under the decking and provided with in 
spection boxes at every 20 ft. apart, and service boxes at 
every lamp column. The lamp columns are provided with 
two arms each carrying a clear glass globe containing three 
50 candle-power lamps 20 ft. from the deck. At each of 
the three landing stages is placed an ornamental arch 
13 ft. high with one 50 candle-power lamp suspended. 
In the open space near the band stand is fixed a lattice 
pole 45 ft. high carrying three 3000 candle-power Cromp- 
ton arc lamps which light a space of 30,000 square feet so 
effectually that small print may be read easily. The band 
stand is lighted by “¢ t pendants, each carrying lamps 
of 16 candle-power. The work has been carried out by 
the contractor Mr. I’. Shalders, of Southampton, assisted 
by Mr. T, Davis, under the supervision of Mr. J. G. W. 
Aldridge, 9, Victoria-street, S.W., electrical engineer to 
the Harbour Board. 


To keep pace with the rapid deve’opment of the 
German Ocean carrying trade important works are being 
multiplied along the coast of the North Sea and the 
Baltic. Bremen, in order to secure easy access to the 
new Kaiser Dock at Bremerhaven, is about to construct 
a lock which will be 656 ft. long, 82 ft. broad, 
and 33 ft. deep. It will cost, according to the present 
estimates, about a million sterling, of which the city 
of Bremen is to find eight-ninths, while the Empire 
contributes a ninth. The great difficulty and expense 
of the works arise from the fact that good holding 
ground for the foundations can only be found 23 ft. to 
27 ft. below the future floor of the lock. Hamburg is at 
the present moment studying a scheme for building an 
open harbour at Cuxhaven. The committee of Dantsic 
traders is negotiating for the establishment of a free 
port at Neufahrwasser. The town of Stettin has de- 
cided to construct a harbour by joining together the two 
arins of the Oder, which harbour shall have quays over 
three miles long, and which is estimated to cost 
million marks, on condition that the Prussian Govern- 
ment shall undertake to deepen the waterway between 
Stettin and Swinemiinde. 


The Evesham Sewage Works, which for several years 
have been carried out on ths system of lime precipitation 
followed by upward filtration through land, have under- 
gone alterations. Ferozone is now used for precipitation, 
being a powerful deodorant as well as precipitant. 4 
scheme has been submitted to the council by their 
surveyor, Mr. R. Mawson, and approved. It is in- 
tended to adopt the complete process of the International 
Company which includes polarite filter beds in place of 
the land, careful inquiries and experiments having led to 
this decision. The present dry weather flow is 120,000 
gallons of sewage per day, the existing tanks having a 
capacity of 40,000 gallons only. It is intended to provide 
three tanks of 50,000 gallons each on the intermittent 
system and four polarite filters of 50 square yards area 
each. The sludge will be raised from the sludge well and 
pressed into cakes by compressed air. The compress 
air will be provided by a 4 horse-power gas engine which 
will also pump the small proportion of sewage which is 
Gelivened | by the low-level outfall sewer. The Evesham 
sludge manure from the ferozone-treated sewage has been 
analysed by Mr. Smetham, of Liverpool, who reports: 
“In sample dried at 212 deg. Fahr. phosphoric acid 
showed a percentage of 2.41, equal to tribasic phosphate 
of lime, 5.26 per cent. ; nitrogen, 2.56 pe cent., equal to 
ammonia, 3.11 percent.” One of the leading market 
gardeners of Evesham considers that when dried and 
ground this sludge is worth 50s. per ton, and as Evesham 
is surrounded by hundreds of acres of market gardens, 





the manure should find a ready demand. 
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SURFACING AND BORING LATHE. 
CONSTRUCTED BY MESSRS. JOHN LANG AND SONS, ENGINEERS, JOHNSTONE, N.B. 


f 


Tue engraving above is from a photograph of a| 
10-in. headstock surfacing and boring lathe, recently 








constructed by Messrs. John Lang and Sons, John-| 
stone. The motion for both surfacing and boring feeds | 
is obtained in the usual manner through a shaft at the | 
back of the lathe and marked A on Fig. 2. The three | 
wheels on the end of this shaft are keyed fast as_ 
shown, and the three wheels gearing into them run | 
loose on a hollow shaft inside the bed B in Fig. 2. | 
The double feather or key Cis moved into one or other 











of these gears by the rod D, which is moved longitudi- 
nally by the handle shown in front of the headstock, 
giving a quick and convenient means of changing the 
rate of the feed, without stopping the lathe. The 
feeds admit of three changes—20, 10, and 4 revolutions 
of spindle per inch of travel of tool, and the arrange- 
ment of the feed is such that the changes do not neces- 
sitate the stopping of the lathe. The wheels have all 
their teeth machine cut from solid blocks, and the 
cones are turned inside and perfectly balanced. The 
spindle is of crucible steel with best gun-metal bear- 
ings. The slide rest has large bearing surfaces for 
wear, and swivel arrangement for taper turning or 
boring by hand. The height of the centre from the 
bed is 15 in., and the lathe can swing 30 in. clear of 
the bed and apron in front of the saddle. The distance 
from the face of the chuck to the front of the slide, 
when the saddle is furthest back, is 24 in, The four- 
jaw expanding chuck is 24in.in diameter. The front 
bearing of the spindle is 34 in. in diameter. The five 
speeds of the cone are each 3$in. broad, the largest 
step being 144 in. and the smallest 64 in. in diameter. 
The two pulleys on the countershaft are each 16 in. in 
diameter by 34 in. broad and run at 110 revolutions. 
The total weight of the lathe is but 42 cwt, 





INDUSTRIAL NOTES. 


PERHAPS one of the most remarkable features of the 

















of the parochial and municipal work requires a tolerable 
amount of skill, other kinds require strength and 
exertion. But whether skill or strength be required, 
service must be rendered for the wages given, or the 
ratepayers will revolt at the extravagance of the body 
whom they elect to carry on the business of the locality. 


is a desire to pay fairly for the work done, the system 
of skulking is ering condemned. The demands of 
the men are: A fair day’s wage for a fair day’s work, 





| district between the two bodies. The conduct of the 
| Patternmakers’ Society is condemned, and disputes 
| between union and union are deprecated. It is to be 
hoped that these senseless disputes will cease, as they 

bring the unions into disrepute, and injure the em- 
| ployers without any possible advantage to the men. 
| frade appears to have improved slightly both in 
| America and Canada, but the decrease in the un- 
| employed is only trifling. The representative of the 
| American Council at New York is endeavouring to 
| obtain more precise information as to the state of 
| trade in Americaand Canada. The nomination papers 
| are being sent out for the election of an assistant 
| secretary, in consequence of the election of Mr. John 

Anderson to the post of general secretary ; and also 
| voting papers for a levy for the trade funds. The 
| union has now settled down to its old policy, and we 
| Shall probably hear less of those internal disputes 
| which have been prominent for the past few months, 





The June report of the Ironfounders’ Society is 
more encouraging, in so far as the employment of mem- 
bers is concerned, than it has been for some little time, 
It shows a decrease of 83 in the number of unemployed, 
and upon the several benefits of the union. Though 
the decrease is not large, it indicates that with the 
settlement of various labour disputes employment will 
be found for large numbers of men in some of our lead- 
ing industries, The total number on the funds was 
2296, last month 2379. There was a decrease under 
each head except that of superannuation, which shows 
an increase of two. Of the total on the funds only 
eleven were in receipt of dispute pay. The effects of 
the better conditions of employment are shown by the 





The same is true in Government works. While there | 


fact that, instead of there being a decrease in the funds 
| of the union, there was an increase of 421/. 14s. 3d.; 
|the total balance now being 50,388/. As compared 
| with the amount in hand at the end of April, 1891, 


recent labour movement has been the betterment of | but this also involves a fair day’s work for a fair day’s there is an increase of about 71/., so that with all the 


the condition of vestry enrployés, and of all workers 
under municipal and other local authorities in all 
parts of the kingdom. There can be little doubt but 
that the employés of public bodies have been selected 
on the principle of cheapness hitherto; in too many 
instances ‘‘able-bodied paupers” have been engaged 


| ome 3; the two must f° together, or there is a non- 
fulfilment of an implied contract. 





| The report of the Amalgamated Society of Engi- 
| neers says, ‘‘ The returns to hand this month would 
| indicate that trade has slightly improved during the 


| strain of the past twelve months the union has more 
than paid its way. The improvement in the state of 


| trade is further indicated by the returns, from which 


it appears that trade was from good to dull in 69 
places, employing 8563, as against 64 places, employ- 
ing 7992 last month. This shows improvement in 


wherever possible, and these have been supplemented | past four weeks, the members at present in receipt of | five industrial centres. Looking at the contrary side, 
by others not far removed from that category. At | donation benefit being 3971 as against 5052 last month. | it appears that trade was very slack to very bad in 
present there is a tendency to improve the class of | This, to some extent, will be due to our members | 53 laces, employing 7260 members last month, as 
| ape resuming work along the north-east coast.” | against 48 places, employing 6661 members this month. 
|The total number of members on the roll is 72,005, of | The executive carefully explain to the members that 


workers, and to reward them by giving higher wages 
on a level with the ordinary labourers’ wages in 
private firms in the same district or locality. Theold 
practice was a false economy, for cheap labour is often 
more expensive in results than well-paid labour ; but 
with higher pay and better conditions must also come 
better work, and a more thorough application to work 
than hitherto, The ratepayers will require efficient 
service for higher pay, in aber words, they will exact 
a fair day’s work for a fair day’s wage. A great deal 


sick benefit, and 2084 on superannuation allowance. 
Thus there were over 7590 members wholly or partially 


mated Society of Engineers, and it appears that con- 





siderable friction has for some time existed in the| 


whom 3971 are on donation benefit, 1538 in receipt of | this improvement does not necessarily indicate any 


real turn in the tide, but may be wholly due to the 
season of the year, and to the termination of disputes 


saya for by the union. The members of the Bel-|on the north-east coast and elsewhere. No large 
ast branch complain of the attitude of the Pattern- | undertakings or extensive orders are visible to indicate 
makers’ Society towards the menibers of the Amalga- | a distinct revival in the iron and steel industries. 


The engineering trades and the iron and steel 
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industries generally had a prolonged holiday through- 
out Lancashire, except in cases where repairs were 
needed at the various mills, factories, and other 
works in several great centres of industry. It is 
usual to keep up the Whitsun holidays, but the 
absence of any great pressure in any branch of 
those trades rendered a longer cessation of work of 
no practical consequence to either employers or em- 
ployed, both sections, therefore, took full advantage 
of the holidays. In some departments there is a 
hopeful tone, and it is not only hoped, but believed, 
that after the turmoil of the general election is over, 
that work will be resumed with greater activity than 
has been the case for some time past. There are no 
serious disputes in the labour world, nor have any steps 
been taken to effect reductions in wages as was 
expected a short time since. Many of these things 
are apparently postponed. 


In the Sheffield and Rotherham district the holidays 
have been used in many cases for the purposes of 
stock-taking, the chief industries being nearly at a 
standstill during the whole of last week. The termi- 
nation of the Durham strike has had the effect of 
making quotations irregular in the iron and steel 
branches, but these will be more steady with the 
resumption of work. The engineering firms are better 
off for orders than for some time past; orders for 
railway material continue to come in freely, and there 
is some improvement in the cutlery, file, and some 
other local industries. On the other hand, there is 
some stagnation in the shipbuilding tool business, and 
the season trades are rather quiet. There are no 
indications of reductions in wages, a good sign of no 
serious stagnation in trade having set in. Nor are 
there any labour troubles of any consequence in the 
district, both sides being averse to raise difficulties 
which might endanger the natural course of trade. 
The news from Brazil and Venezuela will prove dis- 
astrous in some cases to firms doing business in those 
parts of the world. 


There has not yet been time to see what effects the 
settlement of the Durham strike will have upon the 
industries of Cleveland. A supply of fuel will be 
necessary before the furnaces can be put in blast, and 
consequently no ironstone will be needed before that 
is done. Moreover, some of the furnaces are said to 
be ‘* fast,” and will require a good deal of labour 
before they will be ready for blowing in. But work 
will have to be resumed speedily, for all the stocks of 
Cleveland iron are exhausted, It is now urged that 
the makers should refuse to make ‘‘ warrants,” and so 
put a stop to the gambling about which there has 
been such sad complaints. There is still urgent need 
for help for the Cleveland people, as two or three 
weeks, at least, must elapse before they can well get 
into work again. 


Never was ‘‘ bellman” employed on better business 
than in Consett, when he went round the district one 
night last week and announced that the blast furnace- 
men and labourers at the Consett Works were to be at 
work at six o’clock the next ——- The works had 
been idle nearly three months, when the historical 
‘*Qyez, oyez” announced the resumption of work ; 
welcome tidings to the starving people. 


The shipbuilding dispute at Sunderland is expected 
to end in an extension of the trouble. About fifty 
ships on the Tyne and the Wear are ready to resume 
traffic if crews can be found at the reduced wages 
offered. Bat the men refuse and the union backs them 
up in the refusal. The Shipping Federation, it is 
stated, are ready with menif the union men persist in 
holding out. The shipowners declare that all grades 
must be content to accept a reduction, and a com- 
mittee has been appointed to prepare a revised scale 
for engineers, firemen, anc seamen. The same steps 
are to be taken at all other ports, so that the strike, if 
persisted in, will be general, 


For some little time past there have been rumours 
of changes in connection with the Royal Navy, affecting 
the engine-room artificers. The complaints that have 
been heard in various quarters have been voiced by 
the Stoke-upon-Trent branch of the Amalgamated 
Society of Engineers as follows: ‘‘ We, the members 
of the Stoke-on-Trent branch of the Amalgamated 
Society of Engineers, view the grievance of the arti- 
ficers with the greatest indignation, at the instance 
of the First Lord of the Admiralty of the present 
Government, in the placing of unskilled over skilled 
labour in the above qualification in the Royal Navy, 
by the elevation of chief stokers to do artificers’ duty, 
whereas the last-named position has to be merited 
by education and es to the engineering 
trades.” The above resolution does not clearly indi- 
cate the nature of the changes complained of. The 
facts appear to be these. Thesenior firemen are bein 
introduced into the engine-room as artificers, whic 
the engineers describe as an ‘‘ unjust and dangerous 
innovation.” The council of the Engineers’ Society 








have had the matter under consideration, and the 
engine-room artificers are urged to collect and transmit 
to the office the names of the vessels and the number 
of the men who have been supplanted by the innovation, 
with the view of placing the whole matter before the 
chiefs of the Admiralty and the public. The com- 
plaint is that the promotion of skilled artificers is 
interfered with by this new departure, and that trained 
and skilled men are being placed under those that 
are comparatively unskilled. If this be so it is un- 
doubtedly a dangerous practice. 

The questions of ‘‘sub-contracting” and ‘fair 
wages,” in connection with Government contracts, 
are matters which for some time have engaged the 
attention of Parliament; and as they are likely to be 
used politically in the approaching general election, 
it may be desirable to present an outline of the 
chief facts in relation to the subject, in so far as the 
House of Commons and the Government are concerned. 
On February 13, 1891, a resolution was proposed in 
Parliament demanding that in all Government con- 
tracts the contractor should, under penalty, observe 
the recognised customs and conditions as to rates of 
wages and working hours in each particular trade, 
and that the contractor should be prohibited from 
sub-letting any portion of the contract, except under 
special conditions. The Chief Commissioner of Works, 
expressed sympathy with the motion, but could not 
accept the precise terms. He therefore submitted a 
revised resolution, which was accepted and was car- 
ried by the general assent of the House. That reso- 
lution was, ‘‘ That in the opinion of this House it is 
the duty of the Government, in all Government 
contracts, to make provision against the evils recently 
disclosed before the Sweating Committee, to insert 
such conditions as may prevent the abuse arising from 
subletting, and to make every effort to secure the 
payment of such wages as are generally accepted as 
current in each trade for competent workmen.” The 
carrying out of the above resolution is being attended 
with difficulty in connection with a large engineering 
firm having a contract with the Admiralty. The 
difficulties have arisen over the subletting of a portion 
of that contract to another firm. 


—_ 


The threatened great strike in the building trades 
of London has been happily averted. Perhaps no 
forward movement of the past few years has been of 
more far-reaching importance than that which was 
amicably arranged, under Mr. Stanley Bird, at the 
conference of the master builders of London and the 
representatives of the several branches of the building 
trades. For more than thirty years the building 
operatives of the metropolis have taken the lead in 
movements for shortening the hours of labour and 
tor advances in wages. In 1859 they struck for the 
nine hours, and won instead the Saturday half-holiday. 
In 1877 the masons again struck for the nine hours 
with an increase of pay. Last year the carpenters 
and joiners struck for the eight hours, but were de- 
feated. But with all the defeats the progress has been 
continuous, if rather slow. Now the men have 
obtained a ‘‘ bloodless victory” of such importance 
that it places them in the forefront of the chief trades 
of the country. The master builders have conceded 
fifty hours vd week, or within two hours per week 
of an eight-hours day. The rates of wages have been 
so re-arranged that the men are better off by six- 
pence per week for fifty hours than they were pre- 
viously for fifty-two hours. But the gain is even 
— than thatindicated, for the overtime question has 

en so settled that time and a quarter, time and a half, 
or double time, according to the hours worked, is to be 
paid. Other concessions have been made, including 
provision of a suitable place for meals, &c. 


The International Miners’ Congress, which was 
held in the Westminster Town Hall during last week, 
was most satisfactory in many respects, although upon 
a very important question, that of the eight hours, 
there were strong divergencies of opinion. Mr. Thomas 
Burt, M.P., presided. Mr. Benjamin Pickard was 
absent, through prolonged illness, every sympathy 
being expressed with the honourable member. There 
were eight delegates from Belgium, representing 97,000 
miners; from France four delegates, representing 
53,200 miners; Germany and Austro-Hungary were 
represented by four delegates, representing 227,000 
miners. The whole of the British coalfields were 
represented by delegates from the several federations. 
The German delegates stated that their small delega- 
tion was due to the persecution which the men suf- 
fered who took part in such movements, The main 
some diseussed at the congress was an eight-hours 

ay for miners. Upon this point the delegates were 
divided most seriously—some of the English delegates 
were opposed to legal enactment, others were in favour 
of the latter, but only for underground workers. The 
foreign delegates were in favour of an eight-hours day 
for all workers in or about the mines by legal enact- 
ment. The latter was declared to be the decision of 


the previous congress—eight hours for all, without 
distinction. The subject was debated at length, was 
referred to a committee, and was then practically 
shelved by the decision that the British delegates 
had no mandate to vote for an eight-hours day for 
surface men. So far the vote for the eight hours was 
carried for underground workers, with some dissen- 
tients on the part of the English ae, and of the 
foreign delegates. The French delegates urged an 
international strike if the legal eight hours were not 
granted by the several legislatures at an early date. 


All serious difficulties have beew arranged in Dur- 
ham as regards the resumption of work at the various 
its. It is a blessing that the strike has terminated 

fore the general election, otherwise there might 
have been confusion, and possibly some tumultuous 
proceedings in some parts of the county. It is most 
satisfactory to find that the friction which was felt 
at one time between the men and their Federation 
Board is removed, all traces of disaffection havin 
apparently disappeared with the final settlement o 
the strike. There does not appear to be any proba- 
bility of either Mr. Burt, who, up to the present, is 
unopposed, Mr. Fenwick, or Mr. John Wilson losing 
their seats at the general election, their conduct being 
approved by their constituents. 

Mr. Benjamin Pickard’s serious illness will be a 
—~ disadvantage to him in the approaching election, 

ut as he has the support of his party, as well as of 
the miners, he will in all probability be returned. He 
is, however, opposed. The Miners’ Federation have 
made further converts as regards the Kight-Hours 
Bill, amongst others, Colonel Leely, Mr. Broadhurst’s 
opponent. But Colonel Leely opposes some other 
things that Mr. Broadhurst supports, so that possibly 
the miners’ vote will not go to him. 


The Northumberland miners have taken a vote as 
to whether they will join the National Federation of 
Miners, with the result that there was a majority of 
over two-thirds against the proposal. About one-half 
the total votes recorded in favour of joining the 
federation were given by two branches alone, so that 
the vote was unusually decisive. It is not at all 
likely that the Durham men will take any step in the 
direction of federating, though the bait was held out 
during the prolonged strike, the money in support of 
the men being sent by special convoys from the fede- 
ration. The discontent in South Wales is also subsid- 
ing, although the 3% per cent. further reduction is 
now in force. 





ON PLATINUM PYROMETERS.* 


By H. L. Callendar, M.A., Fellow of Trinity College, 

ambridge. 

Many different kinds of pyrometers have been from 
time to time proposed, and have come more or less into 
use, for purposes of practical ement. The great 
majority of these leave very much to be desired in point 
of efficiency and accuracy. 1 propose to confine my re- 
marks mainly to two special kinds, the air pyrometer 
and the electrical resistance pyrometer, between which, 
I believe, the ultimate solution of the problem will be 
found to rest. : 

The great interest and importance of the air ther- 
mometer lies in the fact that it is the ultimate standard to 
which measurements of temperature must be referred. 
The laws regulating the expansion of gases are well 
known and understood, so that by measuring the increase 
of pressure or volume of a certain quantity of air inclosed 
in a suitable bulb of glass or porcelain, it is possible to 
calculate its temperature approximately on the true or 
absolute scale. 

The theory of the air thermometer is extremely simple 
and perfect, but the practical difficulties in the way of 
constructing and using it are very considerable. This 
difficulty is well illustrated by a comparison of the results 
obtained by different observers. The boiling point of 
zine, for instance, the temperature of which is only mode- 
rately high, has been determined with the air thermo- 
meter, with results varying between 1080 deg. and 
900 deg. Cent., a discrepancy of nearly 200 deg. between 
the extreme values. If we take only the best and most 
careful experiments the discordance is still considerable. 
Probably the most careful and accurate measurements 
yet made are those of Deville and Troost in 1880.+ Using 
the same air thermometer in the same app.ratus, under 
similar conditions, and omploring the greatest precautions 
to secure accuracy, they obtained values varying between 
954 deg. and 929 deg. Cent., a difference of 25 deg. between 
the extremes. 

The fundamental difficulty in the use of the air ther- 
mometer is the difficulty of [trae J a material for the 
bulb which shall be rigid and air-tight at high tempera- 
tures. If, for instance, the bulb is made of platinum, the 
most infusible and unalterable metal that can be readily 
obtained in sufficient quantities, it is found to occlude or 
absorb a certain quantity of the air, which inevitably 
vitiates the results; and, further, it is shown to very 
porous tg several common furnace ata temperature 
of 1000 Cent. Deville and Trocst employed bulbs 
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* Paper read before the Iron and Steel Institute. 








t+ Comvtes Rendus, xc., page 773. 
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made of the hardest porcelain, glazed both inside and 
outside with felspar. This is a much more satisfactory 
material than platinum, but after a time the glaze inevit- 
ably cracks, and the air contained in the pores of the 
porcelain introduces an incalculable factor into the ob- 
servations, 

have made many experiments myself with air pyro- 
meters, both of platinum and porcelain, and have reluc- 
tantly come to the conclusion that really satisfactory 
results cannot be obtained with either of these materials, 
There is another material, however, with which [ have 
experimented, of which I have greater hopes. The material 
I refer to is puresilica. It is an exceedingly refractory ma- 
terial, but at a sufficiently high temperature it fuses intoa 
viscid are which can be worked and blown like ordinary 
glass. It has, in addition to its infusibility, physical pro- 
perties of toughness and hardness and elasticity, which 
make it in every way superior to glassor porcelain for scien- 
tific purposes. Unfortunately, owing to the high tempera- 
ture at which it softens, it is very difficult to work, and re- 
quires considerable skill. I have only as yet succeeded in 
making very small tubes of this material. With further 
practice and larger apparatus I hope, however, to be able 
ultimately to make tubes and bulbs of dimensions suitable 
for air thermometer work. The material sses all the 
requisite qualities, and I have no doubt that with its aid 
it will be possible to make really satisfactory instruments. 

There is another difficulty in the way of the practical 
use of air pyrometers. The theory is delightfully simple. 
The pressure or the volume of the air in the bulb, which- 
ever you prefer to measure, is simply proportional to the 
temperature measured on the absolute scale. But in 
actually measuring the pressure or the volume, there are 
several practical difficulties in the way of securing 
accuracy. 1. The air in the bulb must communicate 
with the measuring apparatus by means of a tube con- 
taining air. The expansion and contraction of this air 
in the connecting tubes must be estimated and allowed 
for. 2. The barometric pressure and the temperature of 
the surrounding air are constantly changing. These both 
enter as factors into the calculations, and have to be noted 
at each observation. ‘ 

The result is that the calculations become somewhat 
formidable if any reasonable degree of accuracy is de- 
sired. For laboratory work this is not a serious objection, 
but it would be quite intolerable to the practical man. 

hat he wants is an instrument which will indicate the 
temperature directly and continuously, without the 
trouble of calculation or constant adjustment. 

Take, for instance, Wiborgh’s air pyrometer, which 
has one been described in the Journal of the Iron 
and Steel Institute, 1888, No. II., page 110, and 1891, 
No. EL, e 130, and is one of the neatest and most 
reliable of commercial oe arson At 1000 deg. Cent. 
the correction to be applied for the temperature of the 
surrounding air amounts to about 90 deg. when the 
attached thermometer reads 20 deg. Cent.; and a change 
of 1 in. in the height of the barometer involves a correc- 
tion of about 50 deg. Cent. These corrections cannot be 
neglected, and their application involves a certain amount 
of trouble and additional observation. Moreover, the 
instrument does not read continuously. At each observa- 
tion of temperature it is necessary to force the mercury 
up to a certain level by means of a screw adjustment. In 
this instrument no account is taken of the air in the con- 
necting tubes, which is necessarily a further source of 
error. 

The maker has recently introduced an exceedingly 
pretty and ingenious aneroid modification. The correc- 
tions, as before, have to be made by special adjustment, 
and the instrument does not read continuously. The 
aneroid form is undoubtedly more handy than the other ; 
but having regard to the well-known defects of the 
a eroid barometer and the imperfect elasticity of materials, 
I should not like to place much reliance on the constancy 
of volume of an elastic metallic box which was periodically 
squashed flat; and should feel very much disposed to 
doubt the maker’s unqualified assurance that it is “ per- 
fectly accurate” in its indications. 

I have recently succeeded in devising a comparatively 
simple form of air pyrometer, which does all its own 
corrections automatically, and indicates the temperature 
continuously on an ordinary scale. This instrument is 
a modified and compensated form of the familar differen- 
tial air thermometer. A description of it has been pub- 
lished in the Proceedings of the Royal Society for 
December, 1891. It is compeneesee in such a way that 
its readings are not affected by changes in the tempera- 
ture of the surrounding air, or by variations in the tem- 
perature of the connecting tubes. It is also completely 
sealed up, so that it is independent of the atmospheric 
pressure. With bulbs of hard glass it is possible to read 
up to 700 deg. Cent., and the performance is all that could 
be desired at these temperatures. I have tried the in- 
struments at higher temperatures with bulbs of platinum 
and porcelain, but, for the reasons previously given, their 
performance is then not so satisfactory. A bulb of fused 
silica would probably answer the purpose. Such a bulb, 
however, has still to be made. Wi 

To sum up, the great advantage of the air pyrometer 
is that it is possible tocalculate the temperature approxi- 
mately on the absolute scale. For theoretical work this 
is extremely important, and that is why I have devoted 
so much space to its consideration. For practical pur- 
poses, however, it is by no means essential, and the air 
pyrometer has several disadvantages. It is difficult for 
several reasons to make it read with éufficient delicacy 
and accuracy at high temperatures. It is necessarily 
fragile, unwieldy, and difficult to manipulate.’ There 
ia aoe the trouble of making air-tight joints, and of 
finding a material for the bulb which remains sufficiently 
rigid and impervious at high temperatures, 

The second form of pyrometer to which I referred, 











namely, the electrical resistance pyrometer, is, in my 


opinion, much better suited for practical work. It is 
much more sensitive and constant than the air thermo- 
meter, and also much easier to read and manipulate. 

The action of the electrical resistance a depends 
on the measurement of the change of electrical resistance 
of a wire. Electrical resistance thermometers are generally 
made of platinum wire, owing to its infusibility and 
freedom oom liability to chemical change. For this 
reason they are often called pe ee ** platinum pyro- 
meters,” which is the name by which I shall generally 
refer to them in what follows. : 

Masthiessen showed many years ago that the resist- 
ance of a wire of almost any pure metal increased nearly 
in proportion to the absolute temperature. The resistance 
of a pure platinum wire increases by about 34 per 
cent. between 0 deg. and 100 deg. Cent. At 1000 deg. 
Cent. its resistance is about four times as great as at 
0 deg. Cent. Not only is the increase of resistance very 
large, but it can be very accurately measured. The mea- 
surement of resistance is much the most simple and exact 
of all electrical measurements, and there can be no doubt 
that thermometers constructed on this principle can be 
made much more sensitive and accurate than any other 
kind. They have a great advantage in this respect over 
thermo-couples, The electromotive force of a thermo- 
couple is by nature very small, and could not in any case 
be measured with the same ease and accuracy as a 
resistance. ; : 

The merit of having worked out the platinum pyro- 
meter in a practical form, and of having introduced it 
into general use, undoubtedly belongs to Sir W. Siemens. 
In his Bakerian lecture in 1871,* he explained the theor 
of the method, and described instruments capable of indi- 
cating temperatures up to 1000 deg. Cent. 

The great convenience and advantage of the method 
was at once realised, and a committee of the British 
Association was appointed to test the instruments, and 
report upon them. Their report, however, which was 

Ublished in 1874, disclosed a most serious practical defect. 
The committee experimented chiefly with a pyrometer in 
an ordinary fire at moderate temperatures of about 
800 deg. Cent., and they found that the resistance of the 
pyrometer increased continuously with continued heat- 
ing, and that the wire underwent rapid deterioration. 
They also made some experiment and suggestions with a 
view to remedy this defect, but they did not succeed in 
overcoming it. This continuous change of zero is certainly 
the most serious practical defect that a pyrometer can 
have, and there can be no doubt that the report of the 
British Association did a great deal to destroy confidence 
in this method of measuring ag omen 

About seven years ago, when I began making experi- 
ments on this subject at the Cavendish Laboratory, Cam- 
bridge, I was at first very much surprised to find that the 
platinum wires which I used did not undergo continuous 
change, even when subjected to much more severe tests 
than those applied to the Siemens pyrometer by the com- 
mittee of the British Association. By making further 
experiments, however, with a sort of imitation Siemens 
pyrometer, I succeeded in reproducing at pleasure the 
effects they had observed, and in —— to my own 
satisfaction that these defects were not inherent in the 
method, but merely incidental to the particular form of 
instrument on which they experimented. I found that 
if the wire was properly protected from strain and: from 
contamination,+ the pyrometers could be made practically 
free from change of zero, even at very high temperatures. 
Now, since I claim to have succeeded in constructing 

yrometers on this principle which are free from this de- 
fect, I feel that it is incumbent on me, in order to restore 
confidence in the method, to explain the particular de- 
fects of construction of the Siemens pyrometer to which 
its changes of zero are due, and to show how they may be 
avoided. 

The construction of the Siemens pyrometer has not, so 
far as I am aware, undergone any material change since 
1874. The coil of platinum wire, which forms the sensi- 
tive part of the instrument, is wound on a clay cylinder, 
and packed in an iron tube from 5 ft. to 8 ft. long, and 
about an inch or so in diameter. I have here the fine wire 
and the clay cylinder from a pyrometer which was recently 
in use at the Royal Arsenal, Woolwich. I was informed 
that it had never been heated above 900 deg. Cent., or 
1600 deg. Fahr., but its resistance had increased some 15 

rcent., corresponding to an error of about 100 deg. 
Pahr. in the temperature measurements. When the 
instrument was taken to bye it was found that the 
wire was quite rotten and brittle in some places and 
sticking to the clay cylinder. This, I think, is sufficient 
evidence that the clay, or some impurity contained in it, 
attacks the wire, otherwise the local nature of the action 
could not be explained, unless the quality of the wire 
used was very inferior. 

I have tried several materials on which to wind the 
wire, but have found nothing that answers so well as mica. 
The plan I generally adopt is to double the wire on itself 
and wind it round a very thin plate of mica, in such a way 
that it only touches the mica at the edges. This method 
gives very good insulation, even at high temperatures, 
and, so far as I can discover, the mica has no action on 
the wire even at temperatures of 1200 deg. Cent. 

Another defect of the Siemens pan the iron 
containing tube. Metallic vapours of any kind will attack 
the wire readily, and will ruin the pyrometer. It is not 
probable that the iron itself will be appreciably volatile 
at temperatures below 1000 deg. Cent., but it is very 
likely to contain several more volatile impurities. Vapours 
of copper, tin, zinc, &c., rapidly render the wire brittle 





* See also Transactions of the Society of Telegraph 
Engineers, 1875. 
+ Phil. Trans. R.S. A, 1887, pages 161 to 230, 


and useless. A comparatively small trace suffices. Here, 
for instance, is a pyrometer with copper electrodes, 
which has been kept at a temperature of about 850 deg. 
Cent. for an hour or so in a porcelain tube. The dis- 
coloration of the mica in the neighbourhood cf the 
copper leads shows that the copper was appreciably 
volatile at this temperature, 150 deg. Cent. ym a its 
melting point. The resistance of the platinum coil was 
in this case increased by nearly 4 per cent., owing to the 
action of the copper. For this reason copper or silver 
ane cannot be used in pyrometers for high temperature 
work, 

The pyrometer which I have handed round has silver 
leads, and is intended for working “P to temperatures 
of 700 deg. or 750 deg. Cent. only. It is inclosed ina 
tube of very hard glass, which does not begin to soften 
oe nearly 830 deg. Cent., that is to say, at a bright red 

eat. 

For work at high temperatures it is essential to use 
leads of platinum, which must be fused, not soldered, on 
to the fine wire of the coil. Solder of any kind is quite 
inadmissible, and screw contacts, such as are used in the 
Siemens pyrometers, are clumsy and liable to change 
their resistance with repeated heating. 

Glass cannot, of course, be used for the containing 
tube in high temperature work. In my experience a 
hard-glazed porcelain tube does very well to protect the 
wire, at least up to temperatures of 1200 deg. Cent. A 
silica tube would probably do even better, but I have 
not yet succeeded in constructing such tubes the requisite 
size. 

The instruments whichI have here are inclosed in 
porcelain tubes. Their interior construction is precisely 
similar to that of the pyrometer which I have handed 
round, except that they io platinum leads. This par- 
ticular pattern is intended for laboratory work, and for 
testing small ys ; but you will understand that they 
can readily be made of any other pattern to suit furnace 
work. For some kinds of rough work it is convenient 
to protect the porcelain or glass tube with an outer tube 
of iron, and to make the instrument much larger. 

It has been objected that the necessity of inclosing 
these pyrometers ina porcelain tube is a serious draw- 
back, on account of the size, expense, and fragility of the 
tubes. I would first observe that, whatever kind of 
pyrometer is used, it is necessary to protect the sensitive 
portion in some way, if results of any accuracy are 
desired. Even with a thermo-couple the wires must be 
insulated, and must be protected from contamination, or 
it is necessary to cut off the junction and graduate the 
instrument afresh. Secondly, I would observe that 
porcelain has hitherto been found to be the most suitable 
material for high temperature work, and that good 
porcelain tubes are not so oe ge as is commonly sup- 
posed. I have only as yet had the misfortune to break 
one tube, and that was with a hammer. The pyrometer 
in question had been in use for about six months. The 
exterior of the tube had been attacked by lead oxide 
alumina, cast iron, and other powerful reagents, and ha 
‘been very roughly treated in scraping off adherent masses 
of metal and slag. At the close of some experiments at 
the Mint with Professor Roberts-Austen the pyrometer 
suddenly refused to indicate. We supposed that some 
metal must have found its way through the tube, and 
a post-mortem examination was accordingly performed 
with ahammer. To my great annoyance I found that 
there was nothing the matter with either the tube or the 
pyrometer, and that the defect was simply due to a short 
circuit of the external leading wires, cavsed by the soften- 
ing of the gutta-percha insulation. Since then I have 
res Se the precaution of insulating the leading wires with 
silk or asbestos, and have not had the misfortune to break 
any more tubes. 

o far I have described only the construction of the 
pyrometer itself. The construction of the indicating 
portion of the apparatus, and the method of measuring 
the resistance, is a question of almost equal import- 
ance. 

The resistance of one of these pyrometers can, of course, 
be measured by any of the usual methods, but the sensi- 
tiveness and accuracy attainable depend very largely on 
the selection of a suitable method and apparatus. In the 
case of the Siemens pyrometer, the differential galvano- 
meter method has been adopted. A _ resistance-box is 
used reading to 74th of an ohm, which corresponds to 
about 3 deg. Fahr., and a table is issued giving the 
resistance for every 20 deg. Fahr. The disadvantages of 
this method are (1) that the readings are discontinuous, 
(2) that it is necessary to refer to the table, and do an 
interpolation sum to find the temperature. 

The differential galvanometer method is, moreover, for 
other reasons unsuitable for accurate work. It is essen- 
tial to use the Wheatstone bridge method. For use with 
my own pyrometers I have adopted the most accurate 
modification of the latter method, in which a bridge wire 
is used for reading the fractions. The advantages of 
this method are (1) its superior accuracy ; (2) that the 

ings are continuous; (3) that the divisions of the 
wire may be made tocorrespond directly to degrees of 
temperature. The principle of the method has already 
been descri and explained in a paper published in the 
Philosophical Magazine for July, 1891. e following is 
a ae and description of a form of resistance-box 
specially made for the purpose (Fig. 1, e 764): 

The pyrometer leads marked P and C are connected to 
the terminals marked P andC. The battery is connected 
to the terminals marked B, and the galvanometer to the 
terminals marked G. AD is the divided wire witha 
millimetre scale and verneir H, reading to ;}zth of 
a degree. EF is an adjustable set of resistance coils, 
The numbers on the s of the screw-nuts E to F give 
the equivalent values of the corresponding resistances in 





centimetres of the bridge wire. The resistance coils 
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themselves are compensated, so that changes of tempera- 
ture of the box do not affect their values. 

In taking an observation, resistances are unscrewed or 
unplugged in the arm EF, and the galvanometer contact 

iece H is moved along the wire till the balance is found. 

he reading of the bridge wire, added to the sum of the 
coils unscrewed, gives the value of the temperature 
directly in degrees on the platinum scale. f 

With this apparatus 1 centimetre of the divided wire 
corresponds to 1 deg. Cent. It is not difficult to make 
the galvanometer sensitive to ;j;th of a degree at 
1000 deg. Cent., and, of course, y;th of a degree, which 
corresponds to one millimetre of the bridge wire, can be 
read with tolerable ease and certainty. 

With these instruments it is not only possible to read 
with certainty to a tenth of a degree at 1000 deg. Cent., 
but what is more surprising and important, the readings 
are actually constant and consistent to this fraction of a 
degree. I have made several experiments to test this 
point. Some typical illustrations will be found in a 
series of experiments made at the Royal Mint in conjunc- 
tion with Steuer Roberts-Austen, and described in the 
Philosophical Magazine for February, 1892. In the present 
state of our knowledge I do not think it would be possible 
to construct a pyrometer on any other ager ge to read 
with anything approaching to this degree of accuracy. 
There are very few instruments that can be made to read 
even to 10deg. with certainty at 1000 deg. Cent., and the 
— errors of most pyrometers are much larger than 
this. 

It may be objected that so high a degree of accuracy is 
not required for most practical purposes. It is, however, 
undoubtedly valuable for scientific work, and, of course, 
there is no difficulty in constructing less delicate instru- 
ments in cases where the highest degree of accuracy is 
not required. 

For the most accurate work the bridge wire or “ null” 
method possesses undoubted advantages. For practical 
purposes, however, it is in many cases more convenient 
to use a * deflection” method. In the Wheatstone bridge 
method, and also in the differential galvanometer method, 
the resistance is measured by balancing it against another 
resistance, which is adjusted by trial until the balance is 
obtained. This necessity of continuous adjustment is 
particularly troublesome in cases in which the tempera- 
ture is varying, and in which, for this very reason, a high 
degree of accuracy is out of the question, 

platinum on can, however, be easily arranged 
so that the odd degrees of fractions are directly indicated 
by the deflection of the galvanometer, instead of being 
found by sliding the contact piece along the bridge wire 
till the deflection is nothing. If, however, the ordinary 
form of galvanometer be used, its deflection will depend 
on the strength of the battery as well as on the change of 
resistance. Itis, therefore, necessary either to use a con- 
stant battery or to compensate the galvanometer so that 
its deflections are independent of the battery power. The 
second plan is, in my opinion, the best. Constant bat- 
teries are very liable to get out of order, and are never 
quite constant. It is better to use an ordinary electric 
bell or telephone battery, and to compensate the gal vano- 
meter. 

The deflections of an ordinary galvanometer will also 
vary with the resistance and temperature of its coils. 
The galvanometer must, therefore, also be compensated 
for f oeacten of temperature of the air, so that it may give 
the same readings in summer and winter. Since, after 
all, the galvanometer deflection is only used for giving 
the odd twenty or thirty degrees and not the whole tem- 
perature, this might be regarded as a superfluous precau- 
tion ; but it can easily be shown that this is not the case 
if you wish to read with certainty to a tenth of a degree. 

T have recently succeeded in compensating a galvano- 
meter in a comparatively simple way, so as to satisfy both 
conditions. The deflection of the galvanometer is then 
proportional to the change of resistance of the pyrometer, 
and is independent both of the strength of the batter 
and of the temperature of its coils. With a mirror gal- 
varnometer, compensated in this way, it is possible to read 
to a tenth of a degree with tolerable certainty at 
1000 deg. Cent. My own instrument gives an angular 
deflection of twenty-five minutes for 1 deg. Cent., with a 
possible error of less than five minutes in a deflection of 
15 deg. of arc. 

Most people who are not practical electricians find a 
mirror galvanometer rather difficult and troublesome to 
work with. For ordinary purposes a needle galvanometer 
is sufficiently accurate, and certainly much easier to read. 
Fig. 2 represents the arrangement of the apparatus for 
working with a needle galvanometer at any temperature 
up to 1500 deg. Cent. 

A A’ represents the pyrometer in its containing tube 
connected by the flexible leads L L, which may be of any 
convenient length to the terminals P P, C C of the indi- 
eator. A common Leclanché or dry battery is connected 
to the terminals B B. By means of suitable switches, 
not shown in the diagram, any number of different pyro- 
meters in different places may be +lternately switched on 
to thesame indicator. The needle N of the galvanometer 
is furnished with a long fine index, which moves over a 
scale divided into 100 parts. R isa resistance-box, pre- 
ferably of dial form, and mounted on the same as the 
galvanometer. The travelling plug T can be inserted in 
any one of the holes, so as to vary the resistance in the 
circuit, The resistance of the pyrometer is adjusted so 
that a change of 1 ohm corresponds to 100 deg. Cent. or 
Fahr., whichever may be preferred. The remaining coils 
and resistances forming the Wheatstone bridge are con- 
tained in the galvanometer case. The connections, &c., 
are not shown in the diagram, to avoid unnecessary com- 
plication. 

In taking an observation, the temperature is generally 
known beforehand to within 100 deg. The plug T is in- 


oe 





serted in the corresponding hole. The key K is then de- 
pressed, and the needle of the galvanometer at once indi- 
cates the odd degrees and fractions. In the position 
shown in the diagram the temperature indicated is 
930 deg. When the needle falls below 0 the plug T must 
be shifted backwards. When it rises above 100 deg. the 


|then be fairly comparable if expressed on the platinum 
'seale. If the greatest accuracy is desirable the readings 
| can be still further reduced to the scale of some particular 
standard pyrometer. In this way we shall at least be 
jable to secure uniformity in place of the bewildering dis- 
‘crepancies at present existing. The platinum pyrometer 
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plug is shifted the other way. An arrangement is also 
provided for keeping the key K permanently depressed 
when the temperature is to be indicated continuously. 
The use of this form of instrument requires no special 
electrical knowledge or skill. The observations are such 
as any intelligent workman can readily make. It is many 
times more sensitive than any of the ordinary forms of 


pyrometers, its readings are alsomuch more constant and | 


trustworthy, and there are no calculations to be made or 
corrections to be applied. 
For many kinds of rough work, and particularly for 


| will 


a 


preserve the standard, and if at any future time it 
becomes possible to make more accurate measurements 
with the air pyrometer, all the observations previously 
made will not be simply wasted, as they are under the 
| existing want of system, but can at once be expressed in 
| terms of the new standard, 





Be.te1aAN Locomotive Burtpinc.—The John Cockerill 
Company has obtained an order for thirty-five locomotives 


| with tenders for the Riazan and Ouralsk (Russia). 


work in furnaces and blast pipes, it is not necessary to | 


read with this degree of accuracy throughout the whole 
scale. In many cases the temperature is only required 
roughly, say to 5 deg. or 10 deg. For this purpose the 
auxiliary resistance-box R may a dispensed with, and the 
whole temperature indicated by the deflection of the gal- 
vanometer. is, of course, makes the apparatus much 
simpler and cheaper, as the resistances are expensive and 
difficult to adjust. By suitably adjusting the scale of the 
galvanometer it can be made to cover any desired range, 
such as 0 deg. to 1000 deg. Cent. or Fahr., instead of 
0 deg. to 100 deg. 

In cases where greater accuracy is desired, but only 
over a small range, such as 1000 deg. Cent. to 1300 deg. 
Cent., the resistance-box may also be dispensed with, the 
pyrometer and the galvanometer scale being adjusted so 
as to start reading at the desired point. One great 
advantage of these pyrometers lies, in fact, in the ease 
with which they can be adapted to suit any particular 
kind of work. 

Another advantage of these pyrometers, which I 
pointed out some years ago,” is that different instruments 
when properly adjusted, agree in their indications very 
closely indeed throughout the whole scale. In the case 
of pyrometers constructed of the same wire the largest 
difference I have hitherto observed is only half a degree 
at 1000 deg. Cent., and even in this case I cannot be quite 
certain, because poe vig wees showed thedivergence 
was not quite so well made as the others. With pyrometers 
constructed of different specimens of wire the divergences 
are still very small, even if the electrical coefficients of 
the wires differ by as much as 10 or 15 per cent. In any 
case such small differences are readily dealt with, in cases 
where a high degree of accuracy is required, by reducing 
the indications by means of a table of corrections to 
those of a standard instrument. 


endeavour at present to reduce the indications to the 
scale of the air thermometer, because the latter instru- 
ment cannot at present be made to read with certainty 
even to 10 deg. or 20 deg. at 1000 deg. Cent. To the 
practical man it does not very much matter whether the 
scale of his instrument be Centigrade or Fahrenheit, or 
absolute or arbitrary. What he wants is an instrument 
which will always give the same indication at the same 
temperature, so that, having once discove the tem- 
perature necessary or most suitable for any particular 
process, he can make certain of reproducing the same 
conditions at will at any future time. This desirable 
result can, I believe, be most perfectly attained, as far as 
our present state of knowledge goes, by the use of 
platinum pyrometers. Since different platinum pyro- 
meters can be made to agree very closely in their ae 
tions, the results obtained by different observers will 


* Phil, Trans, R.S. A, 1887, page 162, 





ferred heey consists of aa 6- 
| 1-pounder rapid-firing guns, with two 
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Tue LAKE Citizs.—The growth of the Lake Cities of the 

United States during the last decade was simply marvel- 
lous. The population of the towns on the shores of Lake 
Superior expanded from 5528 in 1880 to 64,147 in 1890. 
|The towns on the shores of Lakes Huron and St. Clair 
advanced from 181,613 in 1880 to 304,863 in 1890; those 
on the shores of Lake Michigan from 734,196 in 1880 to 
1,512,663 in 1890; those on the shores of Lake Erie from 
420,685 in 1880 to 675,310 in 1890; and those on the 
shores of Lake Ontario and the St. Lawrence from 
131,520 in 1830 to 182,125 in 1890. It will be seen that 
while the aggregate populations of the Lake Cities were 
1,473,539 in 1880, their inhabitants numbered 2,729,108 
in 1890. Chicago is included in the cities on the shores 
of Lake Michigan, and the population of this marvellous 
centre grew from 503,185 in 1880 to 1,099,850 in 1890. 


Tue ‘‘Castinge.”—The United States gunboat Castine 
has just been launched at Bath, Maine. The Castine is 
a steel gunboat 190 ft. in length on load-line by 32 ft. in 
extreme breadth, and 12 ft. in mean draught, having a 
displacement of 1050 tons. She has twin-screw vertical, 
triple-expansion engines in a water-tight compartment. 
The diameter of the high-pressure cylinder is 15 in. ; 
that of the intermediate, 224 in. ; and that of the low- 
pressure, 35in., with a stroke of 2 ft. The collective 
indicated horse-power is expected to be 1600, and the 
= 14 knots per hour. The coal-carrying capacity of 
the Castine is intended to be enough to enable her to 
steam 2452 knots at her maximum, or 4668 at 10 knots. 
She has a schooner rig, with a square foresail, and spreads 
about 6500 ft. of canvas. The main battery of the 
Castine consists of eight 4-in. rapid-firing guns. Her 

unders and two 
atlings. 





Buast FurNACES IN THE UnitTED States.—The number 
of furnaces in blast in the United States at the commence- 
ment of May, was 268, their aggregate productive capa- 
city being 177,868 tons per week. The corresponding 
number of furnaces in blast at the commencement of 
November, 1891, was 304, their aggregate productive 
capacity being 187,685 tons per week. The correspond- 
ing number of furnaces in blast at the commencement of 
May, 1891, was 227, their aggregate productive capacity 
being 115,590 tons per week. The corresponding number 
of furnaces in blast at the commencement of November, 
1890, was 342, their te productive capacity being 
177,958 tons per week. The corresponding number of 
furnaces in blast at the commencement of May, 1890, was 
344, their aggregate productive capacity being 180,099 
tons per week. The corresponding number of furnaces in 
blast at the commencement of November, 1889, was 323, 
their aggregate productive capacity being 165,225 tons 





per week, 
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STEAM ENGINES AND BOILERS. 


6645. R. Ford, St. Petersburg, Russia. Condens- 
ing the Exhaust of Steam Engines, (8d. 1 Fiy.] April 
6, 1892.—This invention relates to a system of compounding the 
exhaust of any number of steam engines by arranging the educ- 
tion pipes thereof, so that they all converge into and are con- 
nected to the same condenser ; the object being to economise the 
extra consumption of fuel entailed by the use of auxiliary high- 
speed engines required for electric lighting, hoisting, &. The 
compound eduction pipe D isin communication with each of the 
series of auxiliary engines, irrespective of their number, and is 
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ted to the d E of the main engine. Should the 
main engine be inoperative, in order that the auxiliary engines 
may be instantly cut off from their connection with the con- 
denser E, a stop valve G is provided in the pipe D, in which case 
the auxiliary engines would, for the time, exhaust into the atmo- 
sphere ; each engine being provided with a valve for that pur- 
pose. The position of these valves is shown by H, H,H, which 
serve the double purpose of closing their connection with D, and 
pening their tion with pipes I leading to the atmosphere, 
and vice versa. (Accepted May 11, 1892). 


4546. J. Hohenreiner, Munich, Bavaria. Fasten- 
ings for Doors of Flues, &c. (8d. 3 Figs.) March 
8, 1892.—This invention relates to means for fastening the 
doors of flues or fireplaces, especially doors having inner 
and outer plates. The rotary disc ¢ terminates at its 
inner side in a pin d that passes through a plate, and is 
rigidly connected to and forms the axis of rotation of the bolt; a 
cap e being arranged to cover the disc and having formed in ita 
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slot i. The discc has a corresponding recess k adapted to receive 
one end of a barg when introduced through the slot i in the cap 
e. On then partly turning the bar g, the door being close, the 
consequent rotation of the disc in the same direction will cause 
the arms of a bolt to take into the recesses in the door frame m 
and so lock the door in its closed position. On turning the rod 
or bar g in the opposite direction the arms of the bolt will be 
turned | A out of the recesses and thereby unlock the door. 
(Accepted May 11, 1892). 


5376. W. McG. Greaves, Manchester. Air and 
Steam Injecting Apparatus forFurnaces. (8d. 2 Figs.) 














March 18, 1892.—This invention relates to means for automatic- 


into a furnace on the opening and shutting of the furnace door. 
A steam pipe C communicates with the boiler at A, a tap being 
provided to open and shut off steam current inC. The plug of 
the tap L, which is made and fitted to be never entirely closed, 
is worked by a key E, the handle F' of which is also worked by a 
key having its plug attached to, and moving with, the spindle of 
the furnace door. e ~~ is — to the air, and a current is 
drawn into the furnace. en the furnace door is open the key 
of handle F! after a time moves plug F! and key E, and this moves 
plug F and tap L, so that a larger volume of steam passes through 
Pipe C to furnace, the reverse action taking place when the furnace 
oor isclosed. Accepted May 11, 1892). 





ELECTRICAL APPARATUS. 
6119. M. A. Cattori, Rome, Italy. Electric Rail- 
Ways. (8d. 8 Figs.) March 29, 1892.—This invention consists 
chiefly in the method of arranging the circuit breaker between 
the single sections which form the electric conductor for series 
system electric railways, and for parallel railways whose current 
conductors feed the sections in shunt. At-the two sides of each 
switch-box, vertically corresponding with the direction of the 
conductor, is a bronze arm bent in the form of a ly, one side of 
which supports the switch box, the lower part being entered by 
the conductor, whilst the opposite side is screwed into the 
insulator, which then serves in connection with the other insu- 
lator at the other side for supporting the whole of the heads of 
the sections and of the switch-box. Atthetwosides of thesliding 
contact are arranged two wings sufficiently thick to determine 
the outer edges, so as to make a curve which will form the angle 
@ with the direction of the conductor, these wings being 80 
arranged that the inward part of one corresponds with the 


Fig 
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projecting part of the other, so that the outside edges of the 
two maintain a constant distance in the development of their 
form. Under the cylindrical body, which shifts the circuit 
breaker, stands the disconnecting lever, which, being moved at 
one side, enters into a fork, thus closing the circuit, whilst if 
moved in the opposite direction, leaves the fork and breaks the 
circuit. The lever is moved by wings entering into the opening 
formed by the arms extending radially from the cylindrical body, 
and according to the direction of the movement it opens or closeg 
the circuit, on account of the direction ef the projection of the 
wings running alongside the sliding contact for taking the current. 
Acaee conductor of the current is divided into sections s', s?, 33, 
&c. The circuit breakers, which in their normal position are 
closed, are in the form of wedges, these wedges carrying arms 
with rollers, between which the inclined surface contacts for taking 
the current may slide. (Accepted May 11,1892). 


MACHINE TOOLS, SHAFTING, &c. 


1820. T. Blears, Chorlton-on-Medlock, Lancaster. 
Turning, Planing, &c., Tools and Holders therefor. 
(8d. 4 Figs.) January 30, 1892.—This invention relates to turn- 
ing, &c., tools and tool-holders, so arranged as to enable accurate 
and steady adjustment to be made and maintained. When using 
the tool-holder and cutter for boring purposes the front part of 
the holder stem B! B? is arranged at right angles to the main 
stem B, and a circular cutter A is carried in the jaws. The thrust 
pin D is then applied through a hole drilled in line with the jaws 
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and a forcing screw inserted in a projection from the stem of the 
tool-holder through itsside. The circular cutter A is operated by 
means of a screw bolt and nut, which when tightened up the in- 
clined surface rotates the circular cutter A about the centre C, 
and a screw is adopted to adjust the play of the incline piece. 
This bolt C is shifted to the next hole when the cutter A has 
moved out of range, and so the cutter is completely rotated till 
the whole surface has been entirely utilised. (Accepted May 11, 


MINING AND METALLURGY. 


6469. C. G. T. Neumann, Bradford. Crushers of 
Ore, &ec. (8d. 5 Higs.) April 4, 1892.—This invention relates 
to grinding or crushing mills in which an inner and outer cone 
are caused to simultaneously rotate to reduce the material 
fed between their faces. A central driving shaft B is secured at 
its lower end within the hub of a spurwheel D, the lower end of 
the hub being stepped in a seat in the base of the frame A, and 
steadied at its upper end by means of a yoke C, in which it has 
a free rotary movement. The lower end of the shaft B is pro- 
vided with a groove extending longitudinally along it, and a set 
screw seated in the wall of the hub extends within the groove so 
as to cause the shaft to rotate with the wheel D, and at the same 
time to permit it to be raised and lowered independently of the 
wheel. The exterior cone F has a series of grinding edges ex- 
tending obliquely along its inner surface, and slanting in the 
opposite direction from that upon the inner cone E, and is fixed to 
a spurwheel G corresponding in size to the wheel D fixed to 
rotate with the shaft and inner cone, a drive wheel H being in 
position to intermesh simultaneously with the two spurwheels 
D and G. Spouts extend in a downwardly slanting direction 





ally increasing and decreasing a current of air and steam injected 


the spouts and the outer cone F is sealed by means of an annular 
cup K for containing a liquid, and into which a downwardly ex- 
tending flange on the outer cone F projects. The yoke C is sup- 
ported at its opposite ends by nuts M seated on screw-threaded 
standards fixed to the main frame. The arrangement for raising 
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and lowering the shaft B and the inner cone serves to hold the 
former, centred with great accuracy under the grinding strain to 
which the cones are subjected, and at the same time serves asa 
means for accurately adjusting the inner cone towards the outer 
to vary the degree of fineness to which the material is to be 
crushed. (Accepted May 11, 1892). 


RAILWAY APPLIANCES. 


4524. W. F. Rustiee. Streatham, Surrey. Con- 
trollingthe Leversof Interlocicing Ap aratus 
by Electricity. (8d. 5 Figs.) March 8, 1892.—This inven- 
tion has reference to means for detecting any failure in the work- 
ing of the outdoor connections of facing point locks, &c., and con- 
sists firstly of an electro-magnetic lock in which motion is trans- 
mitted to the magnet itself through the medium of the catch 
handle of the lever in the interlocking apparatus, the raising of 
the catch handle closing a final break in the electric circuit prior 
to moving the magnet, which, assuming the break in circuit at the 
outdoor connections to have been closed, causes the magnet in its 
transit to carry with it and remove the lock. A lever a pivoted 
to a signal lever b and to a catch rod c is caused, when the catch 
handle is operated, to engage with a lever d pivoted at f to close 





the insulated contacts g placed in an electric circuit containing 
the electro-magnet h and the contacts connected to the outside 
points and signals. When the points to be passed are in their 
proper positions fora traffic movement, the closing of the con- 
tacts g completes an electric circuit, which excites the electro- 
magnet, causing it to attract the armature, and on the further 
closing of the catch handle, the contact levers are swayed round 
the central pivot, while by means of a slotted link the electro- 
magnet is rotated around a pivot carrying a pawl n with it free 
ot the arm o secured to the lever } and so removing the lock from 
the signal lever. Should, however, any of the outside contacts 
fail tobe made, the electric circuit will not be closed and the 
signal lever will be locked in the ‘“‘danger” position until the 
circuit is again completed. (Accepted May 11, 1892). 


4953. G. Miller and G. J. Miller, Mitcham, Surrey. 
Railway 8 g. (8d. 5 Figs.) March 14, 1892,—This 
invention relates to means for signalling from a signal-box to the 
driver of a moving locomotive, especially in case of fog. The wire 

ses from the signal-box over a pulley at the side of the rail to 
he end of a lever, 3 which is provided with a turned-up end 6 
close to the rail. To the first-mentioned end of this levera second 
wire is attached passing over a pulley 7 to the end of a lever 8 























carrying a weight which tends to keep the lever 3 against the 
stop in signalling position. When the signal is to be given a lever 
5 is released and an extension strikes againstit, causing the 
rod to be turned a short distance. When the extension has passed 
the lever a spring causes the hammer to strike the bell and give 
the signal. Should there be no danger a wire 1 is pulled turning 
a lever 3, and drawing the arm 6 out of reach of the extension. 
(Accepted May 11, 1892). 


MISCELLANEOUS. 


5407. F. W. Volihe: and C. Bernhardt, Lubeck, 

y. Excava es. [8d. 1 Fig.) March 
18, 1892.—This invention consists mainly in constructing the 
bucket frame in three parts, and in combining these by hinge 
joints and pd pee them as to permit of their forming any 
angle with e: other, within certain limits. The bucket frames 
consist of the parts A O, C D, and D B, the middle part being con- 
nected to the others by hinge joints. AC carries rods A E, C E, 
and D B carries the rods D F, the rods being so connected together 
that the —s A, C, Eand D, B, F each form a rigid triangle. 
The points E, F are connected by a pivoted rod, equal in length 
to C D, and thusan articulated parallelogram is formed between 
those triangles which allows C D to be turned 180 deg. relatively 
to AC. In order to enable the angles F, D, Band C, D, Bto be 
altered for different positions of C D, the length of the stay F B is 





from the opposite sides of the inner cone, and the space between 


varied. Toa chain m is connected another chain n carrying the 
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part of the frame A C, which is raised or lowered with B D and 
C, D and thus a further optional alteration of the angles AC D 


tion forming upon the metal surface will be permitted to pass 
down the corrugations of the paper and prevented from dampen- 































i 
} 
t 
i 
i 
t 
4 
; 
tf 


ee 


errata 


Carry 


Crepe ry ee 


———— , 








SE TE Ap AR a ORE 


EN “a 


> . fh ren 
> painting, tH 
5407 SPhapregpaengpone 4 
A PH We 


all 





and C D B effected, which will depend upon the relative positions 
of the chains m and » and upon the length of the latter chain 
between the points of connection kandl. (Accepted May 4, 1892). 


6091. H. E, Newton, London, (R. McKenzie, Sydney, 
New South Wales.) Ventilation of Sewers, [8d. 4 Figs.] 
March 29, 1892.—The object of this invention is to ventilate 
sewers from their lower grades, and at the same time destroy by 
heat any deleterious sewer gases, and the germs tained 

















ing the felt and causing it to lose its non-conducting character. 
(Accepted May 11, 1892). 

6664. W. Terry and F. Rawnsley, Bradford. Ex- 
panding Reed for Looms. (8d. 4 “igs.] April 7, 1892.— 
According to this invention each dent of the reed is perforated at 
each end and slipped on to two horizontal rods placed at equal dis- 
tances apart, the dents being closed by brackets operated by 
eccentrics, but opened. by flat springs lying between each, the 
springs being allowed to act as the eccentric return, Into the 
grooved bars d enter the opposite ends of the dents e forming 
the reed, the dents being perforated at each end and placed on to 
two horizontal rods f which are carried and supported bya ver- 
tical plate g made secure on the rods by lock nuts. The dents 





therein. The gas burner is lighted through the opening c, which 
is then closed; the intense heat from the Bunsen burner will 








quickly bring the asbestos contained within the shell D, to an 
incandescent state, thereby causing a heated updraught to ensue, 
thus drawing the foul gases upwards from the sewer. As the foul 
gases pass round the shell, which by this time is a ball of fire, 
they will become decomposed by the intense heat to which they 
are subjected, and all noxious germs consumed, the products of 
combustion passing upwards through the shaft B, into the outer 
atmosphere in a harmlesscondition. (Accepted May 11, 1892). 


6514. R. Priest, Cradley Heath, and W. Morall, 
Smethwick, Staffs. Hydraulic Punching Bears, 
Shears, &c, [8d. 7 Figs.) April 5, 1892.—This invention 
has reference to hydraulic punching bears, &c., in which a tool is 
required to operate through a small space with immense power. 
To force down the ram E, the screw-box H is turned and screwed 
down, the screw thereby forcing the fluid contained in the 
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sorew-box A and in the ram E through a small hole p intoa 
cistern F against a ram packing, thereby forcing downwardly 
the ram E and punch D fixed thereto. To withdraw the punch 
and raise the ram E, the screw-box H is turned in the opposite 
direction until its collar comes into contact with the screwed 
collar in the top of the ram which, and the screw-box, will 
move together to their original position. (Accepted May 11, 
1892). 


5450. G. W. Hoglen, Dayton, Montgomery, Ohio, 
U.S.A. Prevent Freezing of the Liquid Contents 
of Vessels. (8d. 2 Figs.) March 19, 1892.—The object of this 
invention is to provide means for preventing the freezing of the 
liquid contents of vessels. The reservoir of the extinguisher is 
made of a material such as sheet metal, and is adapted fora 
chemical fire extinguisher in which an acid and alkali are mingled 
in the vessel and projected in a stream therefrem. In order to 
prevent the freezing of the alkaline solution, the extinguisher 
chamber A is provided with a non-conducting a which 
will protect it from sudden changes of temperature, an is sur- 
rounded by a casing J, between which and the chamber is left a 
considerable space. The outer surface of the chamber and the 
inner surface of casing are covered with a layer of corrugated tar 
board K1, between which layers the space is filled with a material 
L, such as wool or felt. The contents of the chamber are thus 


are fined between the plates g and i, the latter of which is not 
fixed upon the rods f, but is capable of being moved backward and 
forward on them for the purpose of compressing the dents of the 
reed and for allowing them to expand by the action of flat 
springs placed on the rods and between each dent. Upon a stud 
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k which is carried by two plates is mounted two eccentrics, both 
of which work within yokes mounted upon the horizontal rods /. 
These eccentrics are made to revolve by a wheel operated by a 
worm fixed upon a short horizontal shaft 7, this shaft being made 
to revolve intermittently at each revolution of the crankshaft by 
a ratchet-wheel, into the teeth of which is a pawl carried on the 
end of a short lever arm wu placed loosely on the oross-shaft 
r. The outer end of arm wu rests upon the upper end of a 
vertical rod v, the bottom of which, as the slay oscillates back- 
ward, rides up the inclined plane, and the vertical rod is raised, 
and with it the end of the short lever arm u, whereby the pawl 
causes the ratchet-wheel te be moved and rotary motion is trans- 
mitted to the eccentrics causing a yoke to traverse upon the 
horizontal rod f, and simutaneously therewith another yoke is 
made to travel in the opposite direction, drawing the rods/ with 
it for purpose of eampressing the dents of the reed equally 
between the platesg and i. (Accepted May 11, 1892). 


5544. C. H. Onions, W. Edwar and J. Evans, 
Shrewsb' . Drawing, Raising, or Forcing Liquids. 
(8d. 1 Fig.) March 21, 1892.—This invention relates to meansfor 
drawing, forcing, or raising liquids, by compressed air, in a steady 
flow to any required height without the use of pumps. The air- 
tight tank a is fitted with water supply tube 0 ; an air cock ¢c and 
compreseed air outlet c! being connected by pipes to the vessel 
from which the liquid is to be drawn. The pressure of air is deter- 
mined by the force of water entering the tank, and the force of 
water is controlled by a governor which consists of a cup d? 
having mercury in it, and an inverted bell cup d attached to the 
lever d. The mouth of the bell cup dips into and is immersed in 
the mercury so as to prevent the escape of air. The weight on 
the valve lever and the depth of the mercury determines the 
amount of resistance of the inside pressure required by and con- 











sistent with the safety of the apparatus. If it isdesired to supply 
and empty the tank automatically ; through the climbing ball h 
passes a tube which is fitted loosely over a rod k, the ball being 
sufficiently buoyant to lift the tube ¢, upon the water rising, toa 
point m, a sheulder being formed at the by se end of the tube, 
against which the climbing ball acts. The lower end of the tube 
is connected to a lever n, which when the tube is lifted by the 
action of the ball is raised and opens an outlet valve until the 
escape of water and the lowering of the ball, when the outlet 
valve will close. The ball also lifts a lever attached to a clapper o 
covering a small air-hole in the tank a, and the atmospheric 
pressure from outside keeps this open until the tank is emptied. 
When the action of refilling takes place the prem force of the 
inside pressure from the water entering will close the clapper o. 


(Accepted May 4, 1892). 
3994. W. A. Baldwin and R. D. Sawyer. New 
York, U.S.A. i arch 1, 1892.— 


Propellers. (8d. 1 Fig.) M 
The object of this invention is to utilise the full force of the re- 





effectually protected, while any moisture or water of condensa- 


motion without more motive power, by having each blade arranged 
in a different path from its preceding one and successively reach 
out and cut still water. The shaft C has its forward end bearing 
in the stern of the vessel and its opposite end bearing in the 
sternpost and is solid, and tapers from end to e1d; the smaller 
end being directed forwardly. The paddles D are provided with 
flat sides and are given a slight twist, The blades of the first 
whorl } are of an equallength and width, and arranged at equal 
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distances apart in a spiral manner while the blades of the next suc- 
ceeding whorl ¢ are ofagreater length and arranged respectively in 
a line with theinterspaces formed between the preceding set. The 
next succeeding set of blades are arranged on the shaft in a similar 
staggering position, and are of an increased length, so as to reach 
out into and cut the still water, and so on increasing in length 
until the desired number of spirals have been made. (Accepted 
May 11, 1892). 


6493. J. E. Windle, Worcester, Massachusetts, 
U.S.A. Feed M m for Cloth Finishing, Dry- 
ing, &c.,Machinery. (8d. 4 Figs.) April 5, 1892.—This in- 
vention has for its object to construct an attachment for cloth 
finishing and similar machines whereby the feeding chains are 
moved transversely to the line of feed automatically and inde- 
pendently of each other. The shaft having its bearings in the side 
frame of the machine has loosely mounted upon it two sprocket 


‘wheels secured to collars provided with circumferential grooves ; 


feeding chains b, n being spread over the sprocket wheels, which 
have at oneside tenter-hooks. At or near each end of thestationary 
frame is a support furnishing bearings for a rod, to the ends 
of which are rigidly connected short links joined at the outer 
ends by a bar arranged parallel to the rod. A rack bar is 
mounted on the stationary frame and is connected at one end 











by a crank-arm to a crank-pin on a shaft carrying a pulley, 
which, when revolved, causes the rack bar to reciprocate longitu- 
dinally. The cloth is fed forward, so that the edges will follow 
along over the feelers and be engaged by the tenter-hooks. When 
the edge of the cloth engages one feeler only the pawls are held 
out of engagement with the reciprocating rack ; but if the edge 
of the cloth is moved over on to the other feeler, one paw] is lifted 
so high as to throw the other into engagement with the rack, and 
as the rack reciprocates a block will be moved toward the end 
frame until the cloth leaves the first feeler and covers only the 
second ; and if the cloth should move off this last feeler the 
pawl will fall into engagement with the rack, and as the rack 
reciprocates the block will} be moved in the opposite direction. 
(Accepted May 11, 1892). 


5463. H. Simon, Manchester. Middling Purifiers 
for Separating the Lighter from the Heavier Par- 
ticles of the Tailings. (Sd. 2 Figs.] March 19, 1892.— This 
invention relates to means for separating the lighter from the 
heavier particles of the tailings. The tailings are delivered from 
the end of the sieve into a trough, at the bottom of which re- 
volves a roughened roller having resting on it the lower edge of a 
light flap valve. Beyond the roller and valve is a vertical channel 
C, having at its bottom inlets for air and a hopper and an outlet 
for the heavier particles. This channel — at its top with a 
downward bend into a chamber E, which expands upwarde, 





having a sloping side F. At the top of the chamber E isan open- 
ing controlled by a valve K into the pores of the purifier lead- 
ing to the suction fan. The tailings from the sieve are regularly 
delivered by the roller conjointly withthe valve V into the channel 
C, where they meet with the ascending air current, through 
which the heavier particles descend to a hopper H and outlet, 
while the lighter particles are carried up into the chamber E, 
where as the current loses its velocity they are deposited. 
some on the slopes of the side and baffles, whence they descend 
ison” chamber to be removed by aworm. (Accepted May 4, 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 





sistance which the water naturally affords and to getan increased 


consulted, at the offices of ENGINEERING, 36, ! 
gratis, 1G, 35 and 36, Bedford 
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: |6 in. It acts like a cataract cylinder, so that the ing-rod from thecrosshead of the engine actuates the 
THE VYRNWY AQUEDUCT. speed of the main engine is easily regulated. The cast-iron rocking beam, to which are attached the 
(Concluded from page 741.) valve of the smaller engine is worked by links from pump rods as already described in a previous article. 


WE reproduce cn this page the drawings of the | the crosshead of the larger engine (Fig. 41). The The steel used in: the work, whetlier for plates, 
hydraulic engine for actuating the pumps for keeping | valve for regulating the supply of water from the or rivets, was specified to have in tension a breaking 
the tunnel clear of water as.described in our| main aqueduct for operating the hydraulic engine’ strength of at least 27 tons, and at most of 31 tons 
previous article. This engine, which is worked by | is automatic in its action. An equilibrium valve is per square inch, while theelongation beforefracture, 
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the pressure in the main aqueduct pipe, has a fixed on the combined exhaust pipe from the| upona length of 8in., was to be at least 25 per cent. 
cylinder of gun-metal 8} in. in diameter, and a cylinder (Figs. 43 and 44), and is actuated through The resistance to shearing of the steel rivets was 
gun-metal piston with a stroke of 13 in. The the agency of a copper float in the sump, which 22 to 24 tons to the square inch. The cast iron 
piston rod is of Delta metal (Fig. 45). The slide rises and falls according to the level of water in the had to be of such transverse strength that a bar 
valve of the D type is actuated bya small auxiliary | sump, so that when there is an influx the valve is 1 in. wide by 2 in. deép by 40 in. long and weighing 
cylinder 3} in. in diameter, the piston stroke being opened and the hydraulic engine started. A connect-| not more than 21 Ib. would, when supported at 
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points 36 in. apart, sustain a deadweight in the middle 
of 30 cwt. for twenty-four consecutive hours, with a 
deflection at the centre of 3in. The tensile strain 
was tested by a round rod 1} in. in diameter and 1 ft. 
long sustaining a weight of 9 tons for twenty-four 
hours. 

Having described the completed work we intend 
now to narrate the operations of actually driving 
the tunnel. We have already stated that in con- 
structing the shafts an opening was left for 
the passage of the shield, being temporarily closed 
with flanged cast-iron plates. When the shaft was 
onaliaenaly sunk, these were taken off and the shield 
for driving the tunnel put in position. The vertical 
air lock fitted for the widening of the shaft also 
served for the subsequent operations. The lock 
was about 7 ft. high and 2 ft. 6 in. in diameter. 
It was fitted in a wrought-iron deck specially con- 
structed so as to be attached to the under side of 
one of the horizontal flanges in the shaft. This air 
lock is fully illustrated on page 771, so that it is not 
necessary to enter into details. The shield in its 
original form, as illustrated on page 770 (Figs. 55 to 
59), consisted of a skin constructed of two 2-in. 
steel plates, made to break bond. All the rivets 
on the outside were countersunk to give a smooth 
surface. The length of the shield was 11 ft. 7 in. 
and the outside diameter 10 ft. 3 in., giving an 
inside diameter of 10 ft. 14 in. The distance 
between the diaphragm and the cutting edge was 
3 ft. The diaphragm was made up of sections and 
extended across the face with a small door at the 
bottom. Behind the diaphragm, which was specially 
stiffened round the outside by angles, were nine 
hydraulic rams. These were 7 in. in diameter with 
a stroke of 2ft. and were strapped in cast-iron 
cradles, each having at either side a flange, so that 
each butted against and was bolted to the adjoin- 
ing cradle, thus forming a ring immediately inside 
the skin of the shield (Fig. 58). The cradles were 
tightened up to the skin with wedges. The cylinder 
of the ram was fixed to the cradle by straps 
secured by studs as shown on the section 
(Fig. 58). The cylinders abutted against the 
stiffener attached to the diaphragm outside of 
which there were gussets of angle iron and web 
plates to take up the thrust. The rams worked 
against the flanges of the finished edge of the 
tunnel-when it got well started. It was intended 
at the start to loosen the material in front of the 
diaphragm by means of water jets, ten holes being 
provided (Fig. 57); but owing to the strata con- 
taining some clay and gravel, and varying very 
considerably, this method was not found satisfac- 
tory, and the excavation proceeded through a small 
door, radial in form, in the bottom of the dia- 
phragm. This small door, which was 2 ft. 6in. by 
1 ft. 9 in., was made of a single plate so that it 
could easily be bolted on. Operations were continued 
for some time through this opening. When, not- 
withstanding the air pressure, the stratum became 
insecure and showed signs of running, it was checked 
by the men biocking the opening temporarily. 
On one occasion this method was not effective and 
some water and sand entered the tunnel. Some- 
times the stratum stood well and it was possible for 
the men to get in front of the diaphragm to excavate, 
and then good progress was made. In that case 
the middle circular plate and the radial one above 
were taken off so as to afford better facility of 
egress. While the three openings were being used 
the precaution was taken to attach upright timbers 
to the diaphragm on either side, and cross-planks 
were fixed to these uprights by pins arid cottars, 
and as few planks as possible were taken off at 
one time. Operations were thus continued for 
twenty weeks, until the beginning of September, 
1891, and during that time 48 yards had been driven. 

Meanwhile progress was being made with the 
horizontal air lock at the end of the tunnel to 
supersede the lock in the shaft, as it was found 
very inconvenient to have the lifting of the ma- 
terial checked in passing through the upper air 
lock. The horizontal lock (of which illustrations 
are given on p. 771) was constructed of brickwork, 
which was continuous at the sides, and to lessen 
the cost of construction, the roofing of the locks 
was planked over instead of being of brick arching. 
The walls were 5 ft. 6 in. in thickness, leaving a 
space 3 ft. 6in. wide in the middle for standing 
room. The doors were cast iron and made tight 
by continuous india-rubber rings on the face. 
There was on the pressure side of the cast-iron 
frames for the doors a 3-in. groove cut through 
the brickwork to the skin of the tunnel, into which 





space hydraulic lime grout was injected to insure 
air-tightness. A 9-in. main air ~— passed through 
the brickwork into the tunnel. For charging 
the lock from the outside there was a pipe from the 
tunnel to the outside, where it was regulated by a 
cock, and thence into the lock. For discharging 
the pressure in the lock another pipe passed from 
the lock to the outside, where a cock was fitted. 
For working the lock from the inside there was a 

ipe from the tunnel and another from the outside. 

here was another pipe 9in. in diameter right 
through the air lock for the purpose of passing 
rails for use in the tunnel. It had a valve at each 
end. This pipe served a further purpose. A 
branch was fitted to it on the tunnel side, to which 
there was attached a flexible hose carried to the work- 
ing face. Through this hose water was forced by 
the air pressure in the tunnel. This water passed 
into the bottom of the shaft and was raised to the 
top level by a force pump. Another pipe served to 
indicate by gauge on the outside the pressure in 
the tunnel. Later on in the operations it was 
found desirable to construct a safety lock of large 
size on the tunnel side of the ordinary lock. In 
this safety lock there was room for ali the men, 
and as the door was kept open it was always ready 
to receive them in case of emergency. 

After the horizontal air lock was put in operation 
the men declined to work with the three openings in 
the diaphragm as before, for, notwithstanding the 
safety lock, they believed the danger to be increased, 
owing to the absence of any direct means of escape 
into and partly up the shaft. Only the bottom open- 
ing in the diaphragm was therefore left open, and as 
a further precaution planks were stretched across the 
tunnel a few feet behind the diaphragm and built 
up to such a level that the top of this barricade 
was slightly higher than the top of the opening in 
the diaphragm, thus forming a water trap. As can be 
readily conceived, progress was slow when working 
through the bottom door, and the ‘‘spoil” kept 
falling from above as the men excavated, so that 
instead of excavating 3 cubic yards to the lineal 
foot they were taking out 6, 7, and 8 yards. To 
prevent the stuff above the line of the tunnel com- 
ingin, ‘‘runners” made of channel iron were driven 
through grooves cut in the diaphragm near the 
centre line. These runners were about 6 ft. long, 
and were driven 3 ft. beyond the cutting edge into 
the solid ground. Six of these runners were used. 
They were placed 12 in. apart, and each was 6 in. 
wide. This temporary roofing in advance pre- 
vented any extensive fall of the strata above. 

The work was slowly going on in this way when 
it was noticed that the shield had commenced to 
move out of line, tending to the left, not- 
withstanding that the rams on the left side of the 
shield were alone at work. An examination showed 
that the cutting edge had buckled in to the extent of 
about 12 in. for a length of 6 ft. outside of the 
shield. The whole work was brought to a stand- 
still, and at great risk the workmen went in front of 
the diaphragm and boarded up the face of the 
shield at the cutting edge. 

About this time the contractors declined to pro- 
ceed, and serious doubts were raised as to the 
possibility of completing the undertaking. Since 
its commencement by the former contractors the 
work had occupied more than forty-one months, 
and only the two shafts and 182 ft. of the tunnel 
had been finished. There had been repeated acci- 
dents and hair-breadth escapes, two contractors 
had given it up, and it was not unnatural that, 
notwithstanding Mr. Deacon’s assurance that he 
could finish the work, and a repetition of his former 
offer to do so without the intervention of a con- 
tractor, the Liverpool people should desire to 
obtain the opinion of an engineer unconnected 
with the undertaking as to whether the completion 
of the tunnel on this site was practicable. With 
Mr. Deacon’s concurrence, Sir Benjamin Baker was 
called in to give his opinion on this point, and 
entirely agreed with Mr. Deacon’s view that the 
work was practicable. 

Sir Benjamin, in his report dated October 3, 1891, 
stated that he was familiar with the details of the 
execution of nearly every work of the class which 
had been carried out in America, and there are to- 
gether several miles of water works tunnels Ainder 
lakes and rivers on that continent, but in no in- 
stance was the soil to be tunnelled through so vary- 
ing in character as that found at the Mersey Cross- 
ing. Past experience therefore afforded little 
help. He had no doubt in his mind that the 
delays and disappointment were not due to any 





inherent impracticability in the undertaking, 
but were consequent upon the several contractors 
underrating the difficulties, and making an 
insufficient provision in the way of plant to over- 
come them. Thus, the first contractor knew from 
the borings that he would have to deal with clay 
and occasional gravel and sand, but he laid out his 
works for clay only, whilst the second contractors 
provided a shield which might possibly have worked 
if sand or fine gravel alone had to be dealt with, 
but was not adapted for the mixture of materials 
known to exist; and here it may be mentioned that 
the shield being a temporary appliance used by the 
contractors, the engineer had nothing to do with 
its design, and could only make suggestions. Sir 
Benjamin pointed out that the contractors were 
attempting something which had never been done 
before, and that it is not given to one manin a 
thousand to bea successful inventor. The shield 
ought to have been capable of dealing with gravel, 
running sand, and clay in any order of stratifica- 
tion, and to control the escape of compressed air. 
He had no doubt such ashield could be designed 
to work successfully and that the tunnel could be 
completed at reasonable speed. 

Under these circumstances the Corporation de- 
cided that the work should be continued by Mr. 
Deacon and accepted his proposal to do it without the 
intervention of a contractor. The sequel will show 
that he had not been too sanguine as to the result. 
More than a month was lost before the work could 
be resumed. It was then, so far as the driving of 
the tunnel was concerned, speedily finished in less 
than 44 months. But to continue our narrative. 
The services of Mr. H. H. Cochrane, who had 
much experience of the work, were retained for the 
management of the men and materials, while Mr. 
A. W. Brightmore continued to act as resident 
engineer, in which capacity he rendered valu- 
able assistance. 

The damaged part of the cutting edge was, on the 
resumption of operations, cut out by drills, new 
plates being bolted on, while at the same time the 
number of stiffeners on the cutting edge were 
doubled round the whole circumference. In addi- 
tion there were attached, at equal distances from 
each other, eighteen steel points projecting 6 in. in 
front of the cutting edge. This change was sug- 
gested by the efficiency of claws on the buckets of a 
ladder dredger or the claws on a grab bucket. The 
teeth on the cutting edge were set to be 1 in. greater 
diameter than the cutting edge, thus forming 

rooves round the shield and so reducing friction. 

he diaphragm also was slightly altered. Formerly 
the opening parts were—a circular part in the centre 
with radial parts at top and bottom, the apex in 
each case abutting on the circular part. The top 
part was left, as it had originally been, 3 in. 
below the centre line, while the bottom part was 
made up of three horizontal strips extending from 
side to side of the shield and so placed that any or 
all could be removed according to the nature of the 
ground being excavated. The space for driving the 
runners for temporarily supporting the ground 
above in front of the diaphragm was still left. At 
the same time the number of rams was increased 
from nine to ten, so that their thrust might 
be against the longitudinal joints of the segments 
forming the completed skin of the tunnel and thus 
prevent breakage of cross-flanges, which had occa- 
sionally occurred when working with the nine rams, 
To equalise the thrust of the ten rams on the 
diaphragm, which had only been made for nine 
rams, a circular cast-iron girder was made and fitted 
between the rams and the inside of the diaphragm. 
In substitution for the boards, which, as already 
stated, had been placed behind the shield to form, 
in case of necessity, a water trap, a more perma- 
nent wrought-iron receiver was fixed with a lid so 
constructed as to slide over and close the space 
between this stop and the diaphragm. 

Work was started under the new conditions on 
November 12, 1891. Upto thistime 182 ft. outof the 
800 ft. had been driven by the Messrs. Cochrane. 
On the first day the bottom horizontal strip only 
was removed from the diaphragm for the excava- 
tion of material with the receiver at its full height ; 
but as the men soon gained confidence the other 
strips were removed on the following day, and the 
work proceeded rapidly. Within a week the men 
were again out in front of the diaphragm working 
as they had done when the air lock was half way 
up the shaft. As soon as the system was found to 
be successful an arrangement was made with the 
men whereby there was distributed among them a 








peas 


si 























ENGINEERING. 





769 





JuNE 24, 1892.] 





bonus of 11. for every extra foot driven during any 
week beyond 18 ft. per week, and it may be noted 
here that in one subsequent week they did 57 ft. 
Work proceeded satisfactorily, 120 ft. having been 
driven within a month of the resumption of work. 
On February 11, 1892, an inrush took place which 
filled the receiver, but the lid having been closed 
it did not overflow, so that the arrangement proved 
effective. After operations had been suspended for 
three or four hours, the pressure in the tunnel 
having slightly increased the lid was drawn back, 
when it was found that the sand which had run in 
had dried. Excavating operations were then re- 
sumed. It was shortly afterwards noticed that the 
end of a tree lying parallel with the tunnel was 
hard up against the diaphragm on the top left 
quarter. This tree had to be cut away 18 in. ata 
time as the shield advanced. This cutting was 
done through the hand -hole 6in. in diameter 
originally made for observation, and situated 2 ft. 
6in. above the centre of the diaphragm. This, as 
may naturally be inferred, caused great delay, the 
tree being 14 ft. long, while the diameter was 12 in. 
It was ina fair state of preservation in the centre. 

Operations were thus continued until the tunnel 
was immediately underneath the deep channel, 
when on the morning of February 18, 1892, the 
ground began to drop from the top cutting edge of 
the shield. The men then came in from the front 
of the diaphragm and worked in the receiver. As 
the shield did not advance steadily the covering of 
the hand-hole was taken off for observation, when it 
was found that a log of wood was pressing against 
the diaphragm. While this examination was taking 
place the pressure in the tunnel was reduced about 
4lb. The hand-hole covering was put on again 
and the pressure was beginning to accumulate 
when the wetness, always noticeable at the bottom 
of the fall, increased and soon became a small 
stream which rapidly increased. The men made 
a desperate attempt to slide the lid back, but became 
scared, left it open, and rushed for the safety lock. 
The water and sand rushed in with such velocity 
that it struck the roof of the tunnel near the rams. 
The sand filled the tunnel near the diaphragm up 
to about 3 ft. from the top, but sloped very 
gradually, almost to the back end of the tunnel. 
Everybody escaped into the safety lock. As the 
sand choked the suction hose, holes were afterwards 
drilled through the safety lock door and the water 
was drawn off into the shaft and pumped to the sur- 
face. The tunnel was re-entered sixteen hours after 
the occurrence. It was then found that 250 cubic 
yards of sand and mud had come in. Judging by top- 
water mark, the water had about one-third filled the 
tunnel. Men were at once set to remove the spoil, 
and in the mean time there was tipped into the bed of 
the river about 250 cubic yards of clay to replace the 
spoil which had run into the tunnel, as it was found 
on sounding the bed of the river that there was a 
serious depression immediately over the point 
where the shield was being driven. The clay was 
spread over the bed of the river from this point to 
low-water line on the Cheshire side to strengthen 
the ground, through which the shield was subse- 
quently to be driven. 

The sand was removed from the tunnel and work 
resumed in 8 days, when operations were carried 
on with the top horizontal strip in position, leaving 
the two bottom strips off. When the shield 
approached within about 15 ft. of the Cheshire 
shaft the second strip was put on with a board 
underneath it, reducing the opening through which 
the material was excavated to about 3 ft. 9 in. by 
12in. From time to time the runners were driven 
forward, as the ground at this point proved to be 
very broken and treacherous, and the lid of the 
receiver was kept half pushed over. The work 
was continued cautiously until the steel points 
struck thetimber, closing the opening in the Cheshire 
shaft. As the ground now proved to be very 
much better the timber was taken out and the shield 
pushed forward into the shaft, and thus the difficult 
work was completed on March 22 last. From the 
time the Corporation took over the work, Novem- 
ber 12, 1891, the distance traversed was 618 ft., so 
that the average speed was 34 ft. per week ; but, 
as we have shown, there were periods during the 
18} weeks when difficulties compelled a suspension 
of driving operations. The greatest distance driven 
in one week was, as we have already mentioned in- 
cidentally, 57 ft. 

The end of the shield at the bottom became 
jammed against the tunnel during the operations, 
and the plates forming the skin split longitudinally 





and also crosswise up one of the joints. These 
plates had to be cut out and loose plates inserted in 
about 2-ft. widths, extending from the back of the 
rams to the tail of the shield, and attached to the 
circular girder by studs. These new plates were 
simply laid side by side and they kept the material 
back, although a small quantity of water drained in 
through the loose joints. ‘The loose plates, how- 
ever, prevented any jamming. 

After the work had proceeded about three-fourths 
across the river, the shield suddenly developed a 
tendency to twist, and although a 24-ft. rail was 
used as a lever to keep it from doing so, it was 
found by the time the Cheshire shaft was reached 
that it had revolved a foot. 

The air pressure in the tunnel at the commence- 
ment was maintained at about 17 Ib. to the square 
inch, but as the work advanced towards the Cheshire 
side it was gradually decreased, the minimum being 
101lb. The highest pressure used was in the work 
of enlarging the Lancashire shaft when it reached 
25 lb. above the normal pressure, or nearly three 
atmospheres. The amount of the pressure in the 
tunnel depended almost entirely on the nature of the 
overlying strata. A variation of the head of water 
above the tunnel of 7 lb. due to a spring tide only 
made a difference of 2 1b. in the tunnel. The pres- 
sure of air in the tunnel was often only half that 
due to the head of water. 

Prior to the fixing of the teeth to the cutting 
edge of the shield, the hydraulic pressure on the 
rams had often exceeded 4000 lb. to the square 
inch ; but after the teeth were fitted it was not 
found necessary to have a pressure exceeding 
3000 lb. Most of the work was done with a pres- 
sure of a little over 2000 lb., and in an exceptional 
instance it was as low as 1100 1b. After the inrush 
a constant pressure was maintained on the rams, 
so that it might almost be said that as each shovelful 
of spoil was got out the shield moved forward. 

The work in the tunnel was carried on by seven 
excavators in each of two shifts, in addition to 
the two men who managed the locks and those 
running skips, and it is interesting to note that 
some measure of competition asserted itself, the 
day men competing with the night men as to which 
shift would drive the greater distance. The shield 
was driven forward in lengths of 18 in.—the time on 
one occasion being but 50 minutes—and then a ring 
of segments was putin position. Anothersquad of 
men followed up caulking the joints with cement. 
The cement was mixed with a very small quantity 
of water; it was hardly damped. It was then 
caulked into the joints on exactly the same principle 
as in the case of iron borings and salamoniac. 
This caulking was only done to within about 3 ft. 
of the bottom level of the tunnel, the remainder 
being filled with spoil for the supporting of a railway 
for the removal of spoil. The material was taken 
away in skips run on trolleys on the railway, and 
after passing through the locks these were lifted up 
the shaft to the bank by steam cranes. Of course, 
when the tunnel was completely driven the re- 
mainder of the joints were caulked. 

The following is a statement of the expenditure 
to March, 1892, in connection with the works: 

& «ad. 
Worksin connection with Vyrnwy 
Reservoir, including masonry 


dam_. 534,898 5 9 


Vyrnwy Quarry... sea ... 201,262 10 9 
Aqueduct (including Mersey 

Tunnel)... ha rey ... 1,062,832 14 5 
Land and easements 282,413 2 9 


2,081,406 13 8 

The chief engineer of the works was Mr. George 
F. Deacon, M. Inst. C.E., and Mr. A. W. Bright- 
more, M.Sc, Assoc. M. Inst. C.E., was resident 
engineer. We think we have in our narrative 
proved the assertion with which we commenced 
our articles, that the engineers and the Messrs. 
Cochrane have exercised great ingenuity in over- 
coming difficulties. Added to the skill shown 
was great courage, for had not the staff, from Mr. 
Deacon downwards, led the way in all crises the 
men would not have acted so bravely in most dan- 
gerous circumstances. In conclusion we gratefully 
acknowledge our indebtedness to Mr. Deacon for 
the liberty to reproduce the drawings and for the 
facility he readily afforded us of inspecting this 
most interesting work. 





Docks at Kiet.—Two dry docks are about to be com- 
menced at Kiel, each of them large enough to hold ships 
of 12,000 tons. The works are expected to involve an 


outlay of &50,000/, 





THE WARWICK SHOW. 

Tue Royal Agricultural Society have again re- 
turned to the Midlands, and it is difficult to believe 
that they could possibly have found a fairer spot 
on which to pitch their annual encampment. 
Standing in the Show ground one sees all around 
the smiling fertile landscape for which the county 
of Warwick is famed, while in the centre of it is a 
glade called ‘‘ Lord Brooke’s Clump,” in whose 
grateful shade it would have been pleasant to linger 
a few minutes out of the smoke of the machinery 
and the glare of the sun, had it not been so care- 
fully fenced. It is scarcely necessary to touch on 
the beauty of the neighbourhood, for its reputa- 
tion is world-wide, and every year sees thousands 
of tourists exploring its country roads and quaint 
towns. What is more to the point in this case is 
that it is situated in the centre of a thriving agri- 
cultural district, and that it is within easy reach 
of several large towns, from whence come the 
crowds that are relied upon to recoup the Society 
for their heavy expenses. Oxford, Btratford-on- 
Avon, Worcester, Birmingham, and the whole of 
the Black Country are within a reasonable dis- 
tance, and have already sent heavy trainloads of 
sightseers, with many of whom the cattle and the 
machinery were merely pretexts for a pleasant 
holiday. It is not often that such an occasion 
arises in a district. The Show was once before 
held at Warwick in 1859, in Worcester in 1863, in 
Wolverhampton in 1871, in Birmingham in 1876, 
in Derby in 1881, and in Shrewsbury in 1884. 

According to our annual custom, we give a list 
of the number of exhibits : 

















: Number of | Number of 
Year. | Place of Meeting. Stands. | Exhibits. 
1869 | Manchester 395 7,724 
1870 | Oxford eS # 406 7,851 
1871 | Wolverhampton .. 363 7,650 
1872 | Cardiff ae “ 308s 5,848 
1873 | Hull... 329 | 5,634 
1874 | Bedford 361 5,931 
1875 | Taunton 284 4,214 
1876 | Birmingham 420 | 6,414 
1877 | Liverpool ... ~ 428 6,930 
1878 | Bristol = wks 435 6,837 
1879 | London _.. a 704 11,878 
1880 | Carlisle... cia 288 4,196 
1881 | Derby 293 5,960 
1882 | Reading 391 6,102 
1883 | York... .. 401 6,058 
1884 | Shrewsbury 367 5,241 
1885 | Preston 360 5,313 
1886 | Norwich 322 4,656 
1887 | Newcastle ... 283 3,616 
1888 | Nottingham 368 4,717 
1889 | Windsor... 553 7,446 
1890 | Plymouth” ... 307 4,141 
1891 | Doncaster ... 421 5,347 
1892 | Warwick 411 5,430 











* 9078 ft. of shedding. 
It will be seen that the numbers this year are a 
fair average, and the same may be said also of the 
quality of the Show. The time has gone past 
when it occupied a position in the agricultural 
machinery market comparable to the great fairs of 
the world, like that at Nisjni-Novgorod. It is no 
longer the place where buyers from all parts of the 
country, and even of the Continent, congregate to 
learn what progress science is making, and to 
inform themselves as to the course of events. 
The year’s contracts are not now determined by 
the displays made by manufacturers, nor do the 
exhibitors feel a burning curiosity to learn what 
novelties their competitors will bring. Successive 
and frequent editions of catalogues, London show- 
rooms, and large depéts in all the principal 
countries of the world, are now the means adopted 
to push business. Firms having the command of 
extensive capital find in such facilities far more 
powerful means of maintaining their superiority 
over weaker rivals than in any amount of ingenuity 
and labour spent in the preparation for the annual 
display. Buyers can meet them any day and 
almost anywhere, and select what they want out of 
stock, and this convenience robs the Show of the 
greater part of its former interest. The making 
of steam engines has become almost as stereotyped 
a trade as the weaving of calico, and the buying 
of them has ceased to be the matter of comparison 
and negotiation it once was. It pays a manufac- 
turer better to expend his time in perfecting his 
business arrangements than in devising novel 
mechanical appliances in order that he may offer 
some advantage which his neighbour cannot 
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VYRNWY AQUEDUCT TUNNEL: THE SHIELD. 


MR. GEORGE F. DEACON, ENGINEER, LONDON. 
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What he needs is to produce machinery 
that is both good and cheap ; fortunately these two 
characteristics can be obtained at the same time 


supply. 


if both capital and skill are available. The best 
methods of working are the cheapest, and the 
Show demonstrates that this truth is widely appre- 
ciated. Itispacked with good designs, good material, 
and good workmanship, and what more can be de- 
manded ? 

FAS AND OIL ENGINES. 

The interest which formerly centred in the 
annual show of steam engines is now transferred 
to those operated by gas and oil. The former 
certainly cannot greatly concern the agriculturist, 
for a farmhouse lighted with gas is a rarity. But 
in the latter there are possibilities which are at 
present difficult to estimate. Remarkable evidence 
of the progress that is being made by the petro- 
leum engine is given by a map shown in the 
front of Messrs. Priestman’s stand, in which the 
—— of origin of every home order is marked 
xy a dot, repeat orders from the same buyer 
being distinguished by a red dot. We have 
not counted these dots, but there are scores and 
scores of them. The map is quite a revelation as 


to what is being done in this branch of industry by 

















a single firm, and will raise feelings of emulation in| is perhaps the most noticeable of the three, as it 
the breast of a good many manufacturers. There | shows a clear perception of the farmer’s needs and 


/are no less than nineteen exhibitors of gas and oil follows the lines of the better known portable 


engines at the Show, some of them having both steam engines. The boiler is replaced by a 
varieties, and a few of them showing for the first cylindrical tank, which forms a base for the engine, 
time. Following the order of the catalogue we and a reservoir for the cooling water. Below this 
commence at the stand of Messrs. Robey and Co., | is a vessel for petroleum, the whole being mounted 
of Lincoln. Here we find our first, and perhaps on four travelling wheels. The engine itself has a 
the most striking, example of one of the leading cast-iron bedplate. For certain reasons it is un- 


_agricultural engineering firms stepping out of their | desirable to publish a very detailed description of its 


accustomed path to enter the new industry, and action, but we may give a general account of the 
not doing so in any tentative fashion, but principle on which it works. It is of that class in 
quite in a wholesale way, as if they were con- which the oil is not ‘‘ gasified’’ before entrance 
vinced that it had a great future before it. They into the cylinder, but is merely vaporised in 
show three engines—-a portable and an undertype a vessel heated by the explosions. Further, there 
engine, each of five ‘‘ effective” horse-power, and is no appliance for exploding the charge, such 
a stationary engine of 14 horse-power. These are|as an incandescence tube or an electric spark, 
set forth in the catalogue as working with ‘‘crude the explosion arising automatically in the charge 
petroleum,” but of course such petroleum is not when the full compression is attained. The oil is de- 
to be bought in this country, and is very dangerous livered by a pump into a vessel situated so near the 
stuff to handle. What is meant is that it is not the combustion chamber that it is always hot, and it is 
refined oil—paraftin or kerosine—that is used, but | admitted from this to the combustion chamber 
a residium of distillation, having a specific gravity | through a valve opened by a hit-and-miss device 
of .850, and a flashing point above the boiling | controlled by the governor. Through this valve it 
temperature of water. Such oil is perfectly safe. ‘‘spits” in spray into the vaporiser. The engine 
The portable engine, which we illustrate on page 775, | works on the Otto cycle, and like all oil engines, 
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THE VYRNWY AQUEDUCT TUNNEL: AIR LOCKS. 


MR. GEORGE F. DEACON, ENGINEER, LONDON. 


(For Description, see Page 767.) 
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comprises the chief features of a gas engine. The | tinuously by the flame of a lamp on the principle of 
‘fundertype” engine has its cooling water con-| the ‘‘lucigen,” and the incandescent tube is kept 
tained in a cylindrical tank replacing the usual} hot by the same means. The regulation of speed 
boiler barrel. |is effected, as in a gas engine, by acting on the 
Messrs. Crossley Brothers, of Manchester, show supply of gas by a hit-and-miss device. The supply 
two oil engines, of 9 and 19 indicated horse-power of oil is also controlled. The small feed pump has 
respectively. These have not been greatly altered a slide valve which is worked by a rod on which are 
since last year’s Show. They follow the lines of agas tappets to actuate the plunger. Hence it follows 
engine very closely, the oil being first converted that the valve is always set in advance of the move- 
into gas outside of the cylinder, and then used in ment of the plunger and in an appropriate position. 
the usual manner, The vaporiser is heated con- | 











When the governor acts on the ‘‘ hjt-and-miss” to | of paraffin would not only permeate tinned victuals, 






































, open the gas valve, it also sets it to effect a suction 
| stroke of the pump, and, on the next revolution, a 
| crank causes the pump to make its delivery stroke. 
| Thus there is but little strain thrown on to the dies of 
| the hit-and-miss device. The oil follows a circuitous 
| path in the vaporiser, and when converted into 
| gas is swept out by a small draught of air, which is 
also drawn through the vaporiser. This further 
insures against the oil being condensed by contact 
with cold air. The products of combustion are 
also cleared out of the incandescent tube at each 
cycle by air entering through a snifting valve. 
The engines are as neatly designed and well made 
as Messrs. Crossley Brothers’ gas engines. 

As we have already noticed, Messrs. Priestman 
Brothers, of Hull, have sold a large number of oil 
engines, and their stand bears evidence of the fact 
in the engines they exhibit, and also in the large 
photographs they show of special installations. 
The most interesting of these are such as relate 
to the propulsion of barges and vessels. We 
have so recently given an account of what they 
are doing in this respect, that it will be sufficient 
to say that it is a most promising branch of the 
business, at least when confined to barges. At 
| present oil engines leave a something to be de- 
‘sired in the matter of smell for such purposes as 





| pleasure launches. The experience of ‘‘ three men 


in a boat” was that the effluvium from a single can 
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but would give a flavour to all the water in the 
Thames, and taint the air for five miles round. As 
shown by our view on page 782, the design of the 
Priestman engine has been somewhat modified. 
Not in its essentials, but in their arrangement. 
The sides of the bed have been cut away so as to 
give a clear view through, and to avoid the sus- 
picion that it is packed full of complications. The 
air pump is now worked off the valve-rod, and the 
hand pump, used in starting, is placed in full view 
behind the crankshaft. These changes are distinct 
improvements as regards handiness and accessi- 
bility, and are to be appreciated. It is scarcely 
necessary to recall to the memories of our readers 
that this engine is one of those in which the oil is 
eprayed into a vaporiser which is kept hot by the 
circulation around of it of the hot exhaust, and 
that the charge is ignited by an electric spark.* 
The ‘‘ Trusty” oil of Messrs. Weyman and Co., 
of Guildford, appears twice on the ground. Not 
only is it on their own stand, but also on that of 
Messrs. Clayton and Shuttleworth, of Linculn. 
When a firm having the long and honourable _his- 
tory, and the conservative traditions, of Messrs. 
Clayton and Shuttleworth take up a new manu- 
facture, it is, indeed, evidence of its importance, 
and of their belief that it has come to stay, as our 
American friends put it. There is no doubt that 
the oil engine is par excellence a farmer’s engine, 
since it enables him to have power intermittently, 
which is just what he wants. The operations 
in a small homestead differ in their character 
from factory processes, in that they are not 
continuous. Milk separating, churning, fodder 
cutting, and the like are soon completed, and it is 
both wasteful and troublesome to get steam up 
each time they occur. But with an oil engine ten 
minutes is sufficient to heat the vaporiser, and all 
is ready for a start. At a cost of a halfpenny per 
indicated horse-power per hour (as many of the 
manufacturers claim), the only motor that can 
compete with the oil engine for light work is a 
waterwheel. We gave an account of the Trusty 
engine in connection with the last Smithfield 
Show,t and need only state that the oil is 
pumped into an annular vaporiser, one surface 
of which is in communication with the hot pro- 
ducts of combustion, and that it is drawn out 
of this in the form of gas, to be diluted with 
air to constitute a combustible charge in the 
cylinder. The ignition is effected by a hot tube 
which is kept incandescent by a petroleum blow- 
pipe flame. It is one of the merits of the engine 
that it can be readily altered to work with town’s 
as. 
. Last year the novelty of the Show was the 
Hornsby-Akroyd oil engine.{ During the twelve 
months which have since elapsed it has undergone 
some modifications of detail, without change of 
principle. The oil is still injected into a combus- 
tion chamber in direct communication with the 
cylinder through a narrow throat, and the mixture 
is fired by compression within the hot vessel. But 
instead of the few drops of oil constituting each 
charge being dribbled into the chamber on the com- 
pression stroke, they are sprayed in on the suction 
stroke, and a more uniform mixture of vapour and 
air is produced. The control of the speed is no 
longer effected through the suction valve of the oil 
pump, but is —— nearer to the cylinder, the 
inlet valve of which is now under the direct action 
of the governor. When the inlet valve is closed a 
by-pass valve is opened for the surplus oil to flow 
soi and both these valves are water-jacketed to 
keep them cool. The governing of the engine is 
now very good. The appearance of the engine is 
shown by the illustration on page 782. It is of 
12 indicated horse-power, and is designed to work 
with oil of .850 specific ange There is a rotary 
hand pump to heat up the vaporiser before start- 
ing. A second engine shown is of 4 horse-power. 
Teoma: Penney and Co., Limited, of Lincoln, 
showed the Neier J oil engine, but it was not 
uncovered during the first two days of the Show, 
and we were unable to learn, during our stay, if it 
had been altered since last year. 
Among the gas engines, the most noticeable 
feature is the almost universal adoption of the Otto 
cycle. Some makers that previously followed other 
systems before the expiration of the Otto patent 
have now modified their designs, while the oil 
<ngines are universally on this principle. It is cer- 
* See ENGINEERING, vol. xlv., page 481. 
+ Ibid., vol. lii., page 693. 





tainly a compliment both to Dr. Otto and to Messrs. 
Crossley that after fifteen years no method meets 
such wide acceptance, in spite of its acknowledged 
defects and the great care it requires in the adap- 
tation of such engines to electric lighting. In the 
present year the interest in this section of the Show 
centres on ‘‘self-starters.” The increase in the 
size of gas engines has rendered these appliances 
absolutely necessary. A large engine cannot 
started by hand, and neither can a moderate-sized 
one if it be geared to a long line of shaft by any 
usual appliances. In some instances a small gas 
engine has been put in beside a larger for the simple 
purpose of starting thelatter. Again following the 
order of the catalogue, the first gas engine is that 
of Messrs. Robey and Co., constructed under 
Richardson and Norris’s patents. Two of these are 
shown of 5 and 12 effective horse- power respec- 
tively. They follow much the same construction 
as the oil engines already referred to, with the addi- 
tion of tube ignition apparatus. Messrs. Wells 
Brothers, of Sandiacre, Nottingham, are offering 
two novelties, one being in the smallest andthe other 
in the largest-sized engines which theyconstruct. As 
regards the former, it is } horse-power nominal, its 
novel feature being a rotating valve which controls 
the admission of gas and air, and also the exhaust. 
This valve is turned by a pawl and ratchet wheel, 
one tooth being taken at each revolution so long as 
the speed continues normal. But if the speed in- 
crease the pawl commences to act as an inertia 
governor and rides loosely over the teeth, instead 
of engaging with them. Under these conditions 
the exhaust valve is kept open, and a combustible 
charge is not admitted to the cylinder. It is only 
during the actual rotation of the valve that the ports 
come into position to permit gas and air to flow 
into the cylinder. There are no circulating 
pipes for cooling water, a fair sized tank around 
the cylinder holding sufficient water to absorb the 
heat. 

Much ingenuity has been expended on governors 
for gas engines. At one time it appeared as if the 
inertia governor was going to displace all others, 
but this year a good many centrifugal governors 
are again to be seen. Messrs. Wells offer as a 
novelty an impact governor. This would be diffi- 
cult to make clear without engravings, but its 
general characteristics can be explained. At each 
second revolution a weighted lever falls a small dis- 
tance, and is then suddenly arrested. The impact 
is taken by a hit-and-miss lever held down by a 
spring. Ifthe impact is great it turns this lever 
around its pivot, and the finger misses the gas pro- 
jection on the spindle common to the gas and air 
valves. The gas is thus cut off and the speed of 
the engine decreased. This governor is applied to 
a 3 horse-power engine. 

The larger variety of engine is not to be seen 
at the Show, the illustration on page 782 being 
from one at the Crystal Palace. is is differen- 
tiated from others in the market by the use of 
a scavenger charge, which completely clears out 
the products of combustion from the cylinder 
at the conclusion of the fourth stroke of the 
Otto or Beau de Rochas cycle. Scavenger charges 
of air have been used before, but so far as we 
know, not in conjunction with the four-stroke 
method of working. Ordinarily the clearance space 
is full of burnt charge when the mixed gas and 
air enters the cylinder, and probably it exerts a 
delaying action on the explosion. The construc- 
tion of a portion of the Wells engine is shown in 
the views on page 782. It will be seen that in 
front of the cylinder is a long tubular guide in which 
there works a second piston rigidly connected to 
the first. This tubular guide and piston constitute 
a pump in which air slightly compressed forms 
the scavengercharge. Air enters through the non- 
return valve F in the bedplate, and gains access 
to the e E, one end of which communicates 
with the pump and the other with the air valve 
entering the main cylinder. On the suction stroke 
of the main piston air is drawn into the pump, and 
gas and air into the cylinder. On the compression 
stroke the air is compressed in the pump, but only 
slightly, because the clearance space is so large. On 
the explosion stroke this air is expanded. As soon 
as this stroke is completed the exhaust valveG opens, 
and the main piston returning sweeps the products 
of combustion before it, while the pump piston com- 
presses the air. Shortly before the conclusion of 
this stroke the air valve is opened, and allows the 
compressed charge from the pump to rush into the 


valve. The exhaust valve is kept open until the 
crank passes the centre, affording ample time for 
all the products of combustion to be completely 
swept out. The annular gas valve is then opened, 
and the motor piston draws in its charge. 

The regulation of the speed is effected in two 
different ways. There is a centrifugal governor 
connected with a throttle valve, and small variations 
of load are met by reducing the strength of the 
charge. If the speed is greatly increased, the gas 
valve is not opened. It is worked by a hit-and- 
miss motion, and at high speeds a cam connected to 
the governor trips the motion, and cuts off the gas. 
The gas engine we illustrate is of 14 nominal horse- 
power, giving 27 brake horse-power, and 33 indicated 
horse-power. It runs at 180 revolutions, and when 
driving incandescence electric lamps, as at the 
Crystal Palace, the result is a very steady light. 
The engine is well and strongly built, with ample 
wearing surfaces. 

Messrs. J. E. H. Andrew and Co., Stockport, 
show three engines all on the Otto principle. One 
of them, of 14 horse-power nominal, is fitted with a 
self-starter. 

This consists of a valve by which gas can be 
admitted into the cylinder, displacing the air, and 
forcing it through the incandescent tube, which 
has a valve at its upper end. As the gas accumu- 
lates the charge becomes gradually explosive, and 
finally it fires in the tube. The explosion which 
ensues sets the engine in motion, and it then com- 
mences to take in gas and air in the usual way. 
This engine has also a time-firing valve, and an 
inertia governor operating a hit-and-miss device. 
Next to Messrs. Crossley Brothers we believe that 
Messrs. Andrews are the oldest makers of gas 
engines in this country. 

The distinguishing features of Messrs. Tangyes’ 
display is the combination of gas engines with other 
mechanical appliances. These include a half horse- 
power nominal (13 brake horse-power) vertical 
engine with a self-sustaining frictional sack hoist 
forming a very handy combination. A 2 horse- 
power nominal horizontal engine, combined with the 
4-in. rotary pump, capable of forcing 6000 gallons 
per hour to a height of 50 ft. A 7 horse-power 
nominal engine combined with a three-throw hy- 
draulic pressure pump for pressures up to 40 ewt. 
per square inch. A 5 horse-power nominal engine 
with a 5-in. vertical three-throw ram pump, de- 
signed to raise 2160 gallons of water per hour toa 
vertical height of 120 ft. Such a display demon- 
strates the varied uses which the gas engine now 
fulfils, and also shows how ready makers are to 
meet the demands of customers. A large hori- 
zontal engine (16 nominal horse-power and 36 
brake horse-power) is fitted with Pinkney’s self- 
starter. This consists of a small hand pump on a 
bracket attached to the cylinder and fitted with 
valves to draw gas and air. Forty-five strokes of 
this pump fill the combustion chamber with ex- 
plosive mixture at a moderate pressure, and when a 
cock at the end of the ignition tube is opened to 
produce a blow through, the charge is ignited and 
the — a The arrangement is very 
simple and should be efficient as long as there is no 
undue leakage from the piston or the exhaust valve. 
Messrs. Tangyes inform us that they have on hand 
orders for six engines, indicating 100 horse-power 
each, to be fitted with self-starters. 

In previous issues we have referred to the great 
simplicity of Messrs. Fielding and Platt’s engines.* 
According to their custom, they show one of large 
size, indicating 50 horse-power, besides smaller 
examples. The larger engine is fitted with a self- 
starter. Near the engine there is placed a drum, 
into which air is pumped by hand until the pres- 
sure attains 40 lb. In starting, the gas valve is 
opened and gas allowed to flow into the motor 
cylinder until it has displaced all the air it contains. 

e cock to the air reservoir is then opened, and 
the pressure admitted. This of itself is sufficient 
to put the piston in motion, and as it does so it 
forms an explosive mixture with the gas, which is 
fired by the incandescent tube, and the engine gets 
away rapidly. 

The Campbell Gas Engine Company, of Halifax, 
show three engines. We have so recently+ dealt 
with this type, which does not follow the Otto 
cycle, that it is not necessary to do more than 
chronicle its presence at Warwick. On the next 
stand are four engines, varying from 1} to 16 
nominal horse-power, by Messrs. T. B. Forward 


* See ENGINEERING, vol. lii., page 126. 











t Ibid., vol li., page 752. 





cylinder and out through the still open exhaust 





+ See page 525 ante. 
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and Co. of Birmingham. The largest is fitted with 
the Lanchester self-starter, which we recently 
described.* By this gas is allowed to flow into the 
cylinder, driving out the air through an open blow- 
hole close to a burning jet. In a short time an 
—. mixture is formed in the cylinder. This 
is lighted at the jet, and the explosion strikes back 
into the cylinder, and so starts the piston, an auto- 
matic valve closing the blow-through orifice. In 
other respects Messrs. Barker’s engines do not 
show much change. The firm has been long 
enough in the business to have attained a fairly 
constant type of design. 

Naturally Messrs. Crossley Brothers, Limited, of 
Openshaw, Manchester, have a largeshow. In the 
pleasant days of monopoly it could never be alleged 
against them that they sat with folded hands in- 
different to possible improvement ; it is well known 
that during the entire period covered by the Otto 
patent they were continuously at work in perfecting 
their engine. Now, with so many competitors at the 
Show, it is incumbent on them to demonstrate their 
right to be still considered at the head of the gas 
engine industry. In addition to six engines varying 
from 85 to 3 indicated horse-power, they show a 
new “‘ self-starter,” which promises to finally solve a 
difficulty that has occupied the minds of gas-engine 
builders for years, and on which thousands of 
pounds have been spent. Its distinguishing feature 
is that it gives a full power impulse at first, and 
thus enables an engine to get away under adverse 
circumstances. If shafting has dropped out of 
line, or if it is hard to turn after a Christmas 
holiday, or for any other reason, it makes great 
demands on the engine, it is then that the self- 
starter must give something more than a magnified 
puff to carry the engine through the two revolu- 
tions intervening before the first ordinary charge 
is exploded. The new apparatus consists of a hand 
pump provided with gas and air supply valves, and 
of such capacity that ten or twelve strokes are 
sufficient to start the engine. This pump delivers 
into a pipe several feet in length, connected with the 
cylinder through a non-return valve. To start the 
engine, which generally stops on the compression 
stroke, the air valve is propped open and the pump 
is worked in hand. This fills the connecting pipe, 
the cylinder, and the air pipe with explosive mix- 
ture. After the air valve ea been closed a valve 
on the pump is opened and a light applied. The 
explosion strikes back through the pipe to the 
cylinder. But, as is well known, the effect of the 
walls of a long small pipe is to delay the explosion, 
hence it proceeds comparatively slowly, driving 
before it the greater part of the charge in the pipe, 
and producing very considerable compression of the 
charge, so that when the explosion reaches the 
cylinder a high pressure is attained. On the next 
suction stroke the contents of the air pipe are 
drawn in, and thus a rich charge is secured to make 
certain of ignition. This appliance was repeatedly 
shown in action, and operated most successfully. 

The Trent Gas Engine Company, Limited, of 
New Basford, near Nottingham, show one engine 
of their usual type. 


Steam ENGINEs. 


The revival of the steam ploughing industry which 
is beginning to be felt, is reflected in the large 
display of Messrs. Fowler and Co., Limited, of 
Leeds, whose reputation in this branch of agricul- 
tural engineering stands so high. They show a 
6 horse-power compound ploughing engine, together 
with a 12 horse-power engine of the same kind. 
These are accompanied by an anti-balance 5 and 6 
furrow plough, and a turning cultivator. The 
ploughing engines have lately been put to the use 
of cleaning out lakes and dams by means of Brown’s 
pond cleaner. This is a strongly made scoop, 
which is drawn through the pond by means of ropes 
attached to two engines, just as a plough is drawn 
backwards and forwards across a field. As shown 
in our illustration on page 775 the scoop is ex- 
panded to drop the mud, the back and the bottom 
being out and the scoop empty. As soon as the 
rope begins to pull the bottom slides into its place 
again and the back closes up. The scoop is then 
drawn through the pond, its forward edge driving 
into the mud, and filling the body more or less 
completely. On arriving at the opposite bank it 
mounts the sloping side, and is drawn some 
distance into the field. The engine is then stopped 
and the other engine, at the opposite side of the 





* See ENGINEERING, vol. lii., page 241, 








pond, started. This pulls down the back and jerks 


the bottom out of the scoop, dropping the mud. It 
then pulls the scoop back through the pond for 
another draw, the round of operations occupying 
about fifty seconds. The scoop was in operation on 
some ponds near the Show ground, and quickly 
cleared them of their contents. It has already been 
used very successfully in many instances, clearing 
out mud and vegetable growth to the extent of 
thousands of loads. It provides work for ploughing 
engines when they would otherwise be idle, 
and enables ornamental waters which have been 
silted up to be restored to their original con- 
dition at a moderate expense. Messrs. Fowler 
also show one compound and one simple agricul- 
tural locomotive. They have also a special single- 
cylinder road locomotive on 7 ft. driving wheels, 
which isa very handsome machine. Their 16 horse- 

ower semi-portable compound is fitted with 

arshall and Wigram’s balanced slide, illustrated on 
page 731 of our last volume. The 10-ton road 
roller shown, has the hind rollers fitted with 
renewable cast-iron tyres, made with an internal 
flange which is bolted to the wrought-iron inner 
body. To keep it free from all play, wedge bolts 
are used, and can be drawn up to any required 
degree of tightness. The wearing part of the wheel 
can thus be readily and economically renewed. 
These wheels are fitted with scrapers both in front 
and in back to remove the mud before it can be 
carried up and allowed to fall against the firebox. 
The fore carriage, and smokebox are made in one 
casting, which can be removed and replaced by 
another smokebox when it is desired to convert 
the roller into a traction engine. 

Messrs. Nicholson and Co., of Newark, show a 
new pattern of compound engine, with both piston 
rods attached to a single crosshead. The steam is 
distributed by means of a rocking cylindrical valve 
on a horizontal spindle, this valve serving for both 
cylinders, and being operated by automatic ex- 
pansion gear. 

As we have already noticed, Messrs. Clayton and 
Shuttleworth, of Lincoln, show an oil engine made 
by Messrs Weyman and Co., but it is their inten- 
tion to enter on the manufacture themselves. They 
have their usual display of engines of whose work- 
manship and finish it is impossible to speak too 
highly. In their 8 horse-power portable there are 
a few minor alterations ; a base for the stop valve 
has been cast on the cylinder foot, and it has been 
combined with the safety valve in a very neat and 
efficient manner, all the valves being easily acces- 
sible. Their traction engine is designed with special 
solicitude for the driver’s comfort. He has a 
roomy footplate open at the back, and with all the 
handles brought within easy reach as he steers. 
Their long stroke horizontal engine can be worked 
either with or without a condenser, a diverting 
valve being arranged to deliver the exhaust either 
into the condenser or into the atmosphere. It is 
shown with acondenser, the only oneon the ground. 

This year Messrs. Aveling and Porter, of Ro- 
chester, show two compound agricultural and road 
locomotives. This, it may be said, is somewhat 
contrary to their usual practice, for this firm are 
the great advocates of simplicity in traction engines, 
believing that it offers advantages far in excess of 
any that can be obtained by ingenious combinations. 
Their efforts have always been directed to reducing 
the number of parts, and to improving the quality 
of those that remain. The splendid reputation 
they have attained, not only in this country, but 
abroad, is evidence of the correctness of their policy. 
This year, however, they offer a slightly elaborated 
form of scraper for steam road rollers, which we 
illustrate on page 778. This has an elastic mount- 
ing, rendering it capable of giving way either up- 
wards or downwards, the object being to allow it 
to recede should a stone become firmly fixed on the 
tyre, and refuse to be displaced. 

It would be an irksome task for our readers to 
wade through a catalogue of all the splendid 
engines shown on the ground, learning that this 
maker had modified a valve-rod, that maker had 
adopted a stiffer bedplate, and another had made 
a slightly larger type of vertical engine than last 
year. Such matters have no interest in print ; 
they are often worth seeing, because they make an 
impression on the mind which cannot accurately 
be translated into words. The products of such 
makers as Messrs. Marshall, Sons, and Co., Messrs. 
Garrett and Sons, Messrs. R. Hornsby and Sons, 
Messrs. J. and F. Howard, Messrs. Ransomes, Sims, 
and Jefferies, Messrs, RobeyandCo., Messrs. Ruston, 


Proctor, and Co., Messrs. Tangyes, Limited, 
Messrs. C. Burrell and Sons, Messrs. E. Foden, 
Sons, and Co., Messrs. J. and H. McLaren, and many 
others, are worth the while of any engineer to 
study. But he must do it for himself. The time 
is past for him to take his information second- 
hand ; the differences between two varieties that 
can both claim to be first-rate, appeal so much to 
the personal equation in a man that he must weigh 
them in his own scales. We therefore pass away 
from this branch of our subject, not because it 
would be impossible to say anything more about it, 
but because it would consist mainly of eulogy of 
manufacturers whose works do not stand in need of 
praise. 


IMPLEMENTS. 


The exodus of the labourers from the country to 
the towns is increasing the difficulties of the farmer. 
Either he cannot obtain men at the busy time of the 
year, and so loses the best of the weather, or else he is 
obliged to pay higher wages than the state of busi- 
ness justifies. His refuge is in the wide employ- 
ment of machinery, and this year an increased 
interest is evinced in sheaf-binders. A manufac- 
turer quaintly observed to us, ‘“‘It pays a farmer 
to have one, if only to show to his men when they 
threaten to strike.” Whether binders possess this 
magical effect or not, it is certain that implement 
makers are finding it worth while to push them 
extensively. Two Canadian machines appear for 
the first time, and some makers who have ceased 
to exhibit in this class have recommenced. Mr. 
Walter A. Wood, of 36, Worship-street, London, 
shows his well-known single-apron machine, in 
which one canvas belt does the work ordinarily 
accomplished with three, the grain being carried up 
between it and a wooden guide. Messrs. J. Bisset 
and Sons, of Blairgowrie, show an entirely new 
pattern without aprons at all, the conveying being 
accomplished by four light steel chains, carrying 
prongs. These draw the grain over the platform 
and then up the incline, where it is first guided by 
rollers and then by fixed guides. The same firm 
also show a machine with aprons, having a self- 
acting tension device to keep them taut. Both the 
Wood and the Bisset machines following the prevail- 
ing type, being open at the rear to accommodate long 
straw. Mr. George Dawson, of Darlington, shows 
‘*The Master” binder manufactured at Orange- 
ville, Canada. This is an open-ended machine, very 
lightly built and low; it does not lift the grain over 
the travelling wheels. To fit binders to deal more 
successfully with laid and tangled crops, Mr. 
P. Gillen, of Weymouth, shows a ‘‘reverter,” which 
is a set of travelling combs projecting over the 
knives and running on linked chains. Thes: 
combs rake out the tangled straw and hold it 
straight for the knives to cut. Messrs. R. Hornsby 
and Sons, Grantham, have still further lightened 
their celebrated binder and have made it easier to 
drive. It is fitted with a canvas tightener and a 
sheaf carrier. Messrs. J. and F. Howard, of Bedford, 
show a steel frame open-ended machine with chain 
drive. For the first time, Mr. George Kearsley, 
of Ripon, shows a binder ; it has a steel frame and 
a very simple knotter comprising only three parts— 
cord-holder, knotting bill, and string guide with 
knife. The McCormick all-steel binder is shown 
by Messrs. Lankester and Co., Southwark-street, 
London, and the Ardriance Platt machine by 
Messrs. J. and H. Keyworth and Co., Tarleton- 
street, Liverpool. In the Mercer harvester and 
binder the problem of avoiding the use of canvas 
belts is attacked in a very mechanical manner. The 
grain falling on the platform is carried along by 
rakes attached to travelling chains and projecting 
upwards through slots. As it reaches the incline 
it is caught by much longer forks which come down 
on to it from above and propel it forward, taking a 
very deep hold of it. At the top of the incline the 
forks withdraw themselves gently backwards ina 
very neat fashion and leave the grain to be dealt 
with by the packers. The decks of both tables are 
made of sheet steel. The exhibitors are Messrs. 
Lloyd, Lawrence, and Co., 34, Worship-street, 
London. The harvester of Messrs, Samuelson and 
Co., Limited, of Banbury, has been lightened till 
it only weighs 13} cwt. by the successive improve- 
ments it has undergone. There are a few other 
examples of this class of machine on the ground, 
but in all cases they follow the tendency to become 
lighter by the use of better material, and to have 
their mechanical devices improved so as to reduce 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: THE ADMINISTRATION BUILDING. 
(For Description, see Page 792.) 





There seems to be a fashion in agricultural im- 
plements, as well as in more artistic objects. At 
present it runs on ‘‘kickers,” that is the hay- 
making machines that imitate the action of a fork, 
and turn the hay over without tossing it. The 
farmers complain that some of the old tedders 
knocked the seeds out of the hay and impaired its 
feeding qualities. It is not necessary to enumerate 
all the new machines, which are much alike, but we 
may mention one or two of the more original. 
Messrs. W. N. Nicholson and Sons, Limited, 
Newark, show a tedder in which each fork has a 
twisted stem running ina guide, the effect of which 
is to turn over the fork, and thus completely imitate 
the action of the labourer, leaving the green side 
of the hay exposed to the sun and air. To keep 
the forks at one invariable height from the ground 
Messrs. G. C. Ogle and Son, Ripley, provide a 
small wheel in the rear, connected to the frame 
carrying the forks. This wheel follows the undu- 
lations of the ground and always keeps the forks at 
the proper height. Mr. J. V. Gibbons, of Haseley, 
near Tetworth, arranges the outside forks beyond 
the wheels to clean the wheel marks. This feature 
is also found in the hay tedders of Messrs. Barford 
and Perkins, and of Messrs. Ransomes, Sims, and 
Jefferies. 

Meesrs. Adams and Co., of Northampton, ex- 
hibit a corn and seed drill with Sergeant’s steerage. 
The latter is a worm gear on the pivot of the 
leading axle, and is operated by two handwheels, 


one at either side of the rear of the machine, so | diggers are more common than 
that the man can reach them wherever he stands. | examples have been found at t 


To feed the seed a number of long pinions are used. 
The seeds drop in between the teeth, and are 
dropped out as the wheel revolves. By sliding the 
pinions endwise, to expose a less length of them to 
the feed openings, the amount of seed deposited 
can be regulated. The machine will sow anything 
from turnips to beans. 

A two-horse mowing machine of a new pattern 
is to be seen on the stand of Messrs. R. J. Harriss 


and Son, Rugeley. Its distinguishing characteristic 
is that the knives are reciprocated by means of a 





cam. By way of covering a great width of field 
with one rake and hayturner Messrs. P. J. Par- 
miter and Co., of Ansty, Salisbury, make the axle 
telescopic so that it can be drawn out to9 ft. The 
forks at each side are hinged, and can be folded 
back on their fellows for travelling. 

Machines for setting and digging potatoes appear 
from time to time at the Show, but seldom excite 
more than a passing interest. This year, however, 
there is a distinct advance inthem. Messrs. John 
Perkins and Sons, of Lichfield, show a moulding 
plough with a very broad share, having attached to 
it the Eclipse potato raiser, the latter consisting 
of a number of slightly diverging rods on to which 
the share delivers the tubers and the soil. The 
latter drops through the interstices, and the 
potatoes are delivered on the top of the ground. 
A new double-row potato planter is exhibited 
by Messrs. Ransomes, Sims, and Jefferies, of 
Ipswich. The potatoes are placed in a hopper, 
the sides of which are formed of two wheels 
having pockets around their peripheries. A 
small three-pronged fork is arranged to dart 
forward into each pocket when it is at the bottom 
of the hopper, and to secure a potato, which it 
carries along, until the rotation of the wheel brings 
the potato to a place where it can be dropped into 


‘a shoot that will deliver it into the furrow. The 


fork is then withdrawn by a cam and the seed 


| 





dropped. This machine will plant two rows at 
once, either on the ridge or on the flat. Potato 
‘aya and good 
e Show for some 
years. Messrs. Ransomes are now offering a new 
one of avery good design, and which bears the 
romise of doing its work extremely well. There 
is, as usual, a broad share in front to raise 
the tubers and loosen the earth. Behind this 
comes a rotary digger, consisting of a wheel 
provided at the extremity of each spoke or arm 
with a small plough or skimmer, the point of which 
goes under the potatoes, while the breast gently 
ushes them and the soil on one side, scattering the 
fatter and leaving the tubers exposed to view. The 








depth of the share and digging breasts can be 
adjusted at one operation, by lowering the frame 
on which they are carried. For small growers 
Messrs. Penney and Co., Lincoln, offer a potato 
raiser, which resembles a hand cart with a project- 
ing chevreux de frise at the front. The cart is 
depressed until the spikes can be passed under a 
ridge of potatoes, and is then raised, when tubers 
and soil fall into the cart. The bottom of this is a 
grid, and the soil falls through. 

To economise labour in sowing clover Messrs. 
George Cotton and Co., Willaston, near Crewe, 
have combined with a land roller a clover seed 
sower, which is attached to the front or back of the 
roller. There are brushes worked from the end of 
the cylinder by a chain to regulate the feed. The 
seeds are rolled in as soon as dropped, and as a man 
cannot well miss rolling a part of the field the 
whole surface is certain to be covered. 

A trifling but useful improvement in the mecha- 
nical details of a mowing machine is to be. seen at 
the stand of Messrs. Hilton, Limited, Leigh, Lan- 
cashire. This relates to the method of connecting 
the eye to the knife. Usually the two are riveted 
together, but in this case an additional connection 
is made by planing a groove across the back of the 
eye, and turning down the end of the knife into it. 
In this way the shearing action is taken off the 
rivets, and there is less liability for them to work 
loose. In other respects also the mower is of a 
new design. 

Messrs. Harrison, McGregor, and Co., Limited, 
of Leigh, Lancashire, show a grinding mill having 
large and small smooth rollers for crushing oats, 
and a new form of self-sharpening reversible 
grinding plates for kibbling and grinding. These 
plates have zig-zag radial projections cast on them, 
the sides of the projections rising normally from the 
plates. As these wear, the square edges that do 
the work get gradually rounded and blunted. By 
reversing the plates the opposite edges are brought 
into action, and as the projections are gradually 
worn down, the opposite blunted edges become 
sharpened, and Bs 2 to be again put to work, 
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EXHIBITS AT THE WARWICK SHOW. 





PORTABLE OIL ENGINE BY MESSRS. ROBEY AND CO., LINCOLN. 





(See Page 773.) 


POND CLEANER BY MESSRS. JOHN FOWLER AND CO., LIMITED, LEEDS, 


Messrs. Woods and Co., of Stowmarket, also show, | 
asa novelty, a mill with separate appliances for | show a new automatic cutting table and removing 
crushing and grinding. | apparatus, which works veryefticiently. Thecolumn 
Mr. James Coultas, of Grantham, shows his broad- | of clay from the die flows along the table until it 
cast distributor for chemical manures; this took reaches the end stop, and pushes the table with it. 
the silver medal at Doncaster last year. The In the act of doing so it releases a pawl which drops 
manure is placed in a box or receptacle, and is | into a ratchet wheel and is carried round for 
automatically pushed up towards a revolving rake! one revolution, when it is knocked out of gear. 
or spreader, by which it is distributed at a uniform | The pawl is on an arm connected with a crank 
speed and in a thin layer, the amount varying from | which moves the table at right angles to the line 
25 Ib. to 10 cwt. peracre. Several of Mr. Coultas’s| of flow of the clay. At the same time a cam 
corn and seed drills have been remodelled this year! moves the table forward for a short distance at a 
to incorporate the latest improvements in their | quicker rate than the clay is travelling, the cutting 
design. | wires and table all travelling together. While 
BricKMAKING MAcHINERY. | these motions are taking place the clay column is 
Brickmaking machinery appears to obtain in- pressed through a set of wires, one of which is 
creased importance at each successive Show, while! placed so as to divide it completely, while the 
great efforts are made to augment the output’ other only penetrates within half an inch of its edge. 


and to decrease the amount of labour required. |On the return stroke the table leaves the nearly 
This year there are several novelties. 


Samuel Jefferies and Sons, Dudbridge, Stroud, 


Messrs, | divided bricks behind it, and coming back to its 





(See Page 770.) 


usual place advances a little to again meet the 
column of clay. When this has reached the stop 
a fresh and new delivery is made, the previous 
clay being forced completely past the wires on to a 
board which, on the man touching a treadle, runs 
down an incline on to a barrow or a travelling 
band to be conveyed to the drying shed. The 
entire action, except the placing of the boards, is 
thus rendered automatic. There is also a new fea- 
ture inthe pug mill. In order to keep the clay from 
clogging on the ‘‘ going down” side, that wall of 
the mill is hinged and connected to an eccentric on 
the shaft. At each revolution it opens to allow 
the feed to drop in, and then closes on to the 
knives in order that they may scrape it clean, 
and thus prevent the necessity of a man using 
a shovel to keep the clay moving. This ma- 
chine marks a very decided advance in the 
manufacture of wire-cut bricks. It is well made, 
simple in construction, mechanical in design, and 
what is even more important it reduces the ex- 
penses for labour and waste to the smallest pos- 
sible amount. All that the boy in charge has to do 
is to place the boards and touch the trigger which 
discharges them when filled. The lubrication is 
entirely automatic, and the die is steel lined to 
insure a long run without renewal. 

Another form of brick cutting-off table is shown 
by Mr. William Johnson, of Armley, Leeds. This 
is operated by hand, the table with its wires and 
delivering board being able to slide endways. 
Immediately the clay column reaches the end stop 
it carries the table with it. The man then puts 
over the lever carrying the clay through the row of 
wires and dividing it into bricks, which are left 


on the board. The table is then replaced. The 


advantage of the arrangement is that no waste 
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ends are made, and thus the full output of the 
machine is realised. There is no handling of the 
clay column. A very simple hand press is also 
shown, of neat and strong construction. It is 
claimed that by its use a man can press 5000 bricks 
a day by himself. That would certainly be a good 
day’s work and deserve a good day’s wage ; taking 
the bricks at 11 lb. each it would represent about 
25 tons lifted and put back again, not to mention 
the labour of pressing. 

Messrs. John Whitehead and Co., of Preston, 
show a compact little device for twisting up the loops 
on the cutting-off wires. These are made of exceed- 
ingly hard steel, and are almost unmanagable with 
pliers. Each end of the cut length is therefore laid 
over a jaw at the end ofa spindle and a hood slipped 
over to keep it fast. If now the loose end be held 
in the pliers and the spindle rotated, the noose is 
completed by twisting both parts of the wire 
together, instead of one being twisted round the 
other to form a kind of slip knot, as is often done 
by hand. Each loop is made separately. They 
have a large display of brickmaking machinery. 

A third form of brick-cutting table is shown by 
Messrs. Bennet and Sayer, of Derby. The clay 
column is cut off by hand and a length pushed on 
by hand tothe table. The man then puts a clutch 
in action by means of a lever, and a pushboard 
comes forward to force the clay nearly through the 
wires. The next piece forces the clay completely 
through, and prevents the breakage of the edges 
that might otherwise occur. Mr. T. C. Fawcett, of 
Hunslet, Leeds, also shows a new pattern of his 
press which gives each brick two distinct differen- 
tial pressures. The stiff plastic machine of Messrs. 
Bradley and Craven was illustrated on page 280 
ante, 

MISCELLANEOUS. 


The Cornwall-Barnard wood split pulley is being 
introduced by Messrs. W. R. Dell and Son, of 26, 
Mark-lane, London. Wood pulleys seem to be 
growing in favour, on account of their lightness and 
handiness. These under notice are distinguished 
by the way in which they are attached to the shaft. 
There is no attempt to make a cylindrical hole ; 
on each half of the pulley is a doubly grooved 
plate, and in each groove there is placed a square 
section block of seasoned maple, with the end of the 
grain against the shaft. hen the halves are 
bolted together these blocks each touch the shaft 
along a straight line, and can be made to grip it 
with sufficient force for driving. By the use of 
different sized blocks of wood one pulley can be 
made to fit various shafts. At the same stand is a 
washing and stoning machine for wheat. The 
grain is fed into a cylinder having an intermittent 
rotating motion. On the inner periphery of the 
cylinder is fixed a worm, and as the grain is washed 
along by a stream of water, the berries are swept 
over the worm, while the stones, being heavier, 
are caught by it. The rotation of the cylinder 
gradually washes the stones back to the end at 
which they enter, this effect being increased by the 
peculiar worm gearing which alternately turns 
the cylinder two teeth forward and one tooth back. 





The drive chain in the annexed view is shown 
by Messrs. Dell, but manufactured by the Maxon 
Patent Chain Company, of London Fields, 
London. It is stamped out of sheet steel, the 
links being ingeniously folded together, without 
fastenings, in such a way that they interlock. 
These chains are made in many sizes, and are com- 
bined with buckets for elevatovs. On the same 
stand was an ingenious weighing machine to deliver 
rain to rollers exactly at the speed they require it. 
We shall illustrate this machine in an early issue. 
Messrs. Nicholson and Co., of Newark, show 
the Danish milking machine. This is suspended 
from the cow, and driven by a crank handle and a 
chain. There are two pairs of elastic and feather- 


ing roller segments, having rocking approaching 
and receding movements. Two teats are grasped 
between each pair of segments, and are squeezed 
progressively from the roots to the outlets, each 
pair being operated on alternately. It is claimed 








that the appliance will avoid the necessity of skilled 
labour, and that it is even more efficient than the 
hand process. The exhibitors distribute a circular 
showing an illustration of the apparatus in action 
upon a cow which manifests the liveliest interest 
in the novel operation to which she is being sub- 
jected. It would be very desirable to know what is 
her opinion of this application of mechanical science 
to a very old operation. 

Other animals besides the cow will have reason 
to bewail the advance of the times. The bull is 
being provided by the Agricultural and Horticul- 
tural Association, Limited, of Deptford, with 
an appliance for utilising his muscular power. 
In the nursery rhyme the bull said, ‘‘ I'll pull the 
bell because I am strong,” but now he is to per- 
petually walk up an incline which slides away 
beneath his feet, and necessitates his constant 
advance. The laths of the ramp carry toothed seg- 
ments that gear with a pinion on a shaft, which may 
be connected to a chaficutter or other light 
machine. Another exhibitor (Mr. R. A. Lister, 
Dursley) proposes to utilise two collie dogs, or goats, 
in a segues similar manner to turn a cream 
separator, 

An apparatus for testing the amount of butter fat 
in milk was tried in the dairy. It was manufac- 
tured by Mr. R. A. Lister and Co., of Dursley, and 
ccnsists of a rotating spindle carrying a disc in 
which are pockets to place glass bulbs with 
graduated stems. The bulbs are filled with a 
measured quantity of milk and acid, and are then 
rotated for several minutes. Afterwards the appa- 
ratus is filled with warm water and left to stand, 
when the fat separates and its percentage can be 
read off directly. By this instrument a cowkeeper 
can quickly determine the value of each cow as a 
butter producer. Mr. J. Kelly, of Pyrmont 
House, Winchmore Hill, London, claims that the 
churn he exhibits is the simplest possible. It 
consists of a vessel containing a reciprocating 
paddle furnished with louvres so set that the cream 
flung off one is projected on to its neighbour. It 
is extremely easy to work. 

Messrs. Isler and Co., of Bear-lane, Southwark, 
showed for the first time a full-sized steam set of 
well-boring tackle for artesian wells, and also for 
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driving Abyssinian wells. The latter are most 


useful for farmers who are situated on suitable soil. 
A pipe driven down 30 ft. in the Show ground 
yielded an abundant supply of water, the operations 





of putting it down, and, if required, of drawing it 
up again, being very rapidly performed. Quite 
recently Messrs. Isler have completed a well at 
Nine Elms, of which we give a section annexed. 
The total depth is 351 ft., of which 139 ft. are in 
the chalk, 39 ft. in the green and grey sand, 7 ft. 
in conglomerate, 6 ft. in clay and pebbles, 10 ft. 
in clay and stone, 13 ft. in mottled clay and sand, 
27 ft. in mottled clay, 15 ft. 6in. in sand, clay, 
and shells, 94 ft. 6 in. in sand and ballast. It is 
lined with 11}-in. and 8}-in. tubes until it enters 
the solid chalk. 

The occupation of the time-honoured hedger and 
ditcher is even threatened by machinery. Mr. W. 
Barnard, of Bolton Percy, Leeds, shows a hedge 
cutter. This is a circular disc, some 3 ft. in dia- 
meter, with eight teeth on its periphery. It is 
mounted on a travelling carriage, and geared to its 
wheels to run at a high speed. Its spindle is car- 
ried in a slide, which can be extended 7 ft. over 
the side of the carriage, and inclined either upwards 
or downwards. The whole is drawn by a horse 
along the side of the hedge, while a man rides 
behind to manipulate the cutter. He extends the 
frame to carry it up to the hedge, and then raises 
the disc until the teeth strike the overhanging 
branches. The action is not that of a saw, but ofa 
billhook, the teeth being so far apart that they 
strike right through a fair-sized branch at one blow, 
cutting from below upwards. If the samples of cut 
branches exhibited were fair average specimens the 
machine is very eflicient. 

In connection with Messrs. Tangyes’ stand we 
mentioned a rotary pump. The details of this are 
shown on page 778. It will be seen that it is 
double-acting, one half discharging while the other 
halfdraws. In each half there is an eccentric with 
the strap and rod, the latter being connected to a 
sliding block situated between the suction and 
delivery orifices. As shown, the water is enter- 
ing at the right-hand side, and is following the 
eccentric, the suction side of the pump in- 
creasing in volume. The water at the delivery 
side is at this time being pressed out by the ad- 
vancing side of the eccentric, and this continues 
until the eccentric attains its lowest position. It 
then begins to drive forward the water that had 
hitherto been following it by suction, and to draw 
in a fresh quantity behind it. This 4-in. pump is 
capable of delivering 6000 gallons an hour to a 
height of 50 ft. 

A large weighing machine suitable for weighing 
cattle that are being sold by auction is on the 
stand of Mr. W. and T. Avery, of Birmingham. It 
has a large pen in which several cattle can be placed 
at once, and balanced against a weight at the end ofa 
lever. In its normal position, this lever hangs nearly 
vertically, and it rises to balance the cattle, gain- 
ing increased leverage as it does so. Connected 
with it is an index moving over an immense dial 
which can be read by all the bidders. To modify 
the oscillation of the index there is employed a 
paddle moving in a vessel of water. This is re- 
quired, as often the cattle are unruly or frightened, 
and surge about on the platform. There is a second 
index which can be‘set by the auctioneer as a 
record before the cattle are released. A very 
similar machine is shown by Messrs, A. Wood 
and Sons, Stockwell-street, Glasgow, both firms 
having a large show of weighing machines of all 
kinds. 

An immense grinding mill and separator is shown 
by Wood’s Patent Mills and Engineering Company, 
Limited, Stockwith-on-Trent, Gainsborough; it was, 
however, so completely encased that it was impos- 
sible for us to gain more than a general idea of its 
construction. The grinding is done with edge 
ruhners on a steel path, the latter being driven. 
The dust is oqinitl away and allowed to settle in 
a stive-room. It is stated that this mill is grinding 
in Great Britain three-quarters of a million tons 
per annum of cement clinker, basic slag, rock 
phosphates, iron ore, and other minerals. The 
output is set down at 7 to 10 tons per day of ten 
hours, 85 per cent. passing through a sieve of 
10,000 holes to the square inch. The Cyclone 

ulveriser of 9 and 11, Fenchurch-avenue, London, 
oa been greatly altered since we last noticed it. 
The material fed in is caught between two fans, and 
the particles dashed against each other with such 
force and frequency that they become reduced to 
dust, which is floated away in the draught and 
left in a depositing chamber. The blades of the 
grinding fans can be changed four times before they 
need be replaced, the wear and tear on a No, 1 
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mill, grinding a material containing 15 to 20 per 
cent. of silica, averaging twopence per ton. In 
grinding seed and cereals the renewals vary from a 
halfpenny to a penny per ton. 

A full-sized passenger hoist is shown by Messrs. 
I. Braithwaite and Son, of Kendal, and 43, New 
Oxford-street, London. It is one of the self-sus- 
taining type in which a brake comes automatically 
into action whenever the driving mechanism is not 
in operation, either lifting or lowering. This brake 
consists of a split ring inside a fixed case. Between 
the ends of the ring is a cam, which, on the hoist 
being set in motion, turns to allow the ring to con- 
tract, but which turns in the opposite direction 
when the hoist is stationary. There is a worm 
motion with adjustable tappets which stops the 
cage at the top and bottom, even if the hand rope 
should break or the passenger not know how to use 
it. The lifting is done by a wire rope wound on a 
grooved barrel, and the driving is effected by fast 
and loose pulleys. The cage is finished in a highly 
ornamental style. 

Among the stone breakers Mr. H. R. Marsden, 
of Soho Foundry, Leeds, shows an elevating, 
screening, and loading machine, which carries the 
broken material from the stone breakers in an ele- 
vator, and delivers it into a rotating sieve by which 
it is sorted into sizes, and sent through separate 
hoppers into carts. Messrs. Goodwin, Barsby, 
and Co. show five breakers for stone, cement, coke, 
and old bricks. Mr. W. H. Baxter, of Leeds, 
shows also one of his well-known stone breakers 
with elevating and screening apparatus for sorting 
and delivering the products. 

The Blackman Ventilating Company, Limited, 
of 63, Fore-street, London, show several of their 
fans, one of them accompanied with an air warmer, 
consisting of a number of wrought-iron tubes ex- 
panded into larger cast-iron pipes, leaving an 
annular space between the two for the circulation 
of steam. The outer pipes are made with feet at 
each end, and can be stacked together in any re- 
quired number to give the requisite amount of 
heating surface. 

As usual there is a large show of flour milling 
appliances. Messrs. Thomas Robinson and Son, 
Limited, of Rochdale, have a very extensive dis- 
play, including Mallinson’s dryer for washed wheat, 
by which the wheat is rapidly dried without being 
exposed to the deleterious action of hot vapour. 
Mr. Charles Hopkinson, of Thrumpton, Retford, 
shows a number of roller mills and purifiers, and 
Messrs. E. R. and F. Turner show a number of 
dressing machines into which improvements have 
been introduced. 

A competition of ploughs was held in the month 
of March, for which there were numerous entries. 
There were eight classes, with two prizes in each 
class. The names of the successful competitors 
were Messrs. W. Ball and Sons, three prizes ; Mr. 
T. Corbett, four prizes ; Messrs. John Perkins and 
Sons, two prizes; Messrs. J. C. and T. Yates, 
four prizes; Messrs. Davey, Sleep, Harris, and 
Co., two prizes; and Messrs. Eddy and Sons, one 

rize. 

’ The Show closes this evening, and if the weather 
should be good the total attendance will rank 
among the best of late years. Many of these dis- 
plays bring a loss to the Society, and it is only 
when the site is sufficiently near large towns to 
insure crowds of visitors, and when also the 
week is fine, that a surplus is raised to set against 
the losses of lean years. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Fron Market.—There was a fairly good 
business done on Thursday in warrant iron, between 
10,000 and 11,000 tons of which changed hands during 
the forenoon—7000 tons of Scotch, 2000 tons of hematite 


iron, and the balance in Cleveland iron. Somewhat | had 


irregular prices prevailed, and a drop in prices took place 
to the extent of 2d. per ton on Scotch and 1d. on hema- 
tite, while Cleveland advanced 44d. per ton. Business 
was quiet in the afternoon, but the tone was very steady. 
Shortly before the close of the market Scotch was wanted 
by buyers at 41s. O}d. per ton cash, and Cleveland at 

. 74d. per ton. At about the close some 6000 
or 7000 tons of Scotch iron chan hands, but 
hematite iron and Cleveland were both very quiet. The 
settlement prices at the close were—Scotch iron, 41s. per 
ton ; Cleveland, 40s. 104d.; hematite iron, 493. 103d. per 
ton. The principal dealing on Friday was again in 
Scotch warrants, in which a fairly large turnover was 
reported. The market for Scotch was a shade firmer 
without any special feature. Cleveland did not command 
much interest, but was fairly steady at 40s. 9d. per ton. 





Ne business took — in hematiteiron. Themarket was 
dead idle in the afternoon, no business being done. Scotch 
warrant iron advanced in price 2d. per ton, and Cleveland 
3d. per ton, but the price of hematite iron was unaltered. 
There was very little business done in the pig-iron war- 
rant market on Monday. In the forenoon only one trans- 
action of 500 tons was reported, and business was almost 
wholly limited to Scotch iron. Sellers opened ve 

strong, but buyers would not give the advances hel 
and in the afternoon sellers were taking lower prices. 
Only one transaction took place in Cleveland iron, at 3d. 
per ton of advance in price. While buyers closed at last 
week’s closing quotation, sellers were 24d. per ton 
dearer. No business was done in hematite iron. Sellers 
were seeking 3d. advance, but buyers came up only 
13d. per ton. The closing settlement prices were— 
Scotch iron, 41s. per ton; Cleveland, 41s. 3d.; hema- 
titeiron, 50s. 104d. per ton. On Tuesday forenoon 
only two lots of iron—one Scotch and one hematite 
-~each of 500 tons were dealt in. Cleveland gave way 3d. 
per ton, but with that a prices were firm. At the 
opening of the market in the afternoon about 2000 tons of 
Scotch iron were dealt in, and the quotations were a 
little easier than in the forenoon—namely, 41s. cash and 
41s. 14d. to 41s, 2d. one month. Cleveland and hematite 
iron were quite idle up till within a short while of three 
o'clock. Before the finish, however, about another 2000 
tons of Sootch iron changed hands, and 1500 tons of 
Cleveland, hematite iron being neglected, all the after- 
noon. Thesettlement pricesat the close were—Scotch iron, 
41s. 14d. per ton; Cleveland, 41s. ; hematite iron, 
50s. 14d. ; pér ton. There was a little more activity 
in the pig iron market this forenoon, when about 
8000 tons of warrants changed hands, of which 
4300 tons were Cleveland iron and the remainder 
Scotch, the former rising 1d. and the latter 14d. per ton. 
No business was done in hematite iron. Prices were 
rather lower all round in the afternoon, and the settle- 
ment prices were—Scotch iron, 41s. 3d. per ton; Cleve- 
land, 41s. ; hematite iron, 50s. per ton. The following 
are the prices of several special brands of makers’ iron, 
No. 1: Gartsherrie, Summerlee, Langloan, and Calder, 
50s. per ton ; Coltness, 53s. 6d. ; Hee ong (shipped at 


Ardrossan), 50s. ; Shotts (shipped at Leith), 52s. ; Carron 
(shipped at Grangemouth), 54s. r ton. There are 
now 74 blast furnaces in actual operation, as com- 
uae with 76 a week ago, and 69 at this time 
ast year. Last week’s shipments of pig iron from 
all itch against 


ee amounted to 7122 tons, 

7626 tons in the corresponding week of last year. They 
included 350 tons for the United States, 565 tons for 
Canada, 520 tons‘for India, 610 tons for Australia, 105 
tons for France, 127 tons for Italy, 180 tons for Germany, 
200 tons for Russia, 815 tons for Holland, 176 tons for 
Belgium, 221 tons for Spain and Portugal, smaller quan- 
tities for other countries, and 2974 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 435,399 tons yesterday afternoon, as 
compared with 439,549 tons yesterday week, thus show- 
ing br the week a reduction amounting to 4151 tons. 


Electric Lighting Works for Dundee.—At a meeting of 
the Dundee Gas Commissioners held on Tuesday it was 
resolved to borrow, subject to the approval of the Secre- 
tary for Scotland, Marquis of Lothian, a sum of 20,000U. 
for the purpose of erecting and equipping the pro ed 
electric —- works in Dundee, in accordance with the 


terms of the Electric Lighting Provisional Order. 


Glasgow Gas Trust Coal Contracts for 1892-93.—The 
Contracts Sub-Committee of the Glasgow Gas Trust have 
just closed contracts for coal supplies for the current 
financial year amounting to about 253,000 tons. The 

rices at which the purchases have been made are said to 
= in all cases lower than those at which the same coals 
were obtainable a year ago, and some of the splint 
coals have been got at 1s. per ton under the current 
market quotations, orders having been placed as low as 
7s. perton. It is no longer the custom of the Glasgow 
Gas Commissioners to use large quantities of rich cannel 
coals, but generally such an assortment as will, in ordi- 
nary practice, yield gas avin, ont illuminating power of 
21 to 22 standard candles. The price of really rich 
cannels is such as to be almost prohibitory. Itis not 
yet known if it will be necessary to advance the 
price of gas, as is the case at Dundee, where an ad- 
vance from 3s. 8d. to 3s. 9d. per 1000 cubic feet has just 
been resolved on. In that city, however, a much richer 
as than that which satisfies Glasgow consumers seems to 
wanted. The price in Glasgow and suburbs is still 
2s. 6d. per 1000 ft., which is wg mae cheap, considering 
jerk — ruling for coals of late and the enhanced cost 
of ur. 


Fort William Section of the West Highland Railway.— 
The directors of the West Highland Railway Company 
went over the Fort William section of the line on Mon- 
day, and expressed satisfaction with the progress that 
been made. They were able to travel by rail from 
Fort William to the head of Loch Treig, a distance of 
about 26 miles. The eg! included the Marquis of 
Tweeddale, Lochiel, M.P., Mr. John Aird, M.P., Mr. 
Charles Lucas, Mr. Charles Forman, C.E., Mr. G. B, 
Wieland, and Mr. H. B. Tarry, agent for the con- 
tractors. 


Aberdeen Burgh Surveyorship.—At a meeting of the 
Aberdeen Town Council held on Monday it was agreed 
to relieve Mr. William Boulton of his appointment as 
burgh surveyor, which he has held for twenty-two years, 
and by a majority to grant him a retiring allowance of 
200/. ayear. It was also agreed to appoint a successor, 
whose salary is to be 500/. a year. 


Greenock Water Trust Finances.—At a meeting of 
Greenock Water Trust held yesterday, there was sub- 





mitted the balance-sheet for the year ended May 26 last, 
which showed the revenue to be 25,435/. 18s. 10d., an 
the expenditure left a surplus of 2/. 16s. 1d. As more 
than one-half of the revenue was obtained from the ship- 
ping rate, water aaa charges, public works, and water 
meter rate, the domestic rate in Greenock is very low, 
while the supply is abundant. 


Another Bridge over the Kelvin. — Bailie Cumming, 
Convener of the Bridges Committee of the Glasgow 
Police Board, made an interesting statement to a meeting 
of the last-named body on Monday, regarding the Wood- 
lands Bridge over the Kelvin. He said that the original 
agreement between Hillhead, Partick, and Glasgow, on 
the one hand, and the Central Railway Company on the 
other, was that the railway company were pledged to 
have the — strengthened and widened to the extent 
of 60 ft., the bridge being at present only 36 ft. wide; 
and if it could not be so widened and strengthened, 
then it was provided that arbitration should take 
place. When the matter came before the Bridges 
Committee they received the advice of the engineer 
that a satisfactory job could not be made of the bridge 
unless it was entirely reconstructed. That being so, 
the committee declined to allow the railway company 
to proceed with the widening and strengthening of 
the bridge, and asked for a new structure. The railway 
company demurred, and the matter went before the 
arbiter, who had now given a decision in favour of the 
contention by the committee. It was agreed thata new 
bridge was to be erected, and the amount to be paid by 
the Joint beng Committee was restricted to 750/. The 
bridge was to be of steel resting on freestone abutments, 
and would be 60 ft. wide, and would be constructed to 
carry any load that was likely to pass over it. The levels 
would be improved to the extent of 2 ft. 7 in., so that the 
dip on each side would very much lessened. Each 

irder or rib of the bridge is to bear a distributed live 
oad of 90 tons. As there are old mineral workings below 
the bridge extra precautions will have to be taken in the 
way of underpinning, &c. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrippiesBroucH, Wednesday. 
The Cleveland Iron Trade.—We are unable to report 
favourably of the state of the iron trade in the north of 
England, but fortunately the greater number of the 
blast furnaces which have, in consequence of the Durham 
coal strike, been laid idle so long, have once more been 
opened out, and several of them are again turning out 

iron in a satisfactory manner. A good deal of difficult 

was — in getting some of them away, but wit 
many there has been no trouble at all. Yesterday the 
weekly market here was well attended, and on the 
whole affairs were firm, but the amount of business 
transacted was not very large. The general figure 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron was 41s., and business was done at that price, but 
many sellers held out for 41s, 3d., and some of the makers 
asked 41s. 6d. On the other hand buyers attempted to 
urchase at 40s. 9d., and for delivery to the end of 
September they would not offer more than 38s. 9d., but 
few people, indeed, were inclined to do business ahead, as 
they consider prospects for the future anything but pro- 
mising. Grey forge was sold at 40s., but white could be 
bought at 38s. 6d. Middlesbrough warrants opened at 
41s., and closed 40s. 11d. cash buyers. There was said to 
be very little local hematite on the market, that which is 
being made having to be delivered to fulfil contracts made 
some time ago. Mixed numbers were quoted 50s. To- 
day the market was steady, and 41s. to 41s. 3d. were the 
prices mentioned for _— No. 3, but little if any iron 
changed hands at the latter figure. There was no business 
doing for delivery ahead. iddlesbrough warrants were 

40s. 11d. cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple trades are in anything but a satisfac- 
tory state. Several establishments are still closed; new 
orders are said to be difficult to secure, and quotations are 
rather weaker. Common iron bars are quoted 5/. 10s. ; 
iron ship-plates, 5/. 5s. ; steel ship-plates, 5/. 17s. 6d. ; iron 
ship-angles, 5/. 2s. 6d. ; and steel ship-angles, 5/. 12s. 6d. 
to 5/. 15s., all less the customary 2% cer cent. discount for 
cash. For prompt delivery of small lots, however, rather 
more than the foregoing quotations has to be paid. 


Darlington Steel and Iron Company.—The annual 
report to the shareholders of the Darlington Steel and 
Iron Company, Limited, for the year ended April 30 
shows that oe pen working has resulted in a net loss 
of 14741. 14s. 8d., to which is added 472/. 17s. 8d. spent 
upon boilers and the additions to plant, making a total to 
write off of 19477. 12s. 4d. The undivided balance from 
last year, amounting to 1199/. 16s. 9d., is absorbed in 
meeting this, leaving 747/. 15s. 7d. to carry to debit of 
profit and loss account. Instead of carrying 2000/1. to 
suspense account in respect of the new blooming mill and 
engine, as in other years, the directors recommended 
that only the amount spent on alteration—and which 
will quickly be recou in working — should be 
written off ; 3500/. will withdrawn from the reserve 
fund for yment of preference dividends which, 
being pene wm the directors see no reason to with- 
hold, thus reducing the reserve fund to 3093/. 17s. In 
their report the directors state that the year has been one 
of increasing depression in trade, ending in the calamity,: 
occasioned y the strike of the Durham colliers. The 
prices of steel rails and of other products fell much more 
than the cost of the materials consumed in their manu- 
facture, and it was found impossible to make sales with- 
gut incurring loss. The directors therefore decided to 








778 


ENGINEERING. [JUNE 24, 1892. 











work off all urgent orders and to stop the works until 
some change in the market occurred. Operations were 
accordingly suspended on November 7, and resumed, 
after a lapse of nine weeks, on January 11. The 
strike in the Durham collieries, which began on 
March 12, caused a further interruption, and the works 
remained idle from that date until June 13, so that 
the last seven weeks of the year were also entirely 
unproductive. From these two causes the output for the 
twelve months was only 45,344 tons of iron and steel, 
against 61,591 tons in 1891 and 59,266 tons in 1890. Such 
exceptional events could not fail to affect seriously the 
rofit and loss account of the company, and the directors 
eel that no further explanation could be offered for the 
results displayed in the accounts, which for the first time 
in ten consecutive years show a loss. 


Messrs. Head, Wrightson, and Co.’s Annual Mecting.— 
The annual meeting of the shareholders of this company 
was held a day or two ago at South Stockton, the 
chairman, Mr. C, A. Head, J.P., presiding. The chair- 
man, in moving the adoption of the balance-sheet, said 
there was no cause for surprise that the profits for the 

ear were less than those of last year. The past year had 

een a very trying one in their business. Last year there 
was a complete collapse in their South American market, 
which had constituted a larger branch of their business up 
to that time, and they had to seek orders elsewhere. 
Prices had since come down very rapidly, whilst costs had 
not been reduced at all in the same proportion. Compe- 
tition was very acute, and work very difficult to get. At 
the same time they had been able to obtain work at 
a fair profit, and had a reasonable prospect of being 
busy during the present year. The lengthy strike of 
Durham miners caused their regular supplies of coke, 
coal, and pig iron to be practically stopped. The directors, 
however, decided for the sake of their men and their cus- 
tomers, and of every one connected with the business, 
that it would be best to pay higher prices for material, 
and to continue at work, rather than to throw 800 or 
1000 men idle. They had to pay almost double prices for 
their coke, and several — per ton more for their 
pig iron, whilst plates and angles cost many shillings wed 
ton higher, whilst they get no correspondingly higher 
prices for their products. The result was that the extra 
cost of material absorbed the whole profit they had calcu- 
lated upon, and, in fact, created a loss, but he thought 
the shareholders would agree that it was the wisest and 
most charitable course to pursue to keep their men at 
work, and he hoped the loss would not be greater than 
would have been involved had the works been entirely 
idle. The directors had during the year paid off the 
30,000/. debentures at par, instead of at 10 per cent. 
premium, as provided in the articles of association, thus 
effecting a saving of 3000/. to the company apart from the 
saving in interest. The report, including the payment 
of a dividend of 5 per cent. per annum, against 74 per 
cent. for the previous year, was adopted. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The local pig-iron trade maintains the 

’ firmness which has characterised it for the past few 
months, and in the new quarter’s contracts that are about 
to be entered into, no concessions need be yy agen 
Forge irons are making an average of about 45s. per 
ton, and stocks are low. Foundry irons are in better 
request, yj be an improvement in trade in this de- 
partment. e upward movement in connection with 
manufactured iron is maintained, and business has heen 
strengthened by the arrival of fresh orders for bar 
on home and Australian account. Sheets for colliery pur- 
pon, both iron and steel, are also selling more freely. 
ndian orders in connection with railway developments are 
finding a lot of work, and the demand from South America 
is on the increase. Boiler plates of finest quality are 


again moving off well, peipeipelly to home customers, 
steel plates for marine boiler purposes being in strong 
cal ufacturers of railway material have now more 


orders on the books than they can conveniently deal 
with, and it is evident they will be very busy for a long 
time to come. The securing of further contracts is ex- 
pected, current rates are, best locomotives tyres 12/. 10s. 
per ton and upwards, according to section, carriage and 
wagon tyres and springs 10/.; axles 6/. 10s.; and an ad- 
vance in rates need not surprise. Agents of Siemens and 
Bessemer billets and slabs repert trade as improving, at 
Siemens, 6/. 7s. 6d. per ton ; Bessemer, 5/. 17s. 6d. to 6/. 
Current business is on genuine requirements, there being 
an absence of speculative movements. 


Engineering.—Though the engineering trades are not 
busy there is a steady run of work in some departments, 
particularly in counection with the manufacture of agri- 
cultural pore yr’ b one or two of the Leeds firms being 
notably well off for orders both on home and export 
account. The home demand for textile machinery is not 
up to the average. Those engaged on Government orders 
at Sheffield, and whoemploy alarge number of mechanice 
are keeping their men on full time, bat contracts on hand 
for armour-plates are being rapidly completed. 


Coal and Prospects.—It is expected that in the new con- 
tracts with large private consumers concessions will have 
to be made by coal agents, varying from 3d. to 6d. per 
ton, and some buyers refuse to contract at all, taking 
advantage of a drooping market, and in the belief that 
there will be further reductions extending over the 
summer months. There is now strong competition in 


the coal and coke trade. The “‘ stop-day” has not buoyed 
up the market, and the wages question may be introduced 
at any time, but up to now the colliery proprietors have 
not made any definite and combined movement in the 





matter. 





EXHIBITS AT THE WARWICK SHOW. 
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ROTARY PUMP BY MESSRS. TANGYES, LIMITED, BIRMINGHAM. (See Page 776.) 
















































































ROAD ROLLER SCRAPER BY MESSRS, AVELING AND PORTER, ROCHESTER. (See Page 773.) 


Tapping the Barnsley Seam.—An important point was | In Victoria there is a decrease inthe works and employés, 
reached on Monday at the new colliery sinkings, which | but an increase in plant and value; in New South Wales 
are being undertaken by Messrs. John Brown and Co., | the employés alone have increased. These decreases do 
Limited, at Canklow, near Rotherham. For two years not, however, represent decreased industrial production, 
past this firm has been laying down the plant and sink- | but rather the disappearance of the smaller class of in- 
ing for coal, Twoshafts are being sunk, and at No. 1, at | dustrial establishments and increased economy of pro- 
a depth of 400 eye the men have penetrated the| duction in the larger ones. In the other colonies the 
Barnsley bed. The seam is 8 ft. thick of workable coal, | manufacturing industries are on a more limited scale, the 
and of excellent quality. | population being employed chiefly in pastoral, agricul- 
| tural, and minin pursuits. In 1830 the number of manu- 

facturing establishmentsin the whole of the settled portion 

BrRMINGHAM CORPORATION Water Bitu.—In the/ of Australia did not exceed half a dozen, employing less 
House of Commons, on Wednesday, the Lords’ amend-| than 100 persons. The real industrial progress of Aus- 
ments to the Birmingham Corporation Water Bill were | tralia is best shown by the rapid increase of its private 
considered and agreed to. The Bill having now passed | wealth, that of the four leading colonies during two quin- 
both Houses of Parliament, it only awaits the royal assent | quennial periods being thus estimated : 

| 1871-5 














to me law. 1886-80 
THE AUSTRALIAN CoLoNIEs.—The following gives some | £ 

details of the works in Australia in 1891: New South Wales ... 65,514,780 388,514,934 
Resha Ponies | Queensland... ... 8,852,301 56,744,842 
Works. Employes. of Value. | peo Australia... yl pnp 

eS achinery.  £ | Victoria... ... 181,005,740 463,090, 0 
ee ae a a Total ... 229,751,175 970,975,908 

Wales _,.. 2619 46,525 24,909 4,557,022 | This shows an increase of 741,244,733/. in 15 years, 
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SIGNALLING ARRANGEMENTS AT WATERLOO STATION: L. AND S.W.R. 
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THE NEW SIGNALLING SYSTEM AND 
ALTERATIONS AT WATERLOO STATION. 
(Continued from page 651.) 

Tue description of the signalling at Waterloo 
Station in our issue of May 27 last was confined to the 
extreme terminal arrangements of the ground plan 
exhibited in Fig. 6. This would be neither theoretically 
nor practically complete without a survey of the 
territory of ‘‘B box” and the signalling system 
thereof. This latter system is quite distinct Sn that 
of ‘‘ A box” signals and yet it is founded upon the same 
‘‘simplex” patent apparatus. In the one case the 
simplex mechanism has been adapted for the econo- 
mising of levers and thereby the simplification of the 
signalman’s work, whilst in the other case the simplex 
|mechanism has been applied purely as a facing point 

lock and detector. The explanation of its employment 
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in its latter function will reveal all the actual features 
of novelty to be observed in connection with B tox 
signals, although a study cf the whole system would 
be an excellent object lesson in the most modern 
application of what may be termed the British system 
in contradistinction to those foreign developments of 
semaphore railway signals which are to be met with 
abroad, 

From the left-hand or west signal girder bridge of 
Fig. 6 (see our issue of May 27) one may, to a certain 
extent, consider the three ‘‘up” lines, F, C, and B, 
also the three ‘‘ down ” lines, E, D, and A, to be each a 
‘* single line” road with traffic in either direction to 
and trom the terminal bays. On the other hand 
throughout the whole territory of ‘‘B” section, the 
plan of whose signals and crossings is represented in 
Fig. 10, the six lines must be regarded strictly as three 
‘‘up” and three ‘‘ down” lines for which the crossings 
— primarily cross-over roads from ‘‘ up” to ‘‘ up” 
ines and from ‘‘down” to ‘‘down” lines. The 
shunting operations here performed are of a very 
limited nature, as may be observed by the position of 
the ground discs, 31, 32, 76, and 77. Here the 
shuntings are shunt movements in the strictest 
technical sense of the term and not like many of the 
multifarious movements within the province of A box 
territory. 

The requirements of B box section would have been 
more thansupplied by ten crossings, as in the = of Fig. 
1] with eighteen facing points and two trailing points. 
Such aplanofcrossings and stop signals would havecom- 
prised a length of line 400 yards, more or less, measured 
from east to west, inasmuch as the section is a gentle 
curve throughout with bridge girders standing up 
between the lines just where it might have been con- 
venient to place a pair of the crossings. For this and 
other reasons the ground plan of the crossings adopted 
at B box signals is after the more intricate but compact 
style of the diagram (Fig. 10) with its 32 points, of 
which 20 are at times facing points, whilst 12 are 
trailing points always (shunting movements excepted). 
From the furthermost facing points on the right hand 
to the furthermost facing points on the left hand is a 
distance of 250 yards only on the railway, but the 
diagram shows the plan in an even much more com- 
pressed form for the sake of the better illustration of 
the signals and the real novelty in the way of ground 
connections. 

We must next refer to Figs. 12 and 13, which give 
views of the simplex gear when designed for use as 
a facing point lock and detector. It may be fairly 
considered the same apparatus as that shown 
in Figs. 1, 2 and 3 as far as mechanism in the 
abstract for shunting lever movements is considered, 
Even for lever frame use two blades only (A and C in 
Figs. 2 and 3) have been generally employed (A box 
Waterloo excepted), although four (or more) position 
machines have been contemplated for special require- 
ments. Fig. 16 shows the simplex apparatus (after 
the design of Fig. 12) applied as a facing point lock 
and detector expressly with the view of giving a clue 
to the ‘‘detector” system of B-box signals. As now 
being used at points 177, Fig. 6, the two-point locking 
blades A and C actuate, not detecting ‘‘ return rods” 
R' R*, but mere signal wire connections working 
directly, those of A blade the signal arm for the 
‘* Necropolis” platform siding, and those of C blade 
the main line signal. 

Furthermore, in Fig. 16 it may be seen that the 
rods R! R? might have been led, not back to the 
lever frame, but to the base of the signal post, and 
there they might have performed their detectin 
functions, where they would conveniently cross an 
interlock with the signal wires. Again, whether the 
detecting rods R' R* lead to a detecting box at the 
foot of the signal-post, or whether they return all the 
way back to the cabin, they can on the way, at any 
convenient spot, interlock and inter-detect with simi- 
lar rods led from the ‘‘ simplex” ground-locking gear 
of other adjacent switch points. All these three 
variations of the system of Fig. 16 will be found in the 
ground plan of Fig. 10. 

Fig. 14 is the plan of one of several ways of arrang- 
ing the simplex apparatus, so that a single rod R 
with a double motion (i.¢., pull and return through 
A, but a push and return motion through C) may 
effect all the detecting actions of the twin rods R' and 
R* of Fig. 16. In Fig. 14 it will be perceived that, 
when A is drawn back, C is pullec: forward and rice 
versa; also that the blade, disengaged from the 
selector-bar B, detects the switch points, and locks 
their stretcher-bar in position, just the contrary of the 
disposition of parts shown in Figs. 12and 13. How- 
ever, by slotting the connections of A and C with 
their respective cranks, the apparatus, as in Figs. 
Bs and 13, could work the single return rod R of 

ig. 14. 

‘he advantages of employing simplex apparatus as 

ground locks and detecting gear, even when all their 


capabilities in the way of lever economising is dis- 
pensed with, will be found in the fact that the blades 
Aand C form a double or duplex point lock worked by 
one lever in a way that obviates all that extreme 


nicety or minute accuracy beyond the point lock in 
the way of detecting action which hitherto necessitated 
the location of the detecting box immediately adjacent 
to the switch points detected. In Fig. 10 there are 
fifteen cases of detecting boxes wherein the connec- 
tion from one simplex apparatus detects and interlocks 
with the connections of the simplex apparatus of 
another set of points. There will also be found in 
Fig.10 four cases wherein eighteen signal wires detect 
the furthermost switch points by crossing the connec- 
tions of the simplex apparatus which perform the func- 
tions of point locks at those switch points. In none of 
thesecases could the detecting boxes have been disposed 
otherwise than (as in the plan) with the unrestricted 
freedom possible only with the simplex system of de- 
tecting. The plan preferred isas follows: for points 
within fifty yards of the cabin, let return rods detect 
within the cabin, but for points beyond fifty yards 
from the cabin let the detecting be done at whichever 
of the two positions is the nearer to the points, 
whether at the foot of the junction signal-post or 
within the cabin by return rod. It is a great advan- 
tage for wire signal connections to run direct and with- 
out break from the cabin to the signal-post. 

Again, the existence of many older and but little 
used patents and attempted inventions bears testimony 
as to the value and desirability of point locking in a 
way that shall infallibly distinguish between points 
locked for the main line road and points locked for 
the branch line road. In 1879 Mr. Joseph Tomlinson 
patented the employment of two single point locks of 
the ordinary bolt or plunger type, each worked by a 
separate lever and each locking only one road. The 
ground detecting and locking system of B box could 
have been worked out upon such a plan, but the signal- 
man’s work would have been rendered more compli- 
cated, yet by no means out of proportion to the security 

ained, Viewed thus the simplex plan at B box may 
= computed to save 20 levers, 20 point locks, and 
above 1000 yards of rod connections. 

In Fig. 10 the numbers adjacent in every case to 
the signal arms, ground discs, points, point locks 
(simplex apparatus), and train-protection bars indicate 
the actuating levers thereof in the frame of B box. 
This frame, by Messrs. Stevens and Sons, contains 100 
levers and has the tappet locking in one single hori- 
zontal tier, an arrangement very convenient for access 
in so large a frame. Amongst the ‘‘ up” line signals 
the unnumbered ‘‘ stop” signals belong to C box and 
the unnumbered “distant ” signals to A box, whilst 
amongst the ‘‘down” line signals the unnumbered 
‘* distant ” signals belong to C box. 

There are twenty simplex apparatus in Fig. 10, ‘and 
they are worked by fifteen levers only, whilst twenty- 
three levers work the twenty facing points and the 
twelve trailing points. The simplex apparatus are 
represented in the plan (Fig. 10) diagrammatically by 
merely their two point-locking bars (A and C of 
Figs. 12, 13 or 16) lying across an unshaded ground box 
between or adjacent to their respective facing points. 
All selector bars (B in Figs. 12 or 13) and lever- 
actuating connections are omitted, but the to-be- 
actuated connections of the nature of the ‘return 
rod” detectors (R' and R? of Fig. 16) and their ground 
detecting boxes are represented, the former by dot- 
and-dash lines and the latter by bars (locking blades) 
lying crosswise in sixteen covered or shaded ground 
boxes. The dotted lines leading direct from the cabin 
to the signals represent signal wire connnections. The 
following Table will give the clue to the localities in 
the plan and the lever actuation in the frame of all the 
twenty simplex apparatus and thirty-two points : 
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The following Table will explain the complete de- 





sign of the system of ground detecting as planned for 
B box cross-over roads and illustrated in Fig. 10: 
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The above list appears to be a rather formidable 


amount of work to be placed upon 15 facing point 
lock levers. The plan emanated from the railway 
company’s signal engineering staff, who have had 
considerable prior experience in the employment of 
the simplex return-rod system on a less ambitious 
scale (after the manner of Fig. 12) with many modi- 
fications and variations. As yet only portions of the 
above ground interlocking have been put into opera- 
tion. 

A | task indeed has been allotted to lever 
No. 16. Inasmuch as there are here two simplex 
apparatus (Nos. 16 on points 11 and 16 on points 65), 
the task might readily have been divided. However, 
close observation has been made and a good deal of 
experience gained about the working of the return- 
rod detectors of simplex apparatus, No. 16 on points 65. 
The length of rod actuated by lever 16, counting one 
only of the twin return-rods, measures a total length of 
about 200 yards. When first connected up two years 
ago, the load was found to be almost too heavy, but 
the state of the permanent way, owing to changes and 
reconstruction then in progress, did not afford a fair 
trial. Since then the rod connections have all been 
relaid on Messrs. Stevens and Sons’ patent travelling 
roller guide beacings (illustrated in Fig. 15); the 
effect of the change was marvellous, but then we must 
carefully discriminate between the reduced friction 
due to re-adjustment of guidebearings, and thereduced 
friction due to the introduction of the travelling 
roller. Of course, theoretically, the rolling friction of 
the new form would be immensely less than the 
rotating wheel friction of the older form of guide 
bearing. Anyhow, the railway company’s officers and 
servants are so convinced of the practical advan- 
tages of the new kind of guide bearings, that all 
renovated and new work is now done with them, 
including the whole of A and of B box sections. 
Messrs. Saxby and. Farmer’s form of travelling roller 
guide bearings has had an established reputation of 
several years’ standing, and the difference between 
the two varieties lies in minor details, In Fig. 15 it 
should be observed that the pair of standards is in 
two cast-iron sections, each of which furnishes a half- 
section for an adjacent pair. The facility in adding 
on and taking off sections right and left has proved a 
great boon throughout the long transition period of 
alterations at Waterloo. In Messrs. Saxby and 
Farmer’s form the roller axle travels in a course open 
at the top, whilst in Messrs. Stevens and Sons’ form it 
travels in a kind of slot or top-covered course. Messrs. 
Stevens and Sons offer to make (but more or less with- 
out recommendation) pe bearings with an upper 
roller travelling as well as the lower roller. Careful 
observation of the use of the latter variety at Waterloo 
hardly conduces to a preference for the latter over the 
former. In every case with either form where a top 
roller was observed travelling, or rotating, it was the 
foundation which required raising, since the guide 
bearings were hanging upon the rods instead of 
mapetves them. e true remedy for buckling 
under compression is the employment of stouter rods 
with nearer and more truly aligned supports. Ifa 
small amount of buckling is inevitable where rod con- 
nections lead round a curved path, even then the 
assistance of a travelling upper roller appears delusive, 
considering how irregularly it is likely to act, for the 
buckling is then mainly sidewise ; moreover, the tie- 
rod action of the top roller pin, so desirable with 
separate standards, is lost in the form for an upper 
travelling roller. 

To complete this account of the B box signals of 

















ENGINEERING. 





781 





JUNE 24, 1892.] 





Fig. 10, just a few more references may be added for 
those who wish to make a study of the plan. Levers 
10 and 73 work train protection bars. The stop signals 
that are worked from B box are controlled from A box. 
Also it should be understood that the three ground 
discs 2, 133, and 135 on the extreme left of Fig. 6 are 
much nearer the girder bridge on the right of Fig. 10 
than the girder bridge on the left of Fig. 6 ; otherwise 
Fig. 6 gives approximately proportional distances, 
whilst in Fig. 10 we have been compelled to forego 
any such proportional representation. 

The features of interest still remaining undescribed 
in connection with Waterloo signals are the speciali- 
ties of the nature of ‘‘special” locks and releases, 
mechanical and electrical, and the automatic treadle 
bars alluded to in the account of May 27 last. These 
will be illustrated in a future number of this journal. 

In connection with the former account and the 
names of manufacturers and of the company’s officers 
therein mentioned as responsible for the plans, and to 
be credited with the merit of successfully putting the 
same into operation, it should be added that Mr. F. 
Wyles, the assistant oe and electric engineer 
of the company, superintended the application of Mr. 
R. W. Sykes’s system, also that Mr. J. W. Jacomb- 
Hood is the district engineer who superintended the 
works both of A box and of B box sections. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 16, 1892. 

Orrers were made last week to certain steel rail- 
makers of 28 dols. for large lots of steel rails, and at 
present writing it is not known whether the offers 
have been accepted. The companies making the offers 
are in no urgent need for rails, and their offer to pay 
28 dols. can stand as a temptation to the Pennsylvania 
mills. There is a rumour that a drop in steel rail 
quotations will be made soon, but the railmakers 
themselves deny any such probability, and say that 
offers at less than 30 dols. will not be considered. A 
good many small orders are being booked every week, 
and the output of mills is kept up at the old average. 
There is also a good deal of activity for material for 
railroad terminal work, and for bridge construction, 
and there are two or three orders now about to be 
placed which will run into several thousand tons. 
There are more engineering schemes on hand at this 
time than for many years, and should they take prac- 
tical shape it will give the plate and structural mills 
a good run of orders for three or four months to come. 
Car builders are also quite fairly employed, and the 
shipyards throughout the country have loaded u 
with as much business as they can safely take care of. 
The output of crude iron continues a little in excess 
of demands, but an improving Fall demand will over- 
come this. Quotations for forge 12.50 dols. to 14 dols, 
at tide water points. 





THE PHYSICAL SOCIETY. 

At the Physical Society on June 10, 1892, Mr. Walter 
Baily, M.A., vice-president, in the chair, 

Dr. Gladstone read a paper ‘‘ On Some Points connected 
with the Electromotive Force of Secondary Batteries,” by 
himself and Mr. W. Hibbert. The communication in- 
cludes replies to certain questions raised by M. Darrieus 
in a paper read before the Société Internationale des 
Electriciéns on May 4, 1892, and to the views expressed 
by Professor Armstrong and Mr. Robertson in the dis- 
cussion on a paper by the present authors read before 
the Institution of Electrical Engineers on May 12 and 
19. It also contains an account of their recent experi- 
ments on the subject. 

M. Darrieus agrees with Professor Armstrong and Mr. 
Robertson that the large electromotive force immediately 
after a is due to persulphuric acid, and opposes the 


ordinary theory, that the ultimate product of discharge 
is lead sulphate at both plates, so far as the positive plate 
is concerned. The authors attribute the finding of lar 


quantities of lead oxide by M. Darrieus to difficulties in 
analysis, for it is not easy to imagine that oxide of lead 
could remain as such in presence of sulphuric acid. They 
have also shown that the changes of electromotive force 
during charge and discharge coincide fairly well with 
those obtained by putting Pb and PbO, plates in dif- 
ferent strengths of acid, and conclude ‘“‘ that the changes 
of electromotive force... . depend on the strength of 
the acid that is against the working surfaces of the 
plates.” Professor Armstrong and Mr. Robertson dis- 
agree with the authors’ views, and suppose that the sul- 
sails acid used was contaminated with soluble peroxides; 
they also believe that H.SO, itself takes part in the 
reactions. As —— the first objections the authors see 
no reason why the traces of soluble peroxide (if any) on 
the plates should always vary in amount with the 
strength of the fresh acid in which the plates were dipped. 
The second point they leave an open question. In reply 
to the criticism on the summation of the two curves 
obtained respectively with two lead plates and two lead 
peroxide plates in acids of different strengths, they point 
out that the resulting curve coincides both in shape and. 
magnitude with that determined when a Pb and a PbO, 
plate were placed in different strengths of acid. Whilst 
admitting the possibility of the lead supports having 
some influence on the result, they cannot conceive that 








such large and uniform differences as those given in 
their paper can be due to accidental operations of local 
action. 

To show that the increase of electromotive force does 
not depend onthe presence or absence of persulphuricacid, 
the authors have tested the electromotive force of a Pb 
and a PbO, plate, free from soluble oxides, in sulphuric 
acid of 15 per cent. strength, a porous diaphragm being 
between the plates. The electromotive force was 1.945 
volts. After adding 1 per cent. of persulphate of 
potassium to the liquid surrounding the PbO, plate, the 
electromotive force was unaltered, whilst putting the Pb 
— in the same liquid only reduced the electromotive 

orce to 1.934. Experiments had also been made on cells 

with phosphoric acid of different strengths, instead of 
sulphuric acid. Changing the density from 1.05 to 1.5 
raised the electromotive force 0.176 volt, whilst calcu- 
lations from Lord Kelvin’s law gave 0.171 volt. In this 
case they consider that no acid analagous to persulphuric 
acid could be present. They also find that the effects of 
charging and repose on the electromotive force of phos- 
phoric acid cells are quite analogous to those obtained 
with sulphuric acid. The researches are being extended 
chiefly on the thermo-chemical side. Professor Ayrton 
thought there was no question that the strength of acid 
had much to do with the changes of electromotive force. 
The point at issue, he considered, was whether the 
changes were direct effects of the strength of acid, or due 
to secondary actions brought about by alterations in 
strength. 

Mr. E. W. Smith said Mr. Robertson and himself 
were repeating the authors’ experiments with two PbO, 
plates without any grid. They had obtained results 
analogous to those mentioned in the paper, but the true 
explanation of the effects was still to seek. 

r. W. Hibbert contended that the soluble oxides re- 
ferred to by Professor Armstrong and Mr. Robertson 
were not present in their experiments. They had also 
proved that changes in acid strength altered the electro- 
motive force, whilst presence of persulphuric acid did not. 

Dr. Gladstone, in reply, said they also were making 
experiments without grids, but had not made sufficient 

rogress to discuss them at present. Mr. Hibbert and 

imself believed the effects of local action inconsiderable, 
whilst Messrs. Armstrong and Robertson thought them 
very important. He hoped that ere long the points would 
be settled conclusively. 

A paper on ‘* Workshop Ballistic and other Shielded Gal- 
vanometers,” by Professor W. E. Ayrton, F.R.S., and Mr. 
T. Mather, was read by Professor Ayrton. The galvano- 
meters described were of the type having movable coils 
and fixed magnets, the advantages of which are well 
known. In designing the ballistic instruments their aim 
had been to obtain sensibility and portability, combined 
with ae screened from external influences, for it 
was often desirable to measure the magnetic fluxes and 
fields in dynamos by apparatus near the machines. One 
of the improvements adopted was the narrow coil de- 
scribed in a paper ‘‘On the Shape of Movable Coils, &c.,” 
read before the Society in 1890. Such coils are particu- 
larly advantageous for ballistic instruments, for not only 
can greater swings be obtained by the discharge of a given 
quantity of electricity through such a coil, than with 
ordinary shaped coils when the periodic times are the 
same, but even when the same control is used, the same 
— of wire in the coil, and suspended in the same 
field, the narrow coil is more sensitive to discharges than 
coils of any other shape. Another improvement was the 
use of phosphor-bronze strip for the suspensions instead 
of round wire. For a given tensile strength, both the 
control and the sub-permanent set could be diminished 
by using strip. 

In February, 1888, the authors made a d’Arsonval of 
the ordinary type as a ballistic instrument, and found 
that although it was suitable for comparing condensers, 
yet for induction measurements the damping was exces- 
sive unless the resistance in the circuit was very large ; 
this greatly reduced the sensitiveness. In 1890 they tried 
oneof Carpentier’s milli-ampre metersas a ballistic instru- 
ment, but found it unsensitive. A narrow coil instru- 
ment made in the same year was found to be sensitive for 
currents, but as the coil was wound on copper to get 
damping, it was not suitable for ballistic work. In 
January, 1892, a somewhat similar instrument was con- 
structed for ballistic purposes, and was found very sensi- 
tiveand convenient. Although the coil had only a resist- 
ance of 13 ohms, one micro-coulomb gave a swing of 170 
divisions on a scale 2000 divisions distant, the periodic 
time being 2.7 seconds. The instrument could used 
near electro-magnets or dynamos, and was so sensitive that 
for ordinary induction measurements very resist- 
ances can be put in series with it, thus reducing the damp- 
ing to a very small amount, On the other hand the coil 
could be brought to rest immediately by a short-circuit 
key. It had the further advantage that it was not neces- 
sary to redetermine its constant every time it was used. 
The chief disadvantage of such instruments was the 
variable damping on closed circuits of different resistances. 
This could, however, be overcome by arranging shunts 
and resistances so that the external resistance between 
the galvanometer terminals was the same for all sensi- 
bilities. 

A portable ballistic instrument intended for workshop 
use, was next described. This had a narrow coil anda 
pointer moving over a dial, whose whole circumference 
was divided into 200 parts. The instrument had been 
designed to give a complete revolution for a reversal of 
a flux of 2,000,000 C.G.S. lines, but the pointer could 
turn through two or more revolutions. To test stray 
fields a test coil with a total area of 10,000 square centi- 
metres is used, and has a trigger arrangement for sud- 
denly twisting it through two right angles. The instru- 
ment then reads off directly the strength of field in C.G.S, 





lines. To vary the sensitiveness in known proportions, 
resistancesare employed. 

Referring to the improvements made in movable coil 
instruments since January, 1890, when a paper on 
‘* Galvanometers” was read before the Society by Dr. 
Sumpnerand the present authors, Professor Ayrton said 
Mr. Crompton had greatly increased the sensitiveness 
of Carpentier’s instruments by suspending the coils with 
phosphor-bronze strip. Mr. Paul had brought out a 
narrow coil instrument which combined the advantages 
of portability, deadbeatness, quickness, and sensibility. 
Specimens of these instruments were exhibited. The 
narrow coils are inclosed in silver tubes which serve to 
damp the oscillations. Such a coil is suspended within a 
brass tube which also forms the mirror chamber and slides 
down between the poles of a circular magnet fixed to the 
base. To clamp the coil, a plug mounted on a slotted 
spring passes through a hole in the brass tube. A tube 
can be taken out and replaced by another containing a 
coil of different resistance in a few seconds. An instru- 
ment of this kind with a coil of 300 ohms gave ninty-five 
divisions per micro-amptre, and the damping on open 
circuit such that any swing was 7th of the previous one. 

On comparing recent instruments with those mentioned 
in the paper on galvanometers above referred to, a distinct 
improvement is apparent, for their sensitiveness is, for 
the same resistance and periodic time, as great as that of 
Thomson instruments. 

Professor Perry remarked that the forces dealt with 
were extremely small. 

Mr. Swinburne thought that ballistic galvanometers 
might be regarded as instruments indicating the time 
integral of electromotive force rather than quantity, 
Illustrating his meaning by reference to dynamos, he said 
that if two machines arranged as dynamo and motor were 
joined by wires, then if the armature of the dynamo were 
turned through any angle, that of the motor would move 
through the same angle, supposing friction eliminated. 
Speaking of figures of merit he pointed out that the 
power consumed was the important factor. 

Professor 8S. P. Thompson inquired what was the 
longest ge yet obtained with narrow coil instru- 
ments. The decay of magnetism in large dynamos was 
so slow that very long periods were required ; he himself 
had used a weighted coil for such measurements. He also 
wished to know why the figures of merit were expressed 
in terms of scale divisions on ascale at 2000 divisions 
distance, instead of in angular measure or in tangents. 

Mr. E. W. Smith asked what was the length of strip 
required to prevent permanent set when the deflection 
exceeded a revolution. 

Mr. A. P. Trotter thought that in testing magnetic 
fluxes by the workshop ballistic instrument the test coil 
might be left in circuit instead of putting in another 
coil. He wished to know what error was introduced by 
the change of damping caused by the resistance of the 
circuit not being quite constant. 

In his reply Professor Ayrton said Mr. Boys had 
pointed out that the scientific way to lengthen period was 
not by weighting the coils or needles, but to weaken the 
control. Periods of five seconds had been obtained. At 
present it was not easy to obtain longer periods, owing 
to difficulties in obtaining sufficiently thin strip and to 
the good magnetism of materials. 





LAUNCHES AND TRIAL TRIPS. 

THE steamer the Shah-el-Aral, built by Messrs. J. 
Blumer and Co. to the order of the Persian Gulf Steam- 
ship Company, Limited, under the superintendence and 
to the design of Messrs, F lannery, Baggally, and Johnson, 
of London and Liverpool, was taken on her trial trip on 
the measured mile on the 16th inst. The vessel, which is 
built to Lloyd’s highest class under special survey for 
machinery, made a most satisfactory run under loaded 
conditions, the mean speed attained being 10.9 knots in 
a moderate sea. The engines are of the triple-expansion 
type with cylinders 234 in., 38 in., and 62 in. in diameter 
with a stroke of 42 in., and have all the modern improve- 
ments for economy and quick handling. This vessel is a 
similar ship to the Tigris and Amara, which have recently 
been built for the same owners, but is of about 560 tons 
more displacement than these vessels. 


We understand that the Admiralty have ordered further 
steam trials to be made by the new Vivid, lately the 
Capercailzie, and now the flagship of his Royal Highness 
the Duke of Edinburgh, Commander-in-Chief at Devon- 
port. The results of the recent trials were considered 
anomalous by their lordships, as only 350 horse-power 
was developed by the machinery when in the hands of the 
dockyard officials, giving a speed of 10.4 knots, against 
600 horse-power and a speed of about 13 knots easily 
attained when worked by the staff of her late owner, Sir 
John Burns, of Castle Wemyss. 





CATALOGUE. — Messrs. Ludw. Loewe, and Co., of 
Berlin, have sent us a copy of their finely illustrated cata- 
logue describing the Mauser magazine rifle which they 
manufacture for the German Government, and also for 
several other military powers both in Europe and else- 


«| where. This company, it appears, was founded in 1869, 


and at present it has three factories in full working order, 
employing about 7500 men. In addition to rifles they 
have supplied small arm machinery to various European 
Governments, and as well as complete plants for the 
manufacture of cartridges. In fact, they have made a 
speciality of machine tools of all descriptions for the rapid 
ors of work on the interchangeable system. Mr. 
. F. L. Orcutt, of 145, Cannon-street, E.C., who has 
had a large experience in leading American engineerin 
works, is the sole agent of Messrs. Loewe in the Uni 





Kingdom. 
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PRICING GOODS AT THE COLUMBIAN 
EXPOSITION. 

THE principal objection raised by British manu- 
facturers against a participation in the Columbian 
Exposition to be held next year—an objection 
almost universal—wasthe existence of the McKinley 
tariff, which it was urged was an excessive and 
altogether unjustifiable barrier to the trade of this 
country with the United States. We have re- 
peatedly shown the unfairness and the fallacy of 
this objection ; we have often pointed out the fact, 
conveniently forgotten, that the United States, 
which now follows principles we atonetime considered 
most advantageous, are our best customers in spite 
of excessive custom dues; that a great Inter- 
national Exhibition is a mart for all the world, and 
not merely for the country in which it is held ; that 
British representation at Chicago is necessary 
not only to create new business, but to guard 
existing trade; and that Germany at least, on 
whose traders the McKinley tariff presses as 
severely as it does upon our own, long since 
realised the necessity of making a very large and 
representative exhibit, which it is intended shall 
far surpass our own. All of these arguments, and 
many others, in favour of making a good British 


display at Chicago, produced their effect ; 
the members of the Royal Commission have 
been unfailing in their labours to induce 


manufacturers to come forward, and in this very 
arduous task they have been constantly assisted by 
the untiring and able efforts of Mr. Robert C. 
McCormick, the American representativein London 
of the Exhibition ; there are very few workers for 
the benefit of the World’s Fair abroad, who know 
so well as that gentleman what difficulties and 
prejudices have had to be overcome before these 
manufacturers who have declared their intention to 
participate, could be induced to doso. That even 
a limited number of manufacturers have come for- 
ward is due to the unremitting work of the Royal 
Commission during many months. 

It was obvious from the commencement that 
there could be no British Section at all, unless one 
point of vital importance was definitely fixed ; and 
as this point was of equal moment to exhibitors 
from France, Germany, and other European coun- 
tries, those countries had the same interest in its 
being decided unequivocally before any active steps 
were taken. This point referred to certain privi- 
leges being accorded to foreign exhibitors in 


wing |regard to affixing prices on the goods they 


would display. At the Centennial Exhibition of 
1876 this matter was unaccountably overlooked, 
and after it was too late to withdraw, foreign 
exhibitors found themselves compelled to submit 
to the damaging necessity of increasing the prices 
attached to their goods by the amount of duties 
then enforced. On account of this regulation, a 
great part of the benefit that would otherwise have 
accrued to foreign exhibitors, was lost, and the 
unfortunate impression which this policy produced, 
has never been effaced. But in 1876 the commercial 
relations of England were very different to those of 
to-day ; at that time neither Germany nor the 
United States were keen competitors with England 
in her almost undisputed and boundless fields of 


88 | foreign trade ; moreover the tariff conditions were 


not so unfavourable, and the violent prejudice 
created by recent legislation in this direction was 
not in existence. Bearing these things in mind it 
was obvious to the Royal Commission that the 
widest privileges in the matter of pricing exhibits 
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tion. In this way chiefly could British exhibitors 


hope to attract the foreign customers that will 
flock to the Columbian Exposition. 


It was obvious 








that if the very partial and incomplete representa- 
tion of British industries at Chicago were to be 
handicapped by the addition of the duties imposed 
under the McKinley Tariff Act, not only would a 
large proportion of foreign customers form an 
erroneous and unfavourable impression of the 
manufacturing power of England, but they would 
be struck by the fact appearing on the prices 
attached to the goods, that the difference in cost 
between the manufactures of England and the 
United States would apparently lie in favour of 
the latter. 

Of course it is easy to argue that anybody 
interested in the question could deduct the 
amount of duty from the prices marked, and so 
could arrive at the correct result ; but as a matter 
of fact the general visitor to exhibitions, and in 
many cases the probable customer, is guided by 
what he sees before him, and does not stop to 
inquire into the cost. 

In September last this all-important subject was 
laid before Mr. Foster, the secretary of the 
Treasury, by the English and German Commis- 
sioners, the exact wording of the demand being as 
follows : Exhibitors of goods sold for delivery after 
the close of the Exhibition should ‘‘in all cases be at 
liberty to mark them for sale at such prices as they 
may think fit, entirely irrespective of all customs 
dues, such dues being paid to the Treasury agents 
by the purchaser, prior to his removing the goods 
he has bought, after the close of the Exhibition.” 
In the presence of Mr. Butterworth, the solicitor- 
general to the Exposition, and of Mr. McCormick, 
the American representative in England, Mr. 
Foster assured the Royal and Imperial Commis- 
sioners that there could be nothing to prevent 
foreign exhibitors from marking their goods in the 
manner desired, that is with the bonded prices. A 
few days later satisfactory assurances on the subject 
were given to the Commissioners by Colonel Davis, 
Director-General of the Exposition in Chicago, 
and so lately as February last they were 
formally repeated in correspondence passing 
between the Royal Commission and Colonel Davis. 
As soon as this vital point had been settled the 
Royal Commission was enabled to approach manu- 
facturers and to give them the assurance that they 
would be privileged to price their goods exclusive 
and inclusive of duty. Without such an assurance 
it is certain that the limited success that has been 
achieved would have been unattainable. Acting 
upon the guarantees of the Commission a certain 
number of manufacturers are preparing to go to 
Chicago next year, and the recent discovery of a 
policy intended to nullify the undertakings of 
Colonel Davis, and to deprive British exhibitors 
of their only important privilege, has produced a 
profoundly painful impression, not only among 
manufacturers, but on all those in England who 
have the interests of the American Exposition at 
heart. 

In the last week’s issue of our contemporary The 
Engineer there appeared a letter in which was re- 
printed a Government circular issued to all the 
United States consulates, from Washington, and 
dated March 16 last. This circular is of so much 
importance that we reproduce it in extenso. 

[1] 
‘* Department of State, Washington, 
‘*March 16, 1892. 
‘*To the Consular Officers of the United States. 

‘‘Gentlemen,—I transmit herewith, for your 
information and that of persons desiring to exhibit 
merchandise at the World’s Columbian Exposition, 
a copy of a letter dated the 11th inst. from the 
Director-General of the Exposition, in relation to 
the privilege of putting the price marks of the 
goods on the samples exhibited. In an omitted 
paragraph the Director-General says that persons 
intending to exhibit should make prompt applica- 
tion for space through the proper channel, as the 
space allotted to some of the European countries is 
nearly all appropriated. 

**T am, Gentlemen, your obedient servant, 
‘*WittiamM F. Warton, 
‘* Acting Secretary.” 
[ 2] 
‘*WorLp’s CoLUMBIAN CoMMISSION. 
‘* Office of the Director-General of the 
‘* Exposition, Chicago, Ill., U.S.A., 
** March 11, 1892. 
‘Hon. William F. Wharton, Assistant Secretary 
‘‘of State, Washington, D.C. 
‘“‘Sir,—I have the honour to acknowledge the 
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receipt of your letter of March 2, inclosing a copy 
of a despatch from the United States consul at 
Rheims, making inquiry in regard to price marks 
which foreign manufacturerers of woollen goods 
may be allowed to place upon their exhibit at the 
World’s Columbian Exposition. 

‘In reply to the inquiries of the consul I have 
the honour to advise the Department that foreign 
manufacturers, under the regulations heretofore 
adopted for the management of the Exposition, 
will be allowed to place upon their exhibits cards 
bearing their statement of the cost of manufactur- 
ing any articles which they may have in their dis- 
play, and upon the same or other cards they may 
state the net price which they desire to place upon 
the said articles for sale in the City of Chicago. 
Exhibitors who desire to take advantage of this 
privilege will be strictly required to sell the articles 
whose prices are so stated to any purchaser who 
may tender payment for the same, the articles 
themselves not being deliverable until the close 
of the Exposition. 

‘*It would be obviously impracticable to permit 
exhibitors of foreign manufactures to place upon 
their wares prices which they might undertake to 
accept for the same, provided no tariff law were in 
force in the United States. 

* * % * 
‘*T have, &., 
‘*Gro. R. Davis, 
‘* Director-General.” 


It is obvious that this circular had never been 
communicated to the Royal Commission, because 
their official handbook for exhibitors, of a much 
later date, still contains the clause guaranteeing 
manufacturers the privilege of pricing their goods 
free of duty. Moreover, had the circular contain- 
ing this strange departure from the original under- 
taking been so communicated, the Royal Commis- 
sion would most certainly have lost no time in 
informing exhibitors. So limited, indeed, has 
been the publicity given to this document that it is 
within our own personal knowledge that some of 
the most influential men in Chicago connected with 
the Exhibition, were until very recently unaware of 
its existence. Of course it would be wholly im- 
proper to pass judgment at _— upon this act of 
the Director-General. The Royal Commission, who 
recently sent their secretary to Chicago, will un- 
doubtedly give him the most stringent instructions 
to protect British exhibitors and to maintain the 
original guarantees intact. But the amplest assur- 
ances upon this point will not be sufficient to 
remove the unfavourable impression from the 
majority of our manufacturers, who are already 
unreasonably prejudiced against the commercial 
and political methods of the United States; and 
even if this matter is cleared up, many of them will 
ask what unforeseen dangers still await them. 

The ‘‘ privilege” accorded by Colonel Davis to 
foreign exhibitors, of affixing the actual cost price 
of goods is simply absurd ; while the alternative of 
adding duty to the selling price, or of paying the 
duty themselves, is one which may reasonably de- 
termine manufacturers already well disposed, to 
abstain altogether. Under the most favourable 
circumstances this incident must be regarded as a 
deplorable one ; under very possible conditions it 
may result in limiting the Columbian Exposition 
to a national celebration. 

Pending definite explanations and renewed 
assurances, it may not be out of place to point out 
here that the circular of Colonel Davis is probably 
the result of political pressure, combined with 
the well-known objection of many American manu- 
facturers and merchants to meet European com- 
petitors at Chicago next year. Politics are in- 
separable from all great undertakings in America, 
and the Columbian Exposition could be no 
exception to the rule. Republican and Demo- 
cratic factions have each their grip upon the 
World’s Fair, and while for every reason, except- 
ing possibly that of commercial competition, 
the latter party would prefer above all things 
to see foreign goods priced free of duty, the 
former would resist to the utmost any such 
privileges being accorded ; in fact, the concluding 
paver of Colonel Davis’s circular shows clearly 

ow much afraid advanced Protectionists are, of 
allowing the masses in America to know what pro- 
tection costs them, a lesson which they certainly 
would learn to some purpose from the low-priced 
goods in the foreign sections of the Exhibition. 

In conclusion we would point out to intending 


British exhibitors not to arrive at any hasty con- 
clusion on the subject of the Davis circular, but 
to await the information that will doubtless be 
accorded them without delay by the Royal Com- 
mission who is responsible for protecting their 
interests. At the same time it will not be un- 
reasonable if manufacturers express their opinion 
on the subject of these restrictive regulations, 
and express it in no uncertain voice, that shall 
be heard as far as the City of Chicago. 








A BRAKE POWER PARADOX. 

An attempt has been made, by an outside 
student of engineering, to upset the established 
rule for the calculation of brake horse-power. If 
W pounds be the pull on the strap, and if v be the 
velocity of the surface in feet per second, then W v 
is the work done per second on the brake. But, 
says the critic, calculate the energy expended in 
supporting the weight and you will find it to be 
only the half of W v, therefore brake power is over- 
estimated 100 per cent. He submits that it is 
allowable to regard the action between pulley and 
strap to be equivalent to supporting a weight W by 
the impact of a stream of pellets underneath. 
He supposes that the pellets adhere as they im- 
pinge, and that from the other end of the weight 
an equal mass is continuously removed without 
disturbing W, so that the weight remains constant. 
His reasoning is then like this: The stream of 
pellets is #2 mass per second, velocity v feet 
per second. The upward momentum received 
by W is x v per second; thismust be = Wg. The 
kinetic energy of the stream is x v?/2 gq, and since 
xv=W g weget x v?/2g=Wgr/2g = W 2/2, just 
the half of what is the brake power per second as 
usually, and properly, calculated. 

Although there is no just ground for assuming 
that it is by pellet impact that a brake strap is sup- 
ported, still the paradox has considerable interest, 
because the same seeming irrationality is met with 
in many other corners of science, and the explana- 
tion we will now give may also be applied in these 
cases. It must not, however, be supposed that we 
imagine, for a moment, that the illustration we 
will employ has any analogy in the actual brake 
pulley and strap friction. Our thought is as far as 
possible removed from such an idea. In most 
problems if one of nature’s ways of action be sub- 
stituted for another, equivalently, ideally, the 
arithmetical results come out the same. So, in 
this case, it is instructive to play at arithmetic 
with the brake pulley and strap. 

As the originator of the puzzle has done, we will 
also support the weight by the impact of pellets, 
but we will adhere more closely to the action of 
the pulley friction, although we shall still be very 
far indeed from fairly representing that action. It 
is not easy to conceive a realisable modus operandi 
that will be quite analogous to impact action 
between the surfaces of the brake pulley and its 
strap. It is not essential that our model should be 
an exact representation. It will present the same 
difticulty as is complained of, and we shall by our 
model be able to explain it away. 

The smooth surfaces of the pulley and the strap 
we will magnify in our mind, so that we can 
perceive their structure to be as rough as a break- 
water, with boulders for molecules. In the crevices 
there are the pellets which we are to use for 
frictional impacts. We will suppose the strap and 
pulley to be just clear of each other. How are we 
to get the pellets across and back again? An easy 
way will be to give them life and intelligence, and 
tell them to keep stepping across from strap to 
pulley and pulley to strap, taking a turn round 
with the pulley each trip. Now let us calculate 
the effect. Let the surface velocity be v, and let 
a mass x of those pellets cross over every second 
from the moving surface of the pulley to the, say, 
stationary surface of the strap, what drag willthereby 
be created between pulley and brake? On the 
strap there arrives « v momentum per second, the 
drag thereby produced on the strap is x v/g=W. 
On the pulley there is received per second an equal 
mass of pellets x without circumferential momen- 
tum. To these is imparted the same velocity 
as that of the surface of the pulley or x v 
momentum per second, creating a drag x v/g 
=W, the same as the drag on thestrap. There 
is no difficulty so far; this agrees with the 
ordinary calculation of brake power. Let us now 
ascertain what is the kinetic energy imparted to 





the pellets by the moving pulley. The pellets 





carry from the pulley the energy due to their mass 
and velocity, or x v*/2g per second, and xv/g=W ; 
therefore, the energy exported is W v/2 per second. 
But the usual calculation for brake power is Wv; 
or apparently double what the calculation of kinetic 
energy gives. This is the paradox which is always 
turning up when the energy and momertum are 
calculated for sudden changes of velocity. Let us 
follow a pellet in its travelling, and consider what 
takes place. 

When a pellet crosses from the moving pulley 
to the stationary strap it is brought to rest, its 
energy is transformed into heat, heating the strap. 
Look more closely into what this means. The 
boulder which stopped it was driven back upon 
other boulders, creating a disturbance which was 
only allayed by spreading as heat, increasing the 
temperature of the strap. This heat is the thermal 
equivalent of the energy which was brought over 
with the pellet. The disturbance per second is 
that due to stopping every second x mass of pellets 
at v velocity. This disturbance was due to the 
relative velocity of the pellet in respect to the 
strap. Precisely the same disturbance would have 
been produced if the pellet had been without cir- 
cumferential velocity and the strap had had 
velocity v. 

Similarly when the pellets, at rest, step over to 
the moving pulley and land between the boulders on 
its surface, and have imparted to them a velocity 
the same as that of that moving surface, an equal 
disturbance is created which spreads as heat, the 
thermal equivalent of the kinetic energy imparted 
to the migrating pellets. In addition to this heat- 
ing created, the pellet receives the kinetic energy of 
its motion at velocity v. The expenditure of 
energy in giving motion to the arriving pellets 
is therefore equal to twice the amount of kinetic 
energy imparted to them. In receiving « mass 
at rest and imparting to it «v momentum, the 
pulley has expended twice the kinetic energy of 
the pellets at velocity v. To the pellets is im- 
parted «v?/29, and simultaneously «x v?/29 is de- 
graded into heat, raising the temperature of the 
pulley. 

The paradox is in this way explained, the work 
is Wv per second, by momentum, by energy, or 
by the common sense principle of drag. 





IRON v. STEEL BOILER TUBES. 

In a recent article on the failure of Navy boilers, 
we made reference to certain experiments which 
had been carried out in order to test the relative 
etliciencies of iron and steel as materials for the 
construction of boiler tubes. By the courtesy of Mr. 
A. Blechynden, of Barrow, we are now able to put 
before our readers some of the particulars of in- 
vestigations undertaken by that gentleman. Mr. 
Blechynden prefers iron tubes to those of steel, but 
how far he would go in attributing the leaky tube 
defect to the use of steel tubes we are not aware. 
It appears, however, that the results of his ex- 
periments would warrant him in going a consider- 
able distance in this direction. The first test con- 
sisted of heating and cooling two tubes, one of 
wrought iron and the other of steel. Both tubes 
were 2? in. in diameter and .16 in. thickness of 
metal. At a temperature of 46 deg. Fahr., the 
length of both the steel and the iron tube was 
55.495 in. When heated to 186 deg. Fahr. the 
length of the steel tube was 55.547in., and of 
the iron tube 55.543 in. The tubes were put in 
the same furnace, made red hot, and then dipped 
in water. The length was then gauged at a tempera- 
ture of 46 deg. Fahr., and that of the steel tube was 
found to be 55.488 in., and that of the iron tube 
55.492 in. Upon the process being repeated the 
steel tube was found to be 55.457in. long and 
the iron tube 55.4885 in. A third heating and 
cooling brought the steel tube to 55.44075 in. 
long, and the iron tube to 55.482in. long. The 
tests of both tubes were conducted simultaneously, 
and every care was taken to make them exactly 
alike. It will be seen that the total contraction of 
the steel tube, after the third cooling, was 
0.05425 in., and of the iron tube 0.01300 in. The 
steel was Siemens-Martin, such as is generally 
used for tubes for Admiralty boilers. The iron 
was B.B. quality, Scotch make. The next test 
was made by putting two tubes into a pair of 
plates bolted together, as shown in the annexed 
sketch. Each hole was rimered with the same 
bit, and each tube end turned to the same gauge 
and rolled by the same man. The diameter of the 
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tubes was 2} in., each being of the same thickness. 
The steel was Siemens-Martin, made to Admiralty 
requirements. The iron was B.B. quality, ordi- 
nary Scotch make. The whole was heated in a 
furnace to a dull red heat, and dropped into 
water of about 100 deg. Fahr. After the struc- 
ture was cooled it was found that the steel 
tube was so slack in the hole that when 
water was poured upon the joint, as shown, it ran 
between the plate and the tube. The iron tube 
was tight. 

These experiments, coming from so good an 
authority, are worthy of every consideration at 
the present time. It may be said that the treat- 
ment was violent and that tube ends and tube- 
plates in actual boilers do not become heated even 
to adull red. That is true under ordinary condi- 
tions, but when the furnace temperature is ex- 
tremely high and when the circulation is much 
impeded, it is possible, as we pointed out in an 
article on this subject which appeared in our issue 








of May 20, that the tube ends may become heated 
to an extraordinary degree. At any rate } 
Blechynden’s experiments emphasise the desira- 
bility of making an effort to determine what that 
temperature may be. In our article we suggested 
the use of a pyrometer of the nature of Le 
Chatelier’s pyrometer, if such an instrument could 
be found ; for the Le Chatelier pyrometer is more 
suitable to higher temperatures than those to which 
tube ends are, it is to be hoped, ever subjected. 
Since our article appeared we have learnt that Mr. 
Callendar, of Cambridge, was engaged with the late 
Mr. Willans in following out experiments exactly on 
these lines at the time of the latter gentleman’s 
untimely death. The instrument to be used in this 
case was Mr. Callendar’s improved electrical resist- 
ance pyrometer, his method of winding the platinum 
wire on strips of mica, in place of a clay cylinder, 
having rendered Siemens’ instrument available for 
the purpose. If these experiments are discontinued 
through Mr. Willans’ death, it will be one more of 
the many losses that engineering science will have 
sustained through the death of one of its brightest 
ornaments. We hope and believe, however, that 
there are left those who have the power and the 
desire to follow up such an investigation, and we 
trust Mr. Callendar will soon find another efficient 
coadjutor. , 
Mr. Blechynden has also been engaged in a series 
of very interesting experiments on the transmission 
of heat through metallic substances, and his con- 
clusions in some respects, we believe, tend to upset 
enerally received opinions on this subject. 
he details are not yet available for pub- 
lication, but so far as we understand they 
tend to show that the resistance increases rapidly 
with increase in thickness when a given substance 
of plate has been reached. For instance, up to 
3-in. plates the rate of transmission for the same 
differences of temperature is approximately equal ; 
but after that thickness is reached, the resistance 
to the passage of heat from the furnace gases to 
the water in the boiler appears to rise rapidly, so 
that between 4in. and in. there is as great a 
difference as 25 per cent.; the surfaces being clean 
in all cases. Mr. Blechynden’s experiments also 
tend to show that the rate of transmission appears 
to increase very much more rapidly than in propor- 
tion to the difference of temperatures. For heat 
directly received from a fire it is, for a wide varia- 
tion of temperature, approximately as the square of 
the difference. It has also been shown by these 
experiments that the rate of transmission is the 
same, for the same difference of temperature, 
whether heating or evaporating water. It will be 
seen that Mr. Blechynden’s experiments are of a 





very interesting nature, and we hope before long 
to be able to lay them before our readers in detail. 
The prosecution of research of this kind is of the 
greatest value to the engineering profession ; and, 
we may add, thatatestablishments where it is car- 
ried on, purchasers have the best guarantee, per- 
haps, that can be given that their orders will 
receive intelligent consideration likely to lead to 
good results; and, even beyond this, that the 
management will take a pride in turning out credit- 
able work ; for a good investigator is always a con- 
scientious worker. 








NEW SOUTH WALES RAILWAY 
COMMISSION. 

Tuer history of the New South Wales Railways 
has been fully set forth in the columns of Ener- 
NEERING. Down to the time of the appointment 
of this Commission, some four years ago, it was a 
chronicle of political strife; each party endea- 
voured to use the railways in such a way as to 
found a claim to the gratitude of the working 
class voters. Unproductive lines were laid 
out to please the inhabitants of the districts 
they traversed ; extensions were undertaken 
to relieve a congested labour market; and 
generally an immense industrial undertaking was 
managed in a way that no prudent man would 
adopt with hisown property. After several years’ 
trial of this system it was found that there was 
too much at stake to allow it to be continued. 
Many millions were invested in the railways, and 
the return was quite inadequate. Inquiry showed 
that the rolling stock was in a deplorable condi- 
tion, and that the working charges were swollen 
by the unsatisfactory methods of operation. A 
truce was, therefore, called between the political 
parties, and the entire management of the rail- 
ways was handed over toa Commission of three 


Mr. | experts, of which Mr. Eddy, late of the London 


and North-Western Railway, was the president. 
This Commission had entire and complete control 
of the existing plant, and in a very short time 
effected a notable improvement both in the service 
and the finances. 

Important reforms cannot, however, be made 
without giving offence to a large number of persons. 
The railway service had been a convenient source 
of patronage, and very many men had been intro- 
duced into it who did little beyond drawing com- 
fortable salaries. Outside of it there were also 
large numbers who looked to it as a means of 
increasing their incomes, and both of these classes 
found themselves unhappily situated when they 
could no longer count on the influence of their 
political party. In addition, deep discontent arose 
among those who had looked forward to the time 
when they should take part in dispensing or enjoy- 
ing the good things of the railway department. The 
Commission were surrounded by a compact body of 
men watching for their first slip, and waiting to 
rend them the moment they fell. Fortunately, 
the malcontents formed only a small proportion of 
the population, and were enormously outnumbered 
by the respectable citizens who were anxious to see 
the Government purged from the suspicion of 
prostituting the interests of the country for the 
good of the dominant party. These were delighted 
to find that the action of the Commission was imme- 
diately productive of good. Working expenses 
were reduced, dividends were increased, and the 
railways were made a source of stability to the 
colony, instead of being a menace to its financial 
position. 

The public soon becomes accustomed to pro- 
sperity, and learns to regard it as a commonplace 
affair—as the natural order of things. ence 
those that would willingly see the Commission 
displaced have again renewed their attack, and 
have found for their mouthpiece Mr. Schey, a 
member of the Legislative Assembly, and previously 
a railway employé, who had been dismissed from his 
office by the present Commissioners. On the vote 
for the railway estimates (2,158,795/.) Mr. Schey 
brought a number of charges against the Commis- 
sion. He maintained that the salaries of several 
high officials had been unduly increased. During 
the time the Commissioners had been in office, he 
said, they had had nearly 12,000,000/. through 
their hands, and it was a scandal that so much 
money should be handed over to three men tospend 
as they pleased, with but little supervision. Much 
of it, he added, had been badly spent ; large sums 
were spent out of the colony, which might have 


been laid out in the country, giving increased em- 
ployment to the people. There ought to be no 
more money voted until an inquiry had been held. 
Without any tenders being called, orders for half 
@ million’s worth of new locomotives had been given 
to certain favoured firms in England. These firms 
knew that they could reckon on Mr. Eddy’s assist- 
ance. Mr. Schey ended with certain specific 
charges : First, he said that they had spent a huge 
sum for locomotives without calling for tenders at 
a time when the prices for steel, iron, and coal 
were much higherin England than for years before. 
Secondly, he charged the Commissioners with 
general incapacity in the management of the rail- 
ways. Engineering blunders costing the country 
thousands of pounds had been permitted, and he 
mentioned specifically the Newtown Bridge, the 
Glenleigh Bridge on the Southern Railway, and 
the importation of the Baldwin engines. The 
contracts which had been entered into with 
several contractors displayed either gross ig- 
norance and incapacity, or something worse. 
Men’s wages had been charged in two or three pay- 
sheets for the same work, and contractors had 
received payment on that account. The truck 
system had been revived, and whilst the men were 
charged 6d. and a 1s. a week for medical attendance, 
only 3d. went to the doctor, the contractor pocket- 
ing the rest. The Government opened quarries 
and ran lines into them, and then paid schedule 
rates for the stone hewn. Thirdly, he stated, that 
when questions were asked in the House incorrect 
answers were put into the hands of ministers, and 
he gave alleged instances of this, and he con- 
cluded, after speaking for two hours, with a de- 
mand for an inquiry. 

These charges were certainly sweeping enough, 
and appeared to have been made on the principle 
of throwing plenty of mud in the certainty that 
some of it would stick. But as Mr. See, the 
Minister of Railways, pointed out, they were not 
specific. He promised that if a charge were 
formulated it should be inquired into. An inquiry 
was to be made at the request of the Commissioners 
into the purchase of certain Baldwin engines, and 
every other point was to be investigated that was 
specifically laid down. The question was whether 
generally speaking the Commissioners had done 
their duty. There was a general consensus of 
opinion that they had produced good results. The 
railway revenue for 1887 was 2,208,000/., and for 
1891, 3,091,000/., an increase of 883,000/. For the 
period beginning in 1889 and ending June 30, 1891, 
the expenditure had been reduced from 66.69 to 
61.57 per cent. There could be no better proof 
of the good management of the railways than 
whilst the revenue had increased considerably the 
expenditure had not increased proportionately. 
In 1888 there were 1398 officers employed in the 
service, and in 1892, 1671; in 1888 there were 
9966 men employed, and 10,856 in 1892. This 
showed that the charge of reckless dismissal of 
men was unfounded. 

But although the Government felt it possible to 
treat Mr. Schey’s charges as unworthy of much 
notice, it was not so with Mr. Eddy. He and his 
colleagues had been assailed in Parliament, and 
whatever might be the estimation in which his 
opponent was privately held, he was one of the re- 
presentatives of the public, and therefore his words 
carried weight. Grave accusations had been made 
and recorded. If Mr. Schey’s words had been 
uttered on a public platform they could have been 
met in the courts, and if not substantiated he might 
have been made civilly responsible for them. But 
his privilege as a member of Parliament protected 
him from all process of law, and all that Mr. 
Eddy could do was to demand from the Govern- 
ment the appointment of a tribunal which should 
decide between him and Mr. Schey. Mr. See 
treated the first application somewhat carelessly, 
writing to Mr. Eddy that he attached too much 
importance to Mr. Schey’s charges. Mr. Eddy 
then made a more emphatic demand for an inquiry, 
and the necessity for it was accentuated by a debate 
in the Upper House, in which nearly every speaker 
agreed that no aspersion should be allowed to lie 
unanswered on the character of an official holding 
such an important b prey as Mr. Eddy. Some 
went so far as to add that if his assailant failed to 
—_ his charges he ought to be expelled from the 

ouse. 

In a few days the Government announced their 
intention to appoint a Board of Inquiry. It seemed 





as if both parties would now be satisfied ; each had 





































































NA LP AMONG 5 A i i NAIR th cs Nk in AN a tA cy Ri EB 








786 


ENGINEERING. 


[June 24, 1892. 








been demanding that the charges should be in- 

uired into, and their requests were now granted. 
But no sooner was the decision of the Government 
communicated to Parliament than Mr. Schey moved 
the adjournment of the House, in order to protest 
most emphatically against the proposed tribunal. 
He wanted an inquiry, but it must be conducted 
according to his own ideas. Certainly he has the 
most ludicrous conception of what constitute the 
best means to arrive at the truth in such a case. 
He proposed that Mr. Eddy and himself should 
each nominate an equal number of members of the 
House to form a Select Committee, and that he 
should be the chairman. In such a committee, 
constituted in equal numbers of partisans, Mr. 
Schey would have had the casting vote, besides 
being able to rule against his opponent on all 
doubtful points of order. Mr. Eddy would have 
appeared as a criminal, before a judge who was also 
witness, prosecutor, and jury, all in one. Mr. 
Schey, finding the sense of the House against him, 
rather retreated from this position, but he took up 
another almost equally absurd. He declared that 
if he emerged from the protection of privilege 
accorded to a member of the Legislative Assembly, 
and appeared either as witness or prosecutor 
before a Royal Commission, he would be liable 
to legal prosecution by means of actions for libel, 
slander, perjury, and the like. He held it was 
monstrous that a man who was performing a public 
duty, by bringing to light grave abuses, should be 
subjected to such risks. He was quite certain that 
there were plenty of people who would be only too 
glad to drive him out of public life by the device 
of ruining him in costs. The press of the colony 
was busy in hounding him down, and if he severed 
himself from his privilege as a member it would 
give his enemies an opportunity to compass his 
downfall. Heconsidered that his position was not 
properly appreciated ; monstrous abuses were in 
existence in the railway department, and he had 
found them out and published them to the world. 
It was the business of the Government to supply 
him with barristers, clerks, and funds to prosecute 
the matter to its close. Why should he be put to 
expense and risk, after having thus proved himself 
to be a public benefactor ? His proper position 
was chairman of a Select Committee, but he would 
waive that, and appear before the committee as a 
witness only. 

The Attorney-General took great pains to explain 
that a Royal Commission was really a court of 
justice, and that all who appeared there, either as 
counsel, prosecutors, defendants, or witnesses, were 
absolutely privileged in all they said, provided they 
did not commit wilful perjury. Member after 
member rose to indorse this view, and to show Mr. 
Schey that he would be fully and amply proteeted. 
But he could not—-or would not—see it, and atthe 
next sitting of Assembly he again moved the ad- 
journment of the House to protest against the 
Royal Commission, and a long debate ensued in 
which all the old ground was again traversed. Mr. 
Schey had no complaint to bring against the selec- 
tion of Commissioners, Mr. Justice Owen, Mr. Alex. 
Kethel, and Mr. John Young, but he wanted a 
a Act passed to safeguard his interests. This 
the Attorney-General refused, adding that if he did 
not appear before the Commission he certainly 
should not have any committee. In the end Mr. 
Schey made a very indefinite reply from which it 
was by no means clear whether he would appear 
before the Commission or not. 

By cable we learn that the Royal Commission 
has met, received the evidence, and concluded the 
inquiry, but a report has not yet been issued. An 
account of the earlier sittings of the Commission 
has reached us, from which we find that Mr. Schey 
withdrew the first charge, and as regards the others 
he confined himself to wide generalities and did 
not support his contentions by evidence. The 
result of the searching and exhau: tive investigations 
of the Royal Commission has failed to discover 
anything to shake the confidence of the public and 
the press of New South Wales in the integrity and 
ability of Mr. Eddy and his colleagues. 

Although the affair has, no doubt, been very 
irritating to the Commission, its effect will be to 
establish them more firmly than ever in the confi- 
dence of the colonists. To all who knew them, 
charges against their honour carried their refuta- 
tion on their face, and it also seemed most unlikely 
that they should have been hoodwinked by un- 
scrupulous subordinates. But when these charges 
were publicly made by a representative of the 





people, it was imperative that they should be met 
and disproved. The opportunity now arises for 
the colony to show its sympathy with its officers 
who have been made the mark of rancorous abuse, 
and also to impress upon its representatives that 
the profession of zeal for the public good cannot be 
allowed to condone for want of reasonable care for 
the feelings of individuals, 





THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. XVII. 

Apart from the Teague meter, which was de- 
scribed in our last article, the Acme Electric Works 
shows a large selection of high-class electrical work 
including Morse printing telegraph instruments, 
Ayrton and Perry’s ampére and voltmeters, also 
various switchboards and switchboard fittings. 
Among the latter may be noticed the Cockburn 
quick break switches, and the Cockburn loaded 
safety fuze, in which the weight suspended from the 
middle of the fusible wire brings about the rupture 
of the wire when the plastic or softening point is 
reached. The fuzes are guaranteed to break at 
within 5 per cent. of the current for which they are 
issued, and they are shown in great variety. The 
slate-lined mahogany fuze-boxes may be mentioned 
as neatly designed and well protected on the inside. 

Mr. G. Bowron, of Praed-street, shows at stand 
No. 171 a large selection of apparatus of a kind 
specially suited for educational uses. The small 
dynamos for driving by hand are conveniently de- 
signed, and in some cases the dynamo, with its 
driving gear, fits into a case for travelling. One 
fitted in this way is intended for use as a source of 
current in connection with the galvanic cautery, 
while the smaller dynamos in portable cases are 
suited for use with the surgical incandescent lamps. 

Magneto generators for telephone all - bells, 
telephones, bells, alarms, and fittings for the same, 
form the staple of the exhibit of the Western 
Electric Company; and at an adjacent stand (No. 
174) specimens of Captain Morgan’s system of under- 
ground mains for oil insulation, are shown. 
Wrought-iron pipes are employed and flat strips 
of copper are supported in these on comb-like 
blocks. Mr. Pitkin’s exhibit includes conveniently 
arranged pocket accumulators and lamps, also a 
number of instruments of precision, including 
Captain Holden’s chronograph for measuring the 
velocities of projectiles, and the same gentleman’s 
convenient form with horizontal magnets of the 
D’Arsonval dead-beat galvanometer. 

In the Egyptian Court are several exhibits of 
railway appliances, involving the application of 
electricity. The London, Chatham, and Dover 
Railway Company show an automatic arrangement 
in which the signal lever is locked, so that the 
danger signal connected with it must be kept up 
till the train has passed into the next section, the 
required contacts being made by the train in de- 
flecting the rails between the supports ; an auto- 
matic block system resulting if all sections are 
protected in this way. 

Perhaps the most various and interesting ex- 
hibit in the railway coilection is that of the London 
and North-Western Railway. Webb and Thomp- 
son’s staff apparatus, which works with a single 
wire, consists of a pedestal or staff-box about 5 ft. 
high, and to obtain a staff the distant signal-box is 
rung up, an indicator on the staff-box showing 
whether the signal has been received. The distant 
signal-box now releases a lock in the staff-box, 
which clears a channel for the withdrawal of a staff. 
No other staff can be withdrawn from the box till 
the first staff has been deposited in the staff-box at 
the other end of the section. 

Fletcher’s system of electric fog signalling is 
brought into action by the signalman withdrawing 
a pin as soon as he notices fog. Under these cir- 
cumstances a contact made by the deflection of a 
rail and fires a cartridge at all times when the dis- 
tant signal, 20 yards in front, is at danger. Another 
contact is made, and a second cartridge fired at a 
point between the distant signal or the home signal, 
and this again warns the driver of the position of a 
signal which, owing to the fog, he cannot see. 
The multiple watchman clock, also a device 
due to Mr. J. W. Fletcher, is shown here. The 
instrument at each point to be visited indi- 
cates on itself the visit of the watchman by bring- 
ing up a red disc, but the action of the watchman’s 
key on the last of the series throws back these 
red discs at the points previously visited, and 
registers the series of visits on the clock sheet, all 





being now ready for the next visit of the watchman 
to the various points. 

Mr. F. W. Webb’s electric tube cutter is shown, 
this tool being used at Crewe for cutting out old 
boiler tubes and also for cutting off new tubes. It 
consists of a Gramme-ring motor at the end of an 
external sleeve or tube about 4 ft. long. Inside 
this sleeve is an inner sleeve which can be revolved 
by hand, and the bore of this inner sleeve is 
parallel to, but not coincident with, the axis ; the 
shaft from the Gramme motor passing through this 
bore. This shaft from the motor carries at its 
extremity a circular saw or cutter. The end of the 
apparatus being inserted in the tube to be cut out, 
the saw bears against the side of the tube about an 
inch in. The motor is now set in action, and the 
inner sleeve (through which the motor shaft passes 
non-centrally) is rotated by hand, so as to feed the 
saw to its work round the tube. As adapted for 
cutting off new tubes, an extra fitting is used which 
goes over the projecting end of the new tube ; the 
end of the cutting apparatus being now inserted in 
this fitting, the saw comes into position for cutting 
off the new tube at the required distance from the 
tube plate—say ,%, in. The London, Brighton, 
and South Coast Railway Company shows old and 
new signalling contrivances and some other objects 
which are a little outside the scope of the Elec- 
trical Exhibition, and the South-Eastern Company 
exhibits block signalling arrangements. 

In the railway department Messrs. Saxby and 
Farmer have on exhibit several contrivances of 
interest, among others their arrangement by which 
the local instrument is automatically locked while 
shunting is in progress, so that ‘‘ line clear” cannot 
be given to the next station in either direction, and 
until ‘‘ line clear” is signalled the starting signal 
cannot be lowered. This is worked in conjunction 
with Messrs. Saxby and Farmer’s electrical inter- 
locking system in which there is automatic pro- 
vision for each train to put the back signal to 
danger. The contacts for this purpose are mer- 
curial contacts depending on the deflection of the 
rail. Another contact on the next section gives 
the local signalman ‘‘ permission” to signal line 
clear for the section just past ; this ‘‘ permission” 
being the withdrawal of the lock from the signalling 
instrument. Illustrations and description of the 
most important of Messrs. Saxby and Farmer’s 
recent arrangements will be found in ENGINEERING 
of July 22, 1887. 

In the adjacent Greek Court Messrs. Slatter and 
Son show arrangements for carriage lighting with 
accumulators and incandescent lamps, and in con- 
junction with this they show a signalling arrange- 
ment by which the riders can communicate with the 
driver. In front of the coachman is an indicator 
board with five tumbler indicators marked ‘‘speak,” 
“stop,” ‘‘home,” ‘‘right,” ‘‘left.” In the car- 
riage is a corresponding set of press buttons with 
one additional button for clearing the indicator 
board ; the action in this case is an ordinary 
tumbler action such as is used in connection with 
electric bells. The indicator system is worked by 
Leclanché batteries, while for the incandescent 
lamps a 16-cell accumulator is used to work two 
outside lamps and an inside light. Incandescent 
lamps fitted to carriages are shown by Mr. P. 
Joslin, while Mr. Lucas shows a tourist omnibus 
fitted with lighting arrangements. 

Our general survey of the more important 
exhibits having now covered the whole area of the 
Exhibition, we may go back to a few exhibits 
which have been introduced or extended since the 
opening, or regarding which it may be desirable to 
give further particulars. 

Messrs. Crompton and Co. have very consider- 
ably added to their exhibit since our notice, and 
their collection of arc lamps showing the improve- 
ments introduced from time to time is specially 
interesting. 

Their lamp of 1879, as installed by them at the 
Stanton Iron Works, is the first of the series, and 
may be regarded as a simplification of the Serise 
form. The top eahunhitee acts as a weight, and 
its rack actuates a train of wheels terminating in 
a fly. There is only one electro-magnet, this being 
in series with the main current; this magnet 
serving to strike the arc by lowering the bottom 
carbon-holder and to stop the train by bringing 
down a finger so that it shall engage into the fly. 
The next shown is a lamp with a shunt electro- 
magnet in a series electro-magnet. As before, the 
top carbon-holder is the actuating weight, while 
instead of the fly is a smooth rimmed wheel on which 
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a brake is brought to bear by the series magnet. 
Later patterns have a differential solenoid with 
shunt or series winding and a core riding in the 
solenoid ; the smooth rimmed wheel and friction 
brake being retained. Lamps of three inter- 
mediate patterns were in use at the Crystal Palace 
Electrical Exhibition of 1881, and were also in- 
stalled about the same time at the Royal Courts of 
Justice. Other forms in this collection involve 
some of the essential features of the Crompton- 
Crabb lamp as now constructed, a lamp which 
in its double form (that is for two pairs of car- 
bons) we illustrate by the accompanying engrav- 
ings. 

Fig. 1 shows all the essential features of the lamp, 
and right and left of the differential solenoid, which 








levers shown below the brake wheels, these levers | commutator strips are arranged on the internal sur- 
being hinged near the outside of theframing. The | face of a cylinder, the end of which is closed by a 
action of these levers on the two sleeves will be|carefully fitted plate carrying brush-holders. 
obvious by an inspection of Fig. 2 and of the sepa- | Adjustments are made from the outside, and mica 
_ rate sleeve, as shown in Fig. 3. The first action may | windows enable the tender to see any sparking. 
_ be to lift the sleeve by the lever making contact with | In our previous notice of Messrs. Crompton’s 
the finger which descends from the sleeve or sliding ‘exhibit we mentioned the Crompton - Howell 
frame, but afterwards the brake-block (shown in| accumulators, and to show the excellent behaviour 
| the gap of the horizontal lever) engages on the rim |of these under quick discharge, one of 61 plates, 
|of the wheel and the rack rod cannot now run/8} in. square, is short - circuited at intervals, 
down. As soon as the free ends of the levers are this having been done, we understand, several 
below the horizontal, the weight of the carbon- times each day during nearly the whole of the 
| holder is taken by the finger projecting from the | period during which the Exhibition has been open. 
sleeve or sliding frame ; the rack being now free to| A current of over 2000 ampéres then flows, but the 


run down, which it will do till the carbons touch if 
no current is passing. The making of the project- 




















occupies the central position, will be seen a top 
carbon-holder. Each of these carbon-holders is 
mounted on a heavy rod, cut as a rack, and the 
rack acts directly on a pinion on the shaft of the 
brake wheel; the two brake wheels are shown as 
principal objects right and left below the solenoid. 
It will be noticed that this lamp differs from the 
early patterns, by the abolition of all intermediate 
gearing between the brake wheel and the pinion 
driven by the descending rack-rod. The brake- 
wheel shaft is in each case supported on a rectan- 
gular framing, or sleeve, of gun-metal, which slides 
on the carbon-holder ; this framing or sleeve being 
shown in Fig. 1, on a larger scale in Fig. 2, also 
separately in Fig. 3; this last diagram shows the 
boring through which the axis of the brake wheel 
passes, though it does not show the brake wheel. 
Fig. 4 shows a view taken at right angles with the 
others, and Fig. 5 shows the sliding frame, 
and a portion of the rack-rod from this latter 
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| plates show no signs of disintegration. So mag- 
‘netic does the thick copper conductor become 












































THE CROMPTON-CRABB ARC LAMP. 


ing finger of one sliding frame or sleeve longer than 
the other insures that the pair of carbons with the 
longer pin will be the last to break contact and the 
first to make anarc. The lever acting on the sleeve 
with the shorter finger will apply the brake first, 
and the corresponding carbons will consequently be 
kept separated till the other carbons are consumed 
or until the carbon-holders are blocked by a stop, 
when the second pair of carbons will come into 
action. There seems no reason why by multiply- 
| ing the lever feeding systems there should not be 
a third pair of carbons brought into successive 
|action in a similar way, should a lamp burning 
|for a very long period be required. The double 
|carbon lamp, however, with 194 in. of 13-mm. 
| carbon will burn from 12 to 18 hours according to 
the current. 

Among the new importations into the Crompton 
exhibit may be mentioned a motor for mine venti- 
lation, this motor being directly coupied to a fan. 





point of view. In Fig. 2 the action of the lamp! It requires about 15 ampéres at 1000 volts, this 
can be readily traced. The iron core which is| representing, roughly speaking, about 20 horse- 
central in the solenoid, and the weight of which is; power. Among the provisions for working electric 
partly balanced by the spiral springs shown in| motors with safety in mines where firedamp occurs, 
Fig. 4, is lifted when the current passes in this|may be mentioned the Davis-Stokes safety com- 
core ; in rising it lifts the free ends of the two mutator, which ig shown on a smaller motor, The 














under the current that a bunch of keys will 
adhere to it. In a separate room Messrs. Cromp- 
ton give demonstrations of electrical heating and 
cooking, Mr. H. J. Dowsing having this de- 
partment in charge. The electric heaters used for 
most of the appliances shown in this department 
consist of zigzags of wire partly imbedded in a thin 
layer of vitrified enamel spread on an iron sur- 
face. The conducting wire itself may apparently 
be of iron or of some special alloy, according to 
circumstances. Speaking generally, the production 
of the heat is so local, and so little subject to waste, 
that when electricity can be had for 8d. per unit, 
electric cooking comes well within the range of 
practical usefulness ; and for heating flat irons, at 
an estimated cost of 2d. per hour, the con- 
venience may well overbalance the cost. Moreover, 
it must be remembered that with current at 3d. 
per unit, as proposed for the day supply by the St. 
Pancras local authority, the cost would be reduced 
to a little over one-third. Among the heating 
arrangements shown is a foot warmer consisting of 
an enammelled slab, with the bedded conducting 
wires, this being covered with a light iron grille ; 
the slab in this case being heated to about 260 deg. 
Fahr. by the current ; the electric frying-pans are 
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similarly heated, but a thicker wire is used, and a 
temperature of 480 deg. to 500 deg. Fahr. is 
reached. Mr. Dowsing has devised a very eco- 
nomical way of cooking chops or steaks by inclosing 
them between two small electrical frying-pans, 
the chop or steak being supported on a wire grating. 
Both sides are cooked in this way at the same time 
as but little heat is wasted, as the whole system 
can be inclosed in a mass of asbestos, or other non- 
conducting material. The electric kettle is an 
ordinary enamelled kettle with a large flat bottom, 
on the outside of which the heating wire is arranged 
in zigzags ; all that is necessary being to connect 
the terminals with the supply leads. 





NOTES. 
SuBMARINE TELEGRAPH ENTERPRISE. 

Tue Eastern Extension, Australasia, and China 
Telegraph Company, Limited, has extended its sys- 
tem to Sumatra, in accordance with an arrangement 
concluded with the Dutch Government. The cable 
for this connection was taken from the company’s 
stock at Singapore, and the cost of the operation 
(14,9241.) has been debited to the reserve fund. A 
contract has also been entered into with the Dutch- 
Indian Government for the manufacture and sub- 
mersion, on account of that government, of a sub- 
marine cable to connect Acheen with the company’s 
system at Sumatra. The Telegraph Construction 
and Maintenance Company (Limited) is carrying 
out the work. In the second half of last year the 
Eastern Extension, Australasia, and China Tele- 
graph Company (Limited) expended 22,0921. in the 
maintenance of its cables. This total was made up 
as follows: Expenses of Sherard Osborn steamer 
(after deducting expenses of that ship while engaged 
in the partial renewal of the ~ sine, St and Ton- 
quin cable) 68261. ; expenses of the Recorder steamer 
(after deducting expenses of that ship while en- 
gaged in the partial renewal of the Madras and 
Penang cable, the recovery of the Rangoon and 
Penang cable and the laying the Penang and 
Sumatra cable), 60271. ; cable expended on repairs 
and sundry expenses of stations after deducting 
value of picked-up cable, 1922/.; insurance of 
cable on board ships, 678/. ; expenses of cable depdt 
at Singapore, 1198/.; charter of Great Northern 
Company’s maintenance ship for the repair of cables 
in the China seas and charge agreed upon for the 
call of the ship, 54401. The reserve fund formed 
by the company stood at the close of 1891 at 
428,842/. The aggregate amount charged against 
the reserve and revenue accounts for new cables 
and cable renewals had been carried at the close of 
1891 to 1,153,7361. This total was made up as 
follows: Rangoon and Penang cable, 1877, 
156,7611. ; Rangoon and Penang cable renewals, 
1884-5 and 1887, 21,1751. ; Hong-Kong and Manila 
cable, portion of cost, 1880, 16,072/. ; Singapore 
and Batavia cable renewal, 1881, 64,364l. ; Java 
and Australian cables partial renewals, 1884 and 
1888, 41,7551. ; Singapore and Saigon cable re- 
newals, 1884-5 and 1887-8, 59,6771. ; Victoria and 
Tasmania duplicate cable, 1885, 31,1901. ; Penang 
and Singapore cable renewal, 1886, 53,245I. ; 
Hong-Kong and Saigon cable partial renewals, 
1889-90, 15,8811. ; Western Australian cable, 1889- 
90, 119,898 ; New Zealand duplicate cable, 1890, 
188,4341.; Madras and Penang cable partial re- 
newal, 1890-1, 91,896. ; Hong-Kong oft Tonquin 
cable partial renewal, 1890-1, 34,328/. ; Madras and 
Penang duplicate cable, 1€90-1, 244,136/.; and 
Penang and Sumatra cable, 1891, 14,9241. 


Tae RELATION BETWEEN BRITAIN AND THE 
CoLoNIEgs. 

A subject which has been elevated into one of 
pressing importance is the relation between Britain 
and her colonies, and fo'!lowing upon the Premier’s 
reference to the question at Hastings, Mr. Howard 
Vincent, M.P., who has taken a great interest in 
the matter, delivered an address, by invitation, 
at the Society of Arts upon the extension of 
colonial trade. Proceeding on the accurate basis 
that we ought to encourage trade in countries 
which buy from us in return, Mr. Vincent 
showed that foreigners in 1855 sold to us 
3l. 19s. 1d. per head of population and bought 
only 3l. 33s. 2d, while in 1890 the difference was 
even more marked, for they sold to us 8. 13s. 4d. 
and bought only 6l. 4s. 6d. worth of British goods. 
The imports from the colonies have increased in 
the same period from Ill. 6s. 1d. to 2l. 11s. 3d. 
per head, and the purchases by the colonies 





from 11, Os. 9d. to 2s. 10s. 9d., or 6d. per head less 
sales than purchases, instead of 21. 8s. 10d. less per 
head as in the case of the foreigner. He further 
pointed out that the goods taken by the colonies 
afford more work to the Briton, consisting less of 
raw material than in the case of foreign exports. 
The proportionate value of the colonies to Britain 
as compared with foreign countries, as illustrated 
by this year’s trade, is as 5 is to 7. Referring 
to the necessity of our cultivating trade with 


the colonies, he mentioned that in the past | peopl 


twenty years the sales of foreign countries to 
British possessions have increased over 84 per cent., 
while the sales of the empire to the empire have only 
increased 42 per cent. He does not, however, give 
the figures ; but it is not satisfactory to note that 
foreigners are making such headway in our posses- 
sions ; and the fact that our colonies are increasing 
their facilities for meeting their own wants, even 
at great and perhaps unnecessary cost to them- 
selves, is not reassuring, and somewhat upsets 
any deductions that may be made from the figures 
given relative to the balance of imports and ex- 
ports. Their plea in favour of protection is the fos- 
tering of trade. Mr. Howard Vincent argues that 
since every variety of climate and soil, and every- 
thing that mankind can possibly require is to be 
found with the empire, we should place the com- 
mercial relations between the mother country and 
the colonies on a different footing to our relations 
with foreign countries. This seems fair, but 
how is it to be done? One suggests a uniform 
tariff for all parts of the empire. Again, this seems 
satisfactory, but this means that the colonies must 
become free traders so far as Britain is concerned 
in the same way that Britain is a free trade nation, 
but surely they have a right to expect some com- 
pensation, and as Lord Salisbury remarked, in 
the industrial warfare of to-day, when protective 
legislation is the common weapon, we have thrown 
away our arms. It is true we might impose 
differential duties on foreign imports, such as the 
colonies can abundantly supply, in which case a 
remission of taxes might compensate any who lost 
by the differential duty ; but even admitting this 
to be advisable the colonies must be united in our 
favour. And this can only follow when there is 
confidence. As a speaker put it, many people 
assert that the goods supplied by this country are 
not what they ought to be, partly owing to ‘‘un- 
scrupulous greed on the part of manufacturers,” 
and we would add partly owing to indifference to 
meet exact demands, so that now the colonies 
incline to go to the most suitable market. 





OUR ANTI-DECIMAL SYSTEMS OF 
COINAGE, WEIGHTS, AND MEASURES. 
To THE Eprror or ENGINEERING. 

Str,—We Englishmen are often and justly considered 
to be a very conservative people, but the manner in which 
we cling to the cumbrous coinage, weights, and measures 
handed down to us by our forefathers is more allied to 
ignorance and stubbornness than to true conservatism, 
which aims at preserving only the useful and beneficent. 

A few years back “The Decimal Association” was 
‘established to promote the adoption in the United 
Kingdom of a decimal system of currency, weights, and 
measures,” and its business has perhaps naturally in the 
first instance been that of ‘‘organisation and of putting 
the Association in a sound financial position.” It has, 
however, done more than this. ‘‘ Correspondence has 
been opened with all the country chambers of commerce, 
and much interest has been taken by them in the objects 
of tLe Association.” Pamphlets have been published and 
circulated, pointing out plainly and with illustrations the 
great saving in time and labour obtained by the use of 
decimal systems. 

Unfortunately, these circulars are usually received by 
those who are already as thoroughly convinced as the 
Association itself of the facts and of the truth of the 
opinions set forth, and it becomes patent to any one who 
reads between the lines of these papers, that the first 
necessity for all who tackle the subject is to form some 
definite idea as to the best systems to adopt, and to frame 
their policy of action accordingly. 

The Association fails, perhaps pompeety. to do any- 
thing of the kind, thereby probably hoping to gather a 
greater number to its support. But go | organisation of 
the kind which hopes to succeed must adopt and publish 
a policy and frame its actions accordingly. Otherwise, 
its efforts may at some future time be found to have 
been woefully misdirected. ’ 

For instance, any change to a decimal system must 
either be parochial, some would term it national; or 
more world-wide and international. 

The one is antagonistic to the other. If the former 
were a the latter would be delayed and perhaps 
prevented. : 

If the association settled that its policy should be to 
support the one, the necessary actions, agitation, &c., 
would be within the community; whereas, if the inter- 





national scheme were regarded as the best to support 
and further, the actions would, to a great extent, be 
international and diplomatic. It seems therefore essen- 
tial that the Asscciation should decide upon its policy as 
soon as possible. A national system would probably be 
based on the sovereign, the foot, and the pound, and any 
association that supported it should be specially active at 
present, just prior to a general election, and should 
arrange for the subject being debated in every town, 
village, and hamlet. A strong effort would be directed 
to secure the help of theclergy of all denominations, who 
are so intimately in touch with large numbers of the 
e. 

‘Ine gradual manufacture of a popular enthusiasm in 
favour of decimal systems founded on those weights, 
measures, and coins which have become endeared to the 
gan by national use through long periods, might then 

expected to follow, and the legislature would at onve 
give effect to the popular wish. 

The success of this movement would, however, render 
much more difficult, so far as we are concerned, the 
subsequent adoption .of any system universal for all 
countries, 

Such a system would no doubt be the best, and 
although the change would be somewhat more difficult 
both to negotiate and carry through, its additional advan- 
tages would more than compensate its additional difficul- 
ties. The fact that many nations have already adopted 
the French system of weights and measures gives it a 
pre-eminence shared by no other, but the same cannot be 
said for the French currency, and inasmuch as the English 
sovereign is now Letter known all the world over than any 
other coin. Any new system of decimal coinage should 
therefore be based upon it as the unit. A small silver 
coin representing the tenth of a florin (English) to be 
termed the cent (100 to the 1/.), a copper coinage repre- 
en decimals of the cent, and the thing would be 

one. 

It is passing strange that the English florin, one-tenth 
of a sovereign, should at the present moment have gone 
into disfavour at headquarters, and that a fiat should have 
gone forth for its oa 

The shilling and sixpence might be retained for a time 
in the United Kingdom and be stamped as .05/. and 
.0251. respectively. Also the half sovereign stamped .5/. 
If. the Decimal Association settled its policy on inter- 
national lines a grand puny for ventilating the 
subject would be afforded by the World’s Fair about to 
be held at Chicago. English weights and measures are 
those principally employed throughout the United States, 
and American citizens are consequently in a very similar 
position to ourselves, 

Any proposed change might consequently be discussed 
very appropriately at Chicago. 

An international conference of electrica] engineers and 
electricians, held at Paris during the last Exhibition, was 
attended with mort important results, so far as electrical 
measurements are concerned, and it seems reasonable to 
suppose that the adoption (if only in theory) of some 
universal system of currency weights and measures, by a 
representative international congress, would result in its 
gradual adoption by the greatest commercial nations. 

If then the Decimal Association should settle that an 
international system is the real object to be aimed at, all, 
or the greater part of the home agitation may probably 
be dispensed with, and the efforts of the Association be 
directed to bringing about some I ar eets expression of the 
expediency for such change, and finally, perhaps, some 
international agreement concerning it. 

But an association that wishes to ‘‘keep a free hand,” 
adopts no settled and definite policy, and contents itself 
with pamphlet-mongering, and scribbling to this and that 
daaher of commerce or school board, may do some 
good, not much. It will drift hither and thither with no 
proper motion, its actions sporadic, its destination in the 
clouds of doubt. 

On the other hand, if a policy be agreed upon, the 
Decimal Association will be enabled to organise its forces, 
and to take the necessary actions for bringing that policy 


into effect, and perhaps succeed. 
J. T. BuckniL. 


P.S.—I give below some extracts showing the move- 
ment in favour of decimal systems. 


Decimal Weights and Measures, 

The Consul-General for Peru in London has recently 
received instructions from the Peruvian Government 
that, among other regulations, shippers of goods to Peru 
must declare the weight of each package in kilogrammes. 
It is also required that in future the length of each piece 
of material made of cotton, wool, linen or silk must be 
declared and stated on the invoice in metres. 

By a decree dated 5th inst. the Khedive has confirmed 
the continuation of the use of the metric system in 
Egypt. : 

In the recent report of Mr. Howard Vincent to the 
Master Cutler of Sheffield he specially refers to the need 
for our manufacturers to adopt the metric system of 
measurement. . 

The Director of the Imperial mie ger Artillery (Lieut. - 
Colonel T. Ota), an experienced officer with European 
training, expressed himself as fully sensible of the excel- 
lence of the metal manufactures of Sheffield, and of their 
superiority in cost, seers workmanship, and originality 
of design. Notwithstanding these advantages, he con- 
sidered it so easy for mistakes to be made in the measure- 
ments by feet and inches, that when exact dimensions 
were important his Government preferred to order their 
materials from Creusot in France or Krupp in Germany, 
where the metric system is used, so that they might | 
relieved of trouble and anxiety. This can be readily 
understood as the metric weights and measures have now 
been adopted in Japan, and Mr, Howard Vincent has 
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done well to let manufacturers know that they are losing 
orders, owing totheir shortsightedness in not adopting the 
metric scale, and so adapting themselves to the require- 
ments of foreign buyers. 








WHITWORTH SCHOLARSHIPS. 
To THE EprtorR oF ENGINEERING. 

Sir, — Your correspondent ‘‘A Student” evidently 
knows very little of the subject he has chosen to attack, 
when he states that some of the examinations for the 
Whitworth Scholarships and Exhibitions are on subjects 
of no practical use to an engineer. I simply deny this 
without any reserve, and, furthermore, would add that 
each and every one ‘“‘ have an intimate bearing” with our 
profession. 

He is rather illogical when he makes the statement 
about an apprentice ‘‘ distinguishing himself,” and im- 
mediately after asks, ‘‘ What is an apprentice the better 
of it?” He answers his question before asking it. 

I know from experience that it is very difficult for an 
ordinary apprentice to attain such a distinction, and I 
faney ‘‘ A Student” feels this, and consequently thinks 
there is something wrong with the ‘“‘ system.” { should 
advise him in future to think twice about criticising or 
offering advice on such a subject, and also throwing a 
sneer at the examiners in such subjects as mathematics 
and physics because they are not ‘‘ practical engineers,” 
and finally stating for the benefit of those who have ob- 
tained the honour (a case of sour grapes ?) that Sir Joseph 
Whitworth’s money has been wasted ! 

Your correspondent has still to learn that a Wh. Sc. or 
Wh. Ex. does not receive his money as a reward for past 
merit, but as an encouragement to future study, and that 
an engineer never finishes his apprenticeship, but is always 
learning, and it is the consciousness of how little we know 
that is the spur to the advancement of science. 

I am, Sir, yours respectfully, 
M.I. Mecu. E., Wu. Ex. 





To THE Eprror oF ENGINEERING. 

Sir,—I was exceedingly pleased to see ‘‘Student’s” 
able letter on the above subject ; it is indeed time that 
the present system of having so many examinations was 
put a stop to. 

A few good papers on the same lines as that on machine 
construction, or those in mechanical and electrical engi- 
neering as set by the City and Guilds, would give a much 
better test of ability from an engineering point of view, 
and that was, I believe, what Sir Joseph Whitworth 
intended. 

It is almost impossible as things are now for an ap- 
prentice to do justice to his work in the shops or drawing 
office when preparing or sitting for these never ending 
examinations, and there are very few employers who will 
allow any time to be broken for the purpose. , 

Even when he has passed in the Advanced or Honours 
stages of, say, ‘‘ Applied mechanics” or ‘‘ Magnetism 
and Electricity” it means very little, and the knowledge 
necessary to get through will be of little use in actual 
work unless perchance he enters the ‘‘ old-fashioned” 
clockmaking trade, or becomes a ‘‘skin and rubbed 
amber” electrician. 

In conclusion I would suggest that the test in practical 
work be made compulsory, the test to be varied each year 
and to include work with woodworking tools. 


Yours sincerely, 
London, June 18, 1892. Essr. 





To THE EpiToR oF ENGINEERING. 

Srr,—Though in agreement generally with “A 
Student,” that these examinations need reform, I con- 
sider that his letter is very misleading. He mentions the 
number of subjects that a competitor may take, but he 
does not explain that very few are compulsory, and that 
practically no one ever enters for all of them. The real 

rievance here is that it pays better to do fairly well in a 
arge number of subjects than to be thoroughly proficient 
infewer. If a candidate was only allowed to choose six or 
eight subjects, this would go far to remedy this evil, 
without making the training too narrow. But even now, 
so keen is the competition, that to get a scholarship, much 
more than smattering in a great number of subjects is 
required, as any ‘‘ student” on is ~— may find by 
trial. The vicious habit of learning by rote is less ap- 

licable to scientific studies than to any other, and there- 
Kees less practised on such subjects. In this connection, 
I would suggest that more examinations should be held 
to test the judgment, all references being allowed, as this 
corresponds with the actual conditions of real life. 
Books we ‘‘have always with us” (except at examina- 
tions), but the power of making the best use of them is 
very uncommon. As to the examiners, these need not be 
practical engineers in many subjects—‘‘ Mathematics,” 
* Theoretical Mechanics” and ‘‘ Chemistry ” for instance, 
are all essential to the sound training of an engineer, and 
yet the men who have made these their special study may 
not be, and usually are not, practical engineers. But 
making due allowance for this, I think that most readers 
who are familiar with these examinations, will be of 
opinion that a change of examiners in a few of the sub- 
jects would be a reform, though, generally speaking, 
matters are very fair in this respect. It should be re- 
membered that every competitor must get a certificate of 
proficiency in practical work from his employer, a fact 
very often overlooked. 

Though in one part of this letter ‘‘ A Student” seems to 
consider success very easy, in another he thinks there is 
no chance of it without a long course of special study. 
As my personal experience may throw some light on this 
point perhaps I may be allowed to give it. I did a fair 
amount of evening study in the winter months during the 


out any intention whatever of competing for a Whitworth 
Scholarship at any time. This I decided to do in my 
fifth year, and devoted the evenings of that winter to 
special study, regarding the gaining of a scholarship as 
an inducement to systematic work, and not the object of 
it. I therefore deliberately chose to devote my time 
chiefly to a few subjects which were of most permanent 
value to me, though I knew very well that the same 
amount of work spread over more subjects would have 
paid far better, as far as the mere scholarship was con- 


high place on the list at 20 years of age, and did 
so by evening study alone, having worked regularly at 
the shops, summer and winter, on the six o’clock footing 
during my five years’ apprenticeship. For the informa- 
tion of a certain sort of readers, I may add that I ob- 
tained a First-Class Honours in ‘‘ Machine Construction 
and Drawing,” where the examiner is a ‘‘ practical en- 
gineer.” This was only a very few years since. 
Yours truly, 
A WHITWORTH SCHOLAR. 








NAVY BOILERS. 
To THE Eprror oF ENGINEERING. 

S1r,—With much interest I have read your able article 
about ‘‘The Failure of Navy Boilers” in ENGINEERING, 
May 20. Will you kindly allow me some remarks about 
that subject ? 

You say that the success of the two English torpedo 
boat builders has been founded on a proper apprecia- 
tion of the necessity of good boiler practice. The 
same can be said of the firm of Mr. Schichau, at Elbing. 
Mr. F. Schichau is, I believe, the only torpedo boat 
builder who constructs also locomotives; he had therefore 
a large experience of that boiler on railway service before 
he applied it on shipboard, and that may largely account 
for his great success. 

We have supplied during the last 10 years some 250 
locomotive boilers to torpedo boats, cruisers and river 
steamers, and may claim therefore to have gained some 
— also on shipboard with that kind of boiler. I 
un —- y can state thatno other boiler issoeminently 
useful on shipboard, and we never have been able to 
understand the agitation against it. Why shoulda boiler 
which is doing splendid work daily on land under most 
trying conditions, be unfit for working on shipboard, why 
should you trust to it implicitly as long as it is put on 
wheels and run about as a locomotive, and why should it 
become at once a dangerous, complicated and unfit 
structure when it is put on shipboard? All this is really 
incomprehensible.” Of course there are some differences 
between land and sea service, but they are not principal 
and can easily be arranged for. 

Can anybody show me that he is able within the same 
limits of space and weight to do the same thing, with an 
other system of boiler, water-tube or otherwise, what y 
am able to do with a good locomotive boiler (not only 
for a few hours on a trial but in practical working 
for at least a year’s time) then I shall begin to believe him, 
but as long as he cannot do so, I must claim the right not 
to mistrust my old friend, the locomotive boiler, who has 
done good service for us more than 10 years, and has with 
proper design, workmanship and care, never disappointed 
the belief put upon him, but very often far exceeded all 
expectations. 

Ask the officers and engineers who have commanded 
the many torpedo boats and cruisers, supplied by Mr. 
Schichau, and have worked with them during summer 
and winter time, during good and bad weather, have 
stayed out at sea for weeks and months, making thousands 
of miles, and have tried machinery and ships in a manner 
no other people can boast of. Ask them if they are 
satisfied with the locomotive boiler, and if they have con- 
fidence in its behaviour. They would laugh at the idea 
of supplying them with any other system, as they well 
know they could not do anything like that they have 
been accustomed to do with the locomotive boiler. 

The water-tube boiler may be a very good thing in 
itself, but on shipboard it is not the right thing in the 
right place. Would anybody recommend it for railway 
service? I should enjoy the view of a Belleville or Du 
Temple locomotive. 

The difficulty really lies not so much with the single 
locomotive boiler, but with the arrangement of working 
together several of these boilers; and here great mistakes 
have been committed by many people. 

There is no difficulty to construct one locomotive boiler 
to give ample steam for 1500 to 1800 indicated horse- 
power. We have done that many times ; all new German 
back pe boats have engines of 1500 indicated horse-power 
and only one boiler. The division boats and torpedo 
cruisers, of which we have built some 20, have only two 
locomotive boilers for about 3500 indicated horse- power. 
For an engine of 10,000 indicated horse-power I should 
use perhaps six boilers, and as the arrangement would be 
a simple repetition of the two-boiler arrangement, no 
trouble whatever should be expected. 

So much for the locomotive boiler. I, of course, do 
not recommend its adoption for every purpose. My 
principle is to put the biggest and most powerful boiler 
in the place available and to split up the whole boiler 
arrangement in as few as possible units. Of course to 
be able to do so, you must have at command (besides right 
design and calculation) a very first-class boiler shop 
arrangement, best material and reliable workmen, and 
all that is not got in one day. 

In your last issue you publish drawings of the surface 
condenser of the ‘‘ Ville de Douvres.” Is there not a 
curious analogy between that condenser and a double 
ended boiler with common combustion chamber? Both do 
not work properly under the condition imposed. There are 





first three or four years of my apprenticeship, but with- 
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cerned. But even with this preparation, I obtained a/| g 





ought to take, but are you quite sure it really does take 
that way? Iam much inclined to doubt it. Water and 
furnace gases sometimes take their own ways, quite other- 
wise than you expect them to do, and that very much 
accounts, I believe, for the trouble experienced with the 
double ended boiler with common combustion chamber. 
Very often now you hear the opinion expressed that 
more weight ought to be put into the engines and boilers, 
they would not break down then. As if any amount of 
cast-iron or steel put upon the wrong place will do any 
Remember those stationary engines of some time 
ago, with enormous flywheels, several tons of unnecessary 
cast-iron in the bedplate, guides, ete. Compare them 
with a really good modern stationary engine weighin 
about jth of it, and doing more and better work, an 
ask if it would not be shameful to go back to such 
models. Well, then let us at once shut off with all en- 
gineering progress and return quietly to some 301b. to45lb. 
of steam pressure. All will be all right then I presume, 
and any good country smith will be able to supply a 
modern marine engine. 
T am, Sir, yours truly, 
Elbing, June, 1892. ZA\ESR. 





ABSORPTION OF HEAT BY CYLINDER 

WALLS; THE LATE PETER W. WILLANS. 
To THE Epiror or ENGINEERING. 

Srr,—Replying to the letter of Captain Sankey, R.F., 
if the ratio of the diameter of the motor cylinder to 
length of stroke was an absolute and invariable one, 
then the expression, number of revolutions, would per- 
haps, for the meaning intended by Mr. Willans, be the 
most appropriate, but wouldn’t the number of strokes, in 
an interval of time, be a still better term than either of 
the expressions under discussion? There are a great 
number of thermo-dynamic motors without any rotative 
dynamic parts, and the expression suggested would cover 
both the rotative and non-rotative dynamic actions and 
include in its meaning the number of absorption, utilisa- 
tion, and rejection of thermic energy periods in a specific 
range of time. For my own part I should like to see 
established a standard symbol that would represent the 
ratic of area of side wall surface exposed, to the value of 
the thermic energy, provided in a given interval of time, 
covering per se the dynamic cycle of the motor. This 
ratio divided by the thermic energy dynamically 
absorbed, first, in internal, and secondly, in external 
and useful energy, would, I think, give interesting data. 
Yours cama, 


Liverpool, June 18, . H. THWAITE 





“A WARNING.” 
To THE Epitor or ENGINEERING. 

Srr,—Referring to the warning of Messrs. Collier 
Brothers, in your current impression, we beg to state that 
a man representing himself to be engineer to Messrs. 
Meux’s Brewery called upon us a few days ago and gave 
a verbal order for shafting and pulleys, stating that the 
official order would follow. Weneed hardly say that the 
fee he asked for was not forthcoming, and as this is 
apparently the same individual Messrs. Collier refer to, 
we think it as well that the fact should be widely known. 

Yours faithfully, 
GREEN AND BouLDINna. 
21, Featherstone-street, City-road, London, E.C., 
June 21, 1892. 





VARIABLE WATER POWER. 
To THE EpiTor or ENGINEERING. 
Srr,—May I ask your opinion as to the best method of 
utilising a variable water power? We are located upon 
a stream which has a fall of 5ft. of water when the tide 
is out, but when the tide is in there is very little power 
indeed. We would like to utilise this power for manu- 
facturing, and also for electric lighting. Have thought 
of turning it into electricity, but the difficulty hitherto 
has been the matter of storage. Some one has suggested 
putting in a turbine in connection with a pump elevating 
the water to a tank, and using it from the tank. This 
would also be pretty costly. 
Yours truly, 
June 16, 1892. S. M. B. 





GERMAN Coat Mintnc.—The extraction of the German 
Government coal mines in the Sarre district in April 
amounted to 496,216 tons. The deliveries of the month 
were 503,337 tons. 





MACccLESFIELD SewacGe Disposat.—The Town Council 
of Macclesfield have decided to engage Mr. W. H. 
Radford, C.E , of Nottingham, as their engineer to pre- 
pare the working drawings and carry out a scheme for 
intercepting sewers, and for the disposal of the sewage of 
Macclesfield. After making various inquiries, and visiting 
certain towns, the Council have decided to adopt irriga- 
tion in preference toa tank scheme. The population of 
the town is 40,000. 





Tue Licutine or Picture GALLertrs.—In our remarks 
on the lighting of a picture gallery at the Crystal Palace 
by Messrs. Frank Suter and Co., of 66, Berners-street, W., 
we referred to the necessity of running the incandescent 
lamps at full potential or somewhat exceeding it (see 
page 713 ante). Messrs. Suter write to us to say that 


their lamps are never above full potential and are some- 
times below it, and that the impression of increased 
brilliancy that they give is due to the use of their reflec- 
tors which concentrate the whole of the light in a useful 
direction, 
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NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has been quiet; the best quali- 
ties have made 12s, to 12s. 6d., and secondary de- 
scriptions 11s, to 11s. 6d. per ton. Household coal has 
shown little change; No. 3 Rhondda large has made 
12s. 6d. per ton. Patent fuel has been in moderate 
request: the best descriptions have been quoted at 11s. 6d. 

rton. Foundry coke has made 22s, to 22s. 6d., and 
urnace ditto 18s, 6d. to 19s, per ton. 


Mr. Crocker.—Mr. G. Crocker, who has been apenty 
appointed chief constructor at Devonport Dockyard, 
entered the service in 1860, at the age of 14. In 1874 he 
obtained the position of foreman in the yard at Ports- 
mouth, and after that his promotion was rapid. He was 
sent abroad, and returned to England in 1887. He was 
then offered the conductorship at Chatham Dockyard, and 
accepted the position. In 1889, on the passin of the 
Naval Defence Act, he was selected for special duties in 
the survey and inspection of vessels built by contract 
under the Act. 


The *‘ Edgar.”—One of the casemates of the Edgar’s 
guns, weighing 184 tons, and having 6 in. of steel armour, 
arrived at Devonport on Friday. The casemates are 
being constructed by Messrs. John Brown and Co., of 
Shefheld. A satisfactory trial was made on Friday of 
the Edgar’s injectors and capstan machinery. 


Bristol and Antwerp.—On Saturday the Mustan 
steamer left Bristol for Antwerp with a full cargo. 
line of steamers will run between the two ports every 
fortnight. 


Ebbw Vale Steel, Coal, and Iron Company, Limited.— 
The directors of this company report that ero i profits 
for the year ending March 31, 1892, amounted to 45,414/., 
against 106,504/. in the.preceding twelve months, but 
37,4321. was brought forward, which brings the total 
receipts up (exclusive of royalties on minerals from free- 
holds and copyholds, which are charged against the cost 
of production) to 82,847/. On the other side, the head 
office and legal expenses amounted to 8061/., interest on 
debentures and fully paid-up shares absorbed 16,266/., 
and a sum of 22,028/. was written off for depreciation of 
ne pene leaving 22,0281. to be carried forward ; the rents 
and royalties received by the company increased from 
41,0521. in 1890-1 to 43,146/. in 1891-2; and during the same 

riod the amount owing on mortgages, debentures, 
acc &c., has been reduced from $44,867/. to 292,3961. 
The expenditure on account of new works during the year 
is 54,5417. The whole outlay charged to capital account 
related to the Graig Fawn New Pits. During the past 
year a considerable sum was spent on improvements, 
which was charged against revenue. 


Barry Dock.—The exports of coal last week from Barry 
Dock amounted to 89,300 tons. Coke was also exported 
to the extent of 2023 tons. 


Steam Coal at Cardiff.—Messrs. Tregerthen, Dunn, and 
Co. had a sale on Wednesday at the Exchange, Bute 
Docks, Cardiff, of a quantity of colliery screened steam 
coal from the Ferndale, Nixon, Naval, and National Col- 
lieries. The coal was purchased by a Bristol firm at 
5s. 9d. per ton. 


The ‘‘ Rainbow.”—On Tuesday the furnaces of the 
Rainbow cruiser were subjected to the hammer test at 
Devonport. The test was attended with satisfactory 
results, no defect being reported. 


Bristol Wagon and Carriage Company, Limited.—The 
annual meeting of this company was held at Bristol on 
Monday, Sir J. Weston, M.P., in the chair. A dividend 
was declared for the year at the rate of 10 per cent. per 
annum, leaving 32637. 12s. 1d. to be carried forward. The 
net profits of 1891-2, including the balance brought into 
the year’s accounts from 1890-1, were 14,263/. 12s. 1d. 


The Electric Light at Sca.—Mesers. J. B. Saunders, of 
Cardiff, wili carry out the lighting by electricity of the 
new passenger steamer Lynton, Built by the Tyneside 
ym ergmeey | Company. The dynamo is to be coupled 
direct to a high-speed Robey engine. 

Gas and Water at Pontypool.—The Pontypool Gas and 
Water Company is about to increase its capital to the 
extent of 15,000/. This additional capital is required to 
provide for the construction of new works. 





MISCELLANEA. 

A BOILER explosion by which fourteen men were more 
or less seriously injured took place on board the French 
fast cruiser Dupuy de Lome on Monday evening last. 
The ship was running her trial trip at the time. 


The gross receipts of the 23 principal railways of the 
United Kingdom for the week ending June 12, amounted, 
on 16,349} miles, to 1,467,737/., and for the corresponding 
period of 1891, on 16,2649 miles, to 1,408,765/., an increase 
of 84% miles, or 0.5 per cent., and an increase of 58,9721., 
or 4 per cent. 


The report of the Indian Railway Department for the 
past year shows that 10,103 miles of broad gauge and 
717i miles of metre gauge were open for trafficon Decem- 
ber 31 last. The average return on the capital expendi- 
ture on the entire railway system of the country is 5? per 
cent. 


The new line of the London, Chatham, and Dover 
Company, between Nunhead and Shortlands, will be 
opened for traffic on the Ist prox. It is notified that a 
frequent service of trains will then be run between St. 
Paul's, Peckham Rye, Catford, and Bickley, and that 
the existing service between London and the Crystal 
Palace (high level) Greenwich, &c., will be entirely re- 
arranged and improved, 





Work is in progress on a 2000 horse-power water tg 
and electric transmission plant near ey , Mont. 
A timber flume 3} ft. by 4 ft. and 1000 ft. long has been 
built carrying 3000 miner’s inches of water. This flume 
empties into a 35,000-gallon tank for which a pipe 30-in. 
diameter and 1300 ft. long leads down a mountain side to 
the power house with a fall of 650 ft. The force of the 
water will be developed by 10 Pelton wheels connected 
direct to dynamos. 


Narrow gauge railways, that is 0.6 metre gauge, are 
used to a considerable extent in Sweden, where they are 
caagee A called Kosta railways, from the name of the 
place where they were first adopted, and they nd on 
the whole to give satisfaction. The longest railway of 
this kind, which is at present on the tapis, is the Wexi0. 
Klafvestrim railway, the length of which is 43 kilometres, 
and the concession of which has recently been granted. 
It is a private company which is going to build the rail- 
way, and there is not much likelihood of a State loan. 

At the New York Electric Club, Dr. W. Adams has 
explained a scheme for an electric ‘‘air” line between 
Chicago and St. Louis, a distance of 248 miles. The line 
would be divided into four sections, and the power would 
be supplied partly by steam and partly by water power. 
The estimated cost is 6,000,000 dols., and the idea is to 
have it ready for the or Exhibition next year. The 
line will be ype straight, and the cars are to be run 
at a speed of 100 miles an hour. Sixty per cent. of the 
right of way between the two cities has, it is said, already 
been acquired by the Syndicate promoting the scheme. 


In a recent lecture by Mr. C. F. Allen, M. Am. Soc. 
C.E., on a course of ‘‘ Instruction on Highway Engineer- 
ing,” the author remarks that very much sharper curves 
can be used on roads than on railways, a curve of 50 ft. 
radius being in general not more disadvantageous than 
one of 500 ft. on a ne Moreover, for a short time 
a horse can exert several times his normal power, and 
this may be taken inte consideration in fixing the maxi- 
mum grade. The roadway, he states, should be of ample 
width, but the wagon road proper may be narrow, as it 
can then be kept in proper order at a less expense, and 
increased in width later on if the traffic requires it. 


The Aker Engineering Works and Shipyard at Chris- 
tiania have now existed during fifty years. In the year 
1854 the works were removed to the Fjord with a view of 
adding shipbuilding ; the capital was increased, and the 
first steamer was taken in hand. This was not only the 
first steamer of the establishment, but also the first com- 
pletely built in Norway. A further extension of the 
capital took oe the following year. In 1871 it was 
decided to add a dry dock, which was completed in 1874 ; 
the same year a further increase of the capital took place. 
Altogether 137 steamers and a large number of steam 
engines have been built. Among the engines now in hand 
is the one intended for Dr. Trithiof Nansen’s vessel. 


Mr. Peter White, of Dublin, honorary secretary of the 
Trish Industries Association, of which Lady Aberdeen is 
president, has arrived in Chicago to perfect the arrange- 
ments for the Irish exhibit at the World’s Columbian 
Exposition. After a thorough inspection Mr. White 
selected a site 250 ft. by 150 ft., near the Women’s Build- 
ing, for the Irish exhibit. He says that the association 
of which he is secretary will reproduce an Irish cottage 
industry village. Fourteen one will be erected around 
a fac-simile of the ruins of megal Castle. In the 
cottages Irish lads and lasses ‘6x agt a for the purpose 
will pursue the industries in which they are engaged at 
home. There will be lacemaking, hand loom weaving, 
wood carving, &c. 


The colony of New South Wales is dissatisfied with the 
arrangements made for the exhibition of its mineral and 
other products ‘at the Columbian Exposition. A cable 
message has been received by the executive committee of 
the commission from Sir Saul Samuel, agent-general in 
London, intimating that he had been requested by Mr. 
Dibbs, the Premier, to protest against the proposal to 
separate the exhibits into sections at a distance from one 
another. It is declared on behalf of the Colonial Govern- 
ment that as the original: conditions have been ignored 
by the executive at Chicago, the colony will, unless 
arrangements are made by which the products can be ex- 
hibited in one court, withdraw from the Exhibition alto- 
gether, in spite of the 50,0007. voted. 


Sir Michael Hicks-Beach received a deputation on 
ae sep last, from the Parliamentary Committee of the 
Trade Union Congress and from the National Federation 
and Engineers’ Protection Association, who proposed 
legislation as to the competency of enginemen. It was 
urged that as the law already provided for the compe- 
tency of those in charge of engines and boilers at sea, 
similar requirements should be made as to those in charge 


of land engines. Sir M. Hicks-Beach, whilst admitting pa. 


there was much force in the recommendations of the de- 
putation, thought that the Bill es by them was 
too far-reaching, as it would include locomotive drivers, 
who were, he believed, thoroughly competent for their 
position, and there was, therefore, in their case no need for 
action. 


The fire protection of the Imperial Institute has been 
provided for by the installation of a powerful stationary 
steam fire engine by Messrs. Shand one, and Co., of 
Upper Ground-street, a ‘London, with quick- 
steaming boiler, which will be used in conjunction with a 


tank in one of the towers,! to supply the large number of 
hydrants fixed throughout the buildings. A new and 
improved method of running out the fire hose has also 
been adopted. The same firm have also supplied a power- 
ful steam fire engine to the Duke of Westminster, for the 
protection of Eaton Hall. This engine is designed for 
pumping through very long lines of hose, so that ponds 





and other source of water supply which are scattered over 
the estate may be made use of in case of fire. The hose 
is fitted with a new patented form of coupling which 
permits of lengths being joined up instantaneously. This 
engine was exhibited at the stand of the makers at the 
Royal Agricultural Society’s Show at Warwick. 


Professor D. E. Hughes, member of the Technical 
Society of the Pacific coast, has recently published in the 
Transactions of that Society an account of a form of tran- 
sition curve for railways, which can be comparativel 
easily laid out, and which he has called the “‘ Sickle.” 
This curve is such that its radius of curvature varies 
inversely as its length measured from its initial point. Its 
differential equation is simple, but as its integration in 
rectangular co-ordinates can only be made by the use of 
infinite series, the author has prepared tables which 
enable the co-ordinates of any point to be found as easily 
as those of a circular curve. All ‘‘sickles” are similar 
curves, andany one can be obtained from another bysimply 
varying the scale. For full particulars of this interesting 
curve we must refer our readers to the original paper 
which contains a mathematical development of the pecu- 
liarities of the “sickle,” and examples illustrating its 
application to practice. We may, however, note that a 
‘“sickle” can be made to pass through any three points, 
and also that some portion of any sickle is of the same 
curvature as any given portion of another sickle, and 
hence the curves can easily be compounded. 


In a | wooed read before the Chemical Society, Messrs. 
A. E. Barrow and Thomas Turner gave results of 
analyses of best bar and sheet iron and comnion bar and 
sheet iron. They attempted to estimate the slag by 
combustion in chlorine, a method already employed by 
one of them for cast iron (C. S. Trans., 45, 263), but they 
found that the iron was attacked by the chlorine, the 
action taking place quite sharply at a scarcely visible red 
heat. A considerable number of iron ores and slags 
were examined, and it was found that action takes place 
in the sense of the equation 3FeO = Fe30, + Fe, the 
iron being removed by volatilisation as ferric chloride. 
This action was unexpected, and so far as the authors are 
aware, has not been observed before ; Deville has, how- 
ever, shown that when ferrous oxide is heated in 
hydrogen chloride, it yields magnetic oxide of iron and 
ferrous chloride. They then dissolved the iron in a cold 
solution of sodium oo ge chloride. The authors con- 
clude that for practical purposes the weight of slag in 
best and common iron may be taken as identical, and 
that on reheating and rolling each loses about the same 
weight of slag. The additional loss noticed on reheating 
impure iron is due chiefly to the elimination of phos- 
phorus, probably in the form of ferrous phosphate. 


Mr. R. B. Stanton recently read a paper before the 
American Society of Civil Engineers on a proposed rail- 
way through the Grand Caiions of the Colorado. The 
survey for the proposed line was made in 1890, and the 
results showed that in spite of the inaccessibility of the 
caiion and its rugged grandeur a line could be con- 
structed along the river bank at a moderate price per 
mile, In general the walls of the cafion start from the 
water’s no vertically for a distance of 10 ft. to 50 ft., 
and then slope backwards at about 45 deg. for some 300 ft. 
to 1200 ft. Above these slopes rise benches and slopes 
of rock, which extend back to the level of the surround- 
ing plateau, the width of the chasm at the top varying 
from 6 to 13 miles. The surveys show that starting from 
the town of Grand Junction Colorado, it is possible to 
build a line down to the Gulf of California, in which the 
grade in general does not exceed 12 ft. per mile, and in 
the steepest portion, 20 miles in length, does not exceed 
20 ft. per mile. Such a line would, however, not be 
economical to build, but = adopting a maximum grade 
of 1 in 200 it is believed that:a comparatively cheap 
line could be constructed. Such a road would offer the 
most favourable freight route across the continent, as not 
only would its ruling grade be less than that of the other 
transcontinental lines, but the traffic would not be liable 
to interruption from the winter snows. 








Tue Socrety or Arts.—The Council have awarded 
the Society’s Silver Medal to the following readers of 
papers during the session 1891-2. At the ordinary meet- 
ings: To Professor Silvanus P. Thompson, F.R.S., for 
his paper on ‘‘ Measurement of Lenses.” To G. H. 
Robertson, F.C.S., for his paper on ‘‘Secondary Bat- 
teries.” To Captain F. E. Younghusband, for his paper 
on ‘The Pamirs.” To Professor Vivian B. Lewes, for 
his paper on ‘‘ Spontaneous Ignition of Coal, and its Pre- 
vention.” To bert S. McCormick, for his paper on 
‘“‘The Trade Relations of Great Britain and the United 
States.” To Captain W. de W. Abney, C.B., F.R.S., for 
his paper on ‘‘ Colour Blindness.” To F. E. Ives, for his 
r on ‘‘Composite Heliochromy.” In the Foreign 
and Colonial Section: To F. A. Pezet, for his paper on 
‘Peru: its Commerce and Resources.” To Sir Edward 
Braddon, K.C.M.G., for his paper on “Australia: its 
Progress and Resources.” In the Indian Section: To 
G. H. M. Batten, for his paper on “The Opium Ques- 
tion.” To Dr. J, Augustus Voelcker, for his paper on 
“The Agricultural Needs of India.” To Jervoise Athel- 
stane Baines, I.C.S., for his paper on ‘‘The Administra- 
tion of the Imperial Census of 1891 in India.” In the 
Applied Art Section: To William Morris, M.A., for his 

aper on ‘The Woodcuts of Gothic Books.” To C. Purdon 

arke, C.I.E., for his paper on ‘‘ English Brocades and 
Figured Silks.” 'To William de Morgan, for his paper on 
“Lustre Ware.” Thanks were voted to Mr. James 
Dredge, for his paper on ‘‘ The Columbian Exposition at 
Chicago, 1893,” Mr. Dredge being a member of Council, 
and, therefore, under the usual practice of the Council in 
such cases, not eligible for the award of a medal, 
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HORIZONTAL ENGINE WITH POSITIVE CORLISS VALVE GEAR. 


CONSTRUCTED BY MESSRS. COLE, MARCHENT, AND MORLEY, ENGINEERS, BRADFORD. 
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THE drawings reproduced above illustrate a ty 
of engine constructed by Messrs, Cole, Marchent, 
and Morley, Prospect Foundry, Bradford, a principal 
feature of which is the positive Corliss valve gear 
which has been patented by Mr. Morley, and in addi- 
tion to the elevation and plan of the engine, we give 
on a larger scale illustrations showing the governors 
and connections for the valves. The engine has a 
cylinder 18 in. in diameter by 36 in. stroke, and runs 
at 92 revolutions per minute. The crankshaft has 
journals 64 in. in diameter by 12 in. long and a 
crankpin 4 in. in diameter by 5in. long. The air 
pump is double-acting, 53 in, in diameter, placed behind 
the cylinder as shown, and coupled to the piston-rod. 
Journal brasses are made in four parts adjustable with 
wrought-iron wedges drawn up through a heavy cap 
and so arranged that by ae shaft about 3 in. 
the bottom brass can easily withdrawn. The 
principal feature of the engine is, as we have stated, the 


| application of Morley’s patent positive Corliss gear, 
| which is capable, if a of admitting steam the 
ew 


whole length of the strok en the governor is in its 
lowest position or shutting steam off altogether when 
the governor is at its topmost position. There is 
only one admission port to the cylinder, which is made 
so short as to reduce the clearance to the smallest 
possible amount ; in the engine in question, to 4 per 
cent. in the port and 14 per cent. between the piston 
and covers, This percentage would, however, be 
reduced in larger cylinders. This small clearance 
admits of easily forming the necessary compression 
for high speeds without materially lessening the power 
of the engine which is found necessary where large 
clearance spaces compel the early closing of the ex- 
haust ports. The gear is simple in its action, and is 
driven directly 7 the engine without the intervention 
of any springs, clip or dash-pots, which usually canse 
trouble. Being positive the speed at which the gear 
can be worked is entirely arranged by the speed at 
which the engine can be run, and which, where springs 
are used, cannot exceed 100 to 110 revolutions per 
minute. 

The arrangement works as follows: At either end of 
the cylinder two Corliss valves are placed, the larger 
or main valves being nearer the cylinder ends. These 
main valves are driven by a fixed eccentric arranged 
so as to admit and exhaust the steam at a fixed posi- 
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tion ; each valve is separately adjustable and can easily 
be varied whilst the engine is in motion. The two 
inner or expansion valves are coupled together by an 
outside connecting-rod and worked directly from the 
cam motion shown. These valves have been found by 
experience to give the best results with a small travel 
not more than | in., aud at a full boiler pressure can 
easily be moved by the hand. The cam motion above 
referred to may be arranged to move the valve at any 
desired speed, but are usually arranged to come slowly 
in contact with the friction bowls, then to sharply push 
over the valve until closed, then to pullslowly up, an 
by careful design withoutany knock. These bowls are 
separately adjustable in slots so as to be able to allow 
for the angularity of the connecting-rod. The cam 
motion, which has been made by the firm for many 
years, is driven directly and made to revolve at the 
same speed as the engine shaft. Theangular advance 
of the cam is varied by a nut sliding in a helical groove 
in the cam sleeve and coupled directly to the governor. 
This is so arranged that when the governor rises the 
cam is moved forward, suppressing the steam earlier, 
and when it falls the cam is retarded, causing the sup- 
pression of steam to be later. Appended are indicator 
diagrams taken from the engine at different loads. 








THE COLUMBIAN EXPOSITION. 

WE are now within a few months of the date when 
the great inaugural ceremony of opening the World’s 
Columbian Exposition will be held. As every one 
knows, the Exhibition, as an Exhibition, will not be 
opened till the beginning of May, 1893, but it was 
stipulated from the outset, that the four-hundredth 
anniversary of the discovery of America by Columbus 
should be duly honoured by a festival of previous 
unsurpassed dimensions in Chicago. This ceremony 
falls early in October next, and its chief feature 
will be the solemn opening of the Exposition by the 
President of the Republic. Of course the buildings 
will not be complete, that would be impossible, 
therefore the celebration is a purely formal one, and 
after it is over, the grounds will be again taken pos- 
session of by the army of workers who will have to 
labour day and night, to make the buildings ready for 
theexhibits by April next, But though the buildings will 
not be complete by October, the progress that is being 
made with them is nothing short of marvellous. Last 
September the foundation of the great Administration 
Building had been scarcely commenced. Yet at the 
end of last May the appearance it presented is shown 
by the engraving on page 774, which has been prepared 
from a photograph taken by Mr. C. D. Arnold, the 
official photographer of the Exposition. Nor has labour 
been by any means concentrated on this building ; 
all the other vast and numerous structures composing 
the Exhibition, are being pushed forward with the 
same energy, and are, most of them, in an equal or 
more advanced stage of completion, The erection of 
the trusses of the great roof of the Manufactures’ 
Building is advancing, and all the steelwork is on the 
ground. Our two-page engraving this week indicates 
the method of erecting the large trusses ; the system 
has been already referred to in ENGINEERING, and 
will be described in detail at a later date. As the 
chief ceremony of the inaugural function will be held 
in this building, special efforts are being made to 
complete it by the beginning of October ; and no fears 
are entertained that it will not be ready. The highest 
praise is due to Mr. Burnham, the engineer of the 
Exhibition, for the incessant energy he is displaying. 








INDUSTRIAL NOTES. 

The Memorandum of the Correspondent to the Board 
of Trade states that the condition of the labour market 
was much disturbed during the past month, the total 
number of strikes recorded being 93 as against 65 in 
the previous month. There was an almost total absence 
of strikes in the engineering and iron and steel trades, 
only four being recorded as having taken place. There 
were, however, 29 strikes in the building trade, though 
the threatened strike in London was averted. The 
building trades are unusually busy all over the country 
and the men have consequently been seeking increased 
wages and a reduction in the hours of labour. In 
most cases these strikes have been successful, if not 
wholly, in all cases partially, as concessions have been 
made by the employers and accepted by the men. In 
some other branches of industry also strikes havebeen 
averted by timely concessions. In the coal mining 
industries 12 strikes are recorded, enda similar number 
in the clothing trades, while in the textile industries 
15 strikes took place. In some cases the number of 
men affected was large, for no fewer than 20,000 men 
were concerned in some 20 disputes.. The potters’ 
strike was an important one, but it was of short 
duration. Of the 22 trade unions furnishing returns, 
15,391, out of a total membership of 260,765, were out 
of work, the proportion being 5.9 per cent. of the total, 
as against 5.4 per cent, in the previous month. At 
the same time last year the proportion was only 2.9 
per cent. Only three trades represent the state of 





trade to be bad, six as good, and thirteen as moderate. 
The settlement of some of the great strikes has reacted 
favourably on the other trades affected. 





The monthly report of the Boiler Makers and Iron 
Shipbuilders’ Society says: ‘‘ The long and disastrous 
struggle which had been going on in Durham with the 
coal miners and their employers for twelve weeks 
ended in the men accepting a reduction of 10 per cent. 
in their wages. The Northumberland miners accepted 
a reduction of 5 per cent. some months ago, and no 


d| doubt the same terms could have been got at Durham 


if the men had consented to accept a reduction, and 
thus the stoppage would have been spared and they 
would have been gainers to that extent in the wages 
they have now lost. The men lost on every hand ; the 
suffering caused by the strike has been terrible.” 
This is very plain speaking on the part of one trade 
union to another. The reason is not far to seek. The 
scarcity and dearness of fuel and pig iron, and the 
impossibility of obtaining coke, have thrown most of 
the rolling mills in the district into idleness, and ship- 
builders have not been able to get supplies of plates. 
Some yards have been closed altogether, in other 
instances the employers have had to suspend many of 
their hands. Shipbuilding prospects are described as 
“not bright,” and those in work are urged to keep 
their situations, The total number on the funds was 
4832, as against 4341 last month. Of the total 1277 
were in receipt of sick benefit or superannuation, the 
others were on the funds through being out of work. 
The cost to the union was about 1077/. per week, an 
increase of over 1001. per week. Some of the men 
appear to draw from the funds when they have worked 
a couple of days, and earned wages nearly equal to a 
full week by time, therefore the rule is to be enforced 
that no man is to draw donation for any week durin 
which he has earned 20s. The members are cautione 
against striking without the previous consent of the 
executive, or of the district delegate, otherwise they 
are to be punished. 





Throughout the Lancashire districts the engineering 
and cognate trades are much quieter than they were 
before the Whitsun holidays. Nor is it likely that any 
spurt in activity will take place until the hubbub of 
the general election is over. Politics for the moment 
tinge the conversation of the counting-house, the ex- 
change, and speculative circles, as well as the factory 
and workshop, and it is next to impossible for any ex- 
tensive plans to be formulated industrially until the 
electoral contests are over. Very few orders of any 
importance seem to be in the market for any branch of 
the engineering industries. The millwrights and the 
wheelwrights are quieter since the holidays terminated, 
and there are no signs of increased activity in connec- 
tion with machinery for the textile trades. Some of 
the Bolton firms are fairly busy with orders for 
abroad, but the textile hands rather regard this activity 
with dismay, inasmuch as it indicates increased pro- 
duction in foreign countries, and consequently keener 
competition at home. There is, it is said, pretty 
severe competition for the Vulcan order for ring machi- 
nery at Bury among the smaller firms. There is an 
increased demand for machinery for the South'American 
markets, but competing firms are very cautious in their 
quotations in consequence of the unsettled condition of 
some of the South American States and the fluctuations 
in exchange. In the Liverpool and Bikenhead districts 
the shipyards and boiler shops are not so busy, and 
men are cautioned not to expect to find employment in 
the Mersey district at present. Boiler work has, how- 
ever, been fairly busy for renewals, but repairs have 
not been so brisk. There are no disputes of any con- 
sequence in connection with the engineering and 
cognate industries in any part of Lancashire. 





In the Sheffield and Rotherham district business 
generally is reported to be quiet. The iron trade is 
sluggish, owing to the recent trade disturbances 
caused by labour disputes in the coal trades, and the 
scarcity and high price of fuel. Hematite iron of the 
best is scarce, and high in iets but the common sorts 
of iron are comparatively cheap. Some consumers are 
taking advantage of this cheapness for the manufac- 
ture of pillars, girders, &c., but the prices quoted for 
the manufactured article are fairly good. Some of 
the local industries are fairly busy, such as edge tool- 
makers, and the manufacturers of machine knives, 
reapers, and other agricultural implements. The 
cutlery and plated trades are reported to be in an un- 
satisfactory condition, not so much on account of lack 
of orders as of unremunerative prices. This is espe- 
cially so in the eastern markets, and in the Austrian 
markets. From South America the news is more re- 
assuring, the advices received being encouraging. It 
is thought that there will be a considerable revival of 
trade with the South American States as soon as 
matters settle down in this region. There is an 
absence of pressing activity in the lighter local 
industries, but in railway material, and some of the 
heavier trades, work is generally fairly brisk. As 





regards labour disputes, Sheffield and the district are 
generally free from serious disputes, and there seems 
to be a disposition to avoid them, on both sides. 
Prices generally, as regards iron, steel, and fuel remain 
firm, and as to coal it is thought that the present 

vices will be maintained throughout the summer. 

his fact throws a curious side light upon the condi- 
tion of trade. It shows that there is an unabated 
demand for fuel; this demand must be for manufac- 
turing purposes, consequently the various manufactur- 
ing establishments are and expect to be fairly busy. 
This will also explain why it is that there are no 
serious signs of reductions in wages in the Sheffield 
trades at the present time. 


In the Cleveland district there are signs of renewed 
activity on every hand. The furnaces are slowly re- 
starting, and the men who have had to brave privation, 
through no fault of their own, are gradually finding 
employment. Some time must elapse before the fur- 
naces and other works can be in full working order, 
but gleams of hope brighten up the faces of those who 
recently had almost lost all hope of being able to tide 
over the difficulty. Only a few out of the 80 furnaces 
which were damped down have as yet been blown in, 
but it is expected that a large proportion will be at 
work in about a fortnight. There 1s very little iron 
in the district, as most of the stocks are exhausted, 
and the warrant stores are still decreasing, last week 
by nearly 7000 tons. On the other hand, shipments 
declined by nearly 3000 tons in the month. There is 
great scarcity of forge iron and hematite, but sup- 
plies of these, and of basic, are expected to be pro- 
duced shortly. Some of the works have restarted, 
but the supply of material is so scanty that little has 
been done as yet beyond preparing fora start. It is 
stated that some of the ironstone mines are not to re- 
start work for awhile, which is a sad blow to the 
ironstone miners. The want and suffering in the dis- 
trict is not yet over, and the worst of it is that con- 
tributions have nearly ceased to flow in, although the 
difficulties are not yet over. The Northumberland 
miners have, however, voted 1000/. to the ironstone 
miners. The men in the district say that while the 
gigantic concerns have done little or nothing for the 
starving families of the workmen, the smaller firms 
have behaved nobly in affording some relief to the 
existing distress. Fortunately there is very little 
fear of trade disputes in the iron and steel branches, 
as the rates of wages are governed by a sliding scale, 
and the higher prices recently realised will rather help 
to increase than lessen the wages. It is feared, how- 
ever, that prices will have a downward tendency as 
soon as the furnaces are well at work ; this, however, 
is pure speculation. 





There is a decided slackening off in the shipbuild- 
ing trades generally. There is scarcely a district in 
which there is not a quieting down and a discharge of 
hands. On the Clyde some new orders have come in 
at the right nick of time to fill up the gaps left by 
recent launches. But at all the Scotch ports work has 
been fairly busy up to the end of May, and now there 
is a chance of continuance for some time to come. 

In the Hull district there is a great falling-off in 
trade, and many men are out of employment. The 
shipyards and the boiler shops are in pretty much the 
same condition ; discharge of hands, or suspensions 
for a period, by most of the firms. There is neither 
new work nor repairs coming forward. 

In the London district the shipyards and boiler 
shops are very quiet, and hands are discharged at 
most of them, It is even worse in the engineering 
branches, for out of 36 branches of the Engineers’ 
Society 31 return the state of trade as ‘‘ bad,” and 
the other five as ‘‘ moderate” only. 


The steel trade in South Yorkshire is described as 
being active, with good prospects of regular work for 
some time tocome. It is reported that at large steel 
works a new hammer is to be laid down, and a new 
rolling mill to be started to roll down Bessemer ingots 
of 124 in. square. The iron trade is dull, but the 
prospects are brighter. 

In the North Staffordshire district the iron trade 
was quiet last week. Many of the works only re- 
started on Tuesday in last week, after the Whitsun 
holidays. But at most of the works the prospects are 
good, and the wages are unaltered. At Bilston there 
was a strike over the extra for tonnage of 6d. per ton 
for ‘‘ doubling,” and against the use of slack without 
the extra. The agent of the men tried to settle the 
dispute, but the employers would not see him, as ‘‘ no 
good could come of the interview.” 





Perhaps the most important interview ever held by 
working men was that held by the London Trades 
Council with Mr. Gladstone last week. It was not an 
ordinary deputation with a minister of the Crown, or 
an ex-minister, it was in reality a conference between 
a tolerably large deputation and one man, the member 
for Midlothian. The several speakers endeavoured to 
extract from Mr. Gladstone either a promise favour- 
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able to an eight-hour day by Act of Parliament, or 
some strong expression of sympathy by means of which 
they might extort promises from other men, candidates 
in the several constituencies. The deputation utterly 
failed in their object. Mr. Gladstone himself went 
back from his pronouncement in the Memorial Hall a 
short time previously. The eight-hour advocates have 
gained nothing by the interview, except perhaps some 
experience as to the many strong objections to a uni- 
versal eight-hour law. Although professedly seeking 
information, from men —— to know, Mr. Glad- 
stone showed that he had been able to look at the 
question from the standpoint of a practical statesman, 
as such a law would affect not merely the million and 
a half of trade unionists, but eleven millions of work- 
people all over the country. Some of the members of 
the deputation were prepared to use coercion to 
compel persons not to work more than eight hours in 
any one day, and that too by a minority of those 
working at the trade. Mr. Gladstone went in for the 
liberty of labour, the freedom of the worker to make 
the best bargain for himself, or herself, in the struggle 
for existence. The legal eight-hours advocates find 
no support from the responsible leaders on either side, 
and the followers of the party leaders will find that 
they are interposing stupendous difficulties in the way 
of party government by playing fast and loose with a 
question which affects the welfare and prosperity of 
the whole country. 





The strike of bargemen on the Medway was main- 
tained with unabated vigour during the whole of the 
past week. The men are resisting a threatened reduc- 
tion of 124 per cent in the freightage, and they have 
secured the co-operation of certain other trades in 
blocking all barges worked by non-union men. The 
result of this policy has been to create enormous diffi- 
culties in many riverside industries, and others depen- 
dent upon barge cargoes. The timber, cement, and 
brick and tile trades have suffered considerably with 
the result that a rather fierce feeling has been engen- 
dered against the men among those in no way con- 
cerned in the struggle, except as sufferers by the strike. 
The men have, however, expressed their willingness to 
submit the whole case to arbitration under the auspices 
of the Conciliation Board of the London Chamber of 
Commerce. Here is a chance of some excellent work 
being done by a board which has hitherto done but 
little. This, of course, is not the fault of the board— 
that is willing enough. 

The 300 or 400 men who went out on strike at the 
Regent’s Canal against the employment of one man 
nearly a month ago, decided to return to work at the 
end of last week. But they found that most of their 
places were already filled, and consequently the strike 
hands could only be taken on as vacancies occur. This 
strike also caused immense inconvenience to persons 
requiring material along the banks of the canal, as 
the barges could only be unloaded with great difficulty, 
and all over a pettifogging dispute about the employ- 
ment of one man. 





The Durham miners have succumbed to the in- 
fluences of the National Miners’ Federation. Ata 
special meeting of the representatives of the several 
districts, held in the Miners’ Hall, Durham, it was re- 
solved by 240 votes to 204 to cast in their lot with the 
federation. The agents of the federation had for a 
long time been actively engaged in advocating such a 
course, and the large contributions recently sent to 
Durham to help the men in their struggle were baits 
to catch votes. Not, of course, that help would have 
been denied in any case, but it was felt that generous 
assistance would prepare the way for a favourable 
ballot when it came to a test. The officials of the 
Durham Miners’ Association have from the first been 
opposed to federation, but the vote has gone against 
‘han. The result of the vote was received with loud 
cheers, as a great victory. It remains to be seen what 
the effect of the division will be. Ifthe Durham men 
had been in the federation there would have been, 
presumably, a general strike of miners, If, therefore, 
the coalowners determine upon a reduction in the 
federated districts, the Durham miners may have 
again to strike in order to resist a reduction to which 
they have themselves assented. The situation is a 
curious one, and may have some peculiar developments, 
The men are being set to work at most of the pits, 
but at a few there has been some difficulty about the 
reinstatement of the men who left their work. How- 
ever, these difficulties have been gradually cleared out 
of the way. A large number of men were still unem- 
ployed up to the beginning of this week, and some 
generous contributions have been sent for the relief of 
the families. The Northumberland miners sent 5800/. 
and the Yorkshire miners 1000/. to help the men to 
tide over the difficulty. The men themselves have 
shown a generous consideration for each other ; those 
who were ‘‘lucky enough ” to win in the “lots” cast, 
agreed to share with those who did not win in the 
ballot. 


The South Yorkshire Miners’ Association find that 


they are placed in a difficulty over the play-day; the 
men will not be bound by the decision of the federation. 
It appears that at some collieries they worked on the 
Saturday previous to the Whitsun holidays, and at 
some pits they have worked on the play-day all along. 
The council have therefore passed a resolution con- 
demning the practice, and urging the men to discon- 
tinue it until the federation resolution is rescinded. The 
council decided to pay to the Durham miners 10001, 
and to continue the levy until the completion of eleven 
weeks, so that further sums will be sent to help the 
Durham miners. 


Sir William Harcourt, M.P., and Mr. Thomas Burt, 
M.P., have both written letters to the South Wales 
miners commending them for having voted against the 
proposal for an international strike for the eight hours, 
as advocated by the Miners’ Federation. 

There seems to be some trouble brewing in South 
Wales over the sliding scale, Ata large conference 
the question of abiding by, or rescinding the resolution 
as to the sliding scale, it was resolved by 69 votes to 
11 that a ballot be taken at all the collieries as to 
whether notices shall be given on July 1 to terminate 
the scale. If the vote is carried to terminate the 
scale the best move will be to join the federation. 





In the Lancashire coal districts some disputes exist, 
one over the ‘‘ boycotting” of eighty miners to cease 
work during the stop-week. Atseveral pits belonging 
to a large firm there are disputes over an alleged 
attempt to reduce wages. In Nottingnamshire the 
miners have a dispute over 21] or 20 cuts to the ton. 
In the Forest of Dean the question of a reduction 
remains in aheyance, whilst in the quarrying industry 
there is a great spurt of orders, and consequently a 
great demand for labour. In the face of this fact it is 
hardly probable that a reduction will be forced just 
now. 





NOTES ON THE CARBURETTING OF 
GASES.* 
By Vivian B. Lewes, F.I.C., F.C.S. 

I HAVE on several previous occasions given my experi- 
mental results and views on the subject of the enrichment 
of coal gas by carburetting materials other than cannel ; 
and the widespread interest which is now being taken in 
the subject, encourages me to believe that some further 
notes on the subject may not be unwelcome. 

From the gas manager’s point of view, the great end 


and aim is to enrich a 15 to 16 candle coal gas from 17 to} _ 


22 candle value. But in the experiments I have made, I 
have gone beyond this, and have tried how far it is pos- 
sible, within the limits of price necessary to compete with 
coal gas, to endow non-luminous gases with the illuminat- 
ing power required to make them available for either en- 
richment, or for consumption by themselves. 

It is manifestly useless to discuss the use of such sub- 
stances for enrichment as could not be obtained in suf- 
ficient quantity to render them available at a cheap rate, 
in the event of experience teaching us that good results 
could be obtained from them ; as the increased demand 
consequent on the opening up of a large market for them, 
would at once send up the price to a figure which would 
render their use impossible. This consideration, I fear, 
limits our carburetting materials to Russian and American 

troleum ; and the cost of carriage points clearly to the 
‘ormer as being the chief factor in our calculations. In 
a series of experiments, the results of which I gave a 
short time ago, [ found that the Russian crude and “‘dis- 
tillate” oils gave the best results as far as the manufac- 
ture of an ene gas was concerned ; and that the 
Scotch intermediate oils were nearly as good, and did not 
give as much trouble from deposition of carbon, But 
unfortunately, the native product could not be obtained 
in sufficient quantity to meet any very large demands ; 
and the present condition of the Scotch oil industry 
does not encourage much hope of an increase in this 
direction. 

The enrichment of a poor coal gas, or the rendering of 
a non-luminous gas capable of giving light during its com- 
bustion, may be brought about either by charging it with 
the vapours of highly volatile hydro-carbons, or by admix- 
ture with rich oil gas made by decomposing oil by means 
of heat into a mixture of permanent gases rich in hydro- 
carbons; and it is with certain points in these two 
methods that I wish to deal in this paper. 

Taking first the case of enrichment of a poor gas by 
means of a rich oil gas, the question which occurs at the 
outset is how much of the enriching gas must be added in 
order to raise the illuminating value to the desired point. 
The general idea which ge is that the illuminating 
value of the mixture will be directly proportiona] to the 
quantity and quality of the enriching gas added and the 
value of the gas enriched. But this by no means follows 
as the composition of the gas employed to dilute the oi 

as exercises a very distinct influence upon the illuminat- 
ing value obtained. 

na paper read last month before the Incorporated 
Institution of Gas Engineers, by Mr. A Browne, he 
gives a formula for calculating the percentage of rich gas 
which must be added to a poor sample of coal gas in order 
to raise it to the desired value, and a second formula for 
finding the volume of enricher to be added for 1000 cubic 
feet of the coal gas. These formule he verified by making 
mixtures of gas and oil gas; and on testing the re- 








* Paper read before the Incorporated Gas Institute. 





sultant illuminating values, he found that they were 
“very fairly in agreement with theory.” 

Coal gas is a mixture of many and vapours ; and 
if the constituents of the coal gas be taken separately and 
be enriched with oil gas, or with a rich hydro-carbon gas 
of definite composition—such as ethylene—it will be 
found that some of the constituents require a far higher 
percentage of enricher for a given rise in value than 
others. Taking the illuminating gas supplied by the 
South Metropolitan Company (which I presume was used 
in Mr. Browne’s experiments), an analysis made last 
month gave as its composition : 


South Metropolitan Gas—May 16, 1892. 


Hydrogen ss ea He sae 52.22 

Unsaturated hydro-carbons-—ethylene, 
benzene, &e. eas as ate ea AT 

Saturated hydro-carbons — methane, 
ethane, &c. phd : aa a 76 
Carbon monoxide ... Pa fi aes 6.23 
»» dioxide sed as ns ae 0.60 
Nitrogen... is ies ae eas 3.23 
Oxygen Nas ae aes an wi 0.49 
100.00 


Of these constituents, the unsaturated and saturated 
hydro-carbons alone are of value as giving illuminating 

wer; the other gases being merely diluents. The 

ydrogen and carbon monoxide, however, being com- 

bustible, have a definite part to play in the flame, 
whilst the non-combustible diluents, carbon dioxide, 
nitrogen, and oxygen are the gas manager's worst foes, 
and simply reduce the illuminating value of the gas. 

In the following experiments I have first tried the 
effect of enrichment by known pec of oil gas 
upon the original coal gas, and then upon the combustible 
diluents separately. The oil gas for this purpose was 
made by decomposing Russian distillate oil at 1600 deg. 
Fahr. in a Patterson oil-gas plant, collecting the gas in a 
400 cubic feet holder, and running the right proportions 
into experimental holders into which the diluting gas was 
afterwards passed, and the mixture allowed to stand all 
night to insure thorough mixing. In testing the various 
mixtures the gas was burnt at the burner which suited it 


_| best; and the rate of flow was regulated to give the most 


perfect obtainable flame, and the consumption of gas cal- 
culated to 5 cubic feet per hour. The whole of each mix- 
ture was burnt; tests being taken every half-hour, so as 
to insure the detection of imperfect mixing—the mean of 
the tests being taken as representing the illuminating 
value of the gas. All tests were taken on an Evans-Sugg 
photometer with the usual precautions and corrections. 

Taking first the coal gas, and enriching it with oil gas, 
the following results were obtained : 
Illuminating power of the original coal gas ae candles, 

i 48. 


” ” ol gas ee e s 


Illuminating Power of the 











Percentage Percentage | Mixture, 
of Coal Gas. of Oil Gas. x 
Found. Calculated. 

95 5 16.2 1520 , 
90 10 | 17.5 16.97 
75 26 23.2 22.29 
50 50 82.3 81.16 
26 | 75 44.5 } 40.02 








The coal gas used was rendered poor in illuminating 
value by standing for some time; and the results clearly 
show that a considerably higher result is obtained than 
would be expected from calculation. 

Having determined the result of diluting the rich oil 
gas with coal gas, the next step was to find out how the 
chief diluents acted towards the enricher. Hydrogen, 
being the most abundant constituent of the coal gas, was 
tested first, tne same methods of testing being observed 
as in the case o1 the coal gas. The hydrogen used con- 
tained 99.6 per cent of the gas ; and, as before, theoil gas 
was first put intoghe test holders and the hydrogen then 
added, the same preca tions being taken to insure mixing 
as before : 

ial. 
Iiluminating value of the original oil gas.. 49.6 candles. 


| Illuminating Value of the 
Percentage Percentage Mixture, 
of Hydrogen. | of Oil Gas. 


Calculated. 








| | Found, 
83.3 66.6 84,2 83.0 
60.0 | 50.0 26.5 24.8 
66.6 33.3 18.2 | 16.6 
Set II. 


Illuminating value of the original oil gas.. 42.8 candles. 


| 


Illuminating Value of the 
Mixture, 





Percentage | Percentage of 
of Hydrogen. | Oil Gas. 





| Found. Calculated. 
25.0 76.0 82.8 82.1 
50.0 50.0 23.9 21.4 
60.0 40.0 21.0 17.1 
66.6 83.3 12.4 14.2 
71.4 28.5 9.0 12.2 





These experiments show that, with ny pas, the 
illuminating value of the mixture is higher than one 
would expect from calculation for candle powers higher 
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than 18; but that when diluted below that value, the ex- 
cessive dilution causes a loss of illuminating power, and 
so necessitates a larger addition of the enriching gas than 
that calculated. 

Some years ago Dr. Percy Frankland read a paper 
before the Chemical Society upon the effect of diluents 
upon ethylene ; and his figures reveal the same fact : 


Illuminating value of the ethylene 68.5 candles. 


| | 

Percentage of | Percentage of | 
Hydrogen. | 
| 

| 

| 

| 


Illuminating Value of the 
Mixture. 


Ethylene. 


Found. Calculated. 


54.58 
49.37 
39.21 
30 85 
22.84 

6.73 


| 

77.55 | 
6839 | y 
6368 =| 43 | 
| 

| 








35.47 
73.92 


26.08 
13.37 86.63 


The next combustible diluent experimented with was 
carbon monoxide, which has an interest for us as being 
not only the cheapest combustible gas, but also the most 
poisonous ; the numerous accidents which have arisen 
from the use of water gas being due to its presence. 


54.7 candles, 


Illuminating value of the original oil gas 





Tiluminating Value of the 


Percentage Mixture. 


of Carbon 
Monoxide. 


| Percentage of 
| Oil Gas, 


Calculated. 


Found, 





90 | 10 
75 | 25 


| unreadable. 
8.94 
50 50 | 
} 


21.50 
38.40 


25 75 





These experiments show that even when only a small per- 
centage of carbon monoxide is used, it has a tendency 
to reduce the illuminating value of the mixture ; whilst in 
order tomake a 17 or 18 candle-power gas with carbon 
monoxide as the basis, a very large excess of hydro-carbon 
gas would have to be used. 

Tn Frankland’s experiments with ethylene and carbon 
monoxide the results obtained were : 


Iiluminating value of the original ethylene 68.5 candles. 


Illuminating Value of the 
Percentage of | percentage of Mixture. 
Carbonic Ethylene. 


Monoxide. 
Calculated. 





18,35 
32.25 
53.70 
62.06 
71.27 
76.11 
80.00 


81.65 | 55.93 
67.75 

46.30 | 
37.04 

98.73 | 
23.89 | 
20.00 | 


15.86 
13.70 


Showing an even greater loss of illuminating value in the 
more diluted mixtures. 

Having seen that admixture with hydrogen gives higher 
results than would be expected, whilst the carbon mon- 
oxide seriously detracts from the illuminating value, it 
might be expected that with water gas—a mixture of the 
two, theoretically in nearly equal proportions—the one 
would neutralise the other, and that the results obtained 
would be nearly proportional to the amount of oil gas 
used. Experiment, however, shows this not to be the 
case ; the loss in illuminating value being as great as with 
the carbon monoxide alone. 


Illuminating value of the original oil gas.. 54.7 candles. 





Illuminating Value of the 
Percentage Mixture, 


of Oil Gas. 


Percentage 
of Water Gas, 


Calculated. 


Found. | 
| 5.4 
| 


unreadable 
11.9 





10 
25 
50 
75 | 


13.6 
27.3 
41.0 


21.6 
35.6 


These experiments not only show the fallacy of supposing 
that it is possible to calculate the amount of enriching gas 
which it is necessary to add in order to attain a given 
illuminating value without first taking into consideration 
the compositic:: of the gas to be enriched, but also give 
interesting information on the important subject of the 
carburetting of non-luminous awe 

In a paper read before the Incorporated Institution of 
Gas Engineers last month, I showec by experiments that 
it was impossible to obtain the same illuminating value 
from oil “cracked ” by itself, as could be got by decom- 

ing it in an atmosphere of an inert gas such as hy- 
ome or water gas; and these further experiments 
show the great superiority of hydrogen over water gas 
for this purpose. 

U P to the present time, the price of water gas has 
rendered it the only one available for carburetting and 
using either for enrichment or by itself ; but by a process 
which I have devised and shall shortly be working on a 
small manufacturing scale, I believe I can make hydrogen 
as cheaply as, or indeed a shade cheaper than, water gas; 
and as ome use of this would do — roel the objec- 
tions u against water gas, with its high percentage of 
deadly carbon monoxide, and would be more economical 





to carburet, I am in hopes that it will play a very im- 
portant part in the near future. 
The varying effect exercised upon enriching gases by 
the different diluents, is not due to one cause only, but 
to several acting in unison. In the first place the illumi- 
nating power of a flame is to a great extent governed by 
temperature. The hotter the flame, the more readily are 
the hydro-carbons broken down and carbon liberated ; and 
the light which this emits being entirely governed by 
temperature, the hottest flame will always give the most 
light from any given quantity of hydro-carbons. If we 
take two flames of equal size, the one obtained by burning 
hydrogen and the other carbon monoxide, it will always 
be found that the former is the hottest. Taking a jet of 
hydrogen, 3 in. in height, and a similar one of carbon 
monoxide, and testing their temperature with a Le 
Chatelier thermo-couple, the hydrogen flame was found 
to have a temperature of 1488 deg. Cent. or 2610 deg. 
Fahr., whilst a carbon monoxide flame of the same size 
gave a temperature of 1419 deg. Cent. or 2554 deg. Fahr. 

Another cause, however, is, I think, to be found in the 
fact that, as a carburetted carbon monoxide flame burns, 
a large proportion of carbon dioxide is produced and 
drawn into the flame ; and this in the luminous zone of 
the flame attacks the liberated carbon, combining with it 
to form carbon monoxide again, and so uses up some of 
the carbon upon the gener of which luminosity 
depends, whilst the high specific heat of the carbon 
dioxide tends to cool the flame. 

The cause of the increased effect produced by enrich- 
ment upon a poor coal gas is to a great extent the 
methane, which forms a very large proportion of the 
saturated hydro-carbons, and which, although it is prac- 
tically non-luminous when burnt alone, yet adds con- 
siderably to the luminosity of a mixture; also to the 
hydrogen, more than 50 per cent. of which is present, 
and which increases the temperature, and by so doing the 
luminosity also, whilst carbon monoxide is only present 
in coal gas in quantities varying from 3 to 8 per cent., so 
that its effect upon the luminosity of the flame is entirely 
overshadowed by the increase due to hydrogen and 
methane. 

The enrichment of coal gas and other diluents with 
the vapours of volatile hydro-carbons has been tried from 
a very early period of the history of coal gas; and the 
late Dr. Letheby made many experiments upon this 
method of carburetting gas. There is no doubt that, by 
using an extremely volatile hydro-carbon of definite com- 
position—such as pentane or benzol—it is quite possible 
to enrich gas to avery great extent, whilst if the gas 
takes up the leduc-casiun vapour ata temperature below 
that which it will afterwards encounter, there is no fear 
of its again depositing. But if gasoline (such asis obtained 
as the frat distillate from American petroleum) is used, 
the Lydro-carbon being a mixture of many compounds, 
will yield up its more volatile portions first and gradually 
lose its enriching power; whilst if the vapour is driven 
off from the hydro-carbon by heat, great care must be 
taken to only supply a very small percentage of the 
vapour. Otherwise it will again be deposited in the gas- 
holder and pipes, 

My own experience is that 6 candle-power is about the 
limit it is wise to add to the gas; as, although I have 
suc ed in carburetting hydrogen with .680 gasoline up 
to 14 candles, yet the illuminating value rapidly falls 
again on standing or passing through any great length of 
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. The amount of volatile hydro-carbon vapour which will 
remain as a gas without depositing, is purely a question of 
vapour tension ; and as this increases with a rise of tem- 
perature, and falls with diminution of temperature, it is 
manifest that for a gas to retain its illuminating value, 
it must be a long way from its point of saturation. 

Gas engineers have got into the habit of speaking of 
the ‘‘carrying power” of various gases, and of lookin 
upon one gas as a good earrier of vapours an 
another gas as a bad one; but this is, I think, an entire 
mistake, as a volatile liquid will evaporate into other 
gases at the same rate and practically without reference 
to the properties of the gas. Ihave made a series of ex- 
— upon the point, which I think show this fairly 
clearly. 

Tao pean to be experimented with were carefully pre- 

red and as pure as possible. They were stored in gra- 
Nnated iglass gas jars; and after being carefully dried by 
passing through three bottles filled with oye pumice- 
stone moistened with strong sulphuric acid,* were made 
to bubble slowly through the potash bulbs containing 
pure benzol. The loss of weight in these, after each ex- 
periment, gave the weight taken up by the gas. The 
temperature, rate of flow, and amount of benzol in the 
bulbs, were kept as constant as possible during the ex- 
periments; and a second set was made, in which the 
gases were saturated with moisture by passing through 
water before entering the bulbs containing roms, Raa 


Grains of Benzol taken up by a 
Cubic Foot of the Gas. 
Dry. oist. 
114.71 101.92 

113.85 119.78 
Oxygen... 114.64 109.64 
Air ¥ its 5 . 108.9 
Coal gas ce a . ba 
Carbon monoxide 
a dioxide 


Gas Used. 


Nitrogen 
Hydrogen 





Mean .. 110.39 108.19 


Showing practically the same rate of absorption for 
each gas ; the differences being no greater than would 
arise from slight and unavoidable alterations in the rate 
of flow, temperature, and barometric pressure. 





* Calcic chloride was uged in the case of the coal gas, 





In another experiment, in which the pentane supplied 
for use in Mr. Vernon Harcourt’s standard pentane air 
gas flame was used, the same thing was found, although 
the discrepancies were rather larger : 

Grains of Pentane taken 
up by a Cubic Foot 
of the Gas. 


Gas Used. 


Hydrogen 
Ir a Ae 
Oxygen ... ae 961.17 
Carbon dioxide ... fs ak 912.68 
The idea that the quantity of vapour taken up varies 
with the properties of the gas, is due to the wide diver- 
gence in the illuminating power obtained from the car- 
buretted gas; but thisis due, not to the quantity of car- 
buretter, but to the action of the diluent gas. Taking 
equal volumes of ethylene and the following diluents, the 
results obtained were : 


965.60 


Tiluminating Power 
in Candles per 
5 Cubic Feet. 


28.0 
36.2 
34.0 


Diluent. 
Nitrogen... 
Ai 


r sae 

Hydrogen S 
Carbon monoxide 
Methane... ok 37.0 
Carbon dioxide... 15.0 


And the results obtained with hydro-carbon vapours vary 
in almost exactly the same ratio; so that in carburetting 
hydrogen and carbon dioxide, although each gas would 
take up the same amount of the enricher, the enriched 
hydrogen would give more than double the illumination 
obtainable from the carburetted carbon dioxide. There is 
another point in enriching with volatile hydro-carbons 
which must not be lost sight of, and which was experimen- 
tally dealt with by Mr. George E. Davis in 1884 and 1886, 
and again by Mr. T. S. Lacey in a paper read at the May 
meeting of the Incorporated Institution of Gas Engineers. 
It is that if a rich coal gas be carburetted with volatile 
hydro-carbons of high vapour tension they are quite 
capable of displacing other vapours which are present in 
rich coal gas, and which have a lower vapour tension, 
and are often more valuable as illuminants than the 
vapours which take their place. If, also, a coal gas is 
enriched by hydro-carbon vapours—especially those 
derived from American petroleum—and a fall in tempera- 
ture causes condensation, the condensing members of the 
paraffin series bring down with them and dissolve 
ethylene, benzine, and other of the most valuable illumi- 
nants of the unsaturated hydro-carbons, so that condensa- 
tion means not only the removal of the enricher, but also 
very serious deterioration of the original value of the gas. 





Tue Emrioyers’ Liasinity Act.—By special decision 
it is now asettled lawin England and Scotland alike that 
working on in the knowledge of defect will not of itself 
be sufficient to infer acquiescence on the part of the work- 
man in accepting the risk as incident to the employment, 
so as to bar the recovery of damages for an injury sus- 
tained through the known defect. 


CotoniaL Raitways.—In our article on Colonia 
Railways on page 725 ante, an error was made in stating 
the position in Canada. The earnings totalled 48,843,826 
dols., and as the population is 4,829,411, the earnings per 
head of population is 1/. 19s. 10d., not 1s. 9d. as stated. 
The net revenue was equal to 1.8 per cent. of capital. 
The figures for 1891, we understand, show even a better 
return, as trade was good and the crops in Canada and 
the States taxed the carrying capacities of the Canadian 
railways to their utmost limits. 


INSTITUTE OF Marine Encinrers.—Lord and Lady 
Kelvin, on Tuesday, 14th inst., visited the premises of the 
Institute of Marine Engineers, 58, Romford-road, Strat- 
ford, and were received by the honorary officials and 
members of councils. After inspecting the premises the 
party had luncheon in the council room. In afterwards 
proposing the toast of ‘‘Success to the Institute,” Lord 

elvin availed himself of the opportunity to again thank 
the members for electing him President for the current 
year, and expressed his high appreciation of the suit- 
ability of the site and the general arrangements of the 
building, commending the museum and the library. 
Other speeches followed. 

Exectric Pumpine PLANT For A CoLiigry.—An electric 
pms lant has been constructed by Messrs. Ernest 

tt and Mountain, Limited, Newcastle-on-Tyne, for the 
North Seaton Colliery to the order of Messrs. G. B. an 
T. E. Forster, consulting engineers, Newcastle. The 
pumps, which are of the three-throw type, have been built 
to deliver 250 gallons per minute through 1300 yards of 
8-in. pipe against a head of 50 ft. The pumps are driven 
by electric motor, worked by a dynamo, capable of giving 
an output of 65 amptres at 300 volts when running 800 
revolutions per minute. The current is taken to a main 
switchboard, on which a quick-break double-pole switch 
is placed with double-pole fusible cut-outs, so that in the 
event of a short circuit the dynamo will be immediately 
cut out of circuit. The cables between the switchboard 
and the motor consist of 2700 yards of concentric cable. 
The total length of cable is in one length of 300 yards and 
fourteen lengths of 200 yards, the joints being made in 
cast-iron terminal boxes. The pumps are capable of 
giving 20 effective horse-power on the motor spindle when 
running 720 revolutions per minute. The power from the 
motor is transmitted to the pumps through worm gearing. 
By means of a regulating device the dynamo may be used 


-| for running the electric lamps in the colliery when not re- 


quired for pumping purposes, 
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The number of views given in the ification Drawings és stated 
eS a ae ee er nae an anlie te 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
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Patent on any of the grounds 


STEAM ENGINES AND BOILERS. 


5476. M. R. Ruble, Leng A Essex, New Jersey, 
U.S.A. Returning Exhaust Steam to Steam Gene- 
rators. (8d. 6 Figs.] March 19, 1892.—The object of this 
invention is to produce a centrifugal steam injector, whereby the 
exhaust steam from the cylinder is driven back into the boiler 
without being first condensed. The pipe m is first connected with 
the exhaust steam passage of the cylinder, and the pipe ¢ with 
the tube connected with the boiler. The valve in the pipe being 
then opened, the drum set in motion and the blades and fans 
revolving with it. The exhaust steam passes through pipe m 
into a steam chamber in drum F and thence into the exhaust 
steam chamber surrounding the collar in drum G and impinges 
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upon the revolving fans, by which it is forced by centrifugal 
action intoand through the steam passages and is compressed 
into the spaces between the plates g in the drum G and again by 
the centrifugal action of the plates g through the openings and 
pipes 7 into the pipe ¢ and thence into the boiler; the speed 
being such that the centrifugal force exerted upon the steam as it 
passes through the injector exceeds the steam pressure in the 
boiler. As the series of blades are so placed on the drum as to 
form a continuous perfect screw there can be no back action of 
the steam, retarding the motion of the blades, and the extending 
flanges aid in guiding the steam into the pipes connecting with 
the boiler, also serving to prevent any escape over the outer edge 
of the blade into the rear space. (Accepted May 18, 1892). 


14,061. W. M. Smith, Newcastle-on-Tyne. Piston 
Valves. (8d. 9 Figs.] August 20, 1891.—In this invention a 
piston valve is constructed with one or more packing rings made 
in two or more circular parts, pressed outwards by a spring, and 
kept tight against the liner in which they work by steam pressure, 
and is provided with means for preventing steam passing direct 
from the steam chest to the exhaust through the openings between 
the segments. The two parts of the piston body are provided 
with a packing ring which is made in three segments 2. These 
segments are formed at each side with a flange entering recesses 
in the two parts of the body of the valve, which is made hollow. 
When the valve is in use the segmental packing ring is arranged 
to work inside a cylindrical seat 4, the left hand being the steam 
side and the right the exhaust. Each segment is forced outward 
and ‘into close contact with the liner by a spring arranged ina 
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recess 6 in the body of the valve and acting against a projection 
on the inside of the corresponding segment. Each segment is 
also forced outward when the valve is in use by the pressure of 
steam against the inner side. The arrangement issuch that when 
the valve is in position to admit steam to the steam ports in the 
liner 4, the pressure on the inside of the segments 2 is counter- 
balanced by the pressure of steam on the outside thereof, and 
when the external pressure on the segments due to the compres- 
sion by the motor piston of priming water, becomes sufficiently 
greater than that of the steam on the inside to overcome the 
action of the springs 5, the segments 2 will be forced from the 
inner face of the liner on which they normally work and permit 
the water to pass through the partly annular spaces between the 
projections on the auxiliary packing ring 10 and into the exhaust 
180)" at the right-hand side of the valve. (Accepted May 18, 


19,632. G. Crawley, Beckenham, Kent. Engines 
Operated by Fluid Pressure. [8d. 6 Figs.) November 
12, 1891.—This invention has for its object to provide a compact 
arrangement of fluid pressure motive power engine consisting of 
two pistons working in a cylinder, the motive fluid being ad- 
mitted at both ends and being regulated in admission and exhaust 
by a circular valve actuated by one end of a crankshaft ; the 
crankshaft being fitted with a flywheel and supported in bearings 
formed by projections on the cylinder walls. The reciprocating 
motion ef the pistons a is converted into the rotary motion of 
the crankshaft by means of a block on the crank engaging, and 
capable of moving transversely, in a slotted link attached to the 
pistons by frame-like connections which, being situated at some 
distance on either side of the centre of the pistons, prevent dis- 
tortion by non-central thrust. In order to provide for variable 
expansion the valve is mounted so that it can be moved ina 
circular direction, a plate with ports in it corresponding to those 





through the valve, so that the expansion may be varied by turning 
this plate by a worm engaging with the teeth on the edge of the 
plate, the shaft of the worm extending through a stuffing-box and 
gland, to outside the engine and there being provided witha 
handwheel for turning it. The governor for controlling the engine 
can be inclosed in the casing into which the motive fluid is 


wax 
“aN 
IN 
N 
IN 
HIN 
IN 
N 
S 


x 
UA 
4 

a 








admitted. The inlet pipe for the motive fluid is perforated, and 
has surrounding it a sleeve. This sleeve rotates with the valve, 
and has upon its arms weights, which moving out as the speed of 
the engine increases, contract the passages for the motive fluid. 
(Accepted May 18, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


3520. E. W. Cook, Chicago, Cooke, Illinois, U.S.A. 
Cutter and Cutter Holder. (8d. 6 Figs.] February 23, 
1892.—This invention relates to cutter and cutter holders; the 
object being to construct a cutter so that it retains its position 
in a holder firmly against displacement, while in use or while 
being sharpened. The sides 2 of the cutting part are wider than 
the neck 3 and project beyond the side thereof. A space 5 is 
left between the rear of the head and the front of the neck, which 
latter is made to incline so as to be flush with the incline of the 
front of the holder when secured in position. The tool is secured 
in the holder by the rearwardly inclined part of the neck, resting 
against a corresponding portion of the holder, and the flattened 
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part 7 bears against the upper inside part of the holder ; a screw 
being passed through the holder so as to bear upon the shank 4, 
thereby securing the tool more firmly in position. The holder 
is rectangular and has the front end bevelled to conform with 
the outline of the front of the neck of the cutter when 
the latter is secured in the holder. A recess 12 to receive the 
tool is formed in the forward part of the holder and extends 
longitudinally a distance corresponding with the length of the 
cutting tool. The upper wall is downwardly inclined and the 
lower upwardly to conform to the underside of the neck of the 
cutter; the lower wall having an extension at an obtuse angle 
thereto downwardly. (Accepted May 18, 1892). 


MINING AND METALLURGY. 


9485. T. Holmes, Shirland, Derbyshire. Safety 
Fuze Igniter for Blasting Operations. (8d. 1 Fig. 
June 4, 1891.—This invention consists of an air-tight metal 
chamber to which is attached a small metal tube into which the 
fuze about to be ignited is inserted. Inside this metal chamber 
and connected with the tube is fixed asmall nipple. Through the 
top of the chamber and directly opposite the nipple is fitted a 
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small piston, actuated by aspring or hammer. The end of the 
fuze about to be ignited is placed in the small metal tube, then 
the cover is screwed off the air-tight metal chamber and a per- 
cussion cap placed on the nipple, the cover of the chamber is then 
replaced, the spring or hammer applied to the piston which will 
come in contact with the percussion cap, causing it to explode, 
thereby igniting the fuze without allowing spark or flame coming 
in contact with the outer air. (Accepted May 18, 1892). 


RAILWAY APPLIANCES. 


5277. R. Becher, Berlin, Germany. Rails for 
Railways. (8d. 3 Figs.) March 17, 1892.—This invention 
relates to a rail whose external outline is similar to that of the 
Vignole rail but is built up of three pieces, by which the wearand 
tear of the permanent way is reduced and jumping or hammering 
of the wheels avoided. Tothe vertical web a, which is of rect- 
angular cross-section, is connected on both sides rails K and K!, 
which, at every joint, are rigidly bolted to a web a by means of 





screw bolts. The running head or tread proper of the rail is 
formed by two transverse extensions of the rails, and their joint 
m is located exactly in the centre line of the web a. The lower 
extensions v enter the foot of the rail and are tenoned therein. 
The joints between adjacent bearing rails are arranged so as to 
alternate with the joints of the adjacent pairs of running rails K, 
og as to prevent jumping or h ing. (Accepted May 18, 








6151. J. Preston, Lancaster. Railway Signalling. 
(8d. 7 Figs.) March 30, 1892.—This invention has reference to 
means for signalling from a signal box on to a moving locomotive, 
in which electricity is used for transmitting the signal, the 
arrangement — ya adapted for use in foggy weather. 
The tube 1 is fixed to the floor of the locomotive and has a slot in 
which slides a pin attached to an insulating tube containing a rod 
5, and brush 6 pivoted to the end of the rod. A spring 7 is 
attached at the top to the tube 1, and at its lower end to the insu- 
lating tube, the springs 8 being joined to rods fixed under the 
floor of the engine. The battery 14 (Fig. 2) used to excite the bell, 
is connected to the central contact bars 15, and to one of the ordi- 
nary rails. The second battery has one pole connected to a con- 
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tact piece on switch 18, the other to another contact, and the 
centre to bars 20, an arm 21 being connected to the rail. When 
the signal is for caution, the switch is moved to the first contact 
of the second battery, and when the engine passes over the bars, 
the current flows from the battery through the switch to the rail, 
thence through the indicator, the bell ringing a little beforehand 
to call attention to the signal, back through the bars to the 
negative pole at the middle of the battery. If the switch is put 
at danger, over the other contact piece the current will flow in the 
reverse direction, the second half of the battery 16 being used, 
and will turn the needle of the indicator in the opposite direc- 
tion; the bars 15 being placed a little in front of the others, so 
that the bell always rings before the signal is given. (Accepted 
May 18, 1892). 


5763. J. Royle, Manchester. vee 6 on 
Railways. (8d. 7 Figs.) March 24, 1892.—This invention 
relates to means for produeing audible signals on railways during 
fogs, the signals being controlled from the signal box. If it is 
desired to stop an approaching train, the signals are released so 
that the semaphore arm comes to “‘ danger.” By the same action 
the apparatus assumes the positions indicated by the dotted out- 
lines, and the wheels of the approaching train cause the audible 
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signal to be sounded. The driver then up, but before 
coming to rest has approached the signal. When the line is 
clear the signalman pulls the wire, and thus causes the audible 
signal to be sounded. On hearing this the driver knows that 
he is to proceed, and continues his journey. When not required, 
the apparatus is disconnected from the signal wire, the connec- 
tions being made by means of hooks in order to facilitate this. 
(Accepted May 18, 1892). 


MISCELLANEOUS. 


5784. R. Clegg, Oldham, Lancaster. Self-Acting 
Mules and Twiners. [8d. 2 Figs.) March 24, 1892.—In 
this invention a single pair of wide pulleys, one fast and the 
other loose, is employed on the rim shaft, and a pair of belts 
transmitting motion from the countershaft in combination with 
a pair of strap forks, one for each belt, mounted on a single 
shipper lever, so as to shift the pair of belts simultaneously. 
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The strap forks are moved in one direction by a rotating cam 
which acts upon an arm h, shaft g, and wa lever f, and so 
moves a pair of belts from a loose to a fast pulley b, whereby the 
rim shaft receives motion, until the wide portion of the cam ¢ 
leaves the arm h, when a spring or suspended weight comes into 
action and draws back the ehipper lever f and forks, thereby 
shifting the pair of belts from the fast to the loose pulley. 
(Accepted May 18, 1892). 


9732. D. Rylands, Barnsley, Yorks. Manufacture 
of Carbonic Acid Gas. (8d. 3 Figs.) June 9, 1891,—In 
this invention the retort is arranged so that a thin layer of 
pulverised limestone can be deposited therein, when the mouth 
is made air-tight, the air still remaining being pumped out. 
After this heat is applied, and the carbonic acid gas driven off 
and sent forward through scrubbers into a gasholder, where it is 
compressed as it is drawn off into tubes made of steel or glass. 
The retorts being charged with carbonate, are closed and made 
air-tight. The proper heat being now applied, will result in the 
limestone giving off its carbonic acid gas, which by means of 
ascension pipes and hydraulic mains c is conveyed toa washing 
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apparatus, and from thence to the gasholder. To aid and expe- 
dite the giving off the carbonic acid gas, an exhauster is pro- 
vided capable of making a partial vacuum in the interior of the 
retorts. Sufficient time having been given for the evolution of 
the gas, and the transition of the limestone into lime, the con- 
tents of the retorts can be withdrawn and the retorts again 
charged. In order to obtain the carbonic acid gas in as pure a 
state as possible, it is necessary to draw off the air before placing 








the retorts in communication with the scrubber and gasholder, 
which can be effected by placing the former in groups, each being 
furnished with a separate hydraulic main, a pipe leading from 
the main to an exhauster drawing off the air contained in the 
retorts, ascension pipes, H| pipes, and hydraulic main, communi- 
cation being afterwards closed between the main and the air 
exhauster, and the retorts put in communication with the gas 
exhauster, scrubber, and gasholder. (Accepted May 18, 1892). 


2373. I. Bailey, Keighley, Yorks. Combing Wool, 
&c. (8d. 1 Fig.) February 8, 1892.—This invention consists in 
combining the “ nipping head” and transfer comb of the Lister 
machine with the “revolving circle and intercepting seg- 
ments” of the Holden machine. The right-hand portion from A 
to B represents the “ nipping head” D and transfer comb E of 
the Lister machine; whilst the left-hand from B to C shows the 
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revolving circle F and intercepting segments G of the Holden 
machine. The oscillating transfer comb E takes the tufts of fibre 
intermittently from the nipping head D and transfers it to the 
teeth of the revolving circle F, the tuft being forced into the 
teeth of the comb by the dabbing brush H, which receives its 
upward and downward motion from the lever I and connecting- 
rod J. (Accepted May 18, 1892). 

9531. I. Giraud and G. Marini, Rome, Italy. 
Working Stone. (8d. 6 Figs.) June 5, (891.—In this inven- 
tion the blade-holder is so constructed as to be able to receive 
and hold a number of chisels or blades previously arranged to 
designate the whole of the outlines of any particular shape in 
which a stone is to be cut. A beam C is adjustable up and down 
on columns and has upon it a slide which can be traversed by a 
screw to any position. The slide is made in two parts, the front 
being movable upon the rear part about a pivot by means of a 
handwheel. On the front part is a projecting boss A through 
which a hinge-pin passes, connecting the tool carrier with the 
slide. The tool-holder is a hinged flap on which are twosliding jaws 
made to approach each other by turning screws H. A bar M is 











received into dovetail grooves -in the jaws and can be removed to 
facilitate the insertion of the tool ; screws passing through the 
bar and being tightened against the tool to clip it firmly. Pointed 
steel blades B are arranged loosely on the belt late between two 
stouter end pieces and are lodged between the jaw fixed upon 
the bedplate, and the jaw movable along a guide groove, and 
can be forced forward by the screw H which works through a 
bearing G. When the points of the blades are accurately set to 
the model they are nipped by turning the screw H; the blades 
being made of various thicknesses to facilitate accurate adjust- 
ment to the lines of the moulding, but being always compara- 
tively thin When the proper adjustment is obtained and they 
are locked fast between the jaws, the screw of the clamp is 
tightened. The tool is then removed from the setting apparatus 





and taken to the machine where it is locked in the carrier. (Ac- 


cepted May 18, 1892). 


2355. H. Rushton and T. Blades, Colne, Lancaster. 
Jacquard, Dobby, and Circular Box Looms. (8d. 
2 Figs.) February 8, 1892.—This invention consists of means for 
automatically arresting and reversing the motion of the pattern 
cylinder of dobbies and Jacquards to the extent of one tooth of 
the ratchet wheel of the cylinder by the action of the stop motion 
when the weft is broken or run out, so as to rectify the loss of 
pattern, from the time of the breakage of the weft to the stoppage 
of the loom by the stop motion. The catch A engages with the 
teeth of a ratchet wheel C, secured to an arbor of the pattern 
cylinder. To the opposite end of a vibrating arm B is connected 
the upper end of a lever by a connecting link, whilst to the lower 
end of this lever is attached a catch link, the hooked end of 
which, when the weft is broken, engages with a ratchet wheel 
fixed to the arbor of the pattern cylinder, the teeth of this wheel 
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being reversely disposed to those surrounding the wheel C, so that 
in the event of the ordinary actuating catch A being raised out of 
contact with the wheel C, on the absence of the weft, it will 
engage the additional catch F with the teeth of its respective 
ratchet wheel, and acting in a contrary manner to the catch A 
will turn the pattern cylinder the reverse way. When the weft 
fork lever K is drawn forward to throw the spring handle from 
its detent to stop the loom, it causes a horizontal shaft I to raise 
the actuating catch A, by the other endof the lever, whereby the 
reversing catch F is made to engage with its respective wheel, 
thereby reversing the motion of the pattern cylinder. When the 
shuttle is trapped in the shed, the reed is forced backwards, 
carrying with it the back rib, thereby depressing the lower end 
of two levers 8, T, causing the upper end of one to raise the indi- 
cating lever from the surface of a _ cylinder and arrest 
the further motion of the boxes. (Accepted May 18, 1892). 


7958. T. C. Knudsen and A. C, F. Norholm, Copen- 
Indicating Shallows in a Ship's 


hagen, Denmark. 
Co . (8d. 10 Figs.) May 8, 1891.—This invention consists 
of a self-acting apparatus for indicating approaching shallows 


in a ship’s course. A ‘‘lead” a is by means of a line fixed at 
the fore part of the ship and thus made to drag below the keel at 
a depth depending upon varying circumstances. A second line c 
leads from the lead a either p hee a pipe in the bottom of 
the ship, or outside the same, to a roller in a standard j, this 
roller being fixedly connected to a second roller around which 
a third line is passed, having at its free end a weight f. In order 
that the distance of the lead may not vary according to the speed 























of the vessel, it is formed as a round disc held vertically in the 
water by lines fixed in holes. Towards the bottom and back it hasa 
Se pane the direction of which is made about parallel with the 
ine through the pointsof suspension of;the lines. When there is fear 
of the ship approaching dangerous shallows. the lead is dropped 
so as as todrag onthe bottom of the sea. Should the distance 
between the keel and the bottom become less than say 24 ft., the 
lead will, by the rising bottom, be brought nearer to the keel and 
the counterweight tighten the line, while the hand indicates the 
distance on the scale. But if there is no fear of shallows, the 
spindle of the rollers can be turned by a handle put on its square 
end so that the lead is drawn up close to the ship and fixed. 
(Accepted May 11, 1892). 





3132. H.H. Lake, London. (The Consolidated Car Heat- 
ing Company, Wheeling, West Virginia, U.S.A.) Temper- 
ature Reaclaters. (8d. 3 Figs.] February 17, 1892.—This 
invention relates to regulators for controlling the tempera- 
ture of cars, The supply pipe B extends to one side of the car 
so that a valve wate laced in line with the side thereof, and 
at the end of this crt extension, a return bend, forming the 
valve casing, is employed; the pipe E from this return bend 
being branched to supply steam to the radiatorsin the car. The 
thermostat for controlling the valve consists of a frame a, having 
means for securing it to the side of the car; a screwed boss b at 
the lower end of the frame being adapted to receive the upper 
end of a pipe d, the lower end of which engages ina nipple ¢ 


secured to the valve casing. The thin walls of the cell are rein- 
forced in the centre by having secured thereto on the outside 
hubs; by means of the latter the cell is held in position by being 
adjustably fixed to the frame a. The rear end of the lever) is 
bifurcated, and in this bifurcation is pivoted a block 7 having 
a threaded aperture to receive the screwed upper end of a rod 
m, which, at its lower end connects, by a ball-and-socket joint, 
with the valve stem I. This is accomplished by forming a ball on 
the lower end of the rod and a socket in a coupling o in which 
the ball engages. The construction being so that when the valve 
is forced to its seat by any unusual pressure, and the rod m is 
bent, the bend will not occur in the valve stem, which would 
otherwise _ its free movement through the stuffing-box. 
(Accepted May 11, 1891). 


6416. W.P. Thompson, Liverpool. (F. A. Wolf, Heil- 
bronn, Wiirtemburg.) Treatment of Liquid Gelatine 
or Glue for the Production of Sheets. (8d. 4 Figs.) 
April 2, 1892.—This invention has for its object a process and 
the apparatus necessary therefor for treating gelatine or glue, 
commencing with it in a liquid condition and ending with the 
drying of the finished thin plates. The liquid mass of gelatine 
flows from the reservcir A, through a pipe and cock on to the 
level, continuously moving channel B, which is made of oilcloth 
on t of its th and non-adhesiveness in such a way 
that it rests on an endless and also moving web C, which runs 
over rollers E! and E2, cylindrical guide rollers c being provided 
for supporting the web. The oilcloth band B rubs with both 
edges on the inclined plates b, whereby the former are somewhat 
bent i and form a continuous channel from which any escape 
of the liquid, other than longitudinally along the channel B, is 
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impossible, and the quantity flowing out is also regulated that 
the mass has a depth of about 2 millimetres. On the underside, 
the endless band C and the channel B are twice turned similarly 
to a cross-belt in such a way that the mass of gelatine, which in 
the mean time has become set, again lies on the upper side between 
the turning points c, Both air passages which inclose the upper 
and lower parts of B and C are connected by means of ports 
with an exhaust fan, so that cold air is drawn through the pas- 
sages in a reverse direction to the movement of the mass of 
gelatine, and thereby the cooling of the thin continuous strip is 
brought about extremely rapidly. The steam from the warm 
liquid issuing at a’ is also directly drawn off by the exhaust appa- 
ratus, and discharged into the outer air, and the strips of 
gelatine, which have become set, are conveyed by means of a 
scraper from the channel B to an endless web running over 
rollers, and there cut into strips by means of a revolving knife 
A a. further conveyed to drying frames. (Accepted May 11, 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
pre ce gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
street, Strand. 





SourH AusTRALIAN CoaL..—Some Leigh’s Creek coal of 
secondary quality has been tried upon a locomotive 
attached to a heavy goods train upon the South Austra- 
lian Government railways. The official report of the 
rope states that the results attained were fairly satis- 
actory. 


THE END OF THE FIFTY-THIRD VOLUME. 
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GOLD MEDAL, PARIS EXHIBITION, 1889. 


Francis and Co., Ltd, 


manufacturers of 


Portland Cement, 


ES Conte Met. Board of Works, 
a ~amey ‘ht House. under celebrated Nine 


pg tag Medals: London, 1851; 

Philsdelphta, 1 1878; Calcutta, 1888; 
London, 1884 ; ala ‘Medal, Paris, 1889, 
Vauxhall, London, 8.E. Telephone, 4620. 9236 


Rrsby Portland Cement 


COMPANY. 


MANUFACTURERS OF 
Portland Cement 
Of the Greatest Strength and Best ity. Roman 
and Lias Cement. Blue Lias oe ic Lime, Ground 


an ind, 
RUGBY, WARWICKSHIRE. 
Worss: Nsw Briton anp NEWBOLD. 9355 


ortland Cement of the Best 


Quality, manufactured by F. 0. BARRON & OO., 
9, 8%. Mildred’s Oourt, Poultry, E.0., and Falcon 
Cement Works, Rainham, Ki Kent. 


WV codhouse end and Rawson 


88, Queen Victoria Street, iStrect-London, B.0. 9868 
“DIAMOND” QUICK-BREAK SWITCHES. 
Prices on application. See Advert., page 18. 


(romp pton and Co., Limited, 
ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advertisement last week, page 56. 


e) ohnson & Phillips, ao 


ELECTRIC 
14, Union Oourt, Old Baods Romer E.0. Works and 
Wharf at Charlton, Kent. 
Makers of Machinery, &c., for complete ents of 
Cable Factories and Steamers. ic 6 Al 
ratus of all kinds. ‘‘Brockie-Pell” Arc Lamp. 7 


Appleby’ s Cranes, ,xp rowan 




















AND POWERS. 

rices ee details apply to 

APPLEBY BROS., Wausrook, Lonpon, E.O. 
Telegrams: “ wright, London.” 9195 


Solid Drawn Steel Tubes. 





THE PROJECTILE Co., 


and. 


°¥[ arrow & Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 
SOREW STEAMERS having speeds up to 30 miles 


an hour 

* PADDLE STEAMERS wi with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples 
for all parts of the world. 8759 


Multitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 


Lauzch, Yacht, or Tug Machi- 
NERY, High Pressure, Compound, or Triple Ex- 
pansion ; also Hulls and Machinery supplied complete, 

Splendid Illustrated Catalogue, price 3s. 8551 


VOSPER & OO., Engineers, &c., Broad St., Portsmouth. 
For ** Dolphin” Donkey Pump Ad., see p. 65. 


1] Hlorrestt & Son, wrvennor 
AND LONDON, 

SHIP, YACHT, LAUNOH, BOAT BUILDERS, and 
ENGINEERS. 

See Advertisement, page 28. 9089 





4749 








Herter and English, 


WRIG: 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 


E STEAM ENGINES, 

DISTILLERY AND BREWERY PLANT. 

FLOUR AND RICE M 

WATER AND = VALVES, ORANES, LOOK 
GATES, &. PUMPING MACHINERY. 

HUNTER’S’ PATENT FLOATING ORANE FOR 


KS 
STEAM LAUNCH MACHINERY. 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 143, Cannon Street, E.0. 8824 


[tubes and Piittings. 


LOCO., MARINE, GAS, STEAM, WATER, &c. 


ej oseph Aird 


WROUGHT-IRON AND STEEL TUBE WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 
Lonpon Orrices :—46, Quaan VicToRIA STREET. 











Redpath & Paris, Limehouse, 


London, E. Launch Machinery, high-pressure, 
compound, or triple-expansion. Sole Makers of a 
son’s Patent Circulators, the only successful aj 
for securing a perfect diffusion of heat in steam 


[ce Making and Cooling 


Machines 


OR Le ng pm ICE, COOLING, &c., AT 
: LOWEST POSSIBLE CosT FOR 
FUEL, LABOUR, anp UPKEEP, &c. 
Pulsometer Engineering Co. L?- 
NINE ELMS IRONWORKS, L nn 8 S.W. 9387 


WHOLESALE AND EXPORT ONLY. 


Pole and White, Limited, 


ELECTRIOAL & MEOHANICAL ENGINEERS, 


or 














54, OLD BROAD Sraser, Lona, RO. MANUFACTURERS & SUPPLIERS, 8756 
See Advt., page 66, 9639 58 & 59, BREAD STREET, LONDON, E.C. 
Steam Cranes to Lift from | ocomotive Tank Engines 
1 to 100 oe, Hand RUSSELL OO. Boilers, &o. esigned and constructed 1. 
mhipiinns "enemies and Boilermakers, NG, i, WARDI, A ks, * 2487 


Motherwell, near Glasgow. 9415 


[ecauville’ s Patent Portable 


Railway. 8155 


Sots Agents: ALEXANDER von GLEHN & CO. 
Orrick aND SHOW Room: 7, IDOL LANE, E.C. 


[ce Making and Refrigeration. 
—The LINDE BRITISH REFRIGERATION CO., 
LimitEp, 35, Queen Victoria Street, E.C. 

1500 MACHINES SUPPLIED. 9455 
See large Advertisement in last and next week’s issue. 


FINEST QUALITY PRODUCED IN THE WORLD. 


e Credenda Seamless 
Steel Tube Co., Ld., 


SMETHWICK, BIRMINGHAM. 9308 
W. O. STIFF, Managing Director. 


x: (rossley’s (2s Fizgize.” 


CROSSLEY’S HIGH- gi — FOR 
ELECTRIC LIGH 
Patent Starters. Patent Rete Tubes for Ignition. 
Patent Pendulum Governors. Patent Safety Starting 
Handles, Patent Timing Valves. Patent Anti-Fluc- 
tuating Gas Bags. Hines y Cataract Governors. Change 
Governors, 
Every es thorteghly tested before being sent out. 
All parts made strictly to gauge. 
Over 800 ENGINES ALWAYS IN HAND. 














Crossley’s Patent Oil Engines, 
For use with eke Petroleum Oi 


Sizes now ready : 4 HP. and 9 HP. nominal. 


Consumption of Oil inous -8 of a pint per brake HP. 
per hour, Soa lamp. 


Crossley Bros., L Ld., Openshaw, 
MANCHESTER. 5905 





Leeds. 
See their Illustrated Advertisement, page 61. 


[7 and Steel Boiler Tuber. 


JAMES EADIE & SONS, CuypespALs Tuss Works, 
RUTHERGLEN, near GLASGOW. 9116 
-) 2m es Russell and Sons, Ld, 
OROWN TUBE WORKS, WEDNESBURY. 
—, Warehouse: 108, South’ thwark Ae ane 8.F. 
Warehouse: 6, Mark Lane 
- Bininghamn Warehouse: 114, Sohne Row. 
See Illustrated Advt., page 33. 





0471 





[tubes and Fittings, |. roe 
Loyd & Lov ee 


ALBION TUBE WORKS, BIRMINGHAM. 
For Electric Welding see page 33 last week. 





ngine 


Lperication. 
Perfect System. 





9012 
The “EMPIRE” CO., Empire Works, MANCHESTER. 





ocomotive Tank Engines, 
TRAMWAY ENGINES AND CARS. Built by 

The BRUSH ELECTRICAL ENGINEERING Co,, Lp., 
Albert Buildings, Queen Victoria St., London, and 
Falcon Worka, Loughborough. See Advt. p. 60. 9161 


illans’ Patent Central- 


VALVE ENGINES — ELECTRIC LIGHT- 
ING and other purposes. e large Advertisement 
page 71. — WILLANS P., *“ROBINSON, Lim!tsp, 
es Ditton, Surrey. 9 





Stee! Hydraulic Cylinders.— 


HENRY BESSEMER & OO., Limited, 
SHEFFIELD. 
See Advertiserent last week, page 28. 


Rhodes Patent Valves, 


WITH RENEWABLE SEATINGS, 


For Steam, Water, Acids, &c., 


ARE ALLOWED TO BE THE BEST. 


234 & 240, BOW ROAD, LONDON, E. 9470 
[*°8 Foundr 


Railway Plant and General Engineers, 


witches, Crossings,| bm 
Turntables, Water Cranes, 
Bridges, Pi 


9627 











London Office : 
10, BUSH LANE, CANNON STREET, E.O. 


Roller Flour Mills. 

SIMON’S ROLLER SYSTEM. 

Now adopted in nearly 400 Mill Plants, amongst which 
est and Commercially most Successful Mills = 

United Kingdom and Colonies. These figures 

for themselves. No other system can show any 

like the same 


Hy. Simon, Milling Engineer & wae 








20, Mount Strest, MANCHESTER. 9362 


Power Presses, &e., &e., 
Taylor and Challen, Ltd., 


Derwent Foundry, Constitution "Hill, BIRMINGHAM. 
See large Illus, Advt., June 3, page 6. 


Atkinson's (8 Fiagines. 


BRITISH GAS ENGINE & ENGINEERING O0O., Ltd. 
ALBION WoRKS, MANSFIELD ROAD, GOsPBL Oak, NW. 
See Advertisement last week, page 11. 


ae STREET, COVENT GARDEN, W.O. 
|, fears Kell and Son, Litho- 


&e., te every descri; 
Lithography. Ga 


Y> pers ay 
Printing, gineering, Paper Dra , Photo-litho- 


graphy, &c.—40, King 8t., Covent Garden, W.O. 8462 
i B. Sa & Son, a 
Manston Hovss, 


ACHINERY. E.O. 
Seat 














anure 


M achines. 


WERNER & PFLEIDERER, 9260 





117, Quzen Vicrorta Street, Lonpon, E.C. 











((rosbie’s Prints 


ADOLPHE CROSBIE, Color Works, Wolverhampton. 
Contractor to Her Majesty’s Government. 9146 


Hatbor, | Davey and Co., 


PUMPING MACH INERY 

For Mines, Water Fs o> ph Irrigation, Drainage, and 
Gene 
DAVEY’S DIFFERENTL ENGINES AND 
HYDRAULIC PUMPS. 

HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 9559 
See Illustrated Advertisement, June 10, page 27. 


HIGHEST AWARD, PARIS, 1878. 
Gjoldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


9418 











MANOHESTER. 





RAILWAY TELEGRAPH EQUIPMENTS. 


THE 
[lelegraph Mis. Co. Ltd. 
HELSBY. 
Near Warrington. 
a 1, Qu. Vier. St., E.C. 9312 








Tw eddell’s 
LyaraulicRivetting Machines 


14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 
GOLD MEDAL—Invantions Ex 


Peckham’ s Patent Suspended 


WEIGHING MACHINES. FERRY 

ROAD ENGINEERING WORKS COMPANY, Luarzp, 

London, E.—Hydraulic Oranes, Lifts, Hoists, ‘ke. 9582 
See Illus. Advt. last week, page 67. 


Deltas etal. 
9179 


Strong as Steel. Resists Acids. Forges Hot. 
DELTA METAL OO., L1p., 110, Cannon St., London, 


(jalloways Limited, 
Manchester, 


Have about 50 Boilers 
Ready for Delivery. 














—_—_— 7896 
Telegraph Address: ‘‘ GALLOWAY, MANCHESTER.” 


HYDRAULIC CRANES AND PASSENGER LIFTS. 


he ‘ Southwark” Variable 


POWER (or water savirg) a aypnny for Lifte 
and Cranes and the Telescope 
adapted for workin ng with the Hydraulic Foose Co.’s 
water. ‘‘ Southwark” Lift Fittings (Hydraulic, Steam 
and Hand), Pendulum Steam Pumps, &. 6015 
J. STANNAH, 20,Southwark Bridge'Road, London, E. 


Retrigera 








ting 


M2chinery 


Patent Carbonic Anhydride System, 
FOR PRESERVING MEAT, 
MAKING ICE, 
AND FOR BREWERIES, &c. 


J. & E. Hall, Ltd, 


DARTFORD, 





And 23, St. Swithin’s Lane, E.O. 
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2 [JUNE 24, 1892. 
INDIA OFFICE, GREAT EASTERN RAILWAY. Be. ‘ : 
(\ivil Service Commis- wba <n a M ining Engineer, Practical, 
SION.—FORTHCOMING EXAMINA- | THE GBORREARY or. STATE yon 0 L IN CONTRACTS FOR COAL AND COKE. WANTED to manage colliery in France; a 
— — ACCOUNTANT CLERK in the _- Frenchman » emeageerd with some knowledge of 
Director of Works Department of the Admiralty at the “sh om a i. The Directors of the Great Eastern Railway Company | English.—Address, stating salary required and full 
pie an A = 20), 4th AUGUST. Technical ener rs to SUPPLY. are prepared to receive particulars, A 193, Offices of ENGINBERING. A 193 
and qualifications necessa sons as may be willing _ 
ithe date speciied ie the latest at which 1 1. TRON, ANGLE, &e. (renders for the Supply of A ssistant Draughtsman Re- 
ions can receiv ey mus made on one e J OAL and K 
to be obtained, with particulars, from the SECRE- 3. IRON, SHEET. mie a Peas icc QUIRED. Must be able to estimate stresses 
TARY, Civil Service Commission, London, 8.W. A271 4. IRONWORK for Water Tanks. Forms of Tender may be had on application to the | State esign ight engine work quickly and neatly.— 
¢; PITCH PINE TIMBER Searetary’s Ooo, Liverpool Street Tetmious, EC. | Qmees sf ewanwamnisa, = NY Teared © A428 
. . 6. d nd “ “ d 
Maser College, Birmingham. 7. CROSSINGS and SWITCHES. for Coke” reapectively, to be forwarded by post 40 


- (With Queen’s Facuity oF MEDICINE.) 
ENGINEERING DEPARTMENT. 
SUMMER VACATION WORKSHOP CLASS. 


Instructor—Mr. Harry M. Waynrorts, St. 1.C.E. 

A SUMMER VACATION CLASS will COMMENCE 
on MONDAY, Juty 25th, for Practice in vig oy Ten in 
Toolwork at the Patternmaker’s Bench and the Vice 
in Machining, at the Lathe, Sha ing, ae and 
Drilling Machines; and in Engine Driving. The class 
will be continued for eight weeks, the work being 
done under the direction of Mr. WAYNFORTH, with the 
assistance of a skilled Mechanic. 

Students 4 join for the whole, or a part only, of 
the eight weeks. 

The Class will work from Nine a.m. to One p.m., and 
Two p.m, to Five p.m. for five days per week. 

Fse for the term of eight weeks :— 

Systematic Students, £3 88. Od. 
Non-Systematic Students, £4 4s, 

The College supplies, without ee cao, = 

Tools and Materials. 243 
R. 8. HEATH, Principal. 
GEO. H. MORLEY, Secretary. 


enywern House Military 
AND ENGINEERING COLLEGE, 
2, Penywern Road, Earl’s Court, 8. W. 
Principal—G. W. px TUN&RLMANN, B.8e., M.LE.E. 
‘elegrams, ‘‘Tunzelmann, London.” 
Complete Courses in Engineering Department 
quality” Students for entry into Cooper’s Hill and 
ntral Institution Engineering Colleges, and into 
Engineering Works. pecial Courses in Electrical 
Engineering. 
Extensive Laboratories, Dynamo Room, &c. 
Students are regularly sent to the College by leading 
Engineers and Scientific Authorities whose names are 
given on the Prospectus. Z 827 











[the Engineering Exchange, 
22, BILLITER STREET, LONDON, E.C. 
CoMMITTER, 
JAMES ARMER, A.M.I.C.E. 
of — Birch & Co., Merchants, Liverpool and 


ondon 
REGINAL D BOLTON, A.M.LC.E. 
n & Go., Merchants, London. 
ENRICO ¢ OANZIANT, 
of Canziani & Go., Foreign Merchants, Genoa, 
Milan, and London. 
CHARLES CHURCHIL L, 
of Charles Churchill & Co., Limited, Im 
of American Machinery and Tools, 
and Birmingham. 
E. R. CLEATON, 
of — Bros. & Co., 


» &e. 
J. E. DARBISHIRE, 
of T. Firth & Sons, Limited, Steel Manufacturers, 
Sheffield. 
J. 8. ELLIS DE VESIAN, 
Consulting Engineer, London. 
J. ALFRED FISHER, 
of United Asbestos Co., Limited, Asbestos Manu- 
facturers, London. 
C. Q. HENRIQUES, A.M.LC.E., 
London. 
F. H. NALDER, 
of Nalder Bros. & Co., Electrical Engineers, 
London, 
H. F. L. ORCUTT, 
of Ludw. Loéwe & Co., Manufacturers of Ma- 
chine Tools, ore Ammunition, &c., Berlin. 
©. W. POTTER, A.M.I 
of Worthington Seales Engine Co., New York, 


London 
JAMES PAXMAN, ae M.LC.E 
of Dav: ey, Paxman&Co., | Agricultural Engineers, 
Colchester. 
F. L. RAWSON, M.I.E.E, and A.M.I.C.E. 
of Woodhouse & Rawson United, Limited, 
epee Engineers, London, &c. 
F. W. REA 
of Unbreakable Pulley & Mill Gearing Co., 
Limited, Manchester, Newcastle, and London. 
T. J. SOOONES, M. Inst. O,E., 
Bristol and London. 
FREDERICK STIELTJES, 
of F. Stieltjes & Oo., Foreign Merchants, 
Amsterdam, Brussels and Copenhagen, 
A. H, TYLER, 
of Tyler & Ellis, Consulting Engineers, 


London. 
WYNDHAM A ag eee ee M.I.C.E., 
Consultin eer, London. 
NICHOLAS J. ESE 
of Harvey & Co., Limited, Hydraulic Engineers, 
&c., Hayle and London. 

The EXCHANGE is NOW OPEN Daily. High 
Change every TUESDAY, at Twelve p.m. Terms of 
Membership can be had on — to the ~—— 
TARY, 33, Ola Broad Street, E.C. 


rters 
ndon 


Oil Merchants, Liverpool, 








TENDERS. 
THE BRYMBO a. oy Lrp., near Wrexham, 
nv! 


[lenders for the Construction 


of about 464 yards in length of WATER-TIGHT 
DAM for Reservoir, having an average height of 19 ft., 
brick culverts, pitching, and other work. 

Plans and Specifications can be seen at the Drawing 
Office of the Brymbo Steel Co , between the hours of 
Ten a.m. and Four p.m., on Friday, the let of July. 
Tenders to be sent hy Saturday, the 9th of July 
proximo. The Company do not bind themselves to 
accept the loweat or any Tender. 

A Competent CLERK of the Works is also RE- 
QUIRED to superintend the above-mentioned work, 
and it isan essential qualification that he should have 
previously been engaged on similar works. A M1 





The Conditions: of Contract may be obtained on 
ap) ion to the Director General of Stores, India 
Whitehall, 8.W., and Tenders are to be de- 
livered at that Office by Two o’clock p.m. on Tuesday, 
the 5th July, 1892, after which no Tender will be 


ved, 
J. PARKER, A 278 
Director General of Stores. 





BELFAST HARBOUR. 





The Belfast Harbour —ew are prepared to 


f [ ‘Yenders for “Supplying and 

FITTING UP AUTOMATIC GONGS, with 
suitable Clockwork Machinery, on Nos. 2, 3 and 4 
Lighthouses in the Victoria Channel Extension, and 
on the Lighthouse on the North End of the East Twin 
Island, Belfast Lough. 

Sealed Tenders, accompanied by Drawings and 
Specifications, addressed to the undersigned, and 
endorsed “‘ Tender for reg) semana to be sent 
in on or before 18th July, 1892. 

The Commissioners do not t bind themselves to accept 
the lowest or any Tender. 

RRIE, me < 


w. CU 
Harbour Office, Belfast, loth June, 1892, A 233 





COUNTY BOROUGH OF HUDDERSFIELD. 
CAST-IRON WATER PIPES. 


[lenders are Invited for 16 


CAST-IRON WATER PIPES, BENDS, VALVES 
and SUPPORTS. 

Specification and Form of Tender may be obtained 
from Mr. A. B. Mountain, Borough Electrical Engi- 
neer, Gas Works Street, where plans may be inspected. 

Tenders must be endorsed “ Tenders for Cast-iron 
Water Pipes,” and delivered not later than Tuesday 
morning, the 5th July, 1892, to the BOROUGH 





ELECTRICAL ENGINEER A 258 
TENDERS FOR STEEL TYRES. 
THE MEXICAN RAILWAY COMPANY, Lisp, 


is prepared to receive 


[lenders for the Supply and 


DELIVERY of— 

STEEL TYRES for Locomotives. 
Specifications, with Conditions and Form of Ten- 
der, can be obtained at the Company’s Offices on 
payment of 5s. each, and Drawings may be inspected 

tween the hours of Ten a.m. and Three p.m., Satur- 
days excepted. 
‘enders must be ae not later than Noon on 
Wednesday, the 6th Jul: 
By Order of e Board 
JOHN T. DENNISTON, Secretary. 
The Mexican Railway Co., Ltd 
45, New Broad Street, London, E.C., 
23rd June, 1892. 


BELFAST HARBOUR. 
TO ENGINEERS AND SHIPBUILDERS. 
The Belfast Harbour Commissioners are prepared to 


[renders for “the Supply of a 


HYDRAULIC SUCTION mew of capable 
of dredging clay or other compact material from the 
bed of the river, harbour, or docks on their Estate, 
to a depth of 86 ft. below her water line, and of 
discharging the spoil, through pipes, a maximum 
distance of 1 statute lien with all necessar 

Appliances, Moorings, &c., delivered and set to wok 
in Belfast Harbour, 

Sealed Tenders, accompanied by Drawings and 
Specifications, addressed to the undersigned, and 
endorsed ‘Tender for Hydraulic Suction Dredger,” 

to be sent in on or before 18th July, 1892. 

The Commissioners do not bind themselves to accept 


the lowest or any Tend ~~. 
A. CURRIE, Secretary. 
Harbour Office, Belfast 15th June, 1892. A 237 


SOUTH INDIAN RAILWAY COMPANY, Lr. 


The South Indian Railway Com: pany, Limited, is 
prepared to rec 


[renders for the Sur pply of :— 


one ) GENERAL bee Bg rising 

Files, Hardware, Wrought Iron, TBest Netetites 

7, ame Metals, Leather Goods, Oils, Colours, 
Soo ores and Glass, Telegraph 


(2. ) LOCOMOTIVE and 3 ENGINEERING STORES, 


com, 
Bteel Axles, Axle Boxes, Lubricators, Eccentric 
Sheaves, Copper and Iron Plates, Spiral Springs, 
Brass Tubes and Steel = 
(3.) STATIONERY, comp 
ted Forms, Paper, Ink, "Bickets, and Sundries. 

Specifications and Forms of Tender may be obtained 

o he Company’s Offices on and after Monday, the 
June. 

Tenders, addressed to ‘‘ The Ohairman and Directors 
of the South Indian Railway Company, Limited,” and 
marked ‘‘ Tender for Stores,” or as e case may be, 
must be left with the undersigned not later than 
Twelve o'clock of Tuesday, the 12th day of July, 1892. 

The Company is not bound to accept the lowest or 
any Tender. 

A charge of £1 (which will not be returned) will be 
made for each copy of the Specifications. 

Copies of the wings may be obtained at the 
Office of Sir Grores B. Bruce, 8, Victoria Street, 
Westminster, on payment of Five Shillings per Sheet. 


A 247 

















By Order, 

Co Off ee ¥_ mor oD to 
mpany’s Offices, ng Director. 
66 Gracconurch Street, Lenton,” 

22nd June, 1892, A 267 


the undersigned so as to be received not Fag than 
Ten a.m., 30th June, 1892, 
By Order, 
T. D. GENLLOUD, Secretary. 
Liverpool Street Terminus, London, EC., 
21st June, 1892. A 278 


THE BENGAL AND NORTH-WESTERN RAILWAY 
COMPANY, Limirsp. 


The Directors are prepared to receive 


[renders for the Supply of 600 


COVERED GOODS dhscos 6 4 in accordance 
with the Drawings, particulars of which may be 
obtained at the Company’s Offices. 

Specifications, Forms of Tender, and general con- 
ditions of contract may be obtained by payment of 
Two Guineas each, no part of which will in any case 
be returned. 

Tenders should be delivered not later than Noon on 
Monday the 4th prox., and be endorsed ‘‘ Tender for 
Covered Goods Wagons.” 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order - the Board, 
= MA RRYATT, Secretary. 
337, ON panecey Hou 


road Street, London, E.C., 
28rd June, 1892. 
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Wanted, an Expert Tracer ; 


preference will be given to one able to shade 

and colour well.—A BPly eon with full particulars and 
=. required, to N & ANDERSON, L>p., 
Iron Works, Kent. A 263 


Wanted, a Turner for Crank 


Axles and general work; non- society pre- 
ferred. a 
PECKETT 
Bristol. 


entleman Apprentice 

WANTED by a Firm of Mechanical Engineers, 

in their Works, 100 miles west of London. Premium 
moderate.—Addrese, Y 991, Offices of a, « 

1 





stating wage, age, and ex; 


rience, 
SONS, Locomotive Engine 


eee 
A 23 











SITUATIONS WANTED. 


Wanted, Position as General 


or Works’ Manager, or Representative to a 
Firm of Engineers constructing heavy machinery of 
all kinds, such as hydraulic plant, petroleum, storage 
and transport plant, electric light poem ( venti- 
lating machinery, water works and gas plant, boilers 
and steam engines. The advertiser = a valuable ex- 
perience in all the above classes of work and a good 








r i Yenders are Invited for 
DEEPENING and otherwise ALTERING the 
OUBITT TOWN DRY DOCK. Specification and Litho- 
graph Drawin a be obtained of Mr, F, E, DuckHam, 
Engineer, Millwall Docks, on payment of 2s. 6d. 
Tenders to be sent in by. Monday, 4th July. A 21 








APPOINTMENTS OPEN. 





BELFAST HARBOUR. 
The Belfast Harbour Commissioners 


Reauire a Gentleman of ex- 
perience as Harbour Engineer ; salary £800 per 
annum. The person appointed will be required to 
devote the whole of his time to the service of the 


Trust. 
Applicatione, stating age, present and — 
aw &., with Copies of Deteonins te 
the undersigned on or before or oth 
proximo. 


A. CURRIE, ‘e—: 
Harbour Office, Belfost. 16th June, 1892. 


ROYAL INDIAN ENGINEERING COLLEGE, 
COOPERS HILL, ENGLEFIELD GREEN. 


anted, an Instructor in 

Geometrical Drawing and Estimating, and 
Lecturer in Architecture. Salary £450 per annum, 
with bachelor quarters in the College for bona jide | 8 
residential purposes, with the use of coals, gas and 


water. 
For! further Particulars apply to the moe 
at the College. 


anted, an Assistant In- 


STRUCTOR i in Geometrical Drawing, at the 
Royal Engineering College, Coopers Hill. Salary 
£250. Applicants must be conversant both with 
a and Architectural drawing. 
pes in writing (enclosing testimonials) to the 
ETARY at the College. A 250 


A 282 











anted, for a Handicraft}? 


School proposed to be established in India, 
TEACHERS to give practical instruction in the 
following Trades :— 

Cai try and Joinery. 

Cabinet Makers’ Work, Furniture Making, Polishing, 
Upholstering. 

Road Carriage Building. 

Working in different Metals and Tools, including a 
knowledge of the Manufacture of Nails, ws, 

Locks, pee Brass Fittings, and hardware gene- 
rally. Lacquering and Burnishing. 

Plumbers’ Work. 

Metal-Plate Work. Tinsmiths’ Work, including a 
knowledge of the Manufacture of Tin Utensils and 
of the Enamelling of same. 

Electro Metallurgy. 

Glass Manufacture. 

Pottery and Porcelain Manufact 

Soap Manufacture. 

— and Masonry, Brick Laying and Brick 
Cutti 
‘Mantitacture of Painters’ Oils, Colours, and Var- 
nishes. 

Manufacture of Oils, Fats, including Candle Manu- 





facture. : 

Dressing of Skins and Tanning Leather. 

Boot and Shoe Manufacture. 

Applicants must have a thorough practical know- 
ledge of the subject, a special aptitude for impartin; 
instruction, previous teaching experience, and a good | and 
business capacity. 

Those who pon had Technical Theoretical training 
in . Technical Institute or Science School preferred. 

lications must be made on or beleus Saturday 
we h July, 1892, addressed to R.C. A., care of 
Messrs. STREET BROTHERS, 5, Berle Street, Lincoln’s 
Inn, London, W.C. A 285 


A Secor to push First- 


etc t oes ogy oe pe commanding a large | are 














pox a, a Post Office, Liverpool. 


it harbour boards, shipbuilders, and 
municipal authorities.—Address, Z 261, Offices of 
ENGINEERING, Z 261 


Menager Seeks Appointment, 
has large good all round experience, practical 
and commercial ; well up steel trade, rolling, forging, 
energetic, good’ organiser, thorough disciplinarian. 
Age 40.—Address, 728, W. Porrsous & Co., ce 
270 
A dvertiserSeeks caine 
as Assistant Manager ; London preferred ; exten- 
sive experience in steam engines, steam pumps, pump- 
ing machinery and general work ; over 20 years with old 
midland firm ; 3} years in solemanagement of engineer- 


ing department. — Address, MANAGER, — 
Coalbrookdale. A2 


Superintending Marine i. 
NEER.—APPOINTMENT WANTED. Good sea, 
land, and average experience,—Add MOORE, 
care of Many & SALMON, T36, Minories, Lo Tanten, E 
Re -Engagement Required = 
an experienced Mechanical Engineer (age 42) 
accustomed to the management of works and manu- 
facture of high-class engines, boilers and machinery ; 
also W.I. girder- work, Lc apind F and constructional 


py emer highest , A195, Offices 
ENGINEERING. A195 


Practical Engineer, good lin- 


guist, who has just returned from a 24 years’ 




















tay 01 : te River Plate and Brazil, is OPEN for 
ENGAGEMENT abroad. Good experience in railway 
and canal work, engines, binders, coffee, and other 
machinery. Good references.— Address, A 262, _— 
of ENGINEERING. 


Frereign | ee, great ex- 
perience in Bridge DO nelih, DEST ing 
German, French, and a Tittle En ES an 

ENGAGEMENT with a civil ee or bridge bald. 

ing firmas constructing engineer. Excellent references. 

Very mode salary.—Address, M. G., 15, — 

Street, Russell Square, London, W.O. 


Pravghtsman (age 31) accus- 

tomed to general engineering DESIRES EN- 
GAGEMENT; north of England preferred. iain 
A 280, Offices "ot ENGINEERING. A280 


Bous £5 to any Person who 


can SECURE a ae for an Engineer in 
the engine room in steamship of a first-class line ; has 
had charge of heavy machinery ; used to inspection of 
all types of steam boilers and indication of engines. — 
Address, A 282, Offices of ENGINEERING. A 282 


(Chicago Exhibition —An Ex- 


enced Engineer (26), Whitworth oaahe, 
WISHES soaks Giaaish, French: — to be ore 
sen 's Spanish, French and German ; 
references. — BOX 73, SBLL'S Advertising Mee 
London. A 224 


London Agency.—An Estab- 


lished Firm of En ~ peg with good connections 
and city offices, are OPEN to UNDERTAKE the SOLE 
AGENCY of a first-class manufacturing firm.—Ad- 
dress, L, A. 208, Messrs. Dgacons, Leadenhall ae 
E.O. 























PARTNERSHIPS. 


ley Kirk, Price, and 


a? (eae 1850), MECHANIOAL 





Wrens 


RATORS. J ome Albert 84.5 Man- 

ARBITRA 

chester ; and 49, tahoe ae ae EC. 
hic Addresses : 


Manchester Office, Lyprcator. London Office, Lepicns. 


a ee 


engineers) desirous of entering esta- 
concern are invited to commu- 








are given and req 
and GOULTY, 49, 49, — » Victoria Street, London, E. 


9442 | and Albert 

















¢ 
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E ineering Firms of Good 
wh dei open to a 7 re 
ested to communica‘ 
See ow = ed pln ie numbers of clients o 








for such._—_WHEATLEY KIRK, PRICE, & GOULTY, 

= Queen Victoria Street, London, E.C,; and Albert 

‘uare, Manchester. 9860 
WANTED, &c. 





Wanted, Jib Crane, suitable 


for Moulding shop, to litt on less than six 
tons on end of jib. Jib to 19 to 20 ft. long and eft. 
from floor to underside of jib. State full particulars 
-— lowest price on rail, and where to be seen. Must 
first-class condition. —Write, STEEL, ates | and 
OZER, Lap., Sheffield. A 259 


[xtension of Works.— Wanted, 


MODERN SHIPBUILDING AND ENGINEER- 
ING MACHINERY, new or second-hand.—Full ie 
ticulars and prices to SECRETARY, Tuamss Iron 
Works, Blackwall, E. 


.PUBLICATIONS. 


['ables of Diameters and 


THICKNESSES OF WROUGHT-IRON AND 
STEEL TUBES 
to resist Hydraulic Pressures ~. og 500 Ib. to 
20,000 Ib. per square in: 
together with a Table of ot Approximate Weights per 














Compiled and Published by_ by HOWELL & CO., Ltd., 
Brook Steel Works and Sheffield Tube Works, Sheffield, 
where Copies can be obtained, Price 102. 6d. 961 3 


Crown 8vo, 12s. 6d., Cloth. 


sbestos: Its Properties, 
OCCURENCE and USES. With some Account 

of the Mines of Italy and Canada. By ROBERT H. 
J —— With pm > ¢ Collotype Plates and other Illus- 


tration 

= = interesting and invaluable eels 
Guardia 
CROSBY LOCKWOOD & SON, Stationers’ Court, E.C. 


Post Free 7d. 
A Summary of the New 
PATENT ACT, 1883. By W. LLOYD WISE 
(of Lincoln’s Inn Fields, mG Fellow of the In- 
Create of Patent Agents, M. Inst. M.E., M. Iron and 
Steel Inst., Assoc. Inst. C.E., Assoc. Inst. N.A. 


Reprinted from ENGINEERING. 
London : of —< ENGINEBRING, 35 & 36, ee * 
SP 


treet, Strand, W.C. 
? 

on’s “ je of Engi- 

neering, Civil, Mechanical, Military and Naval, 
with technical terms in French, German, Italian, and 
— ” Boe anced iy * Bryne and "Spon, complete, eight 
vols., jupplementary ones, handsomely 
tana, ot _—. ‘ost ten guineas; will take six 
guineas.—Mr. SERGEANT, 54, E Clifton Street, a 


ton, Sussex. 
Mie Tools, Lathes, Plan- 
pg 


inctlne 
pan church Street, | — 


ye For Sale, Vols. XX XVII. to 5 


CVI. pares Ty unbound (1874 to 1891), of the 
**Minutes of P: ings of the Institution of Civil 
Engineers.”—Address, A 253, Offices of ENGINEERING. 


rer Sale, a Galloway Boiler, 


—. by 7 ft. ; ag as new. Insurance certificate 
can be seen. —Addrese, A 246, Offices of ENGINEERING. 


ProrSale, a Bargain, Worthing- 


TON DUPLEX FIRE PUMP (Worthington’s 

—- make), size A; 7} in. steam cylinders, 3} in. water 
10 in. ‘stroke ; has done very —_ work, and 

og equal to new.—A. G. MUMFO » Culver 
Street Iron Works, Colchester. 248 


ke r Sale, 40 Tracings iauaean) 

good condition, such as Siemens and Bessemer 
plant, —_— rolling mills, colliery winding and hauling 
engines. Price about the value of time it would take to 
make tracings.—Address, A 216, Offices of ——— 
1N@, 


Fe Sale, on Hire Purchase. 


ca re, of every description led on 
Now and 

















FOR SALE. 

















ts orfor cash. 
ge rite for = Stock, including 
Lathes (all sizes), Drill: Sa’ 
Band Saws, &o., &.—RO G. FOOT and CO., 
12, Great St. ‘Thomas Apostle, London. E.C. 9573 


IMPORTANT ANNOUNCEMENT. 


Ro Sale, as a Going Concern, 


all that old-established BUSINESS of IRON on 
BRASS FOUNDING and ENGINEERING, still carried 
on by Messrs. res & Loneporrom, at at Hind- 
is. ‘oundry, Barrow- urness, who commenced in 
863, together with ar "Buildings (erected on land 
owned dtvcrey quemaboceny Gain tae naphnte wie 
e at an easy ground rent), w! are replete w 
Modern Machinery, Tools, Plant, and Stock. The 
works are capable of employ 150 = 200 hands, and 
are situated by Furness with siding in 
yard, and close to the Devonshire The fore- 

affords a rare opportunity to anyone a 
ities to manufacture, which be carried 0’ 

sheng with the present business. Mr. Waddington, 

the senior partner, who has always had the manage- 
ment of the works, would be willing to prac 
siderable interest with any such inte fate m 
if agreeable, take an pond n its future manage 
Good reasons w 





with. 
to Mesers. WADDINGTON & Sane 
Foundry, in-Furness. 


Barrow- 


JUST PUBLISHED. 
In Demy 4to, Handsomely Bound in Cloth, with many hundred Engravings, and 574 pages of Text, price 6s. 


SPOONS’ 
ENGINEERS’ AND CONTRACTORS’ 


ILLUSTRATED BOOK OF PRICES 


MACHINES, TOOLS, IRONWORK, COLONIAL MACHINERY, 


AND 
“+. CONTRACTORS’ MATERIALS 
— For 1892-3. Ass 
E. & F. N. SPON, 125, Strand, Lonpon. New York: 12, Cortlandt Street. 

















NOW READY. 


Imperial Quarto, handsomely bound in Half Morocco, price £2 10s. 500 pp. of Text, 
Tables and Plates, and over 700 Illustrations. (Weight 9 lb. 6 oz.) 


MODERN FRENCH ARTILLERY 


(The St. Chamond, De Bange, Canet and Hotchkiss Systems). 
WITH ILLUSTRATIONS OF FRENCH WARSHIPS. 
By JAMES DREDGE. 


Chiefly Reproduced from ‘‘ ENGINEERING.” 


CHAPTERS: 
II. Steel Ordnance. III. Breechloading Mechanism. IV. The Pre- 
sent Condition of French Ordnance. V. The St. Chamond Steel Works. VI. The De 
Bange System of Ordnance. VII. The Forges et Chantiers de la Mediterranée, VIII. 
Hotchkiss Machine and Quick-Firing Guns. IX. Bhe French Navy. 


THE WORK IS PROVIDED WITH A CAREFULLY PREPARED AND COPIOUS INDEX. 


I. Introductory. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








Crown Quarto, Cloth, Price 7s. 6d., profusely Illustrated. Weight 3 lb. 4 oz. 


“WIRE:” 


ITS MANUFACTURE AND USAS. 


By J. BUCKNALL SMITH, 


AUTHOR OF ‘‘ CABLE TRACTION,” ‘‘ ROPE HAULAGE IN MINES,” ETC. 
Cuapter I. Iron and Steel Wire. II. Copper, Bronze, Brass, &c., Wires. ILI. Wire | W. 


Gauges. IV. Electrical Conductors. V.& VI. Wire Ropes and "their Applications. 
VII. Wire Netting and Fabrics. VIII. Wire Fencing. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


Demy Quarto, Price 30s., cloth, with 900 pp. and about 1500 Figures. Weight 74 Ib. | 


ELECTRIC ILLUMINATION. Vol. II. 


By JAMES DREDGE, Dr. M. F. O'REILLY, and H. VIVAREZ, 
Edited by JAMES DREDGE. 


This Volume contains : I. Electrical Measurement. II. Photometry. III. Dynamo- 
meters. IV. Recent Dynamos and Lamps. (Partly compiled from ENGINEERING.) With 
an APPENDIX compiled by W. LLOYD WISE, Member of Council of the Institute of 
Patent Agents, containing Profusely Illustrated Abstracts of Specifications of all Patents 
granted in this country from January, 1873, to June, 1882, and having reference to Elec- 
trical matters. 














Vou, I. 1s our or PRINT. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








In Two Volumes, Half Morocco, Price £3, Imperial 4to. Illustrated by 176 Plates and 
295 Engravings in the Text. Weight 18 Ib. 


RECENT PRACTICE in MARINE ENGINEERING. 
By WILLIAM H. MAW. 


Comprises descriptions of all the leading types of ay En , together with illustrated 
accounts of other Machinery, such as ‘eaheeee x fois for Rope and — 
Haulage, &c 


(Partially reprinted from ENGIvgERING.) 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


Fer Sale.—Small Engince 


BUSINESS ; workshop, engine, 
Has done government contractor’s work un A 
_ <7 7 n hand — now ; also PATENT RiGH 
of enginee: Situation, Millw ren - 
annum. mares deny t—y Offices of Enommenine. A 27 


Sxs gar Machinery.—Remaining 


portions of a cere ot Machin: 
yore Sugar ery 











TX Engineers.—For Sale, an 
old- a oe ENGINEERING BUSINESS for 
the manufacture of specialities in the North of 
England, - a going cones concern. r made com- 
tence and re’ on 7. 
A 260, Offices of Eoameelie A260 
kK ilbowie, near Glasgow.— 
TO LET or SELL, POUNDRY, with Machine 

















Shop, Steam and Hydraulic Plant ; railway siding ; | are yea cco OFFERED 
four acres und.—PATENT SAND MOULDING For ———_ spply & FARIE, 
MACHINE COMPANY, L1p., 95, Bath Street, Glas- | 149, West George Glasgow. 
gow. A 265 3 

A New Concrete Mixer and 
| Hor Sale, Second-hand C.S.C. STONE BREAKER for £00. Also two second- 

ENGINE, strong and in good order, cylinder | hand Stone Breakers, and one Disintegrator, been out 

30 in., stroke 21 in., complete. Also HP. >. ENGINE, on hire; Oe ee aaa ad 
cylinder 9 in., stroke 9 in.—For price and particulars | Rollers. —S. MASON & ©0., Stone and 
249 | apply, COX & CO., Falmouth. A 182 Grinding Machine Makers, Leicester. Y¥ 007 





rng | 


be Sold Cheap, a No. 3 


Pars DISINTEGRATOR by the Hardy of 


; has been but little used.—A GEO. 
RULAM. & SONS, Bristol. pely, 


Gbapers, Several Patterns up 


BORING MACHINES, several sizes up to 11 tons. 
MILLING MACHINES, five rns and sizes. 
LATHES, from 3 ft. to 30 ft. 
PUNCHING and SHEARING MACHINES, 
DRILLING MACHINES. 
Numerous other Tools in Stock as made for the 
British Government and eminent engineers. 

» London Warehouse : 100, H itch ; all — 
to BRITANNIA CO., Col 
Ready for Delivery, High. 


class new 6 ft. Radial DRILLING MACHINE, 
one ditto 4 ft. 6 in. radius, and one 5-cwt Self. 
STEAM HAMMER. —— BOOTH & CO., be 


Ironworks, Halifax. 
Mechine Tools in “Stock. 


11 LATHES, from 7} in. . up to 16in. centres ; various 
lengths of beds. 
7 yen ged MACHINES, from 5 in. up to 14 in. 
stroke; 3 ft., 4 ft. and 6 tt. . beds. 
3 yy oy MACHINES, 4 tk by 2 ft. and 6 ft. by 


2 tt. 8 in 
5 SLOTTING MACHINES, 4} in., 7 in., 10 in. and 
12 in, stroke 
7 = DRILLING MACHINES, 3 ft. 6 in. and 5ft. 


5 Pillar “DRILLING MACHINES, to admit 24 in., 
30 in. and 36 in. diam 
1 SLOT-DRILLING MACHINE, 12 in. stroke. 
1 Double-geared MILLING MACHINE, 
1 Single-speed MILLING MACHINE. 
1 7} in. centre Hollow Spindle CAPSTAN LATHE. 
Buyers will do well to inspect our stock before pur- 
chasing elsewhere. Full particulars and illustrations 
on application to— 
F. SMITH, & 213 


G. F. 
Paragon Iron Works, South Parade, Halifax 


New Lathes in Stock and in 


Progress :—7 in., 8 in., 9 in., 10 in., 12 in. and 
14 in. 14 in. centre Send enquiries to A. HAWORTH. 
Machine Tool Maker, Sowerb erby Bridge. A 245 


[Png Press, superior make, 
modern American gutta, absolutely new, in 
perfeot working order, warranted it ; will 
draw up to 5 in. deep; blank diam. 13} in. ; 
weight 4 tons , with set of dies and complete 
trimming and w' ing apparatus for lathe. List — 
£280; will take £130. Department given up ; 
wanted.—BOLT & ESMARK, Engineers, Selly ( ‘Oak, 
Birmingham. AU 


Te Experimenters. — For 
immediate co MACHINERY, with a total 
output of on 100 HP. ; 100 volts direct current. 
In ion.— Apply, HARRY SOUTH, Electrical 
rr 10 & 12, Garrick Street, Covent —_ 


Engine, Second- Sand, 

12-HP. ‘‘ Otto,” overhauled and guarantee teed 
working order, £120.—Apply, DICK, KERR & Ae 
Ltd., 101, Leadenhall Street, London. 


I "wo 25-HP. Nom. Satie 


fired Tubular BOILERS, by Fraser & Fraser, 

4 ft. by 12 ft. 6in.; and two 20-HP. Locomotive Type 
BOILERS, by Marshall & Sons, TO BE SOLD, to find 
room for ‘larger ones in September; also a "pair of 
High-pressure Hydraulic PUMPS. May be seen at 
work by arrangement. — Address, J., 55, ee 
A 256 


House, 
orizontal 24 in. 
cyl. by 48 in. stroke, with Flywheel, 16 ft. 
diam., in sections, complete with pum , governor, and 
all fittings. Can be seen workin rst- class engine, 
in splendid order.—Apply, J. ONKHOUSE CART- 
MELL, 35, West George Street, Glasgow. 9649 


ancashire & Cornish Boilers. 


‘nae unber FOR SALE. —State size required 
to J. MONKHOUSE CARTMELL, 35, West George 
Street, Glasgow. Telegrams: Monkhouse, Glasgow. 


9128 


- HP. Combined Vertical 
MORTAR MILL on —_ trav — = cheap for 


























as 








Engine, 








STEAM ENGINE and BOILER, with 6 ft. pan 


cash, deferred payments, ss terms of hire 
and p —Apply, B BARRO & CO., Limited, 
Engineers, Banbury, Oxo: 8580 





ew Meiless for Sale. 


One New Steel VERTIOAL B BOILER, 14 ft. 9 in. high, 
including ns ochels, dy 5 ft. 6in. diameter, with five cross. 
riveted on v seams, suitable for 

70lb. eee cena 


One New Steel Rots Return-tube —— — 


2 ft. across front, 1 ft. 8 in. 
across arch, 2 ft. 7 in. high, 3 ft. Zin. by 1 ft. 6 in. 
barrel, 28 13 in. tubes, suitable for 80 lb. working 


—— 
One each 6, 5, 4, 38, 2 and 1 HP. standard size 
by y= BOLLERS RS. . 


One Second-hand 30-HP. Cochrane Patent VER- 
TICAL BOILER, thoroughly overhauled, with new 
a ~ —_—- ae: sy Ib. eee 

team oy with 


thoroughly over- 








Ne -on- 

For Continuation of Small 
Advertisements see Pages 4 
and 72. 
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The ORIGINAL and ONLY GENUINE 
PATENT 


SPHINCTER GRIP 


“ HERCULES” Brand (Regd.) 


Flexible Indiarubber Armoured Hose. 
Durability of Steel with Flexibility of Indiarubber 
Warranted and Guaranteed. 
PRACTICALLY INDESTRUCTIBLE. 

For Water, Steam, Gas, Air Suction, Hydraulic, &. 
Made to withstand internal or external pressures up to 
6 tons on square inch. Beware of worthless imitations, 


INFRINCEMENTS WILL BE PROMPTLY PROSECUTED. 
z At Leading 
Exhibitions, 
1887 to 1890. 


REGISTERED STATIONERS’ HALL, 
Eclipses all Hoses. Price Lists on application. 


The Sphincter Grip Armoured Hose Co. La. 
Offices: 9, MOORFIELDS, LONDON, E.C. ones 
PORTABLE AND STATIONARY 


STEAM & MANUAL FIRE ENGINES, 


And every description of Fire Extinguishing 
Apparatus for Cities, Towns, Factories, Workshops, 
Mills, Mansions, Public Institutions, &e, 





MANUFACTURING CO., 


9, MOORFIELDS, LONDON, E.C. 
Works; London and Northampton. 9547 
Write for new Illustrated & Descriptive Catalogue, post free. 


The Stockton Forge 


(Owwers : Tas Exourerewwe Surety Co., Lrp.) 
BRIDGE BUILDERS, 
IRON FOUNDERS, 
MAKERS OF FORGINGS 
And GENERAL ENGINEERS, 


Stockton-on-Tees. 


Bee Advt., page 15, in last week’s issue. 9485 
London Agent: & C. SHEWELL, 
Suffolk House, Laurence Pountney Hill, E.C. 


TUCK’S GENUINE 
PACKINGS. 


For Detailed Advertisement, see Page 75 of 
last and next Issues. 9383 


116, CANNON ST., LONDON. 


STEAM HAMMERS 


Our Specialite. 

Our 3 cwt. 
HAMMER, being 
self-contained— thus 
dispensing with ex- 
pensive foundations 
—is specially adapted 

for 
A General Engineering 
Works, Cotton Mills, 
&e., &e. 


ee 


Hundreds | inUse 


P. PILKINGTON, 


DOWRY WORKS, 
ACORINGTON, LANCASHIRE. 

















CONVEYORS & ELEVATORS 


COZXING MECHANICAL STOEKERS. 


we|38, CHANOERY LANE, 


AIG 








Write for Prices and Particulars to the 


new CONVEYOR CO.,-10. 


1, Metal Exchange Buildings, Leadenhall Street, LONDON, E.C. 








UNITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 





Pioneers of the Asbestos Trade. 








COCHRAN & Co.,= 


BIR ENEHEAD. 


PATENT VERTICAL 


MULTITUBULAR BOILERS 


Ready for Immediate 








f 
UI 


oN SASSI" gy 


ene 


ALL SIZES IN STOCK OR PROGRESS. 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 


ALWAYS IN STOCK OR PROGRESS. _ 


8066 | Teleph 


PATENT AGENTS. 


PATENTS. 
A Lison Bros., Patent 


ents 
AND MEOHANIOAL DRAUG 
a. Colonla Lane, Holborn, London, W.O. British, 
and Patents obtained. Searches 
and le Marks registered. 


Patents cour, 2 psa ie 


and SON, Fel. Chartered Inst. Patent Agents, 
19, Southampton Buildings, Chancery Lane, W.C. 
All business relating to ritish and Foreign Patents, 
Designs and ie Marks transacted on moderate 
terms. Pam = and general advice gratis, 
elegrams, ‘‘ Epa, London.” 
ESTABLISHED EIGHTEEN YEARS. 585 


Ayrton and Thomas, 


PATENT AGENTS. 

Provisional Protection, 9 months, £3 3s. French 
Patent, £8. Belgian, £4. German, "£10108. Drawings 
at charges by estimate. List of charges, all countries, 
pact on aaNet Tele. Address: ‘‘ Prolonged, 
MAS, Sole Acting Partner. 

60, Chancery se London, wW.Cc. 9579 
Son, 


rewer and 

PATENT AGENTS, EsTABLisHED 1844. 
LONDON, 

And 80, East PaRabg, LEEDS. 9358 


E. H.G. Brewster,M.1.M.E., 


ame Bn AND 
12, oie pl fn S.W. 9472 


Ah Inventors. — Harris and 
MILLS, — Agente, 28, Southampton Build- 
London, W.O., Established 1866, UNDERTAKE 
USINESS connected with patents in the United 
rire sein , and all foreign countries. pend 
MO) » PROTEOTION £4 48, Attendance in the 
vinoes at moderate es. A Chart of 187 M 
Motions, with description of each, post free, 1s. 9246 


P. Jensen, M.I.M.E., 


r. 

M F.LP.A., of ousehedee years’ experience to 

—. Colonial, and Foreign Patents, Trade Marke, 
Full culars on application.—Office 

hy Henge —_ & SON, 77, Ohancery Lane, 

on, 


Telegram ‘ites + “Retoeral. London.” Telephone 


Phillips and ‘Leigh (Henry 


Harineron Luiau, Assoc. M.1.0.E., — In. P.A.), 
22, gee oor Buildin; a. Chancery Lane, London, 
W.C. Immedia‘ as ~— <a ~wenee 
Trade Marks and pie name og 


[the New Patent = —To 


Inventors. | GENERAL PATENT OFFIOE. 
G. F. REDFERN & 0O., 4, South 
Street, Finsbury, E.0.. Provisional fase Yan £8 Be, 
French Patent, = Belgian, £4. Oircular 
one No. Regis. 





























** Invention, Candee. it "9657 


gerne — Messrs. Vau 


ant SON, British, Foreign, and Mein Ser 
ts, 57, Chancery Lane, W.C. 
fa = of business connected vith ‘Totters Patent 
for ee ga A Guide to Inventors” free by pes, 











Toope’s Asbestos Covering Co., Ld. 


CHEAPEST, MOST DURABLE and EFFICIENT 
COVERINGS IN THE WORLD. 


CATALOGUES, REFERENCES, AND ESTIMATES FREE. 


STEPNEY SQUARE, LONDON, E.”” 
or Wood-Planing, Moulding, 


and BAND SAWING MAOHINERY apply to ; 
J. SAGAR & CO., 
Saw Miil Engineers, Halifax , Yorks. 9444 


BRITISH PATENT 


GLAZING AND GLASS 60., 


LIMITEHD. 








| Lead Clothed Bessemer Steel Bars 


CLAZING WITHOUT PUTTY. 


FOR 
Skylights, &c., Mills, Railway Stations, 
Baths, Markets, Public Buildings, &c. 
SEE ADVERTISEMENT, JUNE 10, PAGE 10. 


OrFicE ADDRESS: 9374 


75, QUEEN VICTORIA ST., LONDON, E.¢. 


HANOVER, Germany. 
ENGRAVER ON WOOD 
ike) Engineer are) 
rite for Pricesand Sp and see inside 





ecimens 
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From time to time Special eget are issued, containing a Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same, 
his Directory and List are also published in a separate book form for handy reference, which may be obtained gratis from the publisher. 
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4 WILLCOX’S 
WILLCOX’S fs) cYu 


1 ir WUT ii 
| YT “Uh 
© ‘LIGHT: : \ ORK F 


STEEL CASTINGS 


107.) ENCINES 
Of every description. TOOL STEEL for Engineers, Miners, Smiths, &c. a" SAWS, HAMMERS. \ 





EDGAR ALLEN & CO., 


{ IMPERIAL STEEL WORKS, 


SHEFFIELD. 
RUSTON, PROCTOR & CoO., LID, 


SHEAF IRON WORKS, > a eenmeneiiian AND 20, BUDGE ROW, LONDON, Fi iat 0 
i 


—— - MANUFACTURERS OF 


PORTABLE AND SEMI-FIXED COMPOUND ENGINES. 


THRASHING MACHINES, TRACTION ENGINES, TANK LOCOMOTIVES, CENTRIFUGAL PUMPS. 
SUGAR MILLS, CORN GRINDING MILLS, STEAM BOILERS. 


Mining Engines and Machinery, Saw 
250 Mill 


das Es Plant, &., &€. 18,500 
MEDALS 


QUOTATIONS 
AWARDED. 





























































CATALOGUES 
on 







ny PORTABLE ENGINES. 
kinds of Fuel, High-Pressure and 
Bas Te ue 












SEMLFIXED ENGINES, 
CENTRIFUGAL PUMPS. High-Pressure ard Compound. 9427 
B 
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i. RANSOME & CO. 


STANLEY WORKS, KING'S ROAD, rome ta LONDON. 








a, 
, for Tllustrated De- 


‘pOOM YONU SB J[VY Us SseT SoISeM 
‘qoueq IelMo.110 HOV! prides ysour oy WILK 


Sole Manufacturers 
scriptive Pamphlet 
coved Suideey o[IyM ‘meg puvg s,oulosusyy 





Apply to A. RANSOME & CO., of Chelse 


HE MOST IMPORTANT L0G Sh SAWING MACHINE EVER BROUGHT OUT. 


A. RANSOME & CO.’S SPECIAL BAND SAW MACHINE FOR LARGE LOGS. 


A. RANSOME & CO. 


FOR SHIP’S RIGCCING, BOATS, Xo, OR FOR GENERAL USE 
HIGGINSON’S: PATENT 


WROUGHT STEEL BLOCKS 


FITTHD WITH WROUGHT STHEL SHHAVHS. 
PATENTEES & SOLE MANUFACTURERS, 


HIGGINSON & CO., Ltd., 7, Hurst St., Mersey St, LIVERPOOL 


GLASGOW-68, YORK ST, LONDON —37, SUFFOLK HOUSE, LAURENOD POUNTNEY HILL, E,C. 
Also Makers ot THE STEAM QUARTER MASTER (combined hand and steam steering gear), 
Silent Steam Ash Hoist, Hydraulic Rivetters, &c, 8658 Telegrams: ‘‘ HypRAULIO, LIVERPOOL.” 


Exhibiting at the Royal Islington Show from June 28th to July Sth. 
oe : ae ee 


CYCLONE PULVERIZER 
REDUCES 


Dry Solids to Impalpable Powder 
in one operation more effectively 
than any Mill in the Market. 


PERFECT 


Separation without the use of Fans, | | = 
Sieves, or Screens. 


THE CENTRAL, CYCLONE OO., ia 


OFFICES: 9 & 11, Fenchurch Avenue, London, E.C. WORKS: 32, Graham Street, London, N. 9665 


| 



























CYCLONE DISINTEGRATOR 


Is the most powerful Machine of 
the day, for Bones, Minerals, 
Chemicals, Phosphates, Grain, 
Refuse, &c. 

























_ Accidents are impossible when 
—— _ the Machine is used under proper 
é Conditions. 
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‘2 ialamia FLEMING & FERGUSON, 


| AND SIZE | FY n= 
Se ieee Shipbuilders, Engineers, & Dredge Builders, PAISLEY, W.B, 


SPHCIALTY— 


PATENT QUADRUPLE EXPANSION ENGINES. 


Having four Cylinders on same level, acting on two Cranks; this arrangement 
giving a more equable and better rotating power than a three-crank triple engine. 
Engines work noiselessly, and give greatest economy in coal, space, and upkeep. 

















HIGH-SPEED STEAMERS, STEAM YACHTS, TORPEDO BOATS, 
PADDLE, STERN WHEEL, TUG, & FERRY STEAMERS. 10s 


9 eal hie a RIVER STEAMERS, Screw & Paddle, for light draught. 
g GEORGE ELLIOT & CO., Semen 


MAKERS OF ALL SUE coeeaaiaes or — ROPES, 
MANUFACTURERS, under 


LANG’S LAY Patent WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN NEW. Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANQ’S LAY WIRE ROPE WHEN WORK. 9100 























See 





Kiev. Scart XC 


LIGHT RAILWAY ENCINEERS & 
CONTRACTORS. 
20, BUCKLERSBURY, LONDON. 

















> ae MN 


la an _ DON IRON & WHEEL WORKS, 
¥.. ve AR ME se Er. OO’, 








Merchants and Manufacturers of 


Railway Carriage and Wagon 
anne and Axles, with Cast-iron 
or Wrought-iron Naves. 


E TIP WHEELS & AXLES, BUFFER PLUNGERS, AXLE 
‘ BOXES, PEDESTALS, BUFFING, BEARING & VOLUTE 
SPRINGS, IRONFOUNDERS & ENGINEERS. 


= Telegraphic and Cable Address : “‘ BARKER, MEXBRO.” A BO Code 
used. National Telephone "No. 1503. 8986 


a JCEORGE TURTON, PLATTS & CO., fi 


SOLE MANUFAUTURERS OF Age 10} 
| T'urton’s Improved Patent Buffers, Si 


COUPLING BUFFERS, SPRINGS, &c. 


Manufacturers of Crucible Cast Tool Steel, , 
Files, Springs, &., &. 

Patent Buffer, Steel, and File Works, | 

SAVILE STREET, 


SHEFFIELD.| 


Telegraphic Address—"' BUFFER, SHEFFIELD.” 
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TANG YWVTWES 


COMPOUND “SPECIAL” STEAM PUMP 


(TANGYES’, FLOYD’S, AND MORTON’S PATENTS.) 











This modification of the well-known “Special” Steam Pump, possesses all the simplicity and 
freedom from extraneous gearing, &c., which characterise that apparatus, combined with the 
economy and other advantages of compounding when using high-pressure steam. 


70 SIZES AND COMBINATIONS. 


y 


High-pressure cylinder 
bolted direct to the cover 


Can be fitted with Floyd’s 


Patent Exhaust Steam 


of low-pressure cylinder, 
Condenser for use in 


thus keeping them per- 
shatts or confined po- 


fectly ‘in line.” 
Specially suitable for 


sitions where it is difficult 
export and for use in to convey away the ex- 
mines and other exposed haust steam. 


positions. 


From a Photograph of the 8” and 14’ x 7" x 24” Size, 


MADE FOR STEAM PRESSURES UP TO 120 LBS. PER SQUARE INCH AND IN TWO SERIES FOR HEADS UP TO 
300 FT. AND 600 FT. RESPECTIVELY. 


QUOTATIONS ON RECEIPT OF THE FOLLOWING PARTICULARS: 


lst.—Gallons of water to be raised per hour. (If not cold water, state what the fluid is and its temperature.) 
2nd.—Height of suction. Length and diameter of suction pipe. 

3rd.—Height of delivery. Length and diameter of delivery pipe. 

4th.—Steam pressure at cylinder. 


APPLY FOR NEW LIST OF SIZES. 





TANGYES LIMITED, °vncs- BIRMINGHAM. 


LONDON: 36, Queen Victoria Street, E.C. NEWCASTLE: St. Nicholas Buildings. MANCHESTER: St. Mary’s Gate. 

GLASGOW: Hope Street. SYDNEY: Hay Street. MELBOURNE: Collins Street. 7% 

JOHANNESBURG: Commissioner St. GENOA: 9, Via S. Ugo. BILBAO: Gran Via 52. ROTTERDAM: 10, Boompijes. 
Copyright—Entered at Stationers’ Hall. Telegrams: “TANGYES, BIRMINGHAM.” No. 63 B. 
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TANGYES’ GAS ENGINE. 


“OTTO” PRINCIPLE, PINKNEY’S PATENTS. 
WITH PINKNEY’S POSITIVE-PRESSURE STARTER. 


The CYCLE, or working fs le of this Engine, is that so universally and favourably known as the ‘‘OTTO,” modernised by the introduction of some RECENT 
PATENTED IMPROVEMENTS, which have the effect of simplifying and relncing the number of working parts, and of rendering the Engine less liable to disarrangement in 
the hands of unskilled people. 


Messrs. Tanaye have laid down SPECIAL PLANT AND TOOLS for the manufacture of these larger sized Gas 
Engines, and are able by their system of MULTIPLE MANUFACTURE and of WORKING TO GAUGE to turn 


them out in the best possible style. 

SPECIAL FEATURES.—Patent Combustion Chamber. Highly Sensitive Governing. Change of 
Speed while Running. Patent Alloy Ignition Tube. Positive and Automatic Lubrication. 
Patent Positive-Pressure Starter. 


















SPECIALLY SPECIALLY 
SUITABLE FOR _ i) SUITABLE FOR 
ELECTRIC ELECTRIC 
LIGHTING. LIGHTING. 








-The 35 HP. (Nom.) Gretie-ahing 86 A ACTUAL HORSE- POWER, and ki indicating 100 HP, 


SINGLE ENGINES From 4 To M<&GS ACTUAL HORSE-POWER (=170 IND. HP.) 





SPECIALLY SPECIALLY 
SUITABLE FOR .§ SUITABLE FOR 
ELECTRIC Bi ELECTRIC 
LIGHTING. LIGHTING. 











The 70 HP. (Nom.) oonial Genad-atinn 172 ACTUAL HORSE POWER, and | indicating 200 HP, 


COUPLED ENCINES From 5 10 Sep =e= ACTUAL HORSE-POWER (= 340 IND. HP.) 


CAM NOW BE SUPPLIED. 





APPLY FOR ILLUSTRATED AND DESCRIPTIVE CATALOGUE OF GAS ENGINES TO 


TANGYES LIMITED, BIRMINGHAM. 


ALSO AT 7796 
LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE, JOHANNESBURG, — BILBAO AND ROTTERDAM, 
Telegrams—"“ TANGYES, BIRMINGHAM.” No. 79 B, 

























10 ENGINEERING. [JuNE 24, 1892: 


= 


=i. JOHN A. BREMNER & CO., 


Albert Street, MANCHESTER. London Office, 79, Mark Lane. 


“LUBRICATING | occa amnngeair ame an 
SPECIAL GYLINDER AND VALVE lL 


As Supplied to the Admiralty. 
THE ABOVE ARE ALSO LARGELY IN USE BY LEADING OONSUMERS. 
Cardiff: Powell’s Place Liverpool ; 566, Wapping. Newcastie-on-Tyne: 41, Sandhill. Glasgow: 5, York Street. 9682 


Send for the New Illustrated 
= Handbook of 

















= CRANES, DREDGERS, &e. 
“i J. JESSOP & SON, 


LEICESTER. 9565 


DOUBLE & TRIPLE EXPANSION ENCINES 


SITHER CREW OF PADTLE 


ay oy my ger & Cargo Vessels 
to 200 ft. long, ‘pull under sheds. 
‘ao ee SPrPHOLALTIBS. 11» 


Contractors by Appointment to Sai = = : = = ~MARINE MACHINERY for Shipment abroad. 
H.M. Admiralty & War Department. COX a co., arene Docks Paantlia FALMOUTH, England. Spring Safety Valves registered by Board ofTmde 


axons! STEAM TRAP 


For eoting Geld Bie ent Woes. of 
Senierontants from Jacketted Pans, Gi 








ENCINEERS 2 SHIPBUILDERS 
Bollermakers, Founders, Coppersmiths, ac. 





GRAVING DOCKS adjoining Works, 
































M°DOUGALL’S PATENT 




















Makers of Plant for m= 


. ““* the only Efficient, Re- 


McDougall's Steam Dryer, Mechanical Stoker, Feed : 
Patent Wood Pulp Water Heater, Eoonomiser, do. Hable ~* -— 








Of most —_ con: 
struction. 


LASTS A LIFETIME. 


*¢ Disenfi London. 
Telegraphic serie re eo 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


CHADDERTON IRONWORKS CO., Limited, (2422227 


10, MARE LANH, LONDON. MANCHESTER OF FIOH_68, Port Street. — 


TINKER, SHENTON, & CO., 


HYDE, near MANCHESTER. 
oo | , JAMES SHENTON, Proprietor. ESTABLISHED 1872, 
= 4 Telegraphic Address; “DUPLEX, HYDE.” Telephone No, 2). 


MAKERS OF HIGH-CLASS 
» LANCASHIRE, CORNISH, VERTICAL, HYDE DUPLEX, 


AND ALL OTHER TYPES OF 


BOILERS 


Up to 200 Ibs. Working Pressure. 
=| TESTED BY HYDRAULIC PRESSURE 
TO 350 LBS. 


DRILLING, WELDING, FLANGING, PLANING, 
RIVETTING, &¢., 


By Special Machinery of the most 
modern construction. 


Cornish, Duplex & Vertical Boilers 


ALWAYS IN STOCK OR IN PROGRESS, 9117 
Please Address all Inquiries as above, 



































MILLING MACHINES — 


LISTER our SPECIALITY, 
AND MACHINE TOOL MAKERS, 


C0., KEIGHLEY. 
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Roya Agricultura Show, Warwick, (802 
JOHN FOWLER & CO. (Lens), LtD., 


ENGIN EEES, 


Steam Plough and Locomotive Works, Leeds, 
And at 6, Lombard Street, London, #.C. 

















EXHIBIT ON THEIR STAND, No. 95, THEIR LATEST IMPROVED 


STEAM PLOUGHING ENGINES. 
TRACTION ENGINES. 

STEAM ROAD ROLLERS. 
IMPLEMENTS. | 

PORTABLE RAILWAY ano 
STEEL WIRE ROPES. 





On the Farm of J. L. COCKBURN, Esq,., in close proximity to 
the Show Ground, is Exhibited a Set of COMPOUND PLOUGHING 
TACKLE and BROWN’S PATENT POND CLEANER 


IN ACTUAL WORK. 





Visitors desirous of seeing the above can obtain full particulars on application at 
STAND No. 95s. 
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HOVELER & DIECKHAUS, 


PROPRIETORS OF 


METAL SMELTING AND ALLOYING WORKS, OF ASSAYING OFFICES, &, 


LONDON CFFICES - 3, STOCKWELL AVENUE, S.W. 
Telegraphic Address: ‘‘ ANALYZING,” 


ARE Metallurgical Smelters, Analytical Chemists, and 
Engineers, with a great experience in Metallic 
Compounds, They are obtaining by a peculiar combined 
Chemical and Metallurgical process the component elements 
of White Metals directly from the raw material much cheaper 
than they can be purchased in the market, and on basis of their 
extended experiments are manufacturing as a Speciality their 
Searwrwwimwaee No patent, no invention, no 
Pas wl AD Mi mm, mystery, but simply the scienti- 
% [; |= RIND = fically solved problem of the best, 
and at the same time cheapest, 








UW ETALA, 


application out of the most suit- 
able elements known at the present time. 


It is made in three qualities, to suit exactly the purpose 
for which it is required, and upon the most scientific principles 
which chemistry and experience have shown to be essential in 
overcoming and reducing friction. 





Further particulars, Complete Description, Samples, and our very interesting Pamphlet 


“WHAT IS WHITE METAL ?” 


ARE SENT FREE ON APPLICATION. 9299 


Anti-Frictional Alloy for direct : 


ALFRED HERBERT, 


MACHINE TOOL MAKER, COVENTRY, ENGLAND, 
Sole European Agent for The Lodge & Davis Machine Tool Co. of Cincinnati, 0.,U.S.A. 


0in. Drill 


(Ae Illustrated), 
SPECIAL FEATURES: 


Balanced Spindle. 

Lever Feed for Light Work. 

Wheel Feed for Heavy Work. 

Quick Return Motion. 

Table Raised and Lowered by 
Rack and Pinion, 

Table can be Swung on one 
side to admit LargeArticles 
under the Drill. 

Gearing and Rack Machine-cut 
—the latter from Solid 
Steel. 

All Pulleys Turned Inside and 
Balanced. 

Drills up to 1 in. diameter. 























Entirely Self-contained 
we IMMEDIATE 
DELIVERY 


FROM STOCK. 


9212/c 














ASBESTOS PACKED 
= COCKS 
* AND WATER GAUCES. 


PEET’S FULL-WAY VALVE‘ 


Gun-metal and Phosphor Bronze Fittings and Castings to pattern 
or tracing to 1 ton each. 


Ex. CLAYTON, «4 
BRASSFOUNDER & FINISHER, 115, THORNTON ROAD, BRADFORD. 


ST. CLAIR SMOKELESS MECHANICAL 
STOKER & ENGINEERING CO., 


NEW PATENT. —_ Broughton Bridge Ironworks, 


ae MANCHESTER. 
Tele. Address, “Smokeless, Manchester.” 








































This Circular Furnace Mechanical 

Stoker Is the most Powerful and 

most Economical Stoker known to 

exist. Weare prepared to prove it 

against any other Stoker in the 
Market. 





FRMEERES /HiiwerE 








MAKERS OF 


CONVEYORS, 


WATER GAUGES, 
REGULATING DAMPERS, 


STEAM ENGINES, 


9618 
Further information on application. 















RROD 











“VULCAN, 
Middlesbrough.” 


Pl: 


S$ 


ri 
\\ 
7 


\\ 
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WRITE FOR SECTION 4. 


Makers of the “ORIGINAL” 


“DIAMOND” QUICK-BREAK SWITCHES. 


WOODHOUSE & RAWSON UNITED, LIMITED, 


88, 
41, 
89, 


Engineers and Electrical Contractors, 


QUEEN VICTORIA ST., LONDON, E.C. 
PICCADILLY, BRADFORD, YORKS. 
BOTH WELL STREET, GLASGOW. 


Works: London, Manchester, Kidsgrove, and Chiswick. 














THE 


OTTO 
PRINCIPLE. 


COAL OR 


DOWSON GAS. 


“ FIELDING” 


SIZES 
UP TO 
200 |.HP. 








FIELDING & PLATT. 


ENGINEERS, GLOUCESTER. 





London Office : CALVERT, CORNES & HARRIS, 


76, CANMOM srTRE=T, =1.c. 


LE GRAND & SUTCLIFF 


HYDRAULIC ENGINEERS. 


W Head Office: 100, Bunhill Row, London, E.C. 


\ ABYSSINIAN & ARTESIAN TUBE WELLS. 
- REGISTERING TURNSTILES. « 



























KINNING PARK IRONWORKS, 








= METALLIC VALVE 


For ECONOMY and 
DURABILITY are not 


by the BRITISH and 











equalled by any other FOREIGN NAVIESand 
valves made, and can be the principal Steam- 
easlly fitted to existing ship Lines. 
pumpe. otis 
<—e FIG. B. MULTIPLEX 
FIG. A. FLEXIBLE DEAD LIFT VALVES, 
SHEET VALVES. 





For Particulars and Price Lists apply at the Offices of the 














METALLIO VALVE CO., Tower Buildings, Water Street, LIVERPOOL 
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THe HUNSLET ENGINE COMPANY, 


EHD Ss. 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e. 
Specially designed for any cir- 

ces, or to suit an 
Gauge of Railway. 


see MADE FOR 





On romnne® -". or — 


ROCK EXCAVATION sow WATER| Pg 


AS USED ON THE SUEZ CANAL, IRON GATES (DANUBE), &c. 


Rock Cutting WITHOUT EXPLOSIVES, and Dredging. 


LOBNITZ PATHNT sSYstTHM. 


Apply to LOBNITZ & C0., Renfrew, Scotland, 


PATENTEES AND SOLE MAKERS. 


WM. FOSTER & CO., Ltd. 
WELLINGTON FOUNDRY, LINCOLN. 








HORIZONTAL & ims 


FIXED ENGINES 


Boilers of All Kinds, 
THRASHING MACHINES. 
CORN MILLS. 
SAW BENCHES, &e. 
SECOMD - HAND ENGINES. 


' QATALOGUES & PARTIOULARS 
ON APPLICATION. 9569 











cena 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE AND BOILER WORKS. 


JOSEPH WRIGHT s.C? 
mae TT DT (YN = 


PALMERSTON 
SOLE MAKERS OF BERRYMAN’S PATENT IMPROVED EXPANDING TUBULAF 


FEEDWATER HEATER 


y 
| 
sae 
- 


PAYS FOR ITSELF 8 
Every 12 Months. 


IS THE VERY BEST + 
» WATER PURIFIER. 


ovER 3QO0 so.p. 


For REDUCED PRICES write direct to 





; | Hard Water Made Soft, 
; |MOBE STEAM MADE, 


SIMPLEX LEAD 
a ta ROOFS; LAZ ING WORE. 


NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over '750,000 superficial feet in use on 2,000 Structures, 





ENGINEERS, &c. 


BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, ¥. 


Write for Mlustrations and full Particulars (sent vost free). 9183 


sn BROWN & CVs 


& COMPOSITE GIRDERS STEEL Furor PLATES in Sroce 































THE GORDON 


IDUPLEX "PUMP ; 


FOR FEEDING BOILERS, 
OIL TANK STEAMERS, 
FIRE PURPOSES, 
BREWERIES. 


j IH 


Makers— 


HAYWARD TYLER & O0,, 


90-92, WHITECROSS STREET, 


LONDON, H.C. 




















ESTABLISHED 18°70. “™ 





§ HALLIDAYS 
ew FILTERS." 






Dirty Water Made Clean, jim 
LESS COAL USED, 


Last Longer, 
TRY - 


HALLIDAY’S WATER SOFTENER & FILTER. 


Oan deal with any quantity or quality of Water; 20 years’ experience. Estimates free, 


J. HALLIDAY & CO., 


PORTLAND WORKS, WATER STREET, ASHLEY LANE, 























LIPTON .~ 





MAN OME S' TEI Et. = 
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LEETE, EDWARDS & NORMAN, ino. 


ENGINEERS, EUSTON ROAD, LONDON, N.W. 





PUMPS, FOR TAR, OIL, L VINEGAR, &e. 


BEMENT, MILES & C0., | 


— BUILDEHARS OF = 


Metal-W orking Machine)": 
PHILADELPHIA, Tools 












tive 
a — 

beam Fo: 
Ship Yards, Boiler 
Sheps, Bridge 
orks, 











te York Office : henson a —GEORGE PLACE, — 














IRON AND STEEL BRIDGES, 
ROOFS, TANKS, 


AND ALL KINDS OF 


GENERAL STRUCTURAL WORK. 





ALEXANDER FINDLAY & CO. 


ENGINEERS & BRIDGE BUILDERS, 
MOTHEHRWEHLL, N.B. 


Telegraphic Address: “FINDLAY, MOTHERWELL.” 


- 1881 a 
- 13894 


London - 
Liverpool - = 
Plymouth - 41890, 


SIMPSON STRICKLAND & C0. 


nik otTindin sented id The Crown Agents for the Colonies, The Thames 
Italian, Spanish, Dutch, Ottoman, N.S. io Governments, The P. & 0. Co., & Firms & 3 Yentt Owner nl prof the Werld 


1885 
1886 ¥ 











We claim tor our Launches and Yachts, fitted with 
Kin ~ Patent Machinery (of which we are Sole 


a) ey Dianead Poasite Mecnemy of Fast. 
(3) as ~~ eta ote enna 


(3) Gh Orrelent —— > 
ag oc: 
( Ralsing 












The _ Spiegel 
or ower 

—_ Developed ; and 
oi ‘eta Best Engine 
of its class that is made. 


















London Offices: 171, con Victoria Street, E.C. 
Send for Testimonials and hs 


PELTON WATER WHEELS AND PELTON 
MOTORS. 


The most efficient Wheel in existence for Hi igh Heads and Heavy Pressures. 
The Small Motors especially recommended for Electric Light Plants and Small 
Factories. 


LEFFEL DOUBLE TURBINE WATER WHEELS 


For Low Heads as used throughout the United States, 


RAND ROCK DRILLS AND COMPRESSORS. 


The most ee ia efficient, and economical Plant for all kinds of Mining and 
Quarrying work 


LIDGERWOOD HOISTING ENGINES. 


All made on the interchangeable System, the very best style of Quick Working 
Hoist for Mining, Quarrying, Pile Driving, Ship use, and Contractors’ use. 




















SOLE AGENTS FOR THE ABOVE IN GREAT BRITAIN, 


ee~ 1 FRASER & CHALMERS, Ltd, 
Threadneedle 8t., Makers of all kinds of Improved Mining Machinery, 


LONDON, E.C, || Works: CHICAGO, U.S.A., & ERITH, KENT 








OUNEITED STATES 


METALLIC PACKING Go, Lo. 


SOHO WORKS, THORNTON ROAD, 


BRADFORD, YORES. 





THE UNITED STATES METALLIC PACKING 


ls UNEQUALLED for Piston Rods and 
Valve Stems, &c., of Marine and Stationary 
Engines, Locomotives, Pumps, &e 
CAN BE FITTED TO ANY ENCINE 
IS ENTIRELY METALLIC & CANNOT BURN OR CHAR 
1S EQUALLY GOOD FOR HICH OR LOW PRESSURES 
SAVES TIME AND TROUBLE 
DECREASES FRICTION & WEAR ON ROOS 
SAVES POWER AND COAL 
SAVES MORE THAN ITS COST 
MAKES RODS LIKE SILVER 
VACUUM STEADY AS A ROCK 
WORKING ON THOUSANDS OF ENCINES 





| PRIZE MEDALS: 
pS = =6r LONDON, _~PARIS, PHILADELPHIA, &e., , ke. 


FURNISHED ON APPROVAL. 
WRITE FOR TESTIMONIALS, ETC. 











8775 * G 











ENGINEERING. [JUNE 24, 1892. 















THE STEEL COMPY OF SCOTLAND, |WEARDALE IRON AND COAL CO., 


EIweIr TED. Tudhoe Ironworks, Spennymoor, Durham, 
: COLLIERY OWNERS (HOUSE, STEAM, & GAS COALS), & MAKERS OF **WEARDALE” COKE. 
(STEMENS PROCESS). Steel (Mild Siemens’) & Iron Boiler Plates. 


SHEETS, BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, &c., 


and other Tests. 


23, Royal Exchange Square, GLASGOW. Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyd’s, Bureau Veritas, 





MANMUFAOTURENRS oF 


Single Round Edge Tyre Bars (Iron & Steel) for Carriages, Omnibuses, Vans, &c. 


LOCOMOTIVE FRAME PLATES. 





Steel Rails, Plates, Angles, Zeds, Channels, Beams,|,.” 


BRANDS FOR IRON PLATES. BRAND FOR STEEL 
WwW. |. CO. BEST TUDHOE (CROWN) | a 
eh (SIEMENS) 


Branps For Iron Bars. 














Bars, Hoops, Nail Strips, Spring Steel, Forgings, FEEGSE GESShawy | WES Boa | HUBHOE ge" 
Steel Castings, Blooms, Billets, &e. “WEARDALE" (for Rollers, Pig Mor do by il “TUDHOE” (Hematite). 





Also Sole Makers of Wright’s Patent Improved Self-Canting TUDHOE IRONWORKS, Spennymoor, DURHAM. 


WAREHOUSES: 
= YARD, Upper Thames St., LONDON, E.C. 
J. 8. CUMBERLAND, Agent. 


And GATESHEAD-ON-TYNE. 


PRINCIPAL OFFICES: 





Victoria Terrace, West Hartlepool. 15, Grosvenor Chambers, Deansgate, Manchester. 


9 GEORGE YARD, Upper'Thames St., LONDON, E.C, 
& Branch Offices—Mercantile Chambers Quayside, Newcastle-on-Tyne. Royal Exchange, wae or ae 















SIEMENS’ | 0m 
4 


CAST 
STEEL. PATTERNS. 
9491 


poe | Naval Exhibition, Stand No. 55, Pinguadowns Gallery. 














smear JOHN ABBOT & CO., L7p. 


ddinrieendhind-peiharartae 


COMMERCIAL) soon ofton: Suilk House, Onnon 8, Glasgow Ofloe: 11, Bothwell St 


—— MANUFACTURERS OF —— 


Rolled Bars, Angles, Tees, Rails, &c. 


CHAIN & ANGHOR MANUFACTURERS. 


WILL iN BEARDMORE&c0 ICASTIRON GAS & WATER PIPES 


GLASGOW. 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS & DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS. ) 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES. 
Steel ARMOUR PLATES, as approved by H.M. Government. 
CONNING TOWERS, &c., Finished Complete. 


Up to 12ft. Lengths. 


BOILER MAKERS. 


SHoiIPs’ VIN TILATORS. 
—— SOLE MAKERS OF —— 


TYZACK’S PATENT ANCHOR. ™ 








HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
First-class Medals—Paris, 1885 ; London, 1862, Gold Medals—Paris, 1878 ; Melbourne, 1881. 


Steel BOILER PLATES of largest dimensions. 





Er SHELTON IRON, STEEL, & COAL CO., L™?- 





JOHN ROGERSON & CO,, Ltd., 


STANNERS CLOSE'S STEEL WORKS, 
WOLSINGHANM, vi DARLINGTON. 


ESTABLISHED 1862, 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS. 


ATTWOODS' PATENT STEEL. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEEL CASTINGS 
STEEL FORGINGS 


For Engineering, Colliery, Dredging, and Ordnance purposes. 








— ESTABLISHED 1840.— 


sumone? BRANDS. 


STOKE-ON-TRENT,” AND 129, CANNON STREET, 
LONDON, E.C. 







ates TEES, BULBS.CHANNELS, ZEOS: 
N 
Nai SHAFTING 2 MERCHANT BAR® . 


FPARS © GiLLeTs. STEEL BLOOMS 
FORGE 2 rounpry Pic IRON: 








_ JAMES MILLER & 00, 


(ON ADMIRALTY LIST.) 


| 8 204, Stobcross St., GLASGOW. 





= Manufacturers of every description of 


2 IRON & STEEL RIVETS, 


Bol we Woodsorews, and 
# am a ers, &c., &c. 





4 Also Makers of Patent Machi for 
aw Manufacture of RIVETS, BOLT: , dC., 








SHIPMENT ORDERS A SPECIALITY, TO WHICH THE 
MOST PROMPT AND CAREFUL ATTENTION IS 
GIVEN. 








MUVA AGVAL AAUALSIDAA 








Esus.) FOS Ho TOMEY & SOMS, (1835. 
MANUFACTURERS OF THE EUREKA 





These Glasses will stand a pressure of 8500 Ib. peasaare nh 8 Se eS Stee calees nor beens Gand Wy un. Manufacturers 
to Her s Government. Lists anp TESTIMONIALS ON APPLICA’ —Makers to Mesars. Kerr and Jubb of the 
Bnam: Water Gauge Glasses ‘LONDON WAREHOUSE AND ‘SHOWROOMS 98, HLA’ IN GARDEN. 9405 


THE MANOR GLASS WORKS, ASTON, BIRMINGHAM, 
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ExT TincGs. 


ER 
WOLVEFHAMPTON. 








HIGH GLASS MACHINE TOOLS 


At Moderate Prices. 
LARGE VARIETY ALWAYS IN STOCK. 


EDWARD TEGGIN, King Street West, Manchester, 


F, WIGGINS & SONS 


10, Tower Hill, E:, 


8915 

















BLECTRICAL 






102, Minories, H.C. And all other purposes 
1ADOR. Largest Stock in 

Contractors to H.M. the World. 
Government, TauarHoNE No. 2248. 








LOOKWOOD & OARLISLE’S IMPROVED Patent DOUBLE-AOTION METALLIO 


PISTON PACKING RINGS & SPRING 


fhe SPRING RINGS are SIMPLY and EFFICIENT, and are designed a0 as to have two distinct 
ene to presse the Packing Rings outwards against the walls of the cylinder, and the other to press 2: 
Rings a against the flat faces. Thus no inclined plane required in Rings. 


HIGHEST AWARD, INVENTIONS EXHIBITION, 1885. GOLD MEDAL, LIVERPOOL, 1887. 





LOCKWOOD AND CARLISLE, 


BAGEL FOUNDRY, SE 





vee snare Dr 


Received — MEDAL at the Smoke Abatement Exhibition, South 2 ee London 
International Inventions Exhibition, London; and Saltaire Exhi 


PROCTOR'’S 
Patent Mechanical Stoker 


AND 


SELF-CLEANING FIRE BARS. 


The First and ONLY INVENTOR of the Radial Shovel with Tappet and Spring, and this invention 
-— alone as the only successful Shovel Stoker. 


Over 6000 Furnaces have been supplied 
with the Stoker, 


Over 500 Machines now working on theContinent 
Lord Justice Cotton says:—‘‘ Nothing 











of the kind has been done before,” 
Lord Justice Bowen says :—“ This Is 
really a pioneer invention,” 


Lord Justice Fry says:—‘ It 
duces with great exactitude the 
of the human arm in p coal upon a 
fire, and I think ‘anna t we have 
@ new combination for a new object, and 
the gist of that combination has been 
taken by the defendant,” 


Oprarda of 90 Tetinonilrnpecting he machine ee Copies of We emer 


J. PROCTOR, PATENTEE AND MAKER, 
HAMMERTON STREET IRON WORKS, BURNLEY, LANCASHIRE. 








JOHN WHITE & SONS, 


Tanners, Curriers, and Leather Merchants, 


PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE, 


AWARDS : Leeds, 1875 ; Paris, 1878 ; Bradford, 1882; Amsterdam, 1883 ; Huddersfield, 1883 ; 
International Inventions, 1885 ; Colonial and Indian, 1886 ; Saltaire, 1887. 





Selected by the Executive Telegraphic Address : 
fume Sr or ey i -. “ WHITESONS, BINGLEY.” 
for the a — 
the Electric Light Depart z _ Patent ¥ or Triangular 
ment of the Inventions Ex- ee 
hibition, 1885, and again in EEC and Square Leather Ropes. 
the same Department for the Specialities 





Colonial and Indian Exhibi- Oy: 
tion, 1886; 


POR DRIVING THE MAOHINERY IN THE ELEOTRIO LIGHT DEPARTMENT OF THE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for driving the Machinery 

in the Electric Light Department of the International Inventions Exhibition of 1885 may 

be of interest, showing such combined results in Belt Driving as have probably never 
been previously attained :— 


for Electric Machinery. 








Length Width. Speed. emitted. 
No. 1—70 ft. x 10 in. .. 2585 ft. per minute ... 720 I.HP. 
» 2-73 ,, X15,, ” ” ” -- 170 45, 
» 3—60,, x16,, .. 3270 ,, 99 on Se ws TOTAL 
99 o» x oo: « MB » 99 — 1180 I. HP, 
99 Soy np X15 yy mm no ” - 170 5, 
39 99 Mon 99 ome ” - 170 4, 





JOHN WHITE & SONS supplied the Main Driving Belts at 


THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
HUDDERSFIELD ,, 1883. 
SALTAIRE EXHIBITION 1887, 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete efficiency. 8795 


“CLIMAX” PATENT PARALLEL VICES 


Solid Steel Jaws and Wrought-iron Sliding Bars, 
INSTANTANEOUS in aetion, SIMPLE in 
construction, ECONOMICAL in use, 

















Easily and quickly — 
without using the screw, saving 
time. Secure grip obtalned by by & 
screw and lever, = 
bination for ‘the pugyene. 
Screw is never e: = 
only used for tightening ‘the 
grip. Opens double the width 
of the Jaws. Few and simple in its parte. Not 
liable to set out of order, there being no cams, 
9 | toggles, hooks and clutches. Strong and durable, 
wor! 











ing parts wrought-iron and steel. 
Be STOCK SIZES AND PRICES. Patentess and Manufacturers— 
of Jaw -— = ‘es ‘4 5 6 7 inch. 
MI Ek poids 
B—Cast Inon Jaws (with Steel Faces) 40/- 50/- 70/- 100/- each. B ee Oo Bi of E R Ss, 
Sie of Wrought-tica Sliding Bar 2x1} x 8x14 Oxigia, SHEFFIELD. 








st cnr 


my 4. WADE and JOHN OHERRY, 

: Draws to a depth of 83 ft. below the 
spindle, and raises water in suction 
and lift combined above 100 ft. The 
output is as marvellousas the powers 
of suction and lift, for a 6-in. » in 
pt a done put out upwards of 


ie pleats aE 

di! e rs. 0 

kindly permlied 4 who are using 

eis 3 very a scam on the 

Manchester Shi — and othe: 
or! 


It can also be used without Foot- 
valve, thus becoming an excellent 
Dredger. 


THE COMMITTEE OF THE NEWCASTLE JUBILEE EXHIBITION AWARDED 
THIS PUMP THE SILVER MEDAL. THE ONLY PRIZE GIVEN FOR PUMPS. 
THE BCOneEsER FORCE PUMP, 

(Also Patented as ty J. A. WADE and JOHN C will be found to work much more easily than any 
other Ram Pump, and coniae 6a uae ess steam to drive it. It can be produced in 


a form =, wy yoo mor and Ppa ~“e 4 — for 


J. A.WADE, AT THE THE HYDRAULIC ENGINEERING WORKS, HORNSEA, 
"Or at R, WADE, SONS, & CO., Hull. 
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LLOYD'S)" FANS, 


fo® BLOWING. sic pe VENTILATING. 


LLOYD & DAVIS. 


64 Sumner S$! Southwark. 
LO)DOL. a? 


NILES TOOL WORKS, HAMILTON, OHIO, USA. 
— MACHINE TOOLS. — 


LATHES. 


Built in sizes to swing from 18 in. up to 96 in. diameter, very heavy and powerful for 
severe and continuous service. CORRESPONDENCE SOLICITED, 


























60-in. HEAVY FORGE LATHE. 


BAYLISS JONES & BAYLISS’ 


RAILWAY PROSE MNCee 


9612 

















PARTICULARS AND PRICES 
ON APPLICATION. 











STRAT ATALOGUE OF AL. K OF HURDLES, FENCING, GATES, &c., FREE 


VICTORIA WORKS, WOLVERHAMPTON. 


LONDON OFFICES AND SHOW ROOMS—139 & 141, CANNON STREET, E.C. 


9594 


CLARKES 
FORGE Ck 
































Receren rer 








FULL PARTICULARS ON APPLICATION TO 
THE GENERAL 


ELECTRIC POWER & TRACTION 


COMPANY, LIMITED. 
Chief Office: 35, New Broad Street, E.C. 


WORKS : KENTISH TOWN, N.W. 


8646 








| 


CROFT & PERKINS, works, BRADFORD. 


SPECIALTIES: 


TURNED SHAFTING. 
BEARINGS. 














WROUGHT-IRON PULLEYS. 
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THOS. HILL & SONS,|EMERY & EMERY CLOTH} "==: 
gs Victoria Ironworks, HEYWOOD. 
Ss SILVER MEDALS INTERNATIONAL HEALTH (884) AND 


Telegraphic Address: 
“HILLS, 
HEYWOOD.” 







Sa 


MANUFACT 


STEEL. BOILERS ous 


BY SPECIAL MACHINERY ON THE MOST MODERN & APPROVED PRINCIPLES FOR ALL WORKING PRESSURES. 

















= Ex =i 


Simplex wistDrill Sharpener 


CAN BE FIXED TO THE TOOL REST OF AN ORDINARY GRINDSTONE 
OR EMERY TOOL GRINDER IN TEN SECONDS. 


Produces equal cutting edges with equal clearance, 
poh _— ne chisel point perfectly central with the nose 
of the 


The simplest manipulation of any sharpener extant. 


Packed in a neat box, with full instructions for use, 
and Delivered _ at any Railway Station in the 
United Kingdom. 





PRICES. 
No. 1. For Drills from 3 in. toifin. ... 27 
No.2. , 5 5, $into2 in... £10 





G. D. EDM ESTON, 


16, JOHNSON STREET, 9313 
Cheetham, MANCHESTER. 








D.P. hota, 
Are Lamps and Carbons, 


TELEGRAPH APPARATUS OF ALL KINDS. 
Pe a Installations of the Electric Light on any scale. 





“1Vegetable Pulp, 








RADIAL STEAM JET 


EXHAUSTING 
APPARATUS 


(MATHEWS8ON’S PATEN1.) 








a TILGHMAN’S 
"Patent Sand Blast Co, 
SHEFFIELD, 


MANUFACTURERS OF 


Sharpening & Scouring Files, 
Cleaning Castings, Forgings, 
and Plates; Ornamenting, Ob- 





of all descriptions, &c. &c, 


SAND BLAST APPARATUS for} |= 





securing, & Perforating Glass} [=~ “ 


INVENTIONS (i886) EXHIBITIONS. 
For covering Steam and 


KEENAN’S 38, 


oP 


It prevents the radiation of 
heatand condensation of 
ae and effects a large saving in 

MARK. and labour. It is not affected 

by exposure to Weather, and is 

the only effective non-condue- 

tor. It adheres to vessels of 

every shape and in every posi- 





PATENT 
NON-CONDUCTING 


MATTHEW me Me Vilaeane 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. sexs 


FOUR SILVER MEDALS AWARDED. 


COVER your BOILERS, etc. with 
FOSSIL-MEAL COMPOSITION 


The only Genuine and Original Article Supplied by 


A. HAACKE & CO., 


LONDON, E.; AND LIVERPOOL. 











JOHN OAKEY & SONS, 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 








| fae ; am CLASS PAPER, 43 
LONDON, 8 BLACK LEAD, &c. 




















" Contractors to Her Majesty's War Department. 
HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
|IRON PIPES, 












Hot Air Apparatus 


— ERECTED COMPLETE. —— ss 





owen tl Hiinctgated Pyiee Dik, SEES eee 


WT. IRON PULLEYS, *¥2iRi°" 
Ss 








Victoria,” Teather Belting, 
MILL GEARING. 


GAS ENGINES. 


Impulse Every Revolution. 
Simple in Construction. 


YJ... OKES, M. Inst. MLE. 
: 39, Queen Victoria St., LONDON, E.C, os 
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56, 57, & 58, 






LON 
WIRE- SEWN BELTING, 


Helvetia’ Leather Belting & Laces. 
LEATHER FIRE HOSE. 
Pump and Hydraulic Leathers, &c. 
HIGHEST AWARD INVENTIONS EXHIBITION, 1885. 


PAYNE-GALLWEY, PICKERING & C0., Lad. 


5, JOHN DALTON ST. 
MANCHESTER 


Hoists, Lifts, Cranes, 
Pulley Blocks, & &, 


Write for Catalogue Ne 4 


MODELS & SMALL MACHINERY 


description for PATENTEES and IN- 














Of VENTORS, 
made to Drawing, either tu either full size or to scale, 4 


Best Workmanship Guaranteed, Estimates Free, 


LUCAS AND DAVIES, |2=" 


Experimental Engineers, 
67, FARRINGDON ROAD, LONDON. 


MEDAL AWARD, INVENTIONS EXHIBITION, 1885: 





P 


Sole Manufacturer for the United Kingdom 
for Piston Rods, Valve Spindles and Pumps. 
Thousands working at the present day. 





PATENT METALLIC PAOKING. 
JTARBDEE 

eng: ANDERSON QUAY, 

orke, $1 d& 88, Washington St 


Warrington Wire Rope Works, [4 


OONTRACTORS 
War Offce, Admiralty, and Foreign Governments. 
Head Office: 18, Gonus Prassas, LIVERPOOL. 
Telegraph Address, “‘ Wmor, Liverroon.” 
Manufacturers of Round and Flat Wire Ropes of all 
kinds, for Collieries, Mines, Railways, Binal ed 
Steam Ploughe, &o. ; Guide Rods, 8 
Fencing Strands, siichining Coo Gontpaten, en and 


bows an wert Hoiins, Haw! Ware, ba | 


xz, 
iy, | GLASGOW. 








Galvanised Wire 
Flexible Steel wee 





GREAYES'S BLUE LAS LIME |= 


'TANGYES MACHINE TOOL CO. | 


And PORTLAND CEMENT. 
GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 
part of London by boat, or cart; and 
every pert of the and boat 


Stockton, Wilmoote, and Harbury Works. 


Chiet Offices : WARWICK. 
Depots! WORCESTER WHARF, BIRMINGHAM; 
18, SOUTH WHARF, PADDINGTON, - W. 6864 





PREVENTS INCRUSTATION ano} 
INTERNAL CORROSION, 
i STEAM "EAM BOILERS, &c! 











~ POLLOOE, MACNAB, 
& HIGHGATE, 


Engineers, 
SHETTLE STON, 













GRENFELL & AGCLES, L 


MILITARY AND outanal. 


=-ENGINEERS 


AND AMMUNITION MANUFACTURERS. 


HIGH-CLASS MACHINERY 
OF THE BEST ENGLISH AND AMERICAN TYPES. 


No. 1 SCREW MACHINE with WIRE FEED. 


This Machine is adapted for making Steel.or Metal Screws from 7 to ;5; in. 

diameter and doing every kind of light quick work for which such machines 
are generally used. The Wire Feed acts instantly when the Machine is 
put in motion and does not pull or mark the wire in gripping it, the lever 
tightening or releasing the hold by a movement in either direction. The 
Machine will cut right and left hand screws equally well. It is quickly 
reversible and the rest is fitted with tool holder for either direction of cut- 

off. All sliding surfaces are scraped to a bearing and means are provided 
throughout the machine for taking up wear and maintaining accuracy. 


PRICE & FURTHER PARTICULARS ON APPLICATION. 


Milling Machines & Cutters, Lathes, Drilling Machines, &c. 
HOLFORD ENGINEERING WORKS, 


BIRMINGHAM. 


: EGRICE & SO 


HER Ys ii 
OVERLY, 























TRACE MARK! 


N 
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The BURHAM BRICK, LIME, & CEMENT CO., Ltd, 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, near Aylesford, Kent; MURSTON WORKS, near Sittingbourne, Kent. 
London Depots :—BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms, 


PORTLAND, sieEPPy, AN ROMAN COEIREIN = 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 0176 
Gault and Olamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 








(LIMITED) 


OXFORD WORKS, BIRMINGHAM. 
MAKERS OF 


MACHINE TOOLS, 


WOOD-WORKING MACHINERY, 
SHAFTING, HANGERS, ; 
SCREWING TACKLE, &c. 
QUOTATIONS ON RECEIPT OF PARTICULARS OF REQUIREMENTS. 


CATALOGUE, I891 EDITION, POST FREE, 5s. 6d. 


— SYNOPSIS FREE ON APPLICATION. — 
ALL PREVIOUS HDITIONS ARE OBSOLETE. 











Telegrams—TANGYES, BIRMINGHAM, 7797 























~ SAMUEL OSBORN & CO, G23 


SOLH MAEKHRS OF _ 


- MUSH EI IT’S 


SPEGIAL (SELF-HARDENING) STEEL 


Brought out about 25 years ago, and still maintains its superiority over all imitations. It Is the 
BEST STEEL yet produced for Lathe, Planing, Boring, and Slotting Tools, Milling and Nail 
Cutters, Countersink and Twist Drills, Machine Taps and Dies, and Hot Punches. No 
twisting in hardening; no watercracking; easy to forge, file, or tool; and machines may (and 
should) be driven at speeds and feeds far in excess of any that can be used with any other Steel. 


CRUCIBLE AND SIEMENS STEEL CASTINGS. BEST TOOL STEEL. FILES, SAWS, HAMMERS, &0, &0, se 
CLYDE STEEL & IRON WORKS, SHEFFIELD. 

























"LANCASHIRE "CORNISH 
BOILERS -; BOILERS 


OF EVERY SIZE and WORKING 
| PRESSURE TO ORDER, 


Drilled in Position. 


ABBOTT & CO., 
CHRISTIANIA WASKINVGRASED, 


CHR. B. MOEN, 
—— — 





MADE BY 

















~ Speed Steam Engines by the 
=a MOHNS PATENT GOVERNORS. 


PULP & PAPER-MILL MACHINERY.  WOOD-WORKING MACHINERY. 
MODERATE PRICES. 


ECONOMY, “REGULARITY, 
DURABILITY, SIMPLICITY. 











Keather Belting, Hose. Stray, {> Butte, 





Short Out Oak-Tanned 8: Butts 8 
for Home and Strap Butta snd strap. 


or ited and Rivetied 
HaLverm } 





POOLEYS 


PATENT 


WEIGHING MACHINES 


AWARDED FIRST PRIZE MEDALS 


HENRY POOLEY & SON 
LIVERPOOL 


LONDON 
BRANCHES AT 
MANCHESTER NEWPORT 
NEWCASTLE onTYNE DERBY 
Gi asscow BIRMINGHAM 








Scaveecee® 

NNNNNNOOOu 

@UUN-CONN— 
Seaeeeo 
ou 





—_ 
Saooe 
PON 


E 


7835 
MON. 





T. J. Wares, 
Denver, Colo, , Belson Consolidated Mining Co, 


J. H. Warzns, 
Manager, Sheridan and Mendota Mining Oo, 


"|WATERS BROS. 


MINING AND MECHANICAL 


ENGINEERS, 


708, 709, 710, BOSTON BUILDING, 
DENVER, COLO. 





Mines Examined and Reported on, t of Mines, 
and t 
Designing of jas of Wi Haulage 
RE. CES 


State National Bank, Den 
vos (ore, fan Fra and a Shaight Beuking 
— &Co., New York York; py 

“CABLE ADDRESS: “WATERS, DENVER.” 


_ JOSEPH BLACKBURN, 


Manufacturer and Erector of 
Improved j 
REGISTERED 


Lightning 
Conductors 


39, Arkwright &t., 


Gresham Works, 
NOTTINGHAM. 











COLLIERY SIGNALS 
gCTHVG BRU, 


si 











9255 
“Blackburn, Mottinghses © 


MANSFIELD’ § 





OIL-GAS APPARATUS 


To Light Houses and Drive Gas Engines 
In the COUNTRY and ABROAD. 
The Cheapest and Best System, fully matured. 
be fixed and worked by novices wi rect aia 
Any Oil may be used, Universal Retereness, 


hte! | EDWIN A. MANSFIELD & CO., 


76, Queen Victoria Street, LONDON, E.C, 


Tsuzerams: ‘‘ LUCIFICO, LONDON.” 9259 





,~ |SDWEY MANSFIELD & SONS, MANCHESTER. 








ALFRED MANSFIELD & 00., OALOUTTA. © 
D 
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Engineers and Machinists, 


~ 30, 32, & 34, asia St., 


suit the various Markets. Prices and any 
other informatien forwarded on application. 
The Platform Engineering Works, 


(Facine Tar River, n2aR CHERrry GARDEN Prer.) 


GOLD MEDAL, Inventions Exhibition, 1885. 


STANLEY 


aaa 


MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s ——— Council of India, "eee and 
Department, Admiralty, &. 
ideas Drawing, and sep mes Nep 
of every description, of the highest quality and finish, 
at the most moderate prices. 9317 
Price List post free. Finngine Divider to the Trade. 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.C. 

















FRESH- WATER OONDENSERS. “4 
ap 
fe) 
Frosh Water 










PATENTEE AND MANUFACTURER, 8732 


Saml. Smillie, 74, Lancefleld St., Glasgow. 


THE “PERFECT” HYDRAULIC 


VALVE COMPANY 
27, Moor Road, Headingley, LEEDS, 


Have Supplied_their rates to many of the first 
Firms in the World. 


Single-acting ; Double-acting ; Hoist or Crane Type 
Patent Balanced Stop Valves. 954 


— ASK FOR PRICE LIST No. 7. — 
RICHARD’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland: 


HANNAN & BUCHANAN, 


75, ROBERTSON STREKT, 
GLASGOW, 
ALSO MAKERS OF 


Bourdon’s Patent Pressure 
Vacuum and Oompound 
Gauges, Engine Counters, 
Engine Tele; egraphs, Redu- 
cing Gear for Indicating 
Engines, Salinometers, _— 
mometers, Lever Cheche, Bo. 


R. WAYGOOD & CO. 


MANUFACTURERS OF 


RICE MACHINERY, 


SUGAH MEXIXL.1:.S, 
COFFEE MACHINERY, 


HYDRAULIC PRESSES, 


LIFTS & CRANES 
For Hand, Steam, and Hydraulic Power. 


APPLY FOR ESTIMATES & CATALOGUES. 







































Falmouth Road, London, §.E. 


26,500 Engines and 24,500 Thrashing Machines 
Made and Soild. 


LINCOLN, anp 
78, Lombard St., 



















{ PORTABLE ENGINES. 
SEMI-PORTABLE ENGINES, 
UNDERTYPE ENGINES, 





STRAW BURNING ENGINES. 
\ SPECIAL ELECTRIC LIGHT ENGINES. 


Simple ama Compound. ‘ 








Eree by Postto any 


#- ILLUSTRATED CATALOGUES 

















ESTABLISHED 1859. 
Telegram Address: ‘NICHOLSON, GLASGOW.” 
Makers of the Highest Clase 


Land, Marine, and Multitubular 


aot DOILERS 
= jccclgeh With Rivet Holes Drilled in 
; position, and Rivetting done 
by 
SPECIAL HYDRAULIC 
MACHINERY. 9298 


SLOW SPEED. 
HIGH EFFICIENCY. 






























EWU Te , 
17, COLEMAN STREET, LONDON, E.C. 


FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, ENGLAND, 

















Makers ef Pw preved Lath 8) Machines; Portabl Dr 
See ney Letra Peng Pele, oaks Day st Soret Meenas Daons Doses De 
Machines, Horizon Vertical Plate Bending ne "alice une Planing Saws for 
Cutting Hot and Oeld iron livettine Monn een Steam Hammers, Hydraulio Presses, &o, 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. {Established 1832. 





PUNCH AND SHEAR, WALL RADIAL DRILLJ 
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5g WILSON HARTNELL, 


— MANUFACTURER OF — 


DYNAMOS-MOTORS, 
COMPLETE 


ELECTRICAL PLANTS, 


PUMPING, HAULING, MINING ORANES & HOISTS. 
ENGINES, GOVERNORS, &o. 
Wolt Worlrs, LEEDS. 
Telegrams—"‘HARTNELL, LEEDS.” 


— =a London Offices: Mansion House Chambers, 11, Queen Victoria coun. 
Telegraphic Address—‘‘ PROPAGATOR, LONDON.” 





DAVIS & PRIMROSE, 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


ONLY MAEHRERS OF 


inmonnacl Bevelling Machines 


for SHIPS FRAMES. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS. 


PUNCHING & SHEARING MACHINES, SHIPBUILDERS’ & BOILER MAKERS’ MACHINE TOOLS, &o. 


CANNON STREET IRONWORKS, 
SALFORD. 


FRICTION CLUTCH 




















THE CHEAPEST - 
AND E 
BEST IN THE MARKET. 


SEND FOR PRIOE LIST 
AND DESORIPTION. 


Engineers to Bleachers, 
Calico Printers, Dyers, 
Finishers, &c. oes 

SOLE AGENT for LONDON and DISTRICT— 


Mr. C. W. BURTON, 
158, QUEEN VICTORIA ST., LONDON, E.C. 


Great Variety 

















Extensive Stocks 










OF Of Heavy Sized 
Every description Plain & Chequered 
and Section of wail os k 
oiler and Tan 
Malleable Iron, Plates, &c. 
including Large Quotations and 
Round, Square, Sections on appli- 
and Flat Bars; cation. 
H i f Shipment Orders 
eavy Sections o Promptly 
Girders, Tees, Executed. 






23 
Tue RICHARDS MACHINE 
TOOL CO., LONDON. 


RIGHARDS 








SIDE PLANING MACHINES, 








RaDIAL DRILL. 
3 ft. 6 in. radius. 








PICHARDS 


8-in. LATHES, 








ee 
ba gions — ce Ao re a ° 
Bai Ue RD Bret 
MICHARDS eo P 
ae | 
~1T mee =! rae a 








Angles, &c., &c. Connusrompaxcy SouicrrED. 





PISTON RING TURNING MACHINE, 





Te RICHARDS MACHINE 
TOOL CO., LONDON, «= 


Suffolk Howse, Laurence Pountney Hill, E.C. 





Managing Partner, GEO. RICHARDS, M.I1.M.E., late 
Managing Director of Guo. Eas Co., Léd., 
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SAML. DENISON AND SON, 


Prot | owe | 
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Atlas Foundry, LHEDS. 


“Grover Spring Washer Nut-Lock 


avine A BOLT ACTIVE ENERGY 
in appiTion TO PASSIVE RESISTANCE. 

















Patented at Home and 
Abroad. 


i. 
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A Standard Fastening on the 
Largest Railway Systems in the World 








SCORES OF MILLIONS IN USE. 












LIMITHD, 


THE TRANSMITTER 


a lass F, 


PATENT. 


A SHAFT COUPLING. 












AS SUPPLIED © 
WITH THE 
SELF-CONTAINED 

STARTING GEAR. 

THIS IS A CONE CLUTCH IN WHICH THE 
OUTER CONE IS A TRANSMITTER SPIRAL 


COIL. 


It has every good point of a Cone i 
Clutch with none of its bad points. 





SEER 


' 
! 
i) 
| | 








NO END THRUST. NO JERKS. if 
NO FAILURES. NO UNCERTAINTY. A TRANSMITTER 
NO ADJUSTMENT. NO REPAIRS. PULLEY 
AS SUPPLIED 
The Shaw Engineering Co sre 
'y SELF-CONTAINED 
LIMITED, STARTING GEAR. 
ASHTON GATE, BRISTOL. se 9800 








ne Globe Compound Engine, 
THE TABOR INDICATOR. 








Diagrams taken with the Tabor Indicator from a Globe Compound 
Engine at 375 revolutions per minute, 


JOHN MUSGRAVE & SONS 


LIMITED, 


GLOBE IRON WORKS, 











WHARF ROAD, LONDON, W. un 


TatzeraPxio Appaess: ‘ADOPTED, LONDON.” 





BOLTON. 
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AMERICAN MACHINE TOOLS 





LATHES, PLANERS, 
MILLING MACHINES, &c. 








BELTING, WOOD PULLEYS, CHUCKS, MORSE DRILLS. 


LARGE SHOW ROOMS IN LONDON & BIRMINGHAM. 
MACHINERY IN MOTION ON STAND 79, CRYSTAL PALACE. 
SELLING AGENTS FOR GRENFELL & ACCLES’ MACHINE TOOLS & MILLING CUTTERS. 


INVOLUTE GEAR CUTTERS IN STOCK, 4 to 48 pitch, 


Send for Special Electrical Exhibition Catalogue. 


CHARLES GHURCHILL & CO., Lt. 


__AA, Gross St., Finsbury, LONDON, E.C., and 6, Albert St, BIRMINGHAM. *** 


ERNEST SCOTT & MOUNTAIN, 1 


(LATH HRNHST SCOTT & CO.) 


ELECTRICAL AND GENERAL ENGINEERS, 
And BRASSFOUNDERS, 


NEWCASTLE-ON-TYNE. 


Telegraphic Address: ‘ESCO, NEWOASTLE-ON-TYNE.” 


Combined Air and Circulating Pumps; Admiralty Pumps ; Forced 
Draught and Ventilating Fans; Gun Metal and Brass Castings. 








“NV4 ONILVIILNSA 8 LHONVEO 039804 





FORCED DRAUCHT & VENTILATING FAN. 


ELECTRIC LIGHTING. 


Tyne Dynamos, Arc Lamps. Tyne Transformers and Alternators. 


THE ATLAS ENGINEERING CO. 


LEVENSHULME, MANCHESTER, 
‘ MANUFACTURERS OF 


Accurate Machine Tools, 


THE 
 “JERMY” 
M)) IMPROVED UNIVERSAL 


WILLING: MACHINE. 


The Dlustration shows No. 2 size. 
-. Length of Automatic Feed 10 ins. 
Weight 9 cwt. 











- Price complete £30 





FULL PARTICULARS ON 
APPLICATION. 9695 











’ FRESH WATER FEED MAKE-UP APPARATUS. 
APPROVED BY BOARD OF TRADE FOR PASSENGER 8HIP8. 


ON ADMIRALTY LIST. 
Provides Freeh Feed Make-up Water for Boilers, 
and Heats the Feed. 

Prevents Formation a Expense of 

ing. 
Economises Fuel. Is Self-Cleaning. 


Requires no Pump. 
Only One Joint to Break and Re-make for 


Examination, &c. 
— As supplied to ROYAL NAVY, 
mam ©=FOREIGN NAVIES, and principal 
~ STEAMSHIP LINES. 


qusenaniie ——~;-- Seams On a 
Tel. Aidreas—“ Vaporize, London.” SOLE MAKERS: Telephone Humber—5310 


CAIRD & atid A et Brassfounders, and Finishers, 


MAYGER’S™" BELTING 


Made, from Best Parts only, of English Hides—Pure Oak-Bark Tanned. 


IMPORTERS OF OILS, PACKING, RUBBER, HOSE, &c., &c., 
AND MACHINERY REQUISITES OF EVERY DESCRIPTION. 


—— LARGE STOOK KEPT. ——— . 9420 
W. J. MAYGER & CO., Wellington Works, BURTON-ON-TRENT. 


Ht. Ss. HIN DLE YY. 


BOURTON, DORSET. 


@] VERTICAL ENGINES AND BOILERS fis 










































FOR ALL PURPOSES, 
PORTABLE «a FID. 











London Show Rooms: 11 Queen Victoria Street, E.O. 





COMPLETE INSTALLATIONS—MILL8, FACTORIES, SHIPS, AND ABROAD. 8316 





Where every information may be obtained. 
LIBERAL TERMS TO SHIPPERS AND THE TRADE, 4676 
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RICHARD. HORNSBY _ & SONS, LTD., 


Office, Admiralty, and other Departments of Her Majesty's Government. 


Manufacturers of IMPROVHD STHAM M ENGINES, from 1 to 500 Indicated Horse Power. Suitable for Mining, Manufacturing, Electric Lighting, and General esc 





























Gold Mining Plant, Pit Head Gears, Pumping Machinery, &c. All Types of Boilers. Compters CaTaLoguzs xD Price Lists Post Fags om APPLICATION, 


SPITTLHGATH IRONWORKS, GEA. al TE A.M, and &, LOMBARD STREET, LONDON. 


Liverpool Office, 17, Water Street. Ry mo oan a, 4 ee: Paris Office, 5, Rue Olaude-Vellefaux. South-East European Office, 2, Strada Smardan, Bucharest. 
me Aust ralasian Office, 89 4 —— south ‘American Office 114, Galle Juju: Buenos A: South African ang het Transvaal. 6225 
































ESTABLISHED 1777. 


ROSE, DOWNS & 


THOMPSON, 
O Government Contractors, ‘Oe 


e, 

¢ OLD FOUNDRY, Py, 
ia 

% BS 76, Cortlandt Street, g 

EN 


l ) & 

NEW YORK; 

< and 1, Lall Bazar, ‘7, é 

CALCUTTA. e 
§ 





% 
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Telegrams— 


London Office : 
“Windlass, Glasgow. 


55, LEADENHALL ST. 





“vw+teewef=wae=-~-*~ 


~ 
~ a) 
ys 


“89WO JBM OY} 0} JuOUUJOddY Aq saojOvaIUOD 


Contractors by Appointment to the Admiralty. 


=~ 
=z 


Napler’s Patent Sembee Stent and Hand Napier's Patent Steam ceeasten Gear, as Fitted 0 n-Board 88. ‘‘ Scindia,” Napier’s Patent Combined Steam and Hand Aft Steering 
Bridge Steering Gear. with Two Angled Barrels (One on each ‘side of Shaft.) Gear for fitting direct on Rudder Head. 9536 


A. & J. STEWART and CLYDESDALE, Ltd., 


GLASGOW, COATBRIDGE, & MOSSEND. Offices, 41, Oswald Street, GLASGOW. 


— MANUFACTURERS OF- 


IRON & STEEL BOILER TUBES, 


LIGHT LAP-WELDED WROUGHT-IRON & STEEL TUBES with Stewart’s Patent Flanged Joints. 


Wrought-Iron Tubes and Fittings for the Conveyance of Gas, Water, and Steam. 
FIELD BOILER TUBES, OIL LINE PIPES, ARTESIAN WELL BORING TUBES. 


STEEL & IRON PLATES for BOILERS, BRIDGES, &ec. 
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ALEXANDER SHANKS & SON 


IN STocE. 


17 in., 27in., &45in. Id4in. &2Win. Yin. &18in. 8in. &l6in. Sin. & 16in. 

MARINE ENGINES i “18in. Iain. Qin. 8 in. 
6in. & 12 in. 12 in. dia. 10 in. dia. Sin. dia. &e. 
7 in. 14in. stroke. 12in. stroke. 6in. stroke. ; 
8ft. 3in. dia. 6ft. dia. 5 ft. dia. 5ft. Gin. dia. 4ft. Gin. dia.. 3ft. 10in. dia. 
9ft. long. 7 ft. long. 5ft. Gin. long. 6ft. 4in. long. 5 ft, Gin. long. 4ft. 6 in. long. 
























































MARINE BOILERS 





5 ft. 4in. dia. 5 ft. 6 in. dia. 6 ft. 6 in. dia. &e. 
6 ft. 6in. long. 6 ft. long. 7 ft. long. 


HORIZONTAL & VERTICAL ENGINES, 2 HP. to 30 HP. 
HOISTING ENGINES, 12 cwt., 22 cwt., 45 cwt. CRANE, 65 ton. 


BOILERS—45 HP. Lancashire, 4 to 16 H.P. Cornish, 8 to 20 HP. Locomotive. 
VERTICAL—1 to 10 HP. Large number in stock. (See Stock List). 


— & DIRECT-ACTING PUMPS, various sizes. 


STOCK LIST FREE ON APPLICATION. 


oT RTEVANT BLOWER 00, 


75, Queen Victoria Street, LONDON. 21, West Nile Street, GLASGOW. se 


WHITLEY ns = 


BRASS & IRON FOUNDERS, | = 


: ht 
RAILWAY WORES, Dm 
TELEGRAMS: 


“TORPEDO, LEEDS.” LEEDS. i 71: afin 
i| i il 


MAKERS OF ms x 


ALLEN’S PATENT ENGINE GOVERNOR 



































*) 


THE PEET PATENT FULL-WAY STOP-VALVES, ©} ‘ : | 


FOR STEAM, WATER, AND GAS PIPES FOR BOTH LARGE AND SMALL MAINS. 
These Valves have a straight clear passage the full size of the pipe. 














UP TO Two ToOoNWs WEIGHT, 9617 
FOR CALENDER BOWLS, PAPER MACHINE ROLLERS, PRINTING AND EMBOSSING ROLLERS, 
PROPELLER SHAFT BUSHES AND COVERINGS, PUMP AND CYLINDER LININGS, PUMP RODS, &c., ll 


ALEX. WILSON & CO, Lid, 


VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 


[City Office:—45, LEADENHALL STREET, E.C.] Telegraphic Address: “Wellhole, London.” 
MANUFACTURERS TO THE ADMIRALTY, WAR OFFICE, INDIA AND COLONIAL OFFICES. 


MARINE ENGINES 


(SCREW OR PADDLE) 
FOR YACHTS, LAUNOHES, TUGBOATS, LIGHTERS, &c. 


High-pressure, Compound Surface-condensing, or Triple-expansion, with Boilers of working pressure up to 200 Ibs. All Compound En 
ni fitted with hair Peseet” Balanced Slide Valves. . , gines 




























DUPLEX AND ‘‘EXCELSIOR” DIRECT-ACTING STEAM PUMPS. 


CHNTRIFUGAL PUMPS, 9568 


AND SOLE MAKERS OF THE “VAUXHALL” DONKEY PUMPS, 
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BROWETT, LINDLEY &C., 





ENGINEERS. 
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__The ¢ “home” Double Cylinder ony 





OPEN TYPE. 


HIGH-SPEED OPEN TYPE ENGINES. 








COMPOUND HIGH-SPEED ENGINES. 








Also Sole Makers of the 


“ACME” GOVERNOR. 


The Best Governor for all Purposes, 
HUNDREDS IN USE FOR ELECTRIC LIGHTING, 


Sandon Works, Patricroft, sort i 


MANCHESTER. 





ibis) FOR sS TT & Son, 
SHIPYARD, WYVENHOE, ESSEX, AND NORWAY YARD, LIMEHOUSE, LONDON. 
Ship, Yacht, and Boat Builders in Wood, Iron, or Steel. 





14 PRIZE MEDALS. 





FOR HAULING UP. 
Oontractors to the Admiralty, War Department, Indian Government, Urown Agents for the Colonies, Foreign Governments, cc. 


YACHTS & LAUNCHES BUILT in WOOD, COMPOSITE or STEEL. STERN WHEEL STEAMERS & BARGES in SECTIONS or PIECES 


DRY DOCK 205 ft. LONG AND PATENT sLIP 


GENERAL REPAIRS OF ALL OLASSES PROMPTLY EXEOUTED. LAUNCHES AND ALL KINDS OF BOATS ALWAYS ON STOOK. °%* 


AUGUST REICHWALD 








LONDON, 9, New Broad Street, B 
NEWCOASTLE-ON-TYNE, Ledhard Street. 


s/BEST CRUCIBLE AND SIEMENS- MARTIN STEEL CASTINGS, 


To stand Admiralty, Board oi Trade, Lloyds, and Bureau Veritas tests. 












ARTICLES FOR ARTICLES FOR 


RAILWAYS, HYDRAULIC AND 
SHIPBUILDING ELECTRICAL [ 
YARDS, MACHINERY; F 


ENGINE WORKS, 
ROLLING MILLS, 


Also for Wagon, 
Excavator, &c. 
Builders and 





IRON and BRIDGE . 
WORKS. = = Boiler Makers. 
Loco: tres, d oth Loco: oti d kinds 
SPECIALITIES { Looomotiy agon, and Tru ok k, Wheel, Cen weight: ther Lose + tty 2 Cast pA 9344 











MEASURES BROS. & CO., 


SOUTHWARK STREET, LONDON. 


ROLLED "stet!” JOISTS & GIRDERS. 


STEEL 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS, CAST OR WROUGHT 
COLUMNS, STANCHIONS, TEE, ANGLE AND CHANNEL IRON, RAILS, 
BOLTS, CHEQUERED PLATES, &, 


Have now in their TOWN Stock 6000 tons of Iron Joists, 3 in. to 20 in. 
deep, Plates, Angles, — wi Mg nyt 2000 tons of Steel volsts, 
0 16in 


Prompt Delivery at lowest Market Prices, Section Sheets and Estimates on application. 


y ears BENNIE & SONS 


CLYDE ENGINE WORKS, 
POLMADIE, 


‘GLASGOW. 


Manufacturers 
of 
all classes 
of 
SHIPBUILDERS’, 
BOILER and GIRDER 
MAKERS’ 


A. MACHINE 





From 8” to 20” deep, 





























Telegraphic Address—SANDON, PATRIOROFT.” 





TOOLS. 
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WHITAKERS’ PATENT 


Nleam Crane Excavator or Navvy. 


They can be seen any day Excavating and Filling into Wagons "7@9@ cube yards per day of 
hard shale and stiff clay, or LEYELOE cube yards of soft material. U8 of these Machines 
have been supplied to T. A. WaLKzr, Esq., for his Manchester Ship Canal Contract, and his 
Buenos Ayres Harbour Works; also € Machines to J. Jacxsox, Esq., Argentine Northern 
Central Railway Extension. They can also be seen at work at the following places :—Hathersage, 
on the Dore and Chinley New Line, Midland Railway Oo.; Bristol New Waterworks, Barrow Gurney; 
Marsden, on the London and North-Western Widening; Guiseley and Yeadon New Railway; 
on the New Line from Low Moor to Pudsey, G. N. Railway; Paisley Waterworks, Dalry 
Scotland; Goole New Docks; Brooke & Sons’ Brickyard and Ganister Works, Oughtibridge, 
near Sheffield; James Taylor, Contractor, New Parade Works, Morecambe; Holme and 
King, L, & N. W. Ry. Ooy.’s Widening, Euston, London (H. & K.’s Navvy is a 5-ton ors: 
E. Tempest, Butterley Reservoir, Ashover, near Ohesterfield; three Navvies at the Annfield 
Plain and Team Valley Ry., near Newcastle, North-Eastern; Midland Ry., Ohapeltown 
Branch, near Sheffield; Limestone Quarries, Frosterley, near Darlington; Saxby & Bourne 
Line, Midland Ry.; Taplow to Twyford Widening, G. W. Ry.; Liverpool, St. Helens, 
and 8. Lancashire Ry. ; Golborne, L. & N.,W.; Garesfield Colliery Ry. Works, county { 
Durham; Oakworth Deviation Works, Midland Ry.; Reva Reservoir, Yeadon Water- / 
works, Hawksworth; Inverness and Aviemore Ry., Rothshire; and also at 
many other works both at home and abroad. One great advantage of these 
Machines is that in three minutes they can be changed from a Steam Orane 
Navvy into an ordinary Loco. Steam Orane with Long Jib, and vice versa. 


70 NAWIES ALREADY SOLD. ; 


Whitakers’ Patent | 
Double-Action 
STEAM HAMMER 
PILE DRIVER. 


Testimonials and Prices on Application to 
| 


WHITAKER BROS, | 


Horsforth, nr.LEEDS. iim 


din 
Telegrams: “WHITAKER, HORSFORTH.” 
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Lonpon Agsnts— 


KERR, STUART, & CO.,& 


20, Bucklersbury, LONDON, E.C. _ 00s 
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j Large Portable Light from Tar Oil or Kerosine 
ower GBOOOE SOLD. 
aporreD 14 GOVERNMENTS 
axp ALL LEADING FIRMS. 
Every Lamp Guaranteed. 
The Only oe which has stood the test of the Market. 
For Engineers, Contractors, Railways, Shipyards, &o. 


LONDON. 


2, Midland-rd. 
91 













A 0. WELLS & 00. St. Pancras, 


And Agents all over the World. 


Butterworth’s 
PATENT 
TRANSPARENT 


Drip Cup 


198, PER DOZEN 


Butterworth 
Bros., Ltd., 
Newton Heath, 

MANCHESTER. 

Water Gauge 
Tube Machinery, 
Glass Lubricator 

and 8715 


Spirit LevelTube 
Manufacturers, 


The Harlow 


MECHANICAL 


SIGHT-FEED LUBRICATOR 


AUTOMATIC 











POSITIVE Pio 
FEED. REQUIRED 





ro 


4 wr =~ 
Prices and full particulars on application. 


GREEN & BOULDING 


ENGINEERS, 
21, FEATHERSTONE STREET, CITY ROAD, 


LONDON, E.C. 


Telegraphic Address: ‘‘Temperature, London.” 


9429 





SYDNEY SMITH & SONS 


BASFORD BRASS WORKS, 
WOoOoTTING HAM 





PRESSURE GAUGES, all kinds. 
ENGINE & BOILER FITTINGS. 
FUSIBLE PLUGS, [RON VALVES, 
BRASS CASTINGS, from 9d. to 10d. per lb. 
ASBESTOS PACKED COCKS. 





SEE CATALOGUE, No. 10, POST FREE. 
BEMROSE & SONS, Limites, 


“PERFECTION” PHOTO PAPERS 


For Propvome FAC-SIMILE COPIES or 
Tracines ut THs Drawine OFFICE IN :— 
A,—BLAOK LINES on a PURE WHITE GRCUND. 

B.—WHITE LINES ,, RIOH BLUE GROUND. 
0.—BLUE LINES ,, PURE WHITE GROUND 


UNRIVALLED FOR — & SUPERIOR PRINTING 
OPERTIES 9570 
Srecimens ap Descairtivs Price List, Post Free. 


IRONGATE, 23, OLD BAILEY, 
DERBY, LONDON, E.C. 
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ic GLENGARNOCK IRON % “STEEL co). 
GLENGARNOCK, SCOTLAND. 


TELEGRAMS- — TELEPHONE 
“ MERRY. GLENGARNOCK.” MANUFACTURERS OF ote =f Tk 


BESSEMER, BASIC, ano FOUNDRY PIG-IRON. 
SIEMEN’S - MARTIN. avo BASIC-BESSEMER STEEL. 










































|} ROLLED STEEL JOISTS.| PIG IJRON. Brano—“GLeNcaARNock” | ROLLED STEEL JOISTS. 
Brand—‘GLENGARNOCK.” Brand—‘ GLENGARNOCK.” } 
| ‘SLABS, BLOOMS, AND BILLETS, 
| pened sey For Boiler-plates, Tinplates, Sheets, Wire-rods, and other special SECTIONS. || 
Zz y — —~ purposes. A tig 
: P j i 
| PER FOOT Rolled Steel Shafting, up to 7 in. Diam. FP | 
| = 58 Ibs. ; 7” x 39" EE 
eS aD PLANISHED, UP TO 4 in. DIAM. er x 33 z 
= 42 p vee ae) Fel et Eee «ee a if 
| - 43. | STEEL RAILS AND SLEEPERS, ar x yn , 
= 8, FOR PORTABLE AND LIGHT RaiLWwaYs.| 5, <3, i] 3 
= 34 PLATES, up to 8 ft. wide x § to 1} in. thick, ee | F | 
= ’ = | ~ | 
= 22 , ROUNDS: FLATS: SQUARES : tb 
} 4 to 7 in. DiAMETER. 1 to 12 in, # to 7 in. 
COMPOUND CIRDERS BUILT FROM ROLLED SECTIONS. 











RAILS UP TO 30 LBS. PER YARD, 


AND ALL SIZ¥8 OF 


_ ANGLES, CHARNEES, TEES, ETC., FOR ENCINEERING, SHIPBUILDING, 
nites WAGON WORK. 














GLASGOW, GREENOCK, 22 
ARDROSSAN L. AYR. ee 


McCULLOCH, SONS, & KENNEDY, L“:Vulean Works, KILMARNOCK. 25 


ssuedianan soak ‘opedeideiedt Siligadacints: Wibod; ends teataneamlis ae Sole Licencees and Makers, for Scotland, for 


AUTOMATIC EXPANSION ENGINES ; Simple, — Perfectly Regular, 


) AUTOMATIC EXPANSION APPARATUS, for existing Engines. 
[ oe G d él HIGH SPEED FLYWHEEL GOVERNOR ENGINES with Automatic Expansion, 
: ISOCHRONOUS SPRING GOVERNOR, the most efficient and powerful over invented, 
MARINE GOVERNOR, offectively prohibiting any racing of Screw Propellers. 













































































PROPRIETORS and SOLE MANUFAOTURERS ot The Proell Automatic Expansion Apparatus 
Self-Reoul d ae date Gale aeons, eae 
, 8 to the r e8, ani aa 
| DYNAMO for Steam og ween peas SAVING in STEAM of between 10 and 60 
or oteamsnips, eS namene 
-fichanasaceia PLIOIRY | EASY APPLICATION | 
an GREATEST SIM 
Thousands of Installations tn all parte, 
a Results strictly guaranteed in every case. 
Complete Ship Lighting Plants. Line of Boiler-pressure. 
Central Station Plants. 40 Diagram from Sept 5 n, 9 under ths w 
‘rol oO re 
Are Lampe. z control of ottle Valve. a 
High —— Incandescent i" ra 
McQuaker’s Patent Piston Rings is _ fe 
as | si 
And other Specialities. 7 Line of Boiler-pressure. 
" D fr the SAME Engine \* 
ry m- from the . n, 
Stationary Engines ot all kinds | after the application of the Proell i - 
Tank Locomotives. Apparatus, Steam saving 
obtained, 27% per cent. 40 
iron Works and Colliery Plant. 
Iron, Brass, Steel, and Malleable J ~ 
™ Castings. \ ——<14 
: : Boilers, Girders, Tanks. r- R Testimonials, and Pri or to 
Mills, Factories, a For full Particulars, eferences Testinon us, and Prices, apply as above, 








Electro-motive Power. ka, he bs, HERMANN KOHWE, 25-35, Now Broad St., London, ES, 
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Over 5000 Made and 


alia ee) 


Sold. 








BANBURY, 


ENGLAND. 
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SOLE LICENSEES FOR 


ROOTS’ “ACME” BLOWERS 


(ONDER LATEST PATENTS, 1885 and 1889) 


AND GAS EXHAUSTERS. 


DWARDS £32 & SYTMES, 


MILLWALL, LONDON, E. é ADMIRALTY, H.M. INDIAN & COLONIAL GOVERNMENTS, 
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STEAMERS for SEA or RIVER SERVICE built of Iron, Steel or Wood ; Speeds up to 25 miles an hour ; Draught of Water down to 6 in, - 














ISMAG_STOREY & SO 








_ Rnginears’ Specialities of all descriptions, 


M A N C H ESTER. Telegraphic Address: “STORK, MANCHESTER” =” 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WOoRES: OCOLAY OROSS, NMEIAR OMEISTHNREIELD. 


== THLEGRAMS: “TACESON, CLAY OROBSBS? SS 


Agents: BEOK & OO., Limited, 180, Great Suffolk Street, 8.E. 


























LIGHT STEEL PIPE LINES. 


comme GMM MM 
































SECTION OF KIMBERLEY COLLAR SECTION OF SPIGOT & FAUGET JOINT 


JAMES RUSSELL & SONS, LUD. 


CROWN TUBE a WEDNESBURY. 


E 





a ae 





With Anthracite (dust or lump) this 
Furnace gives an absolutely 
smokeless fire. 


FIRE BARS DO NOT BURN OR CLINKER. 


THE MELDRUM PATENT ‘a ¥ 
P| i ‘ iil 


FORCED DRAUGHT FURNACE a 


efit | 
7 
(| 
fal ull 
advantageously a ny ki nd o m wh , 
Ae 
‘ 


WASTE FUEL. (8 


Over 700 successfully working, saving , 
in many cases 75%. 


MELDRUM BROS., | 


at 


se 


ther 









ty, \ Wl i Supplied to H.M. Government, Electric Light Stations, Gas 
Hi i and Water Works, &c., &c. 





ii 4 PARIS—BURTON FILS, 68, Rue des Marais 


ATLANTIC adil: cies ROAD, \ ty | | i . 7 a ny LONDON OFFICES—16, Union Court, Old Broad St., £.C. 
a RE in Bi: _ n= oa ee 


HE ef Vi GC 0 R 4 U R BI N E This Turbine is built to suit every 
type of Installation necessary. 
USEFUL EFFECT 83°/.. 


SUITED TO ANY FALL FROM 3 ft. 


BUILT FOR VERTICAL AND 
HORIZONTAL DRIVING. 


References to Users in every part of the 
Globe. 
































Specifications and Tenders free on application to 


“ jo FREDERIC NEL 


N.B.—75 page Iustrated Pamphlet Free, 
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J. COPELAND & CoO.,, 


Engineers, Millwrights, and Boiler Makers, Pulteney Street, Dobbie’s Loan, GLASGOW 
_SMO ota usor. THE FOLLOWING ARE SPEOIALITIES: THN io. 3957, 














Rice.SUGAR.Ice.FLOUR. OIL.CGHEMICALS.IRON 4 


STEEL and DISTILLERY PLANTS COMPLETE in | 
all DETAILS, EMBRACING the LATEST IMPROVEMENTS-| 


MODERN STEAM ENGINES AND BOILERS OF ALL TYPES. 
AE: BO GirINARNRAL HYDRATVUITIO Work. 








London Agents: JAMES REID & OO., Seniagels Seth, SER, Santen Sine, 


FLOUR MILLING MACHINERY. | 


ROBINSON'S ROLLER SYSTEM. 


awarpen **§ (FRAND PRIX ’’ rans, 1800. 


THE HIGHEST AWARD. 












7 ail ha RI 8 


BNGINZZENS, ROCGCHDASE Ei. 












GOLD MEDAL, BDINBURGH, 18s8e. 





MANUFACTURERS OF 


SUGAR-MAKING 
MACHINERY, 


Embracing all the 


LATEST IMPROVE- 













ann BOILERS or 


ALL TYPES. 





MAEHRS OF 8781 


TRAVELLING CRANES, 
IRON PIERS, BRIDGES, AND ROOFS. 


“tue outa NEW VALVE for CIRCULATING & ATR PUMPS 


a fESTIMONIAL.—‘“The Aberdare Merthyr Colliery Oo., Limited, Aberdare, South Wales, March beget ee eae: Mosags and 
Mitchell London, E.C. Dear Sirs,—. letter of to inform hard 
Feed a be worked FIBRE for Pump Clacks, Beplvin fo Fou ete FE ayren pe op Galen ht yan f pd = Yas Gas tae 


oor OF Ripa ORDR 
Only one quality manu- oe ? One sheet et Co,, Limited, March 10, 1888.—To Messrs. Mosses and Mitchell. 


FOR ALI 


PURPOSES. 








NO RUBBER, 
PERCHA, OR LEATHER, 


Unaffected by any Lubri- y 
cating ‘ 


























Oils. r i Ficase forwaad the Sellewia ‘in. HARD FIBRE, same as supplied 4th June, 1884.—(Signed) Per pro. 
Does not not Expand in I j Suitable _ = ae shaped For further testimony and p ries, s apply ts to MOSSES & MITCHELL, Chis Chiswell St., LONDON. 
eter. Paris—19, Rue J. J. Rousseau; le Thalgasse 8; Zurich. | 
JOHNSON BROOK PATENT PISTON WORKS, Teg 208, . 


DUKINFIELD, "7 MANCHESTER. 
PATENT PISTONS, 





PATENT WELDLESS “TURN ED STEEL COILS 
From 2in, diameter to 120 in. diameter. Success justified by a Sale of over 18,000. 


Re-Boring Cylinders and Planing Valve Pacings in their Position ovr “<@aazzzz Wd 
BY SPECIALLY CONSTRUCTED MACHINERY, Tele, Addresg—WELDLESS, DUKINFIELD. 
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BAILLIES PATENT CAMBERED CORRUGATED FLOORING FOR BRI a 1 ; eching 
offiers LandingStagesaP — sath | R BRIDGES aap WESTWO D &BAILLIES CORRUGATED. FLOORING (wrot Bron x Someiey Sasegee and Warehouses the Decki 





an of Subways and W. sively Used ii notion HS CORIPESES Rl SOME pal RAILWAY COMPANIES of the UNITED.KINGDOM 
ESTWOOD BAILLIE & C* ENGINEERS & CONTRACTORS FOR BRIDGES ROOFS & CONSTRUCTIONAL IRONWORK OF EVERY DESCRIPTION 


LONDON YARD, POPLAR, LONDON. E. 



























: mn ne aan rat cen een te oe oe e-POD. oe oe ee oe Le 
WLICHT PER Foor SUPER eee | iia . ELLE LAR PISY SRSLY pmiery oo er eS 

FOR NETT AREA COVERED Wo ie = eee 

pu -'am * 

oe. ah. . 





ELEVATION OF PATENT CAMBERED CORRUGATED FLOORING 

. THIS SECTION gyre --~—26- ----- Regell alte 
“THICK ON BEARINGS THE PATENT CAMBERED FLOORING [S SPECIALLY - 
OESIGMED [OR CARRYING.A DOUBLE LINE OF RAILS 




















oor 40 1S MADE WITH STEEL ONLY IN TWO SIZES 
3 HTS PER FOOT SUPER WAVING DEPTHS OF 12 INCHES AND 10 INCHES AT 
. THE CENTRE 
gone : ate GOTH SIZES ARE MADE THE SAME LENGTH gm10TR 
a 
THIS SECTION SMALL SECTION FLOORING . g 
MTHICK HAS BEEN IS) 4.5 ARRANGED FOR FOOT BAYS Or 
; re TESTED ON BEARINGS 8 FEET ‘o Zen 
; ni oni APART TOS CWTS PER FOOT SUPER Lg q 
: a eet Bate JP DEFLECTION HAVING NO PERNTSET ated aba savadaval OaVatavatalaTatay 4 
~ q Za 
: fe rack + ay N°3 . Z 
; + <M. , Lg 
4 . 20%, é Zo, 4 
= : Page 3 THIS SECTION STEW SHEWING PLATE GIRDER BRIDCE Ed ‘ 
Oo Za SATWICK ON BEARINGS §=—"TN ITEAT Canaenee FLOORING ii 
\ ss & FEET 6 INCHES APART HAS BEEN GIVING EXTRA HEADWAY AND ti” 
EZ TESTED 70’ 4CWTS PER Foor (ESS WeLGuT PER MET: A 





WITH ff DEFLECTION OF ‘e'incu - Sass 


THIS SECTION : 
INCH THICK ON BEARINGS 
(6 FEET APART HAS BEEN TESTED 
703 CWT PER FOOT SUPER WITH A DEFLEC 
TION OF ls HAVING A CANBER OF We'BEFORE 
TESTING 








Soares fw ye 








. ° 
f ' eta 
4 A. mp. |p. 
fe" THICK ON BEARINGS 
a a 
4 4 FEET APART HAS BEEN TESTED Feta one — 
q 70 3 CWT PER Foot SUPER 
i TH A DEFLECTION OF TE 


Pe omlananioe 


Ge Bebos PARTS BEING VERY ERSUY FTPTED 
TOGETHER 








9182 
i are in stock, but quotations can be diven for Special Sections. 
big for he brea Gutters Buckled Plates as: Sectigns itos and i to 4# are: 


ING ENGINES 
E.R. & F. TURNER, 


(132) IPSWICH, & 82, Mark Lane, LONDON, E.C. 


Telegraphic Addresses—“‘GIPPESWYK,” IPSWICH; “CANVAS8ER8,” LONDON. 


NG’S IMPROVED PATENT COUNTERS 
—" | with PORCELAIN N° WHEELS. 


CHEAP. EFFICIENT. DURABLE. 


























ee oer 




















nOoOneS 


—————— 


ROUND ENGINE COUNTER. 





SQUARE ENGINE COUNTER. 


SPEED INDICATOR. 


THE REGISTERING WHEELS ARE OF WHITE GLAZED PORCELAIN WITH BLACK FIGURES: R 
BN TIRES SUPERSEDES THE OLD TYFE OF COUNTER. 
9508 


T. R. HARDING & SON, TOWER WORKS, LEEDS. 
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TRAUTWINE'S 
CIVIL ENGINEER'S 
POCKET-BOOK. 





‘*Beyond all question the best 
cor poe for the Engineer that 
over ap 


ed.” —GEORGE L. Voss, 
ual for Railroad Engi- 
er 


** Without doubt it has proved itself 

+ be the most useful handbook in the 

e for the Engineering Profes- 

ae ineering Mining Journal, 
Aug. "othe 1888. 





JOHN WILEY & SONS, New York. 
EB. & F. N. SPON, London. - 








WEIGHING MAOHINERY. 


HKeodgson btcad. 
biks 


Z hath 
2 mae Street, 


py awa-8 = 


Tele. Address—“ WEIGHING, MANOHESTER.“ 





VWARDIYLER fo 
alli 


ADDRESS 
84 &85 Wuitecross Street 
LONDON _E.cC. 








ae) A Guide Book 





DESIGNED FOR THE USE OF ENGINEERS 

AND OTHERS IN DISTANT LANDS WHO 

REQUIRE WORKS ON TECHNICAL AND 
INDUSTRIAL SUBJECTS. 





to Technical 
Literature 


PRICE 2s. 6d. 





[SSS 2 
Compiled by 





John Birch & Co., Merchants and Engineers, 
10 & 11, Queen Street Place, London, E.C.; 
And 40, Chapel Street, Liverpool. 


Telegraphic Addresses: “ENDEAVOUR, LONDON ;” 


“POOLBIRCH, LIVERPOOL.” 











Drawings, Plans, Tracings, rm 
sens a FSR & Bons Lerston MorksF 
Chancery Lane, W.0. < 4 


Mk T. are thoroughly practical Engineers. 
BAXTER’S PATENT 
KNAPPING-MOTION 


STONE BREAKERS, 
a0 ORE CRUSHERS, 


Selected by Fifteen Corporations and County 
Councils last year. 


W.H. BAXTER, 


Selected by all Scotch Highway Boards 
and County Councils since 1884, 8948 








SU bol 











PHOSPHOR 


FOR BHARINGS, SLIDH VALVES AND PUMPS, &c. 





The only 


=Er 
= 


va i. 











Phosphor Tin (6%), “Cog Wheel” Brand, the best in the market, 


THE PHOSPHOR BRONZE COMPANY, Limited 


87, SUMNER STREET, SOUTHWARK, LONDON, ’S.E. 




















. IIS FURNACES 


\ q% _ ‘ 








(FOX-MORISON PATENTS). 











LEEDS. 


| j\))) | LATEST BOARD OF TRADE AND LLOYD'S 
Hii) ~=FORMULA SUPPLIED ON APPLICATION. 


LEEDS FORGE COMPANY. 


LIMITED, 
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DAWAY An 
aed? pee seeeeennpat Co 


GS ci a 


EGISTERED TRADE MARK 


EGYPTIAN GOTTON BELTING a CANVAS ODE 











*, 
g, 















sss ee =- Pendleton, Manchester. 
nas mea. PETER BROTHERHOOD, "2 2 
GOLD MEDAL, MECHANICAL ENGINEER, SILVER MEDAL, 


Class 52. Belvedere Road, Westminster Bridge, LONDON, 8.2. Class 65. 


ewe ti‘(‘(‘é((;!SCOtsésé*é*#*#*#*#*é*é*#é#’#$# CMM MMM MAMP@@@A@#SAGAAAAABAAAaAD TR 


HIGH-PRESSURE [MPROVED Patent — or cameaee ENGINES, © DovBLE-acTina 


AIR SIMPLE OR COMPOUND 


COMPRESSORS #. ENGINES 


TORPEDO SERVICE, &c. ¥¥ Driving Dynamos, £c., 
AS IN GENERAL USE IN BRITISH 


AS FITTED ON H.M. YACHT 
AND FOREIGN WAR SHIPS. “VICTORIA & ALBERT,” &c. 


9647 











York Street ection 


LAMBETH, LONDON, S.E. 


MANUFACTURERS OF 


HIGH-CLASS CENTRIFUGAL 


PUMPING ENGINES 


For CIRCULATING, &c. 

















Pair of 20 in. Pumping Engines as supplied — 
to the Cunard Line, Pacific Steam Navigation 
Co., the whole of the North German Lloyd 


Fleet, and other principal Lines of Steamers. 
9294—5 
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SEND FOR ILLUSTRATED LIST OF 


JOHN BLA HE EV’S 


ATENT SELF-ACTING HYDRAULIC RAMS. 


For Raising Water for the Supply of Towns, Villages, Irrigation, Railway Stations, Mansions, Fountains, Farms, &c. 


No Cost for Motive Power, which is obtained from the Stream of Water passing through the Ram. 





NWO OILING OR PACEHING REQUIRED. 





Made in Sizes to Raise from 300 to 300,000 Gallons per Day. Will Force to a Height of 1,500 Feet. 


This ram works without any metal in motion and will force 200,000 gallons per day. 





This view represents a Ram worked by impure river water, whilst pumping pure water from 
a well or spring, and forcing it to a small reservoir on the hill, at an elevation of 295 ft, anda 


distance of 1 mile, from which reservoir the water is gravitated for fire extinguishing and general 


requirements of mansion, stables, farm, and village. 





BLAKE’S HYDRAULIC RAMS HAVE BEEN SUPPLIED TO THE FOLLOWING AMONGST OTHERS. 


His Royal Highness the Duke of Connaught 
His Highness the Maharajah of Kashmir 

His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 

His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace rhe Duke of Grafton 

The Most Hon. The Marquess of Ripon 

The Most Hon. The Marquess of Downshire 
The Most Hon. The Marquess of Abergavenny 
The Most Hon. 'The Marquess of Londonderry 
The Most Hon. 'The Marquess of Cholmondeley 
The Right Hon. The Ear! of Derby 

The Right Hon. The Earl of Devon 

The Right Hon. The Earl of Gainsborough 
The Right Hon. The Ear! of Ilchester 

The Right Hon. The Earl of Romney 

The Right Hon. The Earl of Granard 

The Right Hon. The Earl Beauchamp 

The Right Hon. The Earl of Caledon 

The Right Hon. The Earl of Lichfield 

The Right Hon. Earl Ferrers 

The Right Hon. The Earl of Feversham 

The Right Hon, The Earl of Harewood 

The Countess de Morella 

The Dowager Lady Williams Wynn 

Lady Henry Cholmondeley,.East Burnham Lodge 
Lady Frankland, Thirkleby Park 

The Right Hon. Lord Londesborough 

The Right Hon. Lord Hothfleld 

The Right Hon. Lord Viscount Galway 

The Right Hon. Lord Leconfield 

The Right Hon. Lord Ribblesdale 

The Right Hon. Lord Hatherton 

The Right Hon. Lord Leigh 

The Right Hon. Lord Raglan 

The Right Hon. and Rev. Lord Scarsdale 

The Right Hon. Lord Brougham and Vaux 
The Right Hon. Lord Hindlip 

The Right Hon. Lord Northbourne 

The Right Hon. Lord Wantage 

The Right Hon. Lord Clifford of Chudleigh 
The Right Hon. Lord Schroder 

The Right Hon. Lord Burton 

The Right Hon. Lord Macnaughten 

The Right Hon. Lord Walsingham 

The Right Hen, Lord Hampton (Trustees of 
The Right Hon. Lord Willoughby de Eresby 
The Right Hon. Lord Viscount Bridport 

The Right Hon. Lord Viscount Clifden 

The Right Hon. Lord!Viscount Boyne 

The Right Hon. T. Southeron-Estcourt 

The Hon. Sir William Ventris Field 

The Hon. George Kenyon 

The Hon, A. C. Gough-Calthorpe 

The Hon. H. Sewell, Steephill Castle, Ventnor 
The Rev. Hon. E. T. St. John, Bletsoe, Bedford 
Admiral Sir George Broke-Middleton, Broke Hall, Suffolk 
General Mackenzie, Foveran House, Aberdeen 
Gen. Gerard Potter Eaton, The Pole, Cheshire 
Major-Gen. Sir Henry Marsham Havelock Allan, Bart. 
Major-General Feilden, Witton Park, Blackburn 





Major-General H. E. Watson 


JOHN BLARE, Patent 


Colonel Starkie, Lovely Hall, Blackburn 

Colonel Milligan, Cauldwell Hall, Burton-on-Trent 
Colonel Townely, Townely, Lancashire 

Colonel Hargreaves, Maiden Erleigh, Berkshire 

Colonel Tremayne, M.P., Carclew, Cornwall 

Colonel Mitford, Mitford Castle, Northumberland 
Colonel Leyland, Nantclwyd Hall, Ruthin 

Colonel France-Hayhurst, Davenham Hall, Northwich 
Colonel Richard Worsley-Worswick, Normanton Hall, Hinckley 
Colonel R. R. Jackson, Lostock Hall, Lancashire 

Colonel J. E, Foster, Sansom Seal, Berwick-on-T weed 
Colonel Holden, Reedley House, Burnley 

Lieut.-Col. Loyd, Lillesden, Hawkhurst 

Lieut.-Col. Cotton, Reaseheath Hall, Nantwich 

Major J. F. Trist, Tristford, Totnes 

Major Hardman, Rawtenstall, near Manchester 

Major Bird, Crookhey, Lancaster 

Major J. R. H. Crauford, Craufordland Castle, Kilmarnock 
Major Dent, Mennithorpe Hall, near Malton 

Major Finlay, Manor House, Little Brickhill 

Captain Duncombe, Waresley Park 

Captain Hippisley, Sparsholt House, Wantage 

Captain Gandy, Skirsgill Park, Penrith 

Captain Townsend, Wineham 

Captain Bosanquet, Broom-y-Close, near Ross 

Captain Green-Emmot, Emmot Hall,Colne 

Sir Harry Verney, Bart. 

Sir Thomas Story 

Sir Frederick A. Milbank, Bart., M.P., Thorp Perrow 

Sir James Robert Walker, Bart. 

Sir Henry A. Hoare, Bart., Stourhead, Bath 

Sir William Feilden, Bart., Feniscowles, Blackburn 

Sir Robert Menzies, Bart., of Menzies 

Sir Humphrey de Trafford, Bart., Trafford Park 

Sir Michael Robert Shaw-Stewart, Bart., 

Sir William Gordon, Bart., Earlston, Kirkcudbright 

Sir Henry W. Ripley, Bart., Acacia, near Leeds 

Sir W. C. Warsley, Bart., Havingham Hall, Yorks’ 

Sir Kennith Smith Mackenzie, Bart. 

Sir William Eden, Bart., Windlestone, Ferry Hill 

Sir Thomas C, C. Western, Bart., Tattistone, Suffolk 

Sir John Shelley, Bart. 

Sir Charles F. J. Smythe, Bart., Acton Burnell 

Sir Julian Goldsmid, Bart. 

Sir Edward Bates, Bart. 

Sir Edmund Buckley, Bart. 

Sir A. Woodiwiss, The Pastures, Derby 

Sir E. W. Blackett, Bart. 

Sir H. A. Clavering, Bart., Axwell Park 

Sir Spencer M. M. Wilson, Bart., Searles, Sussex 

Sir Samuel Hayes, Bart., Drumboe Castle, Co. Donegal 

Sir William Jenner, Bart. 

Sir J. T. Dillwyn-Llewelyn, Bart., Penllergare, Swansea 
W. Bromley-Davenport, Esq., M.P., Capesthorne, Cheshire 
V. F. Benett-Stanford, Esq., M.P., Pyt House, Wilts 

C. F. H. Bolekow, Esq., Marton Hall, Middlesboro’ 

John Hick, Esq., M.P., Mytton Hall, Lancashire 

Hamer Bass, Esq., M.P., Needwood Hall, Burton-on-Trent 
Wentworth Blackett Beaumont, Esq., M.P. 

Geo. Courtauld, Esq., M.P., Halstead, Essex 

Godfrey Hawksworth Wentworth, Esq., Woolley, Wakefield 
Messrs. The Lancashire and Yorkshire Railway Company 
Henry Sandbach, Esq., Hafodunas, Abergele 

The Venerable C. W. Holbech, Farnborough Hall, Banbury 
The Rev. B. Hallowes, for Muggington Village 

The Rey. H. J. De Salis, Portnall Park, Virginia Water 








The Rev. E. G. Edwards, Trentham, Staffordshire | 

C. H. Mainwaring, Esq., Whitmore Hall, Staffordshire 

G. H. Pinckard, Esq., Combe Court, Godalming 

J. W. Temple, Esq., Leyswood, Groombridge 

Edwin Waterhouse, Esq., Feldemore, Dorkin 

W. Bickford-Smith, Esq., Travarno, Cornwal 

William Roundell, Esq., Gledstone, Skipton 

Henry Ackroyd, Esq., Holmwood, Henley-on-Thames 
Archibald Dunn, Esq., Newcastle-on-Tyne 

L. Hanmer, Esq., Deanswater, Wilmslow 

W.H. Hornby, Esq., Poole Hall, Nantwich 

Thomas mig Esq., Mitford, Northumberland 

Mrs. Miles, Ham, Green House, Pill, Bristol . 
Fortescue, W. K. Long, Esq., Dunston Hall, Norwich 
Messrs. Scott and Edwards, Railway Contractors . 
Hy. Whitehead, Esq., Hassel Hey, Tottington, Lancashire 
W. J. Stephenson-Peach, Esq., Hulland Hall, Ashbourne 
H. C. Moffatt, Esq., Goodrich Court, Ross, Hereford 

James Ormrod, Esq., Pen-y-lan, Ruabon 

W. R. Adamson, Esq., Rushton Park, Battle 

F, Bacon-Frank, Esq., Campsall Hall, Doncaster 

Chas. Page Wood, Esq., Wakes Hall, Essex 

C. W. Kellock, Esq., Highfields, Audlem, Cheshire 

Edwin W. Streeter, — F.R.G.S., Sackville Place, Buxted 
Quintin Hogg, Esq., Ho ly Hill, Southampton 

John Bowes, Esq., Streatham Castle, Durham 

Alexander Henry Browne, Esq., Callaley Castle, AlInwick 
Bernard Husey Hunt, Esq., Compton Pauncefoot, Somerset 
J. A. Darlington, Esq., Bourton Hall, Fugby 

St. Lawrence’s College, Ampleforth, Yorks 

A. C. Phillips-de-Lisle, Esq., Garendon Park, Loughborough 
J. J. Jones, Esq., Abberley Hall, near Stourport 

W. M. Ince-Anderton, Esq., Euxton Hall, Chorley 
William Barneby, Fog: Saltmarsh Castle, Bromyard : 
F. W. Webb, Esq.,C.E., of Crewe and Stanway Manor, Shropshire 
C. H. B. Williams, Esq., Knolton Hall, Ruabon 

The Mackintosh of Mackintosh Cottrell, Cardiff 

C, E. Barton, Esq., The Elms, Coundon, near Coventry 

J. H. Whitehouse, Esq., [Ipsley Court, near Redditch 

A. Hoare, Esq., Charlwood, Forest Row, Sussex 

Ewan Cameron Galton, Esq., Shelsley Grange, Worcester 
Charles Eccles, Esq., Stentwood, Honiton, Devon 

Geores Barbour, Esq., Bolesworth Castle 

C. B. E. bg am Esq., Bolton Hall, near Clitheroe 
Edward L. Tomlin, Esq., Angley Park, Cranbrook, Kent 
T. F. Twemlow, Esq., Betley Court, Crewe 

Chas. C. Capel, Esq., Foots Cray Fisheries, Kent 

R. Andrews, aa, restbury Hall. Cheshire 

John Hampson, Esq., Ullenwood, near Cheltenham 
Richard Smethurst, Esq., Ellerbeck Hall, Lancashire 
Edwin Grundy Wrigley, Esq., Howick House, Preston 

C. R. Collins, Esq.. Strath Culme House, Hele, Devonshire 
8. S. White, Esq., Manor House, Wethersfield, Essex 

The Corporation of Blackburn : 

J. Barnes, Esq., Contractor, Chatburn and Hellifield Railway 
G. Redmayne, Esq., Brathay Hall, Ambleside 

Thomas Mason, Esq., Alkincoates Hall, Colne 

Basil Sparrow, emg Gosfield Place, Halstead, Essex 
George D. Farrar, Esq., Brayfield House, near Newport-Pagnell 
Fred Lion, Esq., Seighford Hall, near Stafford 

W. A. Coats, Esq., Skelmorlie Castle 

J. J. Colman, Esq., the Clyffe, Corton 

Dr. E. M. Crookshank, East Grinstead 

J. McArthur-Moir, Esq., Dollar. N.B. 

Mrs. Lowe, Gosfield Hall, Halsted 

St. Cuthbert’s College, Ushaw, Durham 


Ram Works, ACCRINGTON, LANCASHIRE. 
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R. A. SHOW, WARWICK, STAND 262. 





THE PRIESTMAN OIL ENGINE 


IS A PERFECT SUCCESS IN THE HANDS OF USERS. 
PROGRESS MADE IN ABOUT THREE YEARS ONLY. 





Highest Awards 


THE NEW ZEALAND GOVERNMENT. 
THE SPANISH GOVERNMENT. 
THE NORWEGIAN GOVERNMENT. 


Nottingham, 1888 
Windsor - - 1889 
Plymouth - 1890 

















These ENGINES are NOW IN USE in BARGES 


on the— 
MANCHESTER SHIP CANAL, 
The NORTH STAFFORDSHIRE RAILWAY CANAL; 
and have also been adopted by 
The GRAND CANAL COMPANY, DUBLIN, 

The MISSION TO SHAMEN (TEES STATION), 
FOR TRAWLING BY THE DEEP SEA MISSION; 
and orders have been received for the Marine 
Type for America, China, The Hast Indies, Germany, 
Italy, and Finland, besides Great Britain. 


Messrs. BELL BROS., Ltd. 











ADOPTED BLT THe 


from the CROWN AGENTS TO THE ENGLISH COLONIES. at 
ROYAL AGRICULTURAL | ‘THE N.S. WALES GOVERNMENT. THE CHINESE GOVERNMENT. the following 
SOCIETY : THE VICTORIAN GOVERNMENT. THE ELDER BRETHREN OF THE TRINITY |EXHIBITIONS: 


THE NORTHERN LIGHTHOUSE BOARD. 
THE IRISH LIGHTHOUSE BOARD. 


ALSO ADOPTED BY THE FOLLOWING, AMONGST MANY OTHERS:— 


The GREAT WESTERN RAILWAY Co. 
The MANCHESTER SHIP CANAL Co. 
The NORTH STAFFORDSHIRE RAILWAY Co. 


Messrs. BOLCKOW, VAUGHAN & Co., Ltd. 
Messrs. The MIDLAND COAL & IRON Co., Lid. 
Messrs. The WALSALL WOOD COLLIERY Co., Ltd. 
Messrs. B. COCHRANE & CO., Ltd. 

Messrs. The USHAW MOOR COLLIERY Co. 
Messrs. The BRUSH ELECTRICAL ENG. Co., Ltd. 
The CO-OPERATIVE WHOLESALE SOCIETY. 
Messrs. JOHN. BOWES & PARTNERS, Lid. 

The DEEP SEA MISSION. &c. &c. &c. 





Highest Awards 


HOUSE. Edinburgh - 1890 


Glasgow - - 1891 
New York - I89I 


LORD WANTAGE. 
COUNTESS OF SHAFTESBURY. 
LORD JUSTICE KAY. 
SIR EDWARD HULSE, Bart. 
SIR GILBERT GREENALL, Bart. 
SIR T. SUTHERLAND, M.P., K.C.B. 
THE RIGHT HON. J. CUBITT. 
HON. C. B. PORTMAN. 
MAJOR-GENERAL HAWES. 
J. E. ELLIS, Esq., M.P. 
LIEUT.-COL. RAMSOEN. 
E. B. DAWSON, Esq., J.P. 

&c. &e. &c. 


























A Launch pro- <¢SATAMAM AAAS AASAESADARATALSEAARYD APPLY TO— NOW IN DAILY USE. 
pelled by one of geal |e TheLONDON OFFICE,} Extracts from REPORTS by USERS 
these Engines — pw eee _— nore AMONGST MANY OTHERS. 
can now be seen ° eee = a, Queen Vietoria SIR JAMES DOUGLASS, F.R.S., said : —— at a rice paid 
‘ in England Oil Engines were now much cheaper than Gas 
running on the Sees, Engines. Oil wa certainly coming to the front.” 
Thames. LONDON, E.C. SIR GILBERT GREENALL, Bart.—The 11-HP. Oil Engine has 
been giving every satisfaction. 
The Recews ores Reduction: in the, Prices of Re ange, has No D a gt ie — ee 
reduced the cost of working The Priestman ngine o Danger HON. C. B. PORTMAN.—Your Engine is el 
to about One Half- 3 . N.C. B. .—Your Engine is clean and noiseless. 
. ne Half-Penny per Actual Horse-power per D. A. STEVENSON, Esq.,—‘ The Engines are economical, 
No Boiler quite reliable and satisfactory.” 
7” J. F. ELLIS, Esq., M.P.—My Engine continues most satis- 
; factory. 
No Steam. JAS. STANFORD, Esq.» | ‘The Oil Engine is doing the work with 
SIR E. HULSE. the greatest ease, and satisfaction. 
ire. The Engine gives no trouble, is 
No Fire G. Y. BLAIR, Esq, thoroughly effective and reliable, 
Stockton-on-Tees, and is the best Engine for Electric 
No Gas. Lighting I have ever seen or heard of. 
A. L. STEAVENSON, Esq., ) An experience of Two Years entirely 
Chief Engineer to } justified theadoption of Oil Engines 
No Driver. Messrs. BELL BROS., Ltd. for actuating Rock Drills. 
Major-General G. H. HAWES.—The Oil Engine charging 
accumulators WOPKS as Well as ever. 
No Water E. B. DAWSON, Esq., J.P:—The Engine is doing its work 
ste and we 
Consumed. C. J. WILLIAMS, Esq., J.P.—The Oil Engine has been most 
reliable and useful. 
Messrs. VOLKART BROS.—We strongly recommend your 
Engines as very reliable and most useful motors. 
SIR WILLIAM THOMSON, F.R.S.S., LL.D., says :—‘‘ Itran with admirable regularity. Combustion J. M. SUMNER & Co,—The Engine ran without the slightest 
so perfect is obtained that deposit of Carbon in the Cylinder and passages is most satisfac- hitch, ; 
torily obviated.” The same gentleman (now) H. COPPERTHWAITE, .—The Engine has worked 
THE RIGHT HON. LORD KELVIN writes :—‘‘I wish I could be present at the meeting to say how pleased splendidly at Stamford Bridge. ; 
I am to find Priestman’s Oil Engine a practical success.” eS i lm Se ea = a a very 
PROF. UNWIN, F.R.S., M.LC.E., at t ting of the Civil Engineers in London, called special of the Engine supplied to Mr. Clayton. 
attention to the great simplicity of | ie Eraebouds Oil Ss J. H. SOREALe, Bia. Be an or a _ S A mo 
DR. WILLIAM ANDERSON, M.I.C.E., President of the Mechanical Section of the British Association, anordinary farm labourer echarge ter. 
said :—‘ Ate to ae Oil in this way dies beans aime, bee it was not until 1888 that Rev. M. H. FOSTER.—I can strongly recommend your Engine. 
Messrs. PrizstMAN Bros, exhibited an engine that worked suecessfully.” N. BULGAROFF, Esq.—Your Engine runs to my utmost satis- 
BOVERTON REDWOOD, Esq., F.I.C., F.C.S., said:—‘‘Messrs. Priestman Bros, have solved the diffi- faction: aig 
culties attaching to the direct employment, as a source of power, of ordinary petroleum.” E. DUDLEY, Esq.—The Engine gives the greatest satisfaction. 
PROF. ROBINSON, M.E., A.M.I.C.E., comparing it with Gas Engines, said :—‘‘ The Priestman Oil Engine W. J. S. BARBER STARKEY, Esq.—I have used one, and it 
has now established itself as a still more useful and popular prime motor.” has given me every satisfaction. 





WORKS: Holderness Foundry, HULL. LONDON: 73a, Queen Victoria Street. 


GLASGOW : 7, Bothwell Street. 


MANUFACTURERS OF THE PRIESTMAN DREDGER, EXCAVATOR AND ELEVATOR. 


THE R. A. SOCIETY HAVE ADOPTED THE PRIESTMAN OIL ENGINE FOR DRIVING THE DAIRY PLANT. 
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G. E. BELLISS & co. 


Ledsam Street Works, BIRMINGHAM. RSTADLISEED 1000 


LONDON OFFICE - +--+ - WESTMINSTER CHAMBERS, 9, VICTORIA STREET, 5.W. 


SS SSSSSSSSRRSRSRRSRKEESSSSSSKSKSSESSR SRR RHRReeteeeee & 


ENGINES for ELECTRIC LIGHTING, Double- 
acting, Simple or Compound. 


MACHINERY forTORPEDO BOATS, LAUNCHES 
and YACHTS. 


FAN ENGINES for FORCED DRAUGHT and 
VENTILATING. 


CENTRIFUGAL CIRCULATING PUMPS, — 
Single and Double. = 
SURFACE CONDENSERS. AIR & CIRCULATING PUMPS, ~<_ : Mio 

High-class STEAM BOILERS of all kinds. sasunrunemerscsuaczeace wa 

















TURNED rs ‘20800 Pires 


DD. YW. STEwarRrr & Co., GLASGow. ous 


London Agent: A. G. BROWNING, 8, Victoria Street, Westminster. 


TURNER BROTHERS, “wats: 


SPINNERS & MANUFACTURERS er ene” = d Manufacturers 


ASBESTOS) HairBlting 


ASBESTOS YARN. MAIN ana other DRIVING. 


ASBESTOS CLOTH of every description 
ASBESTOS METALLIO OLOTH: HEMP and COTTON PACKINGS. 
ASBESTOS PACKING suitable for all OHALK PACKING. 

MINERAL PACKING. 


pressures. 
ncn any ANTI-FRICTION PACKING, &c. &c: 
JOINTS, &c, ASBESTOS METALLIC and RUBBER PACKING, SHEETING TAPE, JOINTS FOR MANHOLE and MUDHOLE DOORS. - cose 























ASBESTOS & RUBBER TAPE 
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CAMERON'S 
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LEVER PUNGHING AND. SHEARING MACHINE PATENTED 


ORIGINALLY BY ME IN 1864. 


PATENT Z IRON CUTTING MACHINE AND OTHER SHIPBUILDERS’ TOOLS. 


SEE LAST WEEK’S ADVERTISEMENT FOR CAMERON PUMPS. a 


. JOHN H. WILSON & CO., 


BAN EHEALI LAW El, 


SAN DHILLS, LIVERPOOL. 


STEAM GRANE EXGAVATOR. 


(SIMPSON & PORTER'S PATENT.) A 10-Ton Crane fitted with 
Digging Bucket will Ex- 
cavate and Deliver into 
Wagons 800 to 1200 Cubic 
Yards in Eleven Hours, 
according to nature of the 
ground. 
The Digging Gear can 
be disconnected 
by drawing two 
Cotters, and the 
Machine then be- 
—— ——<—- comes an ordinary 
erm === Loco. Steam Crane 
The most pre =< : = == ow 7 OF THESE EXCAVATORS 
all-round Excavating ah Oe CAN BE SEEN WORKING ON THE 
Machine now in use, Te wm. | MANCHESTER SHIP CANAL WORKS, 
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GRAFTON & CO. 


(OONTRACTORS TO H.M. GOVERNMENT) 
VULCAN WORKS, 


BEDFORD. 


SOI 


= 
~ 





Ft A OE, i 


LONDON OFFIOE—118, OANNON STREET, £.O. Velegrene= 
MANOHESTER OFFIOE—BARTON HOUSE, DEANSGATE, “GRAFTON,” BEDFORD. 


Illustrated Descriptive Price List free on application, o14e 


— ESTABLISHED 1869. — 


G. F. SMITH, 


Maker of Special and General 


MACHINE TOOLS 


Brass Finishers, Machinists, &c. 
PARAGON IRONWORKS, 


HALIFAX, England. 
Telegraphic Address :—" RADIAL, HALIFAX.” 








Radial and Wall Radial Drilling Machines from 8 ft. 
6 in. up to 10 ft. Radius. The most ——— 
and cheapest Machines in the Market. 


STEVEN & eee Brassfoundens, OLASHOT, 




















CONTRACTORS) to THE ADMIRALTY. 








NZ § Thomann’ Patent hr Pump Vales, 


Steam Signalling Apparatus. A he namie 0469 


DOULTON and CO., 


LAMBETH, LONDON, S.E., 


HIGHED! EXHIBITION AWARDS 


PLUMBACO 
CRUGIBLES. 


SHOW ROOMS 1— 


Albert Embankment, 


LONDON, 8.8. 





























DHPOTSB: 
100, Scho Street, Liverpool; Granville 8t., Birmingham ; and 6, Rue ee 
Parir. 





OCIROULATION of WATER in STEAM BOILERS. 
howskoven sate 


GAMGEE’S PATENT 


SPOUTING COWLS. 
By the use of these, 
steam is made more 
freely, 


the tem 
ature is 
“4 over the Dy agp and 


\ considerable econo- 
\Re fuel 2 > ob- 

, Varying from 
y 10 to 20 per cent., 
“\\a] according to the 


44) tubes without any 
drilling of plates or 
other alteration. 
N.B.—Special Ap- 


pe pplied for 
erosive and 


. Wy 
AT We . y Marine Boilers, pro- 
YY Ke Sy ducing 5 oaeauty goed 











culars and 
Testimonials apply 
to— 8761 


THE GAMGEE STEAM GENERATORS, LTD., 9, Carteret Street, Westminster, S.W. 





x Sw -_ = 2 1; cae 








D. ANDERSON & SON, LTD. 


This Boier is CoveRED W/TH 


7 ANDERSON’S SILICATE COTTON | 


BEST 
NON: CONDUCTOR 
EXTANT. 














BELFAST. 
Lagan Felt Works. 


LEATHER LINK BELTING 


PLAIN LEATHER BELTING. 


LONDON. 


GLASGOW. | 
812, Old Ford Road, Bow, E. 


18, Broomielaw. 

















USE “STANDARD” WOOD SPLIT PULLEYS. 


BAGSHAWE BROS. & CO., 
4a, Upper Thames Street, LONDON, E.C. 








— 
i 








Bea eg aid 
_ 
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PATENT 


METALLIC PACKINGS 


FOR PISTON RODS, &c. 











These Packings have been introduced to supply a want long felt 
by all users of steam power. They are made either with whole rings 
to pass over the end of the Piston Rod, or, if necessary, they can be 
supplied in halves. They are easily fixed, require little or no attention, 
and the rings can be replaced at a trifling cost when worn down. 








NO SPECIAL PREPARATION REQUIRED FOR THEM. 

SIMPLE IN CONSTRUCTION. 

NO COMPLICATED PARTS TO CET OUT OF ORDER. 

YIELD TO VARYING MOVEMENTS OF PISTON ROD. 

RINGS OF SPECIAL METAL: FRICTION REDUCED TO A MINIMUM. 
ABSOLUTELY STEAM TIGHT. 

SUITABLE FOR ANY TYPE OF ENGINE. 








E } over 1250 to the German, Danish, Russian, Portuguese, 


Dowson Gas 


MOTIVE 


FURNACES 


POWER | MALLEABLE IRON 
CUARANTEEOT CASE HARDENING 
si ANNEALING DRYINC 
ib | | Po 8 


PER LLH.P PEF 


DOWSON ECONOMIC CAS& POWER CEL. 


| JEATING 
JAPANNING 
ENAMELLING 


EVAPORATING 


3 CT QUEEN STREET 
LONDON. S.wWw. 





Two Gold Medals, London International Health Exhibition, 1884, 


FRESH WATER FROM SEA WATER 


FOR SHIPS AND LAND STATIONS. 
Production 100. to 24,000 gallons (110,000 litres) per day, and yielding up to 


29 tons, or 6500 gallons, of water per one ton of coal. 


Normandy’s Im a argo Patent Condensers, guaranteed to yield, per ton of Coal, up to 29 
tons, or 6500 gallons, of Fresh Water, which, as it flows from the apparatus, is clear, cold, 
bright-looking, agreeable, and equal in taste ‘and a pearance to the best river water. 
Normandy’s Improved Patent Condensers for Ronen will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the expenses and trouble due to the accumulation of Sca/e in the Boilers, 
and of preparing steam specially for distilling. 
Over 350 of Normandy’s Condensers have been supplied to Her Majesty’s Ships, and 
g 5° Dutch, Turkish, Brazilian, 
Chilian, Japanese, and Argentine Governments ; the P. 0., Royal Mail, and many other 
ships, torpedo boats and yachts, and on land in various parts of the world. Apply to esos 


NORMANDY’S PATENT MARINE AERATED FRESH WATER COMPANY, L"?- 


Opposite CUSTOM HOUSE STATION, VICTORIA DOCK ROAD, LONDON, E. 


The ARDEER FOUNDRY CO., Ironfounders, 


— MAEKERS OF 














ESTABLISHED 
is7sS. 





IN a0T T MOULDS, ROLLS and CASTINGS ite avery 17 Vaatinlb 


FOR STEEL, IRON, OIL, AND GAS WORKS. 


Also for Blast Sieddienn Collieries, Brickworks, Chemical Works, Fire-proof 
Mills, and for all Railway and Engineering Purposes. 9633 


STEVENSTON, AYRSHIRE, _N.B. 











Further Particulars and Prices on application to the Sole Makers :— 


MATHER & PLATT, 


LIMrTED, 
ENGINEERS & ELECTRICIANS, 


SALFORD IRONWORKS, MANCHESTER. 
(London Office: 16, Victoria Street, Westminster.) 





ELECTRICAL DEPARTMENT. 


APPARATUS FOR ELECTRIC LIGHTING, ELECTRIC TRANSMISSION OF POWER, 


ELECTRICAL RAILWAY PLANT, | ELECTRO-PLATING PLANT. 
The whole of the Electrical Plant for the working of the City and South London 


TH SIMPLEX CORLISS ENCINE 


45 EXHIBITED GLASGOW INTERNATIONAL EXHIBITION 
The best Variable and Automatic 
Expanalve 8team Engine In the Market 


SIMPLE | RELIABLE | ECONOMICAL | 


Made Non-Condensing, Condensing, or Compound, 
FOR SPUR, BELT, OR ROPE ened 

adapted fordriving Factories, a. 

Y, Saw Rice Mills, Flour a Paper 

wherever & steady economical drive, under fix 
varying load, forms an cvontial: ‘element. The 
Essence of Simplicity. Can be wrought by any 
ordinary workman. 


LOCOMOTIVES 


HYDRAULIO PRESSES AND PUMPS. 
Wining Machinery. Gas Holders ord 
Gas Plant. 


General Castings and Machinery. 


THE AIRDRIE IRON CO. 


Engineers, [ronfounders, and Bellermakers,, 











Railway, and the Bessbrcok and Newry Tramway, was ccnstructed and supplied 
by Mather & Platt, Limited. 9071 





AIRDRIE, nr. GLASGOW. 
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COWANS. SHELDON & CO., LTD., 


CARLISLE. 


Telegraphic Address : 
“ST. NICHOLAS, CARLISLE.” 





ELECTRIC, 
STEAM, AIR, 
HAND, 


AND 


HYDRAULIC 
CRANES. 


MASTING SHEERS 


EVERY SIZE AND 
DESCRIPTION. 














ROPE POWER WALKING CRANE. 





ENGINE AND 
CARRIAGE 
TURNTABLES 
AND 
TRAVERSERS 


WATER CRANES. 


CREOSOTING 
PLANT, 


&e. 9482 




















The“CAMPBELL” GAS ENGINE 
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PATENT STARTERS. 











PATENT ICNITION TUBES. 
The Second Largest Gas Engine Makers in the Kingdom. 





THE SIMPLEST GAS ENGINE MA 
REGULARITY OF SPEED GUARANTEED WITH CHANGING LOADS. 


@ 
~~ 
So 
= 
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Telegrams: ‘ELECTRIC, WOLVERHAMPTON ;” “CONCORDANCE, LONDON.” 


Ewell Parker Alternating Current Dynamos. 
| Eiwell-Parker Continuous Current Dynamos. 
— Eiwell-Parker Motors. ; 
Elwell-Parker Alternating Current Transformers, 
Elwell-Parker Continuous Current Transformers, = | 


"THE ELECTRIC CONSTRUCTION CORPORATION, L™ 


WOLVERHAMPTON. 
LONDON OFFICES: WORCESTER HOUSE, WALBROOK, E.C. 


DARLINGTON FORGE CO., LT. 
cyesuoute ee, DARLINGTON, ENGLAND, -rom2"Biittiern: 


ts: ae | | Rg eelammmlmacranmmasets 3. Taya ON “ADMIRALTY LIST. 


STEEL CASTINGS ano 


BY IMPROVED SIEMENS OPEN HEARTH AND CRUCIBLE PROCESSES) 


IRON & STEEL FORGINGS 


AMY? WEIGHT UPYr TO 50 TONS. 


SAS s BURRELL & SONS, L” 


























TeETEORD, NOR FETOL Ee. a 
_PATENT COMPOUND ROAD ROLLERS ) 








HEAVY & vate. 
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so Addons No. 4, Victoria Mansions, Victoria Street, Westminster, S. W. TELEPHONE ity 


UNDE UND, LONDON.” 


“aac” WULCANISED AND PURE INDIA-RUBBER WIRES AND GABLES. 


+ja| SOLH MANUFACTURERS OF LEAD COVERED CABLES UNDER THH COMPANY'S PATENTS, FOR 
‘eu’ Telephone, Telegraph, Electric Light, & Transmission of Power 


7 =a ‘ SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 

f ™ Great Mechanical Strengthh UNAFFECTED BY HEAT. High Insulation. Low Capacity. 
: —— SPECIALLY SUITABLE FOR —— 

Steamships, Docks, Factories, Chemical Works, Mines, Damp Places, and all kinds of Underground Work. 


ae “a = GOLD MEDAL. PARIS UNIVERSAL HXHIBITION. 


RHFHREBNOBS AND PARTICULARS ON APPLIOATION. 
a ss Wooxiwich, ad 


— hah Steel Works, Ltd., Shell 


a THE FOWLER-WARING GABLES COMPANY, LIMITED, 
































MANUFACTURERS OF 


STEEL BY THE SIEMENS AND BESSEMER PROGESSES. 


STEEL WELDLESS TIRES, RAILWAY AXLES AND SPRINGS. 


SEEIOTIALEL STAAL BLooms, BILLIATsS,, AND SLABS. 


SPECIAL GUARANTEED SPRING STEEL 


For Railway, Locomotive, Oarriage and Wagon, and also for Road Van, Dray and Lurry, &., Springs. 


PLANISHED STHEHL BARS FOR SHAFHTING 


For Engineers, Machinists, and Agricultural Implement Makers. 


STEEL. FOR GIN GS. 


LONDON OFEIOCE: 1, QUEEN VIOTORIA. STRAEETT, E.C. 30 


Rema ee mens rere as 

















ii a i Z 
Mh il i ; 





G. & J. WEIR, re catucart, GLASGOW. 


WEIR’S PATENT APPLIANCES ne UNIVERSALLY USED IN THE MERCANTILE 
MARINE AND IN THE BRITISH AND FOREIGN NAVIES. 


EVAPORATORS—FEED HEATERS—BOILER FEEDING ENGINES—HYDROKINETERS—COMBINATION FEED CHECK VALVES 
































PARTIOULARS ON APPLICATION. TerearaPpHio Appress -“GIWEIR, GLASGOW.” 9865 
DORMAN LonG & Co. 
LIMITEHD, 
MIDDLESBROUGH, and 19, Victoria Street, Westminster, S.W. 
. SECTIONS oF JOISTS. MANUFACTURERS OF SECTIONS oF Joust. 
18 x 7 x 75lbs. 12 x 5 x 43be “OTE ‘ n 7x 38% 20 lbs, 15 Jbs. 
REPTRE REEL GR SSUNMENS MARTIN’ SEE Go hig 
5 eB 4 x . 
tisiam wx hxime ENGLISH STEEL JOISTS §: 9: wie sar ae 
14 x 6 x 57lbse. 9 4 58 lbs. x 
Id x 8 x lhe Bx Bex 2b COMPOUND & PLATE GIRDERS, meee ee. see ome 
x x . a es 3 x LOIbs. 
cs Sie gx fx bs WROUGHT IRON & STEEL COLUMNS, &c, $< ‘i> zie 3 ~ lax site 
LAEGE STooxks EKEFT AT woRxs. Illustrated Section Books on Application. 





Bulbs, 6 in. to 12in.; Rounds, 12 in. yy Gin.; Half-Rounds, i}in. to 3yin.; +... to 4in.; Flats, 2in. to 14in.; Rails up to 90 Ibs. per yard; and all sizes of 


ngles, Channels, Tees, Bulb Tees, &c., for Engineering, Shipbuilding, and Wagon W 





a a 
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M. C. BULLOCK MANFG. co. 


Corner Canal and Washington Streets, CHICAGO, U.S.A. 
SPECIALTIES-— 


BULLOCK DIAMOND ROCK BORING DRILL. 


FOR PROSPECTING AND DEVELOPIN 
HAND & HORSE-POWER DRILLS, for Prospecting in ecltion me abe to Steam Drills. 
POWER DRILLS (165 styles), adapted for Boring from surface, or underground, to depths varying from 100 ft. to 3000 ft 


LANE’S PATENT BAND FRICTION HOISTS. 


“CHAMPION.” - 
capaccHaM i200 ft: tin. hole ECONOMICAL, SAFE, AND RELIABLE 


MURPHY'S CHAMPION VENTILATING FANS (for Mines and Buildings). Inetanty changed fom Exhaustor to Blower, or ws 
vice versa 
BULLOCK CORLISS ENGINES. ‘GENERAL MINING MACHINERY. : 


CABIE ADDRAUSS: “BULLOCK, CORICAGO,” ABC Code, sth Edition. 
SPECIFY REQUIREMENTS WHEN WRITING. 




























BAND FRICTION HOIST, 9175 


Gold Medal, International Exhibition, Paris, 1889, Gold Medal, Exhibition of Mining & Metallurgy, London, 1890, 


PURE ALUMINIUM, ALUMINIUM BRONZE, 
FERRO-ALUMINIUM, ALUMINIUM 
BRASS, SILICON BRONZE, 


For Iron & Steel Founders, Engineers, and all 
Metal Workers. 














PURE ALUMINIUM 
(99%) in ingots 
=2/e per Ib. in quantities of 2 cwt. 





| 



























WARRANTED Best and over, delivered carriage paid. 

f Quality in the 2/@ per lb. in quantities under 2 ewt., f.o.r. Glasgow. 
= bb LEISLER, BOCK & CO., 

J-= 21, St. Vincent Place, GLASGOW (init sisa: 
a Particulars, Price Lists, and Terms on application. . ™ 
WORTHINGTON PUMPING ENGINE CO., 
I53, QUEEN VICTORIA STREET, LONDON, E.C. 
| WO eT 
‘ Telegrams: “Tune Harp, London.” Sg eee Telephone, 1644. 


© Remon eepptage at 


) WORTHINGTON AIR AND CIRCULATING PUMP. 
! SEND FOR NEW CATALOGUE. RPRICHS OW APFLICATION. 0 
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W. H. BAILEY & CO., LIMITED, 


Manufacturers of every description of Engine and Boiler Mountings and Fittings; Steam Pumps for Boiler Feeding, Stationary 


Fire Engine Purposes, &c.; Valves, Cocks, Gauges, Injectors, Ejectors, &c. 













Cylinders and 


2nd.—Economy in 


BAILEY’S PATENT 


SIGHT-FEED CYLINDER LUBRICATOR .— 
WITH SINGLE AND DOUBLE FEEDS (FOR TWIN-CYLINDER ENGINES, &c.) 


HE value of a regular and continuous feed in the lubrication of Engine 
alves need not be pointed out to practical Engineers, 
Bartey’s Patent Sicut-Fezp Lusricator has given universal satisfaction where- 
ever adopted. As will be seen, it is as simple in construction as it is possible to 
make a Lubricator of this class, and its action is as uncomplicated, 


ITS ESPECIAL FEATURES. 


lst.—Simplicity of action. 

in the use of lubricant. 
3rd.—Regularity and constancy of feed. 
4th.—Compactness of design. 
elie impregnation of steam with lubricant, friction 


thereby being greatly reduced. 
6th.—Automatic after starting, therefore 
7th.—No attention required. 
PRICES. 
Single-Feed 
Pattern. 
No. 1. To hold } pint por: 50/- 
No. 2. ys pint pe 60/- 
No. 3. 2° pint 70/- 
No. 4. » I$ pints 80/- 
No. 5. » 2 pints 110/- 
5 No. 6, » 3 pints 150/- 
SincLE-FeEpD Parrern, No. 7. » 4 pints 220/- 


Double-Feed 
Pattern. 


Dovusie-FEerp PATTERN, 








PLATTS AND BAILEY’S PATENT 


“PISTON SCAVENGER” WATER GAUGE 


(FITTED WITH ASBESTOS - PACKED GLANDS). 
EXTRA STRONG AND HEAVY. 
Recommended for use with dirty water. 





N.B.—The only Water 





Gauge in the market whose 





Valve can be ground on its 





seat whilst steam is up. 








Section through AB 


Sectional view of bottom Valve 
showing facilities for quickly opening 
and closing same, also for grinding the 
valve upon its seat whilst steam is up. 
This may be done by— 





(1) Slightly easing the valve off 
its seat, 


(2) Taking out the pin which 
secures handle to spindle and apply- 


ing a brace (or spanner) as shown 
above, 


The excellent features of the Platts and Bailey’s Patent ‘‘ Piston- 
Seavenger” Water Gauge will be at once apparent, so that a detailed 
description may be considered unnecessary. We may, however, especially 
draw attention to the fact that by following the above instructions the valve 
may be ground upon its seat at any time, an advantage which is entirely its 
own. this is a valuable improvement, as often, where dirty water is used, 





THE “ASHCROFT” PATENT 


LOW WATER ALARM 
AND DETECTOR 


FOR STEAM BOILERS, 











WHILST 
THE 


BALL 


IS KEPT 
FULL 
OF WATER 
& THE 


FUSIBLE DISC 
WILL 
NOT 


MELT 
DANGER 
WHEN THE 
WATER 
DESCENDS 
OUT 
OF THE 
BALL & PIPE, 
STEAM 


ASCENDS 
AND 
MELTS THE 
bIsCc 


AND THE 
WuIsTLe 
‘SOUNDS. 
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BAILEY’S PATENT SELF-CLEANSING 


“SCAVENGER” WATER GAUGE 


(FITTED WITH ASBESTOS-PACKED GLANDS) 
Gives a true indication of the weight of the water in a Steam Boiler. 


Many thousand sets of this excellent Water Gauge have 
been sold within the last six years. 























On examination of the above sectional view of the bottom 
fitting of Bailey’s Self-cleansing ‘‘ Scavenger ” Water Gauge, it 
will be seen that the valves are opened and closed instantaneously 

a 


by a double-threaded R pry: doing which the ‘‘ Scaven 

b fixed to the end of the valve, is operated, and, 

scraping action, removes any sediment which may have adhered 

in the passage pameap. Keave the boiler to the gauge-glass, thus 
0 





Water Gauges become useless in the ordinary patterns, because the valve 3 ting rid of any obstruction, which might otherwise give s 
seats Bam. ylllomae me} to such an extent that the valves cannot be closed | no, ; quality, made entirety of gun false indication. : 
effectually, and thus a constant drip is the result. metal, finished bright. Price, i80/- Ria ce ss re ce ‘> 
No. 2 quality, with iron ball and tube. With Locknuts ... ... 30/- - 
Siz ... .. Zin PRICE ... ... 50/- Price, 75/- With Flanges vee 92f- - 9158 
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Over 800 Engines always in hand, 


REDUCED PRICES ON APPLICATION. 


SEE STAND No. 261, 





All parts made*strictly to Gauge. 


“LNAWLNIOddv Ad 
N33S 3g SAVM1V NVO GNV ‘6881 
‘ANNf SONIS SVD NOSMOC HLIM 
NOGNO’ NI DSNINYOM N338 SAVH » 

3dAL SIHL 3O SANISN3— 31LON ~ 
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SANTONA SVD SAM TSSOUD 





Every Engine thoroughly tested before being sent out, 
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ROYAL AGRICULTURAL SOCIETY’S SHOW,WARWICK. See Stand No. 261. 


CROSSLEY 3 OLL ENGINES 


(PATENTED) 
FOR. USke” WEEE 


ROYAL DAYLIGHT OR SIMILAR OILS. 


In this engine all working parts are easily accessible and exposed to 
view, and nothing is concealed inside the bed. 
The ordinary hot tube is used for ignition, and the engine generally 
is on the “Otto” lines. | 


























SIZES NOW READY, 4 HP. and 9 HP. 


4 HP. gives 7 HP. on the brake for a consumption of .82 pints per Brake HP. per hour, including 
the oil used in the lamp. 


9 HP. gives 14.5 on the brake tor a consumption of .74 per Brake HP., including lamp. 





PRICAS OW APPLICATION. 


CROSSLEY BROS., 


LIMITED, 


OPENSHAW, MANCHESTER. ~ 
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GREENWOOD & BATLEY,L” 


ATLBION WORKS, LH HDS. 


ENGINEERS AND MACHINE MAKERS. 


MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of Torpedoes to the British Admiralty. 


w GENERAL & SPECIAL TOOLS 


FOR ALL PURPOSES. 

















Speciality in Machinery for the Manu- 
facture of MUNITIONS OF WAR 


ELECTRIC LIGHTING PLANT. The 
“LEEDS” DYNAMO. ee TESTING MACHINES 


z z For Iron, Steel, and other Materials. 
ARMINGTON-SIMS PATENT STEAM < SSS aS y 
ENGINE, ARMINGTON. SIMS PATENT STEAM ENGINE Machinery for Treating Waste Silk, 


OIL MILL MAGHINERY oo Driving. China Grass, &c, 


PRINTING MACHINERY. Sewing 
Machines for Boots, Saddlery, &c. 

For Crushing all kinds of OIL SEEDS 

and NUTS, with high yield of oil and 


Small GAS BLOW-PIPE FURNACES for 
Economy of Labour an Engine Power. 











Hardening Tools, &c. 


FLOUR MILL MACHINERY 


Improved Roller Mill Plants. Sole Makers of 
ea Patent Belt Roller Mills. Wheat 
Machinery. Smutters. Centrifugals. 
ressing Reels. Purifiers, &. 





ESTIMATES AND PLANS ON 
APPLICATION. 





—=S - 
SORPrARP FA A PATENT "EOONOMIO" On: MIRE *aUN* PATENT PEATEN 
' 0” OIL . 
To Orush 34 to 4 tons of Seed per 12 hours. PRINTING MACHINE. 





London Office—16, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 48, RUE GODOT DE MAURO! BOMBAY AGENCY: F, W. SHALLIS 9, MARINE STREET. ** 
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ASBESTOLINE ASBESTOLINE 
Is the Saves from BO to 9O 
MOST EFFICIENT LUBRICANT per cent. 
EXTANT. of the cost of Oil. 





ASBESTOLINE. 


(REGISTERED.) 


AASSASRARAARRABRRRRSRRARRRARRS LAB ARABRARABSRSBAASRSSSRESRASEAEAARARERERERRALEEREREEEREEREas 


ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the MOST EFFICIENT LUBRICANT EXTANT. 

ASBESTOLINE is the CHEAPEST LUBRICANT that can be used. 

ASBESTOLINE SAVES from 50 to 90 PER CENT. of the Cost of Oil. 

ASBESTOLINE Preserves the Brasses from twice to five times as 
long as any other Lubricant. 

ASBESTOLINE keeps Machinery generally in Better Order, and 
minimises repairs. 

ASBESTOLINE is the CLEANEST LUBRICANT. ; 

ASBESTOLINE is the SAFEST LUBRICANT,—its flashing point 
being practically unattainable. 

ASBESTOLINE is therefore favoured by Insurance Companies. 

ASBESTOLINE has beaten all other Lubricants in working trials. 

ASBESTOLINE is rage h in and out-doors in every Climate. 

ASBESTOLINE is the MOST INODOROUS LUBRICANT. 





CONSISTENCIES OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four degrees 
of consistency—A, B, 0, and CC. 

ASBESTOLINE A is specially adapted to ordinary Land Engines 
and Machinery, in and out-door, in this country. 

ASBESTOLINE B, a little more solid, is for use on Steamships in 
temperate climates, also on land when it is desirable to have 
Lubricant stiffer than A. 

ASBESTOLINE C is for use in tropical climates, both ashore and 
afloat. It is also invaluable in works in this country when the 
temperature is high. 

ASBESTOLINE CC is designed for use on Calenders, Paper Ma- 
chines, &c., where the bearings are heated by steam passing 
through, and sometimes is advantageously used instead of C. 





The reputation of Asbestoline as a Lubricant is fully established, and growing daily, because it is BASED 


ON THE EXPERIENCE OF THOUSANDS OF 
AND NOT ON MERE LABORATORY TESTS. 


It is used with unparalleled success in STEEL & IRON WORKS, COLLIERIES, COTTON § 
AND WOOLLEN MILLS, CORN MILLS, SAW MILLS, ELECTRIC LIGHTING MA- 
CHINERY, and in STEAMSHIPS of all sizes, throughout the world. oll 

ENGINEERING FIRMS of the highest standing have given it their powerful testimony and support. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of Asbestoline equals Two Gallons of Oil weighing 18 lb.; 
consequently the saving in freight is very considerable, besides obviating risk of damage to other cargo. Liberal 


Terms are conceded for Export. 


USERS, under the severest circumstances, 


hit e's As SBEST ip 








The following are a few of the Lubricators for Asbestoline. 


SS 
17.—Copper Worm. 





No. 12,—Flat Screw-down. 


11.- Screw-down. 


16. me with yin ag oes z No. 14 Lubrieator Fitted to 
Plain Plug. g. Several others suitable. 


SO SSN 
\ N 





No. 6, in scieniamiaatainins for 
Loose Pulleys (No. 9 preferable). 






Complete List in Catalogue free on application. 






No. 10.—Hinged No. 9.—Sprin: 
Lid. Piston. . 





No. 20.—For Crank Pins ot 
Small Inverted Engines. 


No. is, Fitted to Crank Pin of 
Horizonta 





ASBESTOLII N E. 





ALL LUBRICATOR DESIGNS ARE REGISTERED. FOR OTHER LUBRICATORS AND FULL PARTICULARS, SEE CATALOGUE, FREE ON APPLICATION. 


BELL'S ASBESTOS Co., Ltd., 


SOUTH Ww ARE, 


LONDON, S.Ei. 


AGENCIES: BIRMINGHAM—Bell 16 Co. 7, John Bright St. BRISTOL—Robt. Stotesbury, 114, Redeliff St. CARDIFF—Bell & Co.,West Bute St. HULL—T. Clo 


Humber Dock Basin. LIVE 


TYNE—W. F. Snowdon, 82, Side. RUSSIA—John M. Sumner & Co., Moscow. 
DEPOTS: AMSTERDAM, ANTWERP, BARCELONA, BELFAST, BERLIN, DUBLIN, GENOA, GLASGOW, LISBON, TRIESTE. 


Putz, Curphey & Co., 2, Strand Street, James Street. MANCHESTER—F. R. Putz, South Parade. NEWCASTLE- Ne 
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-_ = “NOTICE.” 
SR JOSEPH WHITWORTH & CO, 


LIMITED, 
OPENSHAW, MANCHESTER, 


Have NOT given up Tool Making (AS FREQUENTLY STATED) on account of their very large 


GUN TRADE, 


But having EXTENDED their Works, they CONTIN ne TO MAKE their 
CELEBRATED 


ENGINEERS? TOOLS 


Standard Gauges & Screwing Apparatus, Measuring & Testing Machines, &e. 


HYDRAULIC MACHINERY & FORGING PLANT, 


ARMOUR PLATES, PROJECTILES, GUNS, 
: GUN CARRIAGES, CRANK SHAFTS, TORPEDOES, 











3 
f 
: 
f 
k 











FINISHED OR UNFINISHED 


STEEL FORGINGS, STEEL CASTINGS 
AND TOOL STEEL. 


| CAUTION. 


/t has also come to their knowledge that some Firms have been supplying HOLLOW STEEL SHAFTS AS 
“WHITWORTH FLUID PRESSED STEEL” other than theirs. Any information leading to a convietion 
will be esteemed. 


Telegraphic Address :— 
“WHITWORTH, OPENSHAW.” 
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BEOA DBEIMN TS’ 


a ee? HYDRO-EXTRACTORS. 


Direct Steam Driven. Suspended on Links. 


No Shafts or Belting Sead. And 
requiring No Foundations. 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 
CHEMICAL WORKS, SUGAR REFINERIES, &c. 


SimNMD FON CATALOGUE. 


THOS. BROADBENT & SONS, 


= ee eB te ; : Chapel Hill, HUDDERSFIELD, England, 


Telegrams : “‘ BROADBENT, HUDDERSFIELD.” 


















THE £ BOWLING TRON. 
BOWLING IRON OO, CASTINGS 
BRADFORD. _ 


|, FORGINGS. 





LONDON OFFICE: 





- ae Se 2 a > BOILERS. 
Ta, LAURENCE POUNTNEY HILL, 5.C. ° jm a | a : Boiler Ends 
TELEGRAMS: : me 
“BAILEY TOMS, LONDON.” 2s  — a oe 
Telephone No. 1550. ae as PS ae a = 


Expansion Rings, 








ATLAS 


THOMAS PIGGOTT & GO, wor, BIRMINGHAM, 


Gas, Hydraulic, and General Engineers, Iron and Brass Founders. 


STEAM BOILERS. COMPLETE GAS PLANTS FOR ILLUMINATING AND HEATING. 









ine a ' NET ED) PT P]ES LENGTH 180"& UNDER.ALLSIZES CAN BE enadpans tt 
ATLAS, BIRMINGHAM = 5 \ =] = KX N ESTE D W ITH A 3) FFE RENCE OF a D lA semana ammen 


Sugar Pans, 
Saltpetre Pans, 
ETO. 





KIMBERLEY SOCKET. 


FLANGED AND SOCKET JOINTS OF EVERY DESCRIPTION. 


SCIMPIIE DAD IDES 


SINGLE SOCKET. 





=ICCOTT’S PATENT SOCKET. 


LENGTH 24 FUNDER PIPES#-THIGK= f= 
CAN BE NESTED WITHA DIFFERENCE 3 





OF 2'IN&THICKER OF 3'N DIAMETER © 


Pipes for Shipment should be ordered varying diameters for nes as great saving in freight and transport 
be effected ann 


9134 
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JOHN BROWN & C0., Limited *) 


SHAPER THoD. 


Manufacturers of the following 


SPECIALT TES ™ MARINE PURPOSES. 


: | “ELLIS” Patt STEEL FACED, ALL STEEL o IRON ARMOUR Plates and Bolts 


| LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


| “PURVES” Patent Ritted BOILER FLUES, unsurpassed for resistance to Collapse by any } 
Present Type of Flue, in any respective Thickness and Diameter, and possessing special advantages | 
over all other types. 


} “SERVE” Patent Ritted BOILER TUBES, giving more Steam per Pound of Fuel than any | 








Section of ‘‘ Ser 








~weowwr  ewuwvwwe athe 











-~wwwwee 














other Tube or Combination, 

‘ “VAN OLLEFEN” Patent Gear for QUICK LOWERING of DOORS of WATER: 
TIGHT BULKHEADS. 

FLANGED BOILER END PLATES of the Largest Sizes, Flanged in HYDRAULIC } 
PRESSES in ONE Zeat. 


| STEEL PROPELLER BLADES ana BOSSES, weit known for Eaceptional Soundness and | 
! Smoothness of Surface. pi 


a a a a a OOO OOOO OOOOOOOTOTOTeawTmewewTewewweewewewewewewewewewewewewewewwwewweeweeewweeeeeeeeeeeweeeeeeeeeeeee. 
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“CLARKE- DOWSEN” PATENT : 
wt ee —" WA A LVELEAsSss 
Wood CHIPS, GRAIN, = er B A LL AST 

COTTON WASTE, “mm fie a 

PRACTICALLY PUMP S. 
UNCHOKEABLE. meee SUOUESSFULLY APPLIED 

NO TAPPETS. = sal] ror 
POSITIVE o Ha ‘| PUMPING 


ACTION 
ANY POSITION. ™ 


150 Tons per hour. 100 Tons per hour. 60 Tons per hour. 


GATESHEAD-UPON-TYNE. 


OIL CARGO. 


5310 
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JOHN l. ee eee eee & CO. 


otgeeaid Yacht and Launch Builders, CHURCH WHARF, CHISWICK, LONDON, W. 


Agent in Russia—R. eet Bureau Vega, Liteinij pr., 57, St. Petersburg. 
































0 a Hs a te 
THORNYCROFT’S 
VYAGHTS PATENT 
ae Screw Propellers 
Made for all Sizes of 

LAU / C H ES, Vessels. 

F EFFICIENCY SUPERIOR TOANY 
or Sea or River Kv a HITHERTO BROUGHT OUT. 
Service, from : hs et 0 ae | MAKERS OF 

25 to 250 feet in & Bs Bich oa a al, Denes 80 N’S 

length, and ing ( 

Speeds from 10 | Steam Steering Gear 

y designed for 
to 27 knots rnp sears Lgl quick 
per hour. “TORPEDO BOAT “ARIETE” FOR THE ROYAL SPANISH G GOVERNMENT. _— LAUNCHES. 
ere LENGTH, 147 ft. Gin.; BEAM, 14 ft. 6 in.; DRAFT, 4 ft. t1in.; SPEED, with all weights on board, 26 knots per hour. ctenwisaitiabinenn 
TEE EFEASTEST VESSHI IN Tae WORLD. 5633 








HANS 


THE “HEENAN” 


FOR MINE VENTILATION, 
BLAST, FORCED DRAUGHT, ETC. 


ALso MAKERS OF HIGH-SPEED ENGINES. 


HEENAN & FROUDE, Birmingham & Manchester. 
JOHN SPHNCHR & SONS, trp. 


NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE, 


Cannon St, Buildings, 189, Cannon St., London, F.C, 7 | ten , 


- MANUFACTURERS OF 


LOCOMOTIVE AND MARINE - 
CRANK SHAFTS. "ae 


FOSTER'S & FOWNES’ 
Patent Crank Shafts 
































STEEL CASTINGS. 
















INGOTS, BLOOMS, 
BILLETS, BARS. 


PROPELLER BLADES. 


Improved Volute Springs. 
Railway Springs and Buffers. 











i ae 











—~ 
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REID’S PATENT 


Steam-Reducing Valve, 


ADVANTAGES. 


Dispenses with Packing, Pistons, 
or Diaphragms, as generally used. 

Does not accumulate steam. 

Easily regulated or altered to suit 
any pressure required. 

Easily taken to pieces and fixed. 

Compact, and takes up little space, 

Simplicity and Efficiency guaran- 
teed, 





METALLIC THREAD 


2nd. 
3rd. 
Ath. 
5th. 








The only Boat Gear which saves the jie 
ation to existing Keel Bolts. Is simple, and 
can be fitted in a few minutes, Also costs 
__ less than any other arrangement, and meets 
ig) the requirements of the Board of Trade. 

Some shipowners take out keel bolts, and 
forge hooks on these, but this costs more 
than simply shackling REES’ Gear on to 
existing eye-bolts. 










WITH THESE CHOCKS THE 
BOAT IS RELEASED 
AND SWUNG IN DAVITS 
BY ONE MAN 
IN LESS THAN A MINUTE. 


‘S EFFICIENT, SIMPLE, 
CHEAP. 






WERE 
Patent Chocks Released, 


REID'S 


FLEXIBLE PACKING. 


ADVANTAGES. 





Ist. Flexible like Asbestos, Tuck, or any Fibrous 


Packing. 
Stands High Temperatures. 
Applied same way as ordinary Packing. — 
Will Stand any Pressure. 
Lasts longer than any other Packing. 


Has run over 80,000 Miles in Quadruple Expansion Marine Engines. 
Been Working over 8 years in Trunnion of H.P. Cylinder Triple 
Expansion Oscillating Marine Engines. 


“VULCAN” AUTOMATIC SIGHT-FEED 
LUBRICATOR. 


Best Lubricator in market for Land and Marine Engines. 


ADVANTAGES. 


1, It saves 50 to 75 per cent. in Oil. 


















2. Cylinder and Valves are supplied with Oil Extensively 
regularly and efficiently. Use d by 
3. Reduces friction by constant and regular ’ 
lubrication. the leading 
4, Wear and tear of Engine reduced to a _ Engine 
minimum. ‘ 
5. Requires no attention, only filling aay Builders 
every watch (4 hours). for 
6. Is Automatic = its ag Bonz 
Piston standing still on reaching : 
the bottom. Triple 
7. By aid of the Sight-feed it can be seen Expansion 
at a glance whether the Lubri- : 
cator is doing its work. Engines, 








9169 


WM. REID & CO., II2, Fenchurch Street, London, E.C. 








—_ — Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 





Suitable 
for 
Steam Pressures 














up to 
250 Ibs. 
per square inch. 





Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 











S. OWEN 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. ss 


S& CO., 
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HUDSWELL,CLARKE&CO. 


RAIL WAW es Mathis LEEDS. 


LOCOMOTIVE TANK ENGINES. 


FOR MAIN OR BRANCH RAILWAYS, 
Contractors, Ironworks, Collieries, a All inven and to suit any gauge of Railway. 


Established 1860. Telegraphic Address: ‘‘ LOCO, LEEDS.” 











SOLE _aiscuamass oF 


‘<RODGHEE OLLI SS’ 


(REGISTERED.) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. sai 


‘THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, 


Hi - Offices: 49, Queen Victoria Street, London, E.C. 































STEAM ENGINES 


OF VARIOUS SIZES IN STOOK OR IN PROGRESS. 





SPECIFICATIONS, PHOTOGRAPHS, AND PRICES ON APPLICATION. 
9160 


Wonks: cfc ENCINE & CAR WORKS, LOUGHBOROUGH, IGESTERSHIRE 
J. LOCOMOTIVES 











= Of all Sizes and Gauges, for Main and Branch Lines, Con- 
tractors, Collieries, Ironworks, &c. 


PHOTOGRAPHS, SPECIFICATIONS, & PRICES ON APPLICATION. 


7 PEGKETT & SONS, 


sibhighle ‘Aditeen: “tabkiers; haaeeeri= = Locomotive Engine Builders, BRISTOL, 0: 
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Established 1831. | bes Gogectty 800. ; THE ROGERS LOCOMOTIVE 
, : AND MACHINE WORKS. 


BUILDERS OF 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOE. yes 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 


BURNEHAM, WILLIAMS & CO., PROPRIETORS, 
MANUFACTURERS OF 


LOCOMOTIVE ENGINES, 


_ Adapted to every variety of service, and built accurately to standard gauges = templates. Like one of different engines of same 
class perfectly interchangeable. 


PASSENGER AND GOODS LOCOMOTIVES, COMPOUND LOCOMOTIVES. 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, dc., 
..; #2. WORK THOROUGHLY GUARANTEED. 


Cable Address: ‘‘ BALDWIN, PHILADELPHIA ;” ‘‘ RopapurA, LONDON.” 9635 


London Office: Dashwood House, 9, New Broad Street. _ 

























Annual Capacity, | Established 1831. 


1coo. 









































MANNING, WARDLE & CO. 


BOW’ MN Ei um G INmNzE— WORE S, LEEDS, 


Makers of Locomotive Engines for any width of gauge, and for all purposes, Materials and workmanship of the best quality. Tank Engines up to 15 in, Oylinders, on four or six wheels, always in cou or in 7 
MAKERS OF ROBBINS’ PATENT DRIVING AXLEBOXES. Specifications, Photos., and Prices on application, and Special Designs sent on receipt of particulars of requirements, 


R. & - —s LESLIE & GO., LTD. 


NEWCASTLE-ON-TYNE. 


1, LOCOMOTIVES 


EVERY DESCRIPTION. | 





























Lime Bank Street, Ardwick, Manchester, 


Telegraphic Address; “EMERY, MANCHESTER.” 
MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS ' 


_ GRINDING ano POLISHING 


MACHINERY. 


PRIZE MEDALS—Amsterdam, 1883; International Inventions, 
London, 1885, &¢., &e, 


ILLUSTRATED CATALOGUES PREE ON APPLICATION. 24 in. Double Tool Grinder. 1733 








Pattern D Grinder, 36 in. Discs. 
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BLACK, HAWTHORN &_CO. 


LIMzrTrED, 


GATHSHEAD- ON -T xX MN BZ, 
STEAM TRAMWAY 


Light Ratliday 
LOCOMOTIVES 
- CRANE LOCOMOTIVES 


From 2 to 12 Tons for Steel Works. 


MANUFAOTURERS OF 


TANK 
LOCOMOTIVES 


Adapted to every variety of Service, daa he 


IMPROVED MECHANICAL VENTILATORS for Coal Mines. 
WINDING, HAULING, AND PUMPING MAGHINERY, AND GENERAL COLLIERY PLANT. 


Maxine, Screw, and Paddle Eingines. 
Teepe Address—‘‘ Blackthorn,” Newcastle-on-Tyne. | PRICHS AND SPECIFICATIONS FORWARDED ON APPLICATION. 


RANSOMES, = & JEFFERIES, LD., 
































- ————— 


=~ 
OE . 
: RANSOMES MS Bd EFFERIES U SWIch. 


ear —— STATIONARY ENGINES, “LONG ane aaen"s ENCINES. PEOHLERS | OF ‘Mi tee, sig 


ORWELL WORKS, IPSWICH. LONDON, 9, GRACECHURCH ST. 






































INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS CO., Lim. 


Electrical Suncndere and India Rubber and Gutta Percha M ndnchachureie.” 
MANUFACTURERS OF 


CABLES, WIRES, INSTRUMENTS, INSULATORS, DYNAMO MACHINES, MOTORS, BATTERIES, 


ARC LAMPS AND FITTINGS, CARBONS, TORPEDO APPARATUS. 
SPECIALITY.—Underground Electric Light System for high and low tension. ‘The only system which has given complete satisfaction. 
CONTRACTS HNTERED INTO FOR THE 


ERECTION AND EQUIPMENT OF CENTRAL LIGHTING STATIONS, THE LIGHTING OF SHIPS, FACTORIES, HOUSES, AND THE SUPPLY OF 
COMPLETE PLANT FOR ELECTRICAL TRACTION AND TRANSMISSION OF POWER. 


VULOANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS & FABRICS, SHOE SOLES, MATS, VALI BRAKE BLOCKS, WHEEL TYRES for CABS. 
CARRIAGES, BICYCLES, &¢. SHEET, WASHERS, BUFFERS, SPRINGS, TUBING, + SOLID ( CORD, FOOTBALL BLAD BALLS, MOULDED GOODS 
any ra 


EIEZOMNTEXEVED (dsircctioric cr Xectle acta), 
SPHCIALITINS IN HBONITH FOR CHEMICAL WORKS. 
INSULATORS, BATTERY CELLS, SPEAKING TUBES, SHEET & ROD, SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW STOPPERS, PUMPS. 


Gor ZA PER CELA. TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF BALLS, SHEET, and TISSUE. 
ESTIMATES AND PRICE LISTS ON APPLICATION. 9410 











Head Offices: 106, Cannon St., LONDON, EC. Warehouses: 100 to 104, Cannon St, LONDON, £.C. Works: SILYERTOWN, BSSEX ; PERSAN-BEAUMONT, FRANCE. 
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The PLANET ELECTRICAL ENGINEERING C0, ltd 


4, VICTORIA a WESTMINSTER. 


PLANET Zz ARC LAMP 
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_ Prof. SILVANUS THOMPSON Says -— a “This is the Electrical Engineer’s _Engineer’s Lamp.” _ 3 


GARRICK & WARDALE, GATESHEAD. 


PATENT SLIDE VALVE 4 
Single and Double-Acting ¥% 


AND 


DUPLEX STEAM PUMPS, 


























OVER 800 IN USE. 





FOR . 


Feed, Bilge, Ballast, & all Purposes, 


TO SUIT PRESSURES UP TO 180 Les. 


in ‘2, 

f i Will work where ordinary Lift Valve Pumps 
choke, give a continuous discharge, and 
ARE NOISELESS. 


H.P. & COMPOUND DUPLEX PUMPS. 


INDEPENDENT COMPOUND 6_SQelecueee 
p* AIR& CIRCULATING PUMPS 4m 
@} = WITH_CONDENSER COMBINED, 


FOR LARGE ENGINES. 


H.P. AND COMPOUND 











Ny 
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j i “48 
Stewart's Specialities. 

QUICK-DRYING ANTI-CORROSIVE PAINT (,,2°%..,). 
VULCAN CEMENT. 

No. 5 SPECIAL RED. DRY. O85D De Fisce oF 


DRILLING COMPOSITION or SOAP POWDER 
ANTL-CORROSIVE COMPOSITION (in Paste) 


For the Preservation of all Bright Surfaces, 


BELTING SYRUP. 
SCREWING AND DRILLING LIQUID. 


LIQUID DISINCRUSTANT (cP*sopa:) 


SAL AMMONIAC (Lump and Crushed). 
English Refined Borax. YellowPrussiate of Potash. 





























ROBERT D. STEWART, 


61 & 62, Tenter St., Goodman’s Fields, 0687 


LomwWDon, Ei. 








Marine En eer’ ps interested in Fuel Reonomy. 
SUCCESS OF HENDERSON'S 


ch rae 
PATENT SELF-CLEANING FURNACES. 


t, Brenda Salien Diteot ca yo 

Fe James Cameron, J, M. ( Smith, ony of Chester, 

gh pe oat oa tid 
ted Circulars on application. 


T. HENDERSON, 40, Oastle Street, LIVERPOOL. 


WM. MUIR & CO. 


Sherbourne Street, 


MANCHESTER. 


Tele. Address, ‘‘ BRITANNIA, MANCHESTER.” 
Telephone, No. 529. 


MANUFACTURERS OF 

MACHINE TOOLS of the most 
approved designs, with all essential 
conveniences, 

MILLING MACHINES as follows: 
HORIZONTAL | lem of then achines vary 
UNIVERSAL ) ™0#t massive. 

HURE’S Patent UNIVERSAL 
MILLING MACHINES, withtwo 
spindles, one to work vertically and the 
other horizontally. 

ALFRED MUIR'S Patent MILL- 
ING CUTTERS, which remove 
more material in a given time than any 
other cutter. 

HOLLOW MANDREL LATHES, 
various sizes, with Hole in Mandrel up 
to 2 ft. diam., Capstan Rest for 3 in. 
square tool, or larger. 

SPECIAL BRASS FINISHERS’ 
LATHES with Capstan Rest and 
Guide Screw Chasing arrangement. 

HANSON’S FLANGING MA- 
ZEIN ES, for Flanging Rings of Boiler 

ues, 

ALFRED MUIR'S Patent OVAL 
HOLE and CIRCULAR HOLE 
BORING MACHINES, for Marine 
Boilers, &c. 

JORDAN'S Patent MULTIPLE 
DRILLING MACHINE, | for 
Boiler Shells and Boiler Flue Rings. 

SPECIAL MACHINERY for ne 


nance, Small Arms, &c, 


We have in STOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 


Lonpon Appress: 2, WALBROOK, E.C. 











SELIG, SONNENTHAL & CO.,, 


SOLE AGENTS FOR 
THE GREEN RIVER & LIGHTNING SCREW 
PLATES & SCREWING MACHINES. 








WHITON’S 
CHUCKS, 


WHITON’S 
CHUCKS. 














JCIRCULAR SAWS 


For Sawing Cold Iron & Steel, Copper, Brass, &. 
Extra tempered, patent machine ground, 


MANUFACTURED BY 


SPEAR & JACKSON 


AETNA WORKS, SHEFFIELD. 9585 





r Rolls, Granite, Porcelain, Hardened Steel, 


Specially adapted for Dressing & Trueing-up Paper Calender & Co 
Pound Chilled 4 m, Onl bons, & other hard & gritty substances, 


and Chilled Rolls, Hard Rubber & Fibre, Celluloid, Battery 
PATENT FOLDING TUBE CLEANING RODS. 





9605 


These rods are made of light tough wood and cannot become heated nor kink. Can be used in most confined spaces. 
85, Queen Victoria Street and Lambeth Hill, LONDON, E.C. 

















Malleable Iron 
And: Handyside & Co. Lim? 


104, Queen Victorza St., 


LONDON, 





Britannia Ironworks, 


DERBY. 


Managing Director: 
A. BUCHANAN. 


lronwork 


Structural & Ornamental. 


BRIDGES, ROOFS, BUILDINGS, 

















CENTRIFUGAL, PUMPS 


Por Daoks, Ot Olealatiag 1 = tives sing &eo, 
Fhe Gems ats and most oe ee ha EL ee 
pectalitics: “Gentstagal Fomoe pe Fan Fen Basins and High- 


wali 
wASoumulators, Hydrauiie Bivetiars, Lifts of all Kinds 
DERYWSDALE! 2 CO. 


Bon Acoorp Exers Works, GLASGOW; ote? 
Tutzcraraic Appress ~ “ BONAOCOORD,” 


THE UNIVERSAL 














oe Kes THE UNIVERSAL 
XS WATER METER CO. 


’ ST. GEORGE’S “— 
EASTCHEAP 





MANUFAOTURERS 


Perforated 
Plates 


Werthyr Vulcan Foundry &RnginoeringCo 


91, ST. MARY STRE STREET, CARDIFF. 
TO BRASSFOURDERS AND OTHERS. 


STIFF & SONS, 


LAMBETH 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


PLUMBAGO CRUCIBLES 


POROUS CELLS, BATTERY JARS, 
INSULA CHEMICAL APPARATUS, 
and and SANITARY 6422 
STONEWARE and TERRA-COTTA, 























Sas ian hans 
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ROBERT WARNER & C00.’S 


WINDMILLS. 





‘* 


yal 






Cuts Chaff, &c. 
One of these Mills will be Erected at the Ro 





Makers of Water Wheels, Turbines, Centrifugal Pumps, Chain Pumps, Norias, &c. 
Agricultural Show, Warwick, in June. 


Saves Coal, Pumps Water, Grinds Corn, 





— TRSTIMONIALS 01 ON APPLICATION To: — 


27, Jewin Crescent, Cripplegate, LONDON, E.C. 


iigineetian Works, WALTON-ON-THE-Naze, Essex. 


(Formerly branch of J, WARNER & SONS.) 


HENRY SPORTON & 60. 


ENGINEERS, CHASE SIDE, 


EN ELITE LT D. 


Manufacturers of Positive, 
and Rotary 


WATER METERS, 


Automatic and Registering 


Waste Detecting Apparatus, 
WATER TELEPHONES, &c., &0.%°* 


Catalogues and full particulars on application. 








Semi-Positive 
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CARTER’S DISINTEGRATORS 
fa'=] * e WILL GRIND ALMOST ANYTHING. f=) 
te t work dai 7 y 

Bs ee ee 
Me Es ie es 

2 sf. fe at ot 
Ps 356 g = AL rm 

5 842 FS 88: og 
Ei = > a3 aPR So “ee 
OS, 228 spel fis @ 

to Sms Gq 

SEE lees 
=e ee tip | EE. 
=r eee gai eS 
ya > Be 5 | |} e8 i 3 Snag 
qAieis Hine 
mss 238 plFFe i .— 

or € y on Z 

2 gel om op 
bie 2: ae = 
4 3 bs CARTER’ DISINTEGRATORS ~ § — =| 
<i ARE IN USE IN ALL PARTS OF THE WORLD. MD 

For full particulars, Price Lists, &c., please apply to 
J. HARRISON CARTER, “Wir ot tocves pane ow 








STAND No. 231, R. A. S. E.. WARWICK. 


E.R. & F. TURNER 132, IPSWICH 


And 82, MARK LANE, LONDON, E.C. 


Portable Steam Engines.  Gippeswyk ” Steam Engines. Girder 
Type Horizontal Steam Engines. Corn and Seed Crushers. 


NEW ROLLER PROCESS FLOUR MILL MACHINERY, COMPRISING 


ROLLS for BREAKS and REDUCTIONS. 
The Best Four Roller Mill in the World, 


THE PATENT INTER-ELEVATOR FLOUR DRESSING REEL 


CENTRIFUGAL DRESSING HNRAALS. %87 


The 1892 New Pattern Patent Dustless Purifier. 
HIGH-CLASS 


MILLING MACHINE 


SPECIALITIES. 


SUITABLE FOR ALL CLASS OF WORK. 


Quick Deliveries. 


LISTS ON APPLICATION. 


~ MIDGLEY & SUTCLIFFE, 


MACHINE TOOL MAKERS, 
BRADFORD, YORKS. * 


DOLPHIN DONKEY PUMP, 


CHEAPEST AND BEST. 






































REVISED PRICE LIST. (ALL SIZES IN STOCK.) , ha ' 
eo 
No.| "Oyiinder.’| Plunger. |pabrer ct | = ms cS 3 F 
SINGLE-ACTING. oSS<a 
0) 14 | ¥ | 30 | #4 10* iw 
1/ 1 I 60! 5 O S a ow ~ 
2) 2 i 100| 7 0 B oe ies 
3| 3 if | 210) 9 0 a oe ee 
4| 33 | 2 | 330/12 0 Sao 2 
5| 44 | 24 | 500/15 0 g223 
6| 5 8 | Cire A S< 
DOUBLE-ACTING. val = < 
7| 3 2 700 | 15 0 a =< 
8| 4 23 | 1000/19 0 Peas 
9| 5 3 | 1300| 24 0 Sw 
10| 6 34 | 2300 | 31 0 = % 








* This size all Phosphor Bronze. 


VOSPER & CO., Engineers & Yacht Builders, 
Creek Works, Lower Mall, Hammersmith, London, and Portsmouth.“” 









JOSEPH C.PLATT, 


CONSULTING ENGINEER, 
WATERFORD, NEW YORK. 


Engineering & Manufacturing Examinations 
and Reports, 9656 











HYDRAULIC 
Rivetting Machinery. 





For MARINE and other ENGINES 


VICKERS 
NON-CORROSIVE 


ENCINE 
OIL 
9186 


A better Lubricant than Olive and Castor Oils, 
BENJN. R. VICKERS & SONS, LEEDS. 


MERRYWEATHERS 


HOSE Pl PE — Fire Eagioe, 
HOSE PIPES °°" °"Gactrorka 
HOSE PIPES °° *Y* “Shipping 
HOSE PIPE for Mill and ay < me 
HOSE PIPES P40 ire" vatves, 
HOSE PIPES °°" ivctering, 40, ac 


| MERRYWEATHERS 


IMPROVED 
SPHINCTER GRIP 


ARMOURED HOSE 


Is Merryweather Special High-class Hose, 

made from the best Rubber and perfectly 

Armoured with Galvanised Spring Steel Wirs 
by Merryweathers’ Patent Machinery. 














HIGH-CLASS HOSE, OF ALL MATERIALS, 
AND FOR ALL PURPOSES. 


Merryweathers’ reputation for first-class 
goods is doubling their trade in Hose year 
by year. 


THE BEST AND THEREFORE THE 
CHEAPEST IN USE. 











MERRY WEATHER & SONS,“ 


Makers of Fire Engines, &c. 
(Established 200 Years) 


63, TLONMmG ACHHE, 
AND GREENWICH ROAD, LONDON. 950% 
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J.& W. WEEMS, 


PERSEVERANCE IRONWORKS, JOHNSTONE, NEAR GLASGOW. 


tHe PROJECTILE C* L- 


MANUFACTURERS OF 





WEEMS’ PATENT HYDRAULIC PIPE PRESS, 


As supplied to all the leading Pipe Makers in Great Britain, Russia, America, Spain, Mexico, Portugal, ie as 
As erected at Her Majesty’s Royal Arsenal, Woolwich, and at Arsenals of Foreign Governments. 
For Making Solid Block Tin, and Block Tin Composition Tubes, Patent Solid Block Tin Lined Lead Pipe, Patent Solid Cold Pressed 
Lead Pipe, Lead Composition and Tinned Composition Pipes, Lead Rods for Bullets, and Window Leads for Glass. The onl 
Machines making Patent Solid Lead-encased Block Tin Pipe and Patent Cold Pressed Solid Lead Pipe, and for Covering Telegraph 
Cables with Lead in Long Lengths. 
SAE T LEAD ROLLING MX, 
To Roll Sheets up to 80 ft. long. 
£e f, Gearing for Feeding the Lead Block and Sheet to Rolls, Power-geared 
Guillotine for eins Rolled Plates, Self-acting Machine for Trimming Edges of Sheets, Elevating and De- 
‘able, and combining every A we ei for reducing labour and producing superior 


With Reversing Steam Engines, Self-actin; 


pressing Stock Plate 


WEEMS’ PATENT HOLDFAST HYDRAULIC PRESS, 
Roll Tobacco and all Pressing Purposes. 8081 


Hydraulic & Screw Jacks of all descriptions. 


‘or Finishing 
Improved iy Presstre Pumps. 


UNDER THE CAYLEY-COURTMAN PATENTS. 
From the Smallest to the Largest Diameters. 


HEAD OFFICE: 54, OLD BROAD STREET, 











ALL 





faves 60 per cent, of time. Entire relief from mental strain 

Adapted to all land AN D 
N G. H LOKER, JR., Secretary St. Lovis nun axD Rr- 
\ FiIninG Co., writes: ‘‘ We have used beg Comptometer for four 

or five m nonths, and have found it to be of immense value.” 


\ ComMERCE writes: “ It does about two men’s work around here.” 





LONDON, E.C. 


TELEGRAMS: 
“ PROFECTUS, LONDON.” 


ARITHMETICAL PROBLEMS 


Solved rapidly and accurately by using the COMPTOMETER. 











AMMONIA 


POTSDAM RED SANDSTONE 00, Potstam, H. Y., write FOR ICE-MAKING AND REFRIGERATION. 
neti eee twa & Compemneer nd ay sent Ag Supplied to the LINDE BRITISH REFRIGERATION CO., LIMITED. 


hours continually for nearly two years shows absolutely no wear." 
Absolutely the PUREST AMMONIA PRODUCED. 


Each of the above as well as hundreds of others have 
WRITE FOR PARTICULARS AND PRICES. 


|The STANDARD AMMONIA CO,, Ld., Old Ford, LONDON, Eh 


Cc. I. WADE, CasHIER OF THE PittspuRG National Bank or 























WELL BORING APPARATUS 


As supplied to the Indian Government, &c. 
FOR WELLS 50 ft. to 4000 ft. DEEP, 


MADE BY THE 
Pierce Artesian & Oil Well Supply Co., New York. 
SOLE AGENTS, 
BOLLING & LOWE, LONDON, E.C., 
2, LAURENCE POUNTNEY HILL. 9641 


#} TELESCOPIC LADDERS 


Ti; (Adjustable to any Rung of Extension). 

' Closed  6ft. 7ft. Sft. Oft. Din. 10ft in. 12ft. 

{ Gpens te 10ft. 6in. ists 14ft. 17ft. 19ft. 22ft. 
Price 1é/- 16/6 19/6 23/- 27/6 30/- 

Carriage Paid. Catalogues Free. 


HEATHMAN’S PATENT LADDER | ———<— 
AND STEP WORKS, 9506 









1H’ 2&7, EndellSt., London, W.C. 


pce Riga WIRES 





GpLes 


i. ALTERT. Goin SD ECCRI| 
 ~Saiford. Manchester. same 


PLANS & SPECIFICATIONS, 


Surveying and Superintending. 
Estimates, Plans, Drawings, Specifications, &c., 
Promptly Prepared. Terms Moderate. 


C. HOLLANDER, Consulting Engineer, 
9, The Crescent, YORE. 921 


NEW LUBRICATOR. 


BETTER THAN THE BEST. 




















Screw - Plunger Automatic 





The Very Utmost ane. 
Complete Control. 


TRIAL ALLOWED. 
AGENTS WANTED. 9611 


THE KINGFISHER CoO,, 
Meanwood Road, LEEDS, Eng. 


REFRIGERATION ®JCE-MAKING 


(PUPLETT’S recent PATENTS). 


Freezing Machines, 3 incutins these Patents, sli 
of making 60,000 tons of Ice annually, have been 
supplied to Ice Factories, Cold Stores, and Breweries. 


COST OF WORKING AND UPKEEP GUARANTEED. 
Sole Makers, W. H. Allen & Co., York St.Wks., Lambeth, §.E. 
8, PUPLETT, M.I.M.E., 47, Victoria St., Westminster, 





27, South Kinning Place, Paisley Road, 





FELT & TARRANT MFG. CO., 
SCcoTrrTr BRos. 


52-56, Illinois St., Chicago, U.S.A. 
HALIFAX AND KEIGHLEY, ENGLAND. 
MACHINE TOOLS, ENGINES, STEAM HAMMERS. 



















Telegrams: “SCOTT, HALIFAX.” enue 
Wood-Workin = a8 
oe é ae TOOLS, 
My : Lathes, 
ALL KINDS IN 000 ee panes, Shapers % 
) ‘ Ovters ; 
ere Steam Hammers, == B- 
we ar Wood-working = cme 
Send for Price Machinery, i 
Lists. ready for delivery. 











WM. KING & 00, \ 


LIMITHD, 
ENGINEERS & BOILER MAKERS, 


GLASGOW . 


SPECIALTIES— 


Paddle Engines for River Boats, 


Compound 
Surface Condensing 


Triple Expansion i 
MARINE % ag 


Ai ele i — g A 
4 \ i ‘ = 
i 7 > | 
’ we x =a} 
= % rf % | 
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1 T . 
= ! 
A AHHH A 
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\ e\\ Z Ht it 5 
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Up to 1,800 LHP. 


EXCEPTIONAL 
ri Pathe ‘eaed 


GALVANIZED IRON — AND BUILDINGS 


OF EVERY DESCRIPTION, SUITABLE FOR 


ENGINEERING SHOPS, DOCK WAREHOUSES, WHARF 
SHEDS, PRODUCE STORES, PIT BANKS, &o,, &. 


Engineers’ Designs Quoted for. 


F FIREPROOF. WROUGHT-IRON THROUGHOUT. 


CATALOGUE ON APPLICATION. 9526 
Plans and Estimates free on Receipt of necessary Information, 


A. & JI_.MAIN & CO.., 17a, (een Victoria St., London, Works ; Posi] Park, Glasgow. 
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HOWELL o CO., la. Shofeld Tube Works, SHEFFIELD, 


Manufacturers of all kinds of ~ Manufacturers of all kinds of 


lister, Shear, Spring t Iron, Lap-welded 
’ and — ae mo welded TUBES 

“a every description 
FILES, SAWS, &c. - 





FITTINGS, &c. Also 


“HOWELL'S” SPEGIL SELF-HARDENING STEEL FOR TURNING TOOLS. 
ST. GEORGE'S IRON Wolke, LTO. MANCHESTER. 


(Late Ormerod, Grierson & Co., Ltd.) Have the Largest Assortment in the Trade of 


ENGINEERS & MILLWRIGHTS, PATTERNS, 


MANUFACTURERS OF WITH MACHINE-CUT TEETH, OF 


Stationary Steam Engines for all purposes, SPUR WHEELS, BEVEL WHEELS, 
Mill Gearing, Cranes, MITRE WHEELS, 


Turntables and Railway Fixed Plant of all 
i FLY WHEELS. 
ie DRIVING PULLEYS AND DRUMS 


Compressed Air and Air-Compressing Engines, Ei Vii <— Pe ‘ 
CAN BE SUPPLIED 


Prospecting Boring Machines, Low 
Tunnelling Machines, Shaft-Sinking Machines, 3 Av, 

, BORED AND TURNED 
IF REQUIRED. 


AND ALL KINDS OF 
fy Catalogue of Wheel and Pulley Patterns 


CEMENT GRINDING MACHINERY, 
Hydraulic Presses of various kinds. on application, 9024 



































THE BRYMBO STEEL GO., L® 


WwRESHAM, 


Producers of SPECIAL MILD & HARD STEELS 
by the OPEN HEARTH PROCESS. 


MANUFAOTURERS OF 


TIN BARS, INGOTS OF ALL SIZES | SPECIAL STEEL FOR CASE- 


—_——— AND SHAPES HARDENING & POLISHING 


FOR FORGINGS. PERFECTLY SOUND. 


LABS. | 





STEEL OF “SWEDISH” QUALITY, “DEAD” SOFT, 
OR ANY SPECIFIED PERCENTAGE OF CARBON GUARANTEED. 
This Steel is of the finest quality. 











ROBERT ROGER & CO., *"™2xt2%,,"" STOCKTON-ON-TEES. 


STEAM AND = OCORANES OF EVERY DESORIPTION. 


STEAM AND HAND WINCHES. 
Ships’ Oapstans, Pumps, Steering Gears, Water-tight 
Doors, &c., &o, 
NEKEY FEED PUMPS. 

} Horizontal & Vertical 

STEAM ENGINES and 

YAGHT ENGINES. 
SOLE MANUFACTURERS OF ! | ws 

PEPPER'S PATENT Somme HU 
> STEAM STEERING GEARS, = 
b AND MAWLAM’S PATENT 8855 
RAILWAY TRUCK COUPLERS. 


= LZ 
lnstrated Oatelogues on Application. SS 


















PARIS EXHIBITION. 


1889. 


{Lubricating Oils 
-GOLD MEDAL 


AWARDED TO 


PRICES PATENT 
CANDLE COMPANY L™ 


Oil Refimers, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 








For Collieries, lron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists 
Tools and Shafting. 


For GAS ENGINES. 





Sous Prorrisgors AND MANUFACTURERS 


VEITCH WILSON'S 


LUBRICANTS. 


Deseriptive Catalogue (Illustrated) ; 

Paper upon Lubrication by Mr. J. 

Veiteh Wilson; Price Cards & Samples 
may be obtained from 


PRICE'S PATENT 





rCANDLE COMPANY, Le 


Belmont Works, Battersea, 


LONDON, 


Guardian Building, Cross St., Manchester, 





18, New Quay, Liverpool. ss 
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The BLACKMAN VENTILATIN @ 00. La. 
68, FORE 8T., LONDON, E.0., & BRAN 





Maintenance of Kamae Way. 





Simple, 
Handy, Powerful, 


ISLER’S BORING TOOLS FOR ARTESIAN WELLS 
AND Obs PURPOSES. 


ISLER’S PATENT TURNSTILES 


Prize Medals at Inventions and Liverpool Exhibitions. 
SUPPLIED OR LENT ON HIRE. 


USED AT PRINCIPAL EXHIBITIONS. 





ul 

















i a 


NIL 

















PFS ae ne = 13 3 14 22h ra a 
. = e/: at 17/1 18} {19 nd 
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jc. ISLER & CO. oe i 








ARTESIAN WORKS, BEAR LANE, LONDON, >. 











Indispensable for Sta- 
tions, 


wded Sidings, 
and Tunnels. 





9276 


For Particulars and Price apply to 
Dw BwHNGvUs és OO., 


LIMITSD, 
Strangeways Ircnworks,MANOHESTHER, 





VALVES! VALVES! VALVES ||| «: %2er!: 


CHEAPEST AND BEST. 
TURNBULL'S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & CO., BISHOPBRIGGS, 


Telegraph; ‘VALVE, GLASGOW," 9564 


Patent AIR COMPRESSORS 


To Work to Any Pressure. 


Vacuum Pumps, Blowing Engines, 








Always in Stock and Progress. 


GEORGE SCOTT & SON, 





GRANGE IRON COMPANY, Lit ee 


= |HYDRAULIC PUMPS, LIFTS, PRESSES & SLIPWAYS. 


| A large number 





44, CHRISTIAN STREET, LONDON. osec 





= DORA 


LONDON OFFICES—9 & 11, Fenchurch Avenue, Z C. Mr. Jd. H. TAYLOR, Representative, 
TELEGRAPHIC ADDRESS: “GRANGE, DURHAM.” 
PUMPING MACHINERY. 
AIR-COMPRESSING, WINDING, HAULING, AND STEAM ENGINES OF ALL KINDS. 
THE GRANGE PATENT AUTOMATIC EXPANSION GEAR FOR WINDING ENGINES, 
Ventilating Fans. Endless Rope Haulage. © Chemical Works Plant. 















THE HASWELL MECHANICAL COAL-GETTER, 
STEAM AND HAND-STEERING GEAR. 
DIFFERENTIAL PUMPING ENGINES. 
IMPROVED COMPOUND CRUSHING ROLLS FOR DRY OR WET COALS. 
COAL, WASHING MACHINES. 
ELECTRIC LIGHTING PLANT for Collieries and General Purposes. 


COLLIERY HEAPSTEADS, PULLEY FRAMES AND sania 


9623 











Al ne | 
_ IN 

















KIRK & HORSFIELD, 
CHAPEL-EN-LE-FRITH, DERBYSHIRE, 
“TMECHANICAL — ENCINEERS, 















ILLUSTRATED 
PRICE LISTS enone 
AND Chapel-en-le-Frith. 
TERMS 


ON APPLICATION. 


ae {Ol ee 


ofour standard 
sizes of Engines 
in stock to 
supply 
Shipping 
Orders. 









NEW DESIGNS OF HIGH-SPEED ENGINES, both Vertical and Horizontal. 




















pS eR mane 


PRaLORIEI AES LTPP ORT ENOTES EEL 


Se ENUD ee 











June 24, 1892.] ENGINEERING. 


[SUPPLEMENT page XV] 69 








EO BEY & CO ., 


Manufacturers of LOCOMOTIVE & VERTICAL BOILERS i 





by special machinery of perfect and most modern construction. 


N.B.—Robey and 
Riveted by hydraulic machinery. 


Co.arealsomanu- 
facturers of Semi- 
Portable Engines, 
Robey Engines 
and — Locomotive 
Boilers combined 
(both compound 


All holes drilled in position. 

























Standard sizes in stock or progress for quick delivery. 


—— 


tical Engines, 
High-speed En- 
gines, Horizontal 
Fixed Engines 
(simple and com- 
pound), Cornish 
and Lancashire 
Boilers, 
fugal Pumps, and 


=, Of Machinery for 
= Builders and Con- 
tractors. 








es and Terms apply to ROBEY & CoO., ost 


GLOBH WORKS, LINCOLN. 


and simple), Ver-| - 


very description} < 


STOP! 
LOOK “HERE! 


WRITE FOR OUR PRIGES. IT WILL PAY YOU. 








POWER 


Centri-| mm 








Ny 


MILNE & SONS, 
ENGINEERS, 9556 
ABERDEEN, SCOTLAND. 


THOMAS BRADFORD & CO., 
STEAM LAUNDRY AND 


BATH ENGINEERS 
Crescent Ironworks, 140 to 143, High Holborn, 
SALFORD, MANCHESTER. LONDON. 


Plans, Estimates, and lilustrated Catal es 
on application. 




















‘SAMUEL WORSSAM & CO.., 


The OLDEST-ESTABLISHED MANUFACTURERS of WOOD-WORKING MACHINERY in the World. 


ONLY ADDRESS :— 


Oakley Works, Manor Street, King’s Road, 


CHELSEA, LONDON. 


y en 
fe LL TF 


i | 
= 
| 444 | 
ie (ee 












BORING MACHINE WITH THREE SPINDLES. 


The Largest Wholesale Importers of Perin's French Band Saws. aD 


PATENT PORTABLE TIMBER FRAME. 





IRON WORKING 
MACHINERY. 


{\ Plate Flattening Machine, 






G & DONALD, 


TOOL MAKERS, 
JOHNSTONE, 2ar GLASGOW, 


Makers of every Olass of Tool for 9256 


Shipyards, Girder and Boiler 
Works, also for Rolling Mills, 





IRON & STEEL TUBES 


(LAP OR BUTT WELDED) 

And FITTINGS for Gas, Steam, Water, Hydraulic, Refrigerating, 
Ra oh ae Water 
es, Telegraph Poles, Heating 


ae 2 


4 
g 
j 
i 
z 
5 





JOHN SPENCER, 


G.Lose TusBe Worxs, WEDNESBURY ; 





14, Gr. St. THOMAS APosTLe. LONDON. 
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tWYDRAULIC MACHINE TOOLS 


HYDRANTS. wes, PULLEY-DRy Vey py 27S yPS-ACCUMULA 7 apnea ENGINES 


“FIXED RIVETTERS - UMP s ayott® ‘PORTABLE RIVETTERS*> &e 
INGOT CRANES. TRAVELLING CRANES. FOUNDRY CRANES, HOISTS >, 
4, -te. 11 BALING PRESSES. WHEEL BOSSS PRESSES FLANGING PRESSES, VALVES, “Ss 
“ja SB FORGING PRESSES. PUNCHING MACHINES. SHEARING MACHINES, LEATHERS. 
~ [euo0m SHEARS WHEELGLUTTING MACHINES, SPOKE BENDING MACHINES &¢ &¢ 

he oe 


“HENRY BERRY & C° LEEDS. 




















im) 


¢ ENG 








THE STEEL PIPE COMPANY, LTD. 


MANUFACTURERS OF 


LIGHT STEEL & IRON PIPES 


Tron ACGUE PURPOSES. 








PIPES NHSZTHD FOR SHIPMENT. 


























2, VICTORIA MANSIONS, LONDON, S.W. sme 
tendon, AQchntes. Mirmeaiay, Aquilonsas, WORKS, KIRKCALDY. 
BROUGHTON COPPER Ce LD 
|" |, COPPE TERS COPPERano BRASS MANUFACTURERS. 
Ym, | COPPER INGOTS. B , 

SS; 


























es MANCHESTER. 7, 














JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 


UFAOTURERS OF 










; FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 9254 
WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


Stands equally well the highest speeds and heaviest pressures. The best and most Economical Automatic Floating Metallic Packing. 


A 2 M AGNOLI THE BEST INTHE WORLD.| WMIAGNOLIA Practically the only 
YJ axerrerorron ONLY ONE QUALITY) “FLOATING __ FRICTIONLESS PACKING 
M ETAL. AGCEPT NO SUBSTITUTE. PACKING. in existence. 


SS. Most useful in Relining Old can be applied by Mechanic. It is Boxes or Glands. 
eS nae =F a Fitted to Rods without Removing Crossheads or Alteration to existing Stuffing 
LONDON. 


ADDRESS THE MAGNOLIA METAL CO. OF GREAT BRITAIN, 3 S9SGLTEU SSH Ieee chess BTMEET, MANCHESTER. 


TELEGRAMS—"“ SMOOTHLY, LONDON.” “SMOOTHLY, MANCHESTER.” —— AGENTS WANTED EVERYWHERE.—— 
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FIELD’S PATENT BOILERS AND TUBES. 


ELASTIC METALLIC PISTONS, ummm I 
FRICTION CLUTCHES, &c. | PLACES. ‘hh LIGHT, SAFE, EASY TO CLEAN, 
i i 


ECONOMICAL. 


>... Explosions from Shortness of 
Vt Water Impossible. 




















i/ Ficld’s Tubes are readily applied to nearly 
Y, every description of Boiler, and considerably 
y increase their Steaming P ‘owers. 


= ———————— =~ SS 


.. = : <= < c= a dani: Getein Leap 
Le OOO lll] lt. Oe eee 


LEWIS OLRICK & CO., “su eaten te 


a “eel 27, LEADENHALL STREET, ise, eoinirwtcs =.o. Live Steam Injectors. seco 


E.P.S. CENTRAL STATION BATTERY 


1000 LAMPS FOR 5 HOURS 
1500 LAMPS FOR 3: HOURS (AT LIST RATE) 
3000 LAMPS FOR | HOUR ON EMERGENCY 


GROSS PRICE, complete, with accessories and stands £2000 
MAINTENANCE - - perannum £143 


Being at the rate of 73 % per annum on cost of CELLS only. anne 
“&, GREAT WinCcHESTEEN. STREET, 1.0. 


ti WILLANS GENTRAL-VALVE ENGINE 


























Simple, Compound, or Triple Expansion, Condensing or Non-Condensing. 


THE MOST ECONOMICAL ENGINE FOR ALL PURPOSES 


Steam Consumption as low as 13 Ib. per LHP. per Hour, with 160 lb. Pressure. 


VERY LITTLE ATTENTION REQUIRED AND GREAT SAVING OF OIL. 
SMALL SPACE OCCUPIED. NOISELESS & DURABLE. 


F 50,000 HORSE-POWER NOW IN USE. 


Standard Patterns up to 700 HP. Any size from 8 to 300 HP. can be delivered in a few weeks. 





9243 


=== Be WILLANS & ROBINSON LD, THAMES DITTON, SURREY 
The “ Compactum’ Feed-Water Heaters, Evaporators & Distillers. 


SUITABLE FOR EVERY REQUIREMENT, LAND Ok MARINE. 














SoOoRRESPONDENOD INVITED. 


Sole Makers: JOHN KIRKALDY, LIMITED, 
-compattintssan 40, WEST INDIA DOCK ROAD, LONDON, = temo x0. 500 0: 


) Tw: BRITISH ASBESTOS CO. 


16, DUKE STREET, ALDGATE, LONDON, £.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS, Best Quality.“ 




















. Damping, Sizing, Reeling and Re-reelin 
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AUCTION SALES. 





WepnaspAy, Jone 29th, 1802.—To Iron Masters,Colliery 
Proprietors, Contractors, Dock and Harbour Masters, 
or Manufacturers, having Sidings into their Works. 


IMPORTANT SALE of SEVEN FIRST-CLASS LIGHT 

LOCOMOTIVE ENGINES with Corpse FirEBoxgs, 
ALL 4 FT. 8} IN. GAUGE; HAVB BREN USED ON TRAM- 
WAYS, BUT ARB WELL ADAPTED FOR WORK ON _Sipines 
OR BRANCH LINES. 


heatley Kirk, Price and 


GOULTY have received instructions To SELL 
THE WHOLE OF THE ABOVE by PUBLIC AUCTION, at 
Twelve o'clock on WEDNESDAY, JUNE . in the 
Goods Yard of the Great NortHeen RAILWAY ag 
Loxpon Roap, NorrinenamM. — Catalogues may 
obtained from the AUCTIONEERS, 49, Queen Vi Whore 
Street, London. E.C. ; and Albert Sq Square, i 

Telegrams: “ Indices, London.” 





On Tuurspay wext.—PLANT AND MACHINERY at 
THe New Hoitinesourne Parsr MILs, HOLune- 
BOURNE, KENT. 


Mess. Fuller, Horsey, Sons 


and CASSELL are instructed to SELL by 
AUCTION, in Lots, on the Premises as above, unless 
sold in one Lot as advertised, on Tourspay next, 30th 
Junz, at Twelve precisely, the PLANT, MACHINERY, 
TOOLS, UTENSILS, and MATERIAL, including Rag 
Duster, two Rag Boilers ; five Beating, Washing and 
Poaching Engines ; two Gast-iron St  Cheste ; nine 
Water, 8S and Vacuum Pumps; 72-in. Paper- 
making Machine; six Knotters; set of seven 72-in. 
e of 70 “ Skeleton” 
or 72 in. of per; 
Machines : 
Sheet-cutting Machine; Haubold’s Patent 
69-in. 12-bowl ae My Friction Calender; 36-in. 
4-bow] Envelope-gl Machine, by Haubold ; 70-in. 
— Outting Machine ; four "pairs 32-in. Glazin, 
Rolls; 7-cwt. r Glazing Sheets ; Iron and W: 
Lime-mixing, Bleach, and other Tanks ; 40 HP. Hori- 
zontal High-pressure Condensing Engine, by The 
West End Engine Works Company; 12 HP. ditto, by 
Wood ; pair of 20 HP. Engines, by Gwynne ; 12 HP. 
Condens g Engine; three Horton’s Patent Vertical 
Tubular Boilers ; Lancashire Boi ler; 12-in. Screw- 
Fee oy | Lathe ; 9-in. Back- geared Lathe ; Engineer’s 
haftin nee and Gearing ; Leather and other Bands; 
Beene “and aterials ; Corrugated Iron and Timber 
Buildings ; Office Furniture and other Effects. 
' May "viewed by orderg and Catalogues had of 
Messrs. Murray, Hurcuiys & Sriruine, Solicitors, 11, 
Birchin Lane, E.C.; and of the eee: 11, 
Billiter Square, E.C. 277 


Steam Drying Cylinders; ri 
Dryi Drums, 76 in. wide, 


72-in. 








MISCELLANEOUS. 


ohn Norman, 


—y Millwright, Boiler Maker, 
ye neer & Licensed ~— of Machinery, 
it. Vincent Street, Glasgow. 9486 
sen ant Specifications made out as required. 


P & W. MacLellan, Limited, 
° OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY WAGONS AND CARRIAGES 
OF BEVERY DESCRIPTION, 
RAILWAY IRONWORE, BRIDGES, ROOFING, &o. 


Chief Offices: 129, Trongate, Guascow. 8547 
Registered Office: 8, Gt. Winchester 8t., London, E.0. 














-) ohn Cochrane, Engineer and 
Boilermaker, Barrhead, N.B, BOILERS of all 
types, ENGINES of Corliss and other types, Steam 
Hammers, Steam Pumping Machinery.—See our _— 
Advertisement which appears fortnightly. 


J. Watson, Consulting 
ENGINEER, 

Union Chambers, Grainger Street, Newcastle-on-Tyne. 
Specifications, Estimates, Designs, and Workin 
Drawings of all kinds of steam, hydraulic, and bridge- 
work, plant, &c. Inventore’ ideas wormed out. 9516 
Inspection and testing. Traciogs on paper and cloth. 


lo Makers of Engines, Pump s, 


&c.—Use BENT CRANKS in Mild ow 
Speciality of the GRANTHAM CRANK & IRON con 
Lap., Grantham. Quotations on receipt of sketch. 

1 ex Pumps 


9485 
D? 4 
BURTON, Noount Par Oren 
Sentai wM. BOBY, 16, UNION COURT, ae 


See Illustrated Advertisement, June 8, p. 60. 
Steam Boiler. 


R oot 
CONRAD KNAP & OO., 


11, Qumemx Vicronta Street, LONDON, E.O. 
See Advestionnent, June 10, page li. 9119 


[he Oil Engine Perfected. 
UNPRECEDENTED RESULTS AND 
PERFECT RELIABILITY. 
.77 of a pint of paraffine per actual HP. per hour. 
HE Or at 4d. PER GALLON. 


“TRUSTY” OIL ENGINE 
ROYAL AGRICULTUR 

















Will be working at Sranp 263, 
L SHOW, WARW ICK. 





otice to Inventors.—Société 
D'ETUDES ET DE CONSTRUCTIONS 
D’USINES.—Paris, 7, —_ Trudaine, Paris. 
Directeur Général: V. DAIX, Consulting and Me- 
— ~ ical Engineer, Chemist, Chevalier of fhe Legion 
of Honowr. 
PATENTS TAKEN OUT and INTRODUCED. 
Engineers’ Office and Laboratory for Investigations, 
Trials, and Demonstrationsof thenewest A 
Construction 


Workshops: Designs. i Researches. Coplesot all Patents 


Bolles! Engines !! Boilers !!! 


Stock in London of 
3 also 


[the Cheapest Fuel Power. 


WAITES 
SLACK COAL GAS AND GAS MOTORS. 
14 1b. Slack Coal per indicated HP. 
Ideal Generators, for using Coke and Anthracite, 


Thwaite’s Patent. 
THE GASEOUS AND LIQUID _— nisin vod 


Liwirep, Man 
| Sie Prussiate 
Reduced Prices 


ted by the DRAWING and TRACING OFFICE, 
ar GT. a yoy BEDFORD ROW, W. p< 

for Prices and Sample. A 352 

y I ‘o Engineers, Brass Founders, 

————- and a yoy of 

xperience, wi commanding w Rooms 

=| Qasen Victoria ont, can 8) OW» few SPECIALI- 

ES. Terms from £50 a year, incl office 


attendance and a percen on sales. — —— 
‘A 272, Offices of Exoinmmnin gg 





opies 








ocomotive Tank Engines 
ne == stock or La pa oe 
* Soe RODGERS’ PULLEYS” ely 
Wrought Iron. See Illus. Advt., page 60. 


thew Locomotives, 4 or 6 
ion and workman- 
en tte 
‘HORN, LESLIE & 
poets Tyne. 


—. a to R. & W. 

"rh A New- 

See Advt., page 61. 9359 
ocomotive Tank Engines for 
Main Line Ae gy te nea — ronag 5 ge 


traetors, I Wi 
superior cries ee! equal to o thet ee ci al 











lectric Machine Tools 


FOR 
DRILLING, TAPPING, RIVETING, &c. 


USED BY 
SHIPBUILDERS, BOILERMAKERS, ENGINEERS, 
TANK AND BRIDGE BUILDERS. 
All enquiries to the Patentee, 
F. J. ROWAN, 121, West Regent Street, GLASGOW. 
Telegrams—‘'Barnacles, Glasgow.” 9483 








Engines 
hea’ had at op Bem ord ‘motion 
A luminium Antimony Alloy. | besvy,gradiente Lay nies PRHORN £00. Limited, 
Harder & -— less Attackable than Aluminium. og tionary Engine Works, 
XERES & Co., Gateshead-on-Tyne. 





Broad’ 8 Street Avenue, E.C. A129 
Particulars, Price Lists, and Terms on Application. 





‘Vauxhall Donkey Pumps. — 


Over 12,000 of these well-known have 


oy been manufactured and sold by = dung Aen 
Begeha w’s Wrought-iron Pul- | Roy pron manufactured ond sold by us, 

8, ag used in Government their position in regard to price, wri os 
are the strongest, cheapest, and best in market. | q , against the numerous competitors which 
Quick Saivee ot given. Illustrated price list, contain- | have from time to time arisen since their first intro- 
ing rules for transmission of power by wheels, belts, | duction. A large stock is always on hand from which 
ropes, and free.—J. BAGSHAW & SONS, Lrp., | orders can be aca executed,ALEX. WILSON 
Engineers, Batley, Yorkshire. 9178 and CO., Lrp., Vauxhall Ironworks, London, vay 6200 














=a LMEnS 


Damp Walls Cured, RUST 
Masonry Preserved, ¥ PREVENTED 


BY 
SZERELMEY SZERELMEY 
STONE LIQUID. IRON PAINT. 


ESTABLISHED THIRTY-SIX YEARS, 9575 


SZERELMEY & CO., Faraday House, Charing Cross Road, London, W.C. 
MACHINERY of all descriptions may be purchased by deferred payments upon the 


PURCHASE-HIRE SYSTEM 


From THE MACHINERY PURCHASE-HIRE CO. 


Prospectus on application. Catalogues & Price Lists. 147, QUEEN VICTORIA ST., LONDON, E.C. 


=| Tt RUBBER, SILK, AND COTTON COVERING, 


CIRCLIPS: MACHINERY a" 


FOR Mammy Vem. 


Strong, Secure, Light, Economical, Very 
Neat, No Projections. 


Cc. CARVER, 


COLLAR FOR /7 
SHAFT END, 





























JOMNSON & PHUIiILLIYK Ss, 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MACHINES for— 


CABLE MAKING. CABLE LAYINC. 
STRANDING. BRAIDING. 
TAPING. | WINDING. 
COMPOUNDING. LAPPING. 


























CIRCLIP 


tc 












PIVOT STUD 





eat Te, dMetrop 


RailwayCarriage 


ox SouPany Us 


MheAshbury] 


Man a 
RAILWAY CARRIAG fore deer 


WAY O RAILWAY IRONWORK, Carriage 

and W: Axles, Iron Roofing, Girders, 

Turntab! Water lumns, Water ps, 
tusand Travelling and Fixed Cranes, Switches, 


&c., &. Wagons built for Cash, or for defe 
: —London Office : 1, Westininster Chambers 


eOldbury Railway Carriage 
AND weak COMPANY, fares 
EsraBLIsHED 1847. 

Onpsury Works, near BirMINGHAM of 
RAILWAY CARRIAG WAGONS and ‘and ‘TRAM- 
CARS, and every description of IRONWORK, either 
for Oash or for t over a of years. 
Railway Wagons for Hire. 





Chief Offices— 
OLDBURY WOBKS, near BIRMINGHAM. 
London Offices— 9417 
74, LAURENCE POUNTNEY HILL, E.C 


sana oa oan 





E. JACKSON, Secretary. 
lef Offices: MmpLanp Works, BIRMINGHAM. 
Branch Works: Axnpsy WorgEs, SGuaswaevay. 6667 
Hovss, L Hu... 


itan Railway 
AGON COMPANY ~via | 
. Successors to Messrs. 
eee, pia bay ~ Sone, Manufacturers of Railway 








Carriages, mag A Cars, Wagons, and Railway 
Ironwork ot ak 

RAILWAY CARRIAGES and WAGONS built for 

~y u DEFERRED PAYMENTS EX- 

TENDING over a SERIES of 4 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to be on HIRE. 

Manufactory and Chief Worgs 
BrrMINGHAM. 


Branch Wagon Works—Great Eastern RArLway, 
PETERBOROUGH. 600 


The Sphincter Grip Armoured Hose Co., Ld. 
Offices: 9, MOORFIELDS, LONDON, E.C. 





Tue Company has how brought the armouring of hose to per- 
fection, having obtained for the various improvements the pro- 
tection of Eight Royal Letters Patents, any infringement thereof 
will be prosecuted. No decisions, important or 
otherwise, have been given against this Com- 
Pany, in relation to Sphincter Grip Armoured Hose, and 
any statements to the contrary are untrue. 


HENRY J. COLES, 


89, Sumner 8t.,8outhwark, London, 8. E. 








PERMANENT WAY ten bom STEAM CRANE 
Single-Chain Grab 


Rock niraveling Grameen 
Bodley Bros.& Co: 


9349 





(ESTABLISHED 1790.) 


MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 
BRASS FOUNDERS. 


Spur, Bevel, Mitre, 
MORTICE & WORM 


WHEELS 


MACHINE MOULDED. 








feLEeRAPHIO ADDRESS t— 
“BODLEY, EXETER.” 








Write “3 List and tull particulars, 

WEYMAN & CO., Lr., Patentees, 
GUILDFORD. A 168 
Boze Sey .—The Best 
MACHINE is the D: ob 3 fete nora tt 

which grii ay lates or ah: almost any material, 
All sizes are in stock. THE HARDY PATENT 
PICK CO., id, England. 8691 


or the like. SAMPLES FREE. 








Old Quay Foundry, EXETER. 














Pa 
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ies —as O_o GREENWOOD & C0.’S 








ee SPECIALIT ENCI 
a EAM E 

; nee S st 

"4 HIGH » yh 





PATENT IMPROVED 


Railway Carriage Sash-holder 





wiAS CENT 


THE 


BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
Prompt DRLIVERIES OF ALL Home AND Export ORDERS. 








Ship, Boiler, Girder, Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 








canzone | S>LIDGERWOOD HOISTS. we 


CAPITAL. ‘a "£950,000. An ie for these celebrated Hoisting Engines has been opened fa in London by Messrs, 














Fraser & CHALMERS, the well-known Manufacturers of ——- 
INVESTED FUNDS ... £88,000. The eT oe HOIST is the accepted standard maehine pg for 
Mining, Shi Building, and Pile Driving. The advantages esta na 
Boilers and Engines INSUPeG | tor the’ Machine are’ Lightaces, Perfection of Finish and Material, Rapid Running, and 
the Manufacture under plicate Part S from standard gauges and templates, so} 4 
and Inspected. that all like parts of same size engines are interchangeable, and orders for duplicate parts 
Insured Claims under | °#2 be filled od nape from stocks always on hand. 
Employers Insured oFrinbility Ack” Every iler is thoroughly tested with steam before shipment, Large stocks 
Joint Policies Issued. are on on ai ee quick deli guaranteed. Various patented improvements are 
Individual Accident Insurance. adopted. Over 8000 of these Hoists of various kinds are in use. 
J. F. L, OROSLAND, M.Inst.M.E., Ohief Engineer. Send for full Mustrated Catalogues, or for Estimates, to 


0, BULLOOK, Assoc, M.Inst.0.E., Assist. Engineer. 


_ roe il FRASER & CHALMERS, 48, Threadneedle St., LONDON, BC, 























THE KILMARNOCK “GRIFFIN.” 
Single & Double-Acting. All sizes from 4 to 100 HP. New & Second-hand Engines always in stock. 


DICK, KERR & CO., L*”’ Kilmarnock, N.B. 101, ‘Teadennait st., Ec. = 


GOAL WASHING, CLASSIFYING, AND LOADING. 


ORE DRESSING. 


PATENT COKE OVENS, WITH OR WITHOUT RECOVERY OF BYE-PRODUCTS. 


The System is at Work in SCOTLAND, 


CUMBERLAND, and YORKSHIRE. 
INSPECTION INVITED. 


200 Plants successfully at Work for years in Germany, 
France, Austria, Russia, and Belgium. 






















The Company is prepared to 
entertain offers of deferred pay- 
ments, or to work the Plants at 
a Royalty per ton. 


073.6, 


THE SYSTEM IS 


AUTOMATIC—CONTINUOUS—SIMPLE, 


RESULTS GUARANTEED. 





APPLY TO— 


THE LUHRIG GOAL & ORE DRESSING 
APPLIANCES, L10 


(Late Smion & Luurie, of Manchester.) 9253 


London: 32, VICTORIA STREET, S.W. 
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MARSHALL, SONS, & CO. Lges> 


BRITANNIA WORKS, GAINSBOROUGH. : Faremaiien O27 eh 








Address for Telegrams—‘** MARSHALLS, GAINSBORO’.” Telegrams ““ ENGINE, LONDON.” Telephone No. 6848. 
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TESTIMONIAL FROM Mr. J. L. O’FLYN, M.I.M.E., SUPERINTENDENT ENGINEER. 
Marcu 29, 1890. 

Re your inquiry of March 20th as to performance of your No. 8 Pulsometer, I may state 
that this machine has been constantly in use as ballast pump, &c., for about twelve years. 
During this time it has given every satisfaction. 

These instruments, I believe, only require those in charge of them to understand them, to act as 
satisfactorily on a steamship as any other ballast pump. The machine has been on board the 
steamship ‘‘ Activity” for above length of time, and at present works as well as ever. 

(Nore :—Ballast tanks emptied at least every six days.) 


‘THE PULSOMETER ENGINEERING COMPANY, L°- 


NINE ELMS IRONWORKS, LONDON, 8.W. City Office: 61/63, Queen Victoria St. E.0. | Ask for List No. 7. 
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